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Brief Summary of Progress

During the past year we designed, pre-tested and implemented
the assessment battery at 20 months and have evaluated one-half
of our sample at that age. We are currently making final plans
for the last assessments, which will occur when the children are
28 and 30 months of age. The software computer program that will
permit machine analysis of all of our data is ncw in operation
and wé anticipate that the total backlog of reccrds will be
analyzed by late Fall. Finally, preliminary analyses of our
. data suggest no important differences in intensity of maternal
attachment or stranger and separation anxiety between dav care
and home reared children. However, there seems to be a difference
in degree of anxiety and timidity in new social situations between
our working class Chinese chiléren and our middle class Chinese
and Caucasians, and this difference is indevencdent of presence
in day care. The working class Chinese children in day
care are more timid and fearful and less social than other children.

This result has two major implications. First, it suggests
that the mere fact of being with other children five days a
week in a permissive day care ccntext does not necessarily make
@ child more disposed toward social behavior and less disvosed
to anxious withdrawal with a strange child or adult. These data
imply that the effect of the home envircnment is stronger than
that of a day care experience, even though thé latter extends

from 3 1/2 months through the second year of life.



The remainder of this report deals first with some logistical
lessons we have learned from administering the day care center,
followed by a detailed descrivtion of the evaluation procedures,
and finally a summary of research results.

Logistic Lessons

OQur twe year experience in operating a day care center for
infants and toddlers has led to some tentative conclusions on
several iscues associated with caring for voung children in full
time day care. Although the Tremont Street Infant Center is, in
some respects, a unigue program, we have had to resolve a number
of problems common to all day care centers.

Staffing: Adult - Child Ratio

We are fortunate in being able to maintain a ratio of three
infants to one adult between the ages of 2 1/2 and‘aporoximately
14 months. Each infant is assigned to one caretaker who has
Primary responsibility for that child's care until the child
moves into the toddler section of the nursery {usually between
12 and 14 months of age). While members of the "infant staff" as-
sist pne anopher in caring fcr the total group of 15 babies,
each maintains her identity as principal care-giver for her
three infants. This practice has facilitated the establishment
of a warm nurturant relationship between infant and caretaker,
and has resulted in a close liaison between mother and caretaker
with regard to the daily exchange of pértinent information about

the child.




In addition to the five oprimary caretakers, we have provided
' "teacher aides" %o assist in general care taking tasks like
feeding, diapering, changing crib liren, and picking up toys.
Were it not for the fact that the primary caretakers are also
required to conplete daily reports on the.infants uncer their
care, it is our feeling that an infant-adult ratio of 4 to 1
could be maintained without seriously compromising the guality
of the relationshiv between infant and caretaker.

We have found a ratio of five toddlers to one adult to be
satiSfactory over the age svan of 14 to 30 months. The practice
of assigning a child to a specific caretaker is'continued in the
toddler section of the nursery. Although the toddler's mobility
and the increasing complexity of his social activities lead to
greater sharing of caretaking resvponsibilities, each of the
older children demonstrates a preferential relationship with his
particular caretaker. A "teacher aide" 1is also provided to assist
the four primary caretakers in caring for the twenty toddlers
presently enrolled.

It is our impression that this 5:1 ratio approaches the
maximum level of responsibility that one adult is cavable of
handling while maintaining a reasonable degree of individualized
attention among this group of toddlers.

Criteria for Staff Selection

We have come to appreciate the importance of the f»nllowing

characteristics in selecting a primary caretaker.



The primary caretakef:

a. Is a parent with first hand experience in caring for

infants.

b. Enjoys being with infants and small children.

C. Is capable of accepting culturally svecific differences

in child-rearing values and pra~tices.

d. Appreciates the importance of her contribution to the

infant's development.

e. Is able to work well with the other primary caretakers.

f. 1Is intelligent and able to accept and offer constructive

criticism. .

Although all of the nursery staff have at least & high
school education (or its equivalent) it is our impression that
the level of formal education per se is not a good predictor of
satisfactory performance in our nursery setting.

Staffing Pattern

The nursery opens at 8 AM and closes at 5PM. We have found
that both the infants and toddlers are alert and most active
during the morning and early afternoon. Because of this rather
consistent daily pattern in the child's behavior, we utilize
our trained primarv caretakers during the morning and early
hours cf the afternoon. Caretaking during the latter vortion
of the day is provided bv part time high schocl students under
the supervision of two of the senior nurserv staff. This has

proved to be a more satisfactory arrangement than staggering



the hours of the trained nursery teachers. In addition it has

given us the opportunity to observe high school students func-

tioning in this supervised caretaking rcle. While we have not
explored this particular aspect of the program in any systematic
fashicn it is our impression that the students have not only
functioned quite satisfactorily but also have acgquired considerable
knowl«dge and exverience in child rearing.

The necessity for providing coverage for the nursery staff
during unexpected illness and regular vacation time required us
to develop a cadre of substitute teachers available for part
time work on short uotice. The composition of this substitute
cadre has been stabl: and we have not found it necessary to bring
a number of strange =aretakers into the nursery.

Gereral Operating Pulicies: Age of Child

On several oc¢.asions we have witnessed behavior that clesely
resembled sibling riwvalry when a newly enrolled infant (3 1/2
months) was assignea to a primary caretaker who alreadv had two
older children (10-12 months). This behavior on the part of
the older infant was persistent and sufficiently disruptive to
warrant our reassigning the younger infant. We have gradually
adopted the policy of limiting the age spread of any one care-
taker's infants to 3 or 4 months.

Infants enrolled at 3 1/2 months adjust rapidly to the new
environment of the nursery. The process is usually completed by

the second or third day. Infants enrolled at 5 1/2 months of age



required a considerable longer period of adjustment often lasting

- through the first week. Our single attempt to enroll a 13 1/2
month old baby was complepely unsuccessful. The infant's intense
anxiety.on being separated from her mocther in a strange setting
continued unabated over a ten day period.

These tentative observations suggest that the psycheclogical
processes underlying stranger anxiety and separation protest may
impose severe constraints on the optimal time for enrolling an
infant in full time day care.

Our experience also indicates that it is highly desirable
to maintain regular attendance once the infant has been enrolled
in a day care program. We have observed repeated instances of
anxious behavior extending over a one to two day beriod in
infants who have been away from the nursery for relatively short
periods of time (3-4 davys). While the appearance and the intensity
of this readjustment behavior varies from child to child, and is
most noticeable in 12-16 month old infants, there is little doubt
that irregular and inconsistent attendence place a considerable
burden on the infant in dav care.

The Infants' Aljustment to the Toddler ProSram

Most of the infants move‘in;o the toddler program by the
fourteenth month. Since infants and to3ddlers are housed primarily
in one large room, divided by furnishings and low partitions,
the transition is not to a completely novel environment. However

it does entail the infants being cared for by a different primary




caretaker. We have been impressed by the relative ease with which
the infants make this change and by the brevity of the adjustment
preriod. Typically the newly "graduated" infant moves back and
forth between toddler and infant area for several days, visiting
his original caretaker and plaving in the company of the smaller
children. However, the varied and more interesting activities

at the toddler end seem to capture his attention so that by the
end of the first week the majority of his day is spent among the
toddlers with his new caretaker. 1In fact it is the original care-
taker who goes through a period of adjustment following the "loss"
of one of her infants. We have found it prudent to delay the
infant's transfer to the toddler end until ge is capa?le cf
walking with a reasonably steady gait and has some'ekberience
with self-feeding.

Transporting Infants

We have found it necessary to provide transportation for
approximately 2/3 of the infants and toddlers enrolled in our
nursery. At the present time we are using a 12 passenger Dodge
Van equiprecd with Ford Motor Company infant safety seats. Since
arrival and depart:re times coincide wifh peak rush hour traffic,
and since we do not want any infant.to ride longer than 25-30
minutes on the van, we have limited enrollment in the nursery to
a geographic area contained within 15 minutes riding time from

the day care center.



We have been impressed by the magnitude of the problem that
transportation presents to the center caring for infants. It
requires both careful planning and a conscientious staff to in-

sure the safety of the infant.

Management of Illness

It has been our pélicy to ask parents to keep their child
at home during the acute, febrile phase of an upper respiratory
or gastro~intéstina1 illness. The child is readmitted after he
has been afebrile for 24-48 hours. We accept infants with mild
upper respiratory symptoms as well as infants on medication
who are in the recovery rhase of their illness. If the infant
is considered well enough to attend the day care center he is
not isolated or segregated from the other children. The decision
as to his fitness is made by the parents with the approval of the
nursery staff and the vediatrician co-investigator on the project.

Infant Day Care in a Multilingual Communitv

Approximately half of the children enrolled in our dav care
center are from Chinese speaking parents, 20 percent are froﬁ
Spanish speaking homes and for the remaining 30 percent Engiish
is the language spoken in the home. The nursery staff reflects
this multilingual aspect of the program, for four are bilingual
in Chinese, three are bilingual in Spanish and one is bilingual
in French (just in case).

Although social conversations take place in Chinese and Swanish,

English is the principal language used in the nurserv. Depending




on the parents' wishes, either English cr the language spoken in
the home is us<d b the primary caretaker in communicating with
a particular infant. However all infants are exposed to a multi-
lingual atmosphera.

At the todd.er =2nd of the nursery, picture books, nursery
rhymes, "“story hours” and vphonograph records come in three languages,
although the majority of the wverbal exchange is in English. With-
out exception the parents have indicated their desire for the
child to learn English ever though another language may be
spoken in the home.

Since the assessment of language acgquisition at the 20 and
30 month assessments 1is conducted in both English and the lang-
vage of the home, we hope to acquire some insight into the impact
of this unusual nursery setting on the development of verbal
skills. However regardless of its effects on the child, there
is little doubt that the presence of Chinese and Spanish speaking
nursery teachers has facilitated our capacity to establish a
close mutually satisfying relationship between the dav care
staff and the parents of the children enrolled in the program.

Detailed Summarv of Research Prongress

The remainder of this report shall describe,in scme detail,
the findings obtained to date, as well as a more complete summary
of the evaluation procedures and rationale of the project. 1t

will be recalled that the study consists of three groups of
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éhildren, matched on sex, ordinal vosition and social class
and ethnicity (Chinese, Spanish-speaking Caucasian, English-
speaking Caucasian).

'Grpun l. Grcup 1l subjects attend an exverimental day care
center located on Tremont Street in Boston and administered by
our trained staff. Each female caretaker is responsible for a
maximum of three infants. These caretakers, who were highly
selected, have been trained to interact with the infants in ways
that will facilitate cognitive development. The caretaking staff
are primarily middle-aged mothers who reside in the area in
which the day care center is located, an area that borders the
working-~class areas ¢f Chinatown and Roxbury.

Group II. Group II children are being raised at home by
their parents.

Group IIXI. Group IIXI infants spend most of the day in a
form.of custodial day care, typically family day care, where a
woman other than the mother cares for one to three infants in
her own home. In all of these cases the woman caring for the
infants views her role as w=rimarily custodial rather than edu-

cational.
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The analysis of the data will iﬁvolve, first, creation of
trios of children matched on sex, ordinal position, social class
“and ethnicity +n which each member of the trio will belong
to- one of the three,groups. Approkimately half of the Subjecté
‘are Chinese, a quarter are Spanish-speaking Caucasiaﬁ and the
remaining 25 percent are English-speaking Caucasian. Approximacely

75 pexrcent of the infants are Zfrom working or lower class families,

The day care setting

The children in all groups afe enrolled in the experiment
when they are 3 1/2 months old. The children in Group I are
ﬁsually in residence at the day care center 5 days a week from
8:30 in the morning until about 4 in the afternoon. Each infant
is assigned to a primary caretaker and in most cases the care-~
#aker is of the same ethnicitv as the chiid. A manual of oro-
cedures for interaction with the infant and toddler forms the
basis for play between caretaker and infant. These proscribed
interactions are administered when the infant is alert, biolog-
ically satisfied, and not plavinag alone happilv. Tvpicallv, an
infant experiences between one and two hours of this interaction
each dav. The low child to acdult ratio, %together with the care-
taker's assumption that she is, in vart, an educator, makes
this an unusual dav care setting and not revresentative of
typical infant dav care in the United States.

The main questicn we wish to ask is whether residence in

this particular cday care settira for 27 months has anv sianificant
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effect on the cognitive, social and affective development of
these infants. |

At present, there are 28 infants in the day care group, 28
in the home control group anéd 10 in the dav care control grouo.

The Tremont Street Infant Center, with its pnrogram of
research, has managed to achieve widespread support frém the
community in which it is located. This is evidenced not
only by the increasing number of families seeking enrollment,
but also by our being offered voting membership in one of the
influential community orcanizations. As a result, we feel
confident in being able to meet our projected pvatterns of
enrollment in both the Nursery and Home Control Group.
Furthermore, we ére now in a posipiOn 1210 select from the
increasing pool of applicants those infants whose sex, ofdinal
position and family background match subjects already
enrolled in the prograﬁ. This will markedly facilitate the
completion of matched sets of trios.

In the past, our major problem has been that of locating
infants for the Day Care Contrcl grour. However, in recent
months the rate of enrollment in this grcup has increased
as parents whose infants cannot be accomrodated in our nursery
find alternaté sources of day care ané agree to participate in
the Day Care Contrel groun. For this reason, we have ceferred
"to a certain extent the projected pattern of enrollment in the

Home Control Grouvo in order to accommodate the increase in cur
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testing load anticipated by the rising nurbers of Day Care
Control infants.

Finally, we have been pleased by the small number of infants
who have withdrawn from the program before the 27 month period
of participation was completed. Durina the past 18 months,
only 3 infants from the Nurserv Group and 4 from the Home Control
have dropped out of the project. The degree of parent involverent
and the careful screening of votential aoplicants have combined
to ﬁinimize the attrition problem.

The assessments

Each chiléd is assessed by a research staff who are not
involved in anv aspect of caretakina. Moreover, the main
offices of the rescarch staff are in William James Hall in
Cambridge, several mriles from the day care center, -All infants
are assessed at 3 1/2, 5 1/2, 7 1/2, 9 1/2, 11 1/2, 13 1/2,

20 and 30 months of agé. The test procedures at each age
shall now be describked, along with the maijor variables derived

from these vrocedures.

Battery at 3 1/2 and 5 1/2 rmonths

Egisoée V o ‘Variables Cocec
1. Social interaction: Femalé Child fixates examiner
exahiner interacts with Chilé vocalizes
child for two minutes at - Chila smiles
the beginning andé end of | Child frets

the test sessicn




Auditory Episode I:

Block evisode: child is

shown 8 repetitions of
large 2-inch block,

followed by 5 repretitions

. of discrepancy ( 1 1/2-inch

block), follcwed by 3
repetitions of the original

standard
i

chilad

hears 12 repetitions of a
particular meaningful
phrase, followed by 5
repetitions of a nonsense
>
phrase, followel. uy 3
repetitions of the original

standard

Masks:

series of 4 different

chilé is shown a

human masks {(regular,

scrambled, no eves and

blank) for a total of

Duration
Duration
Duration

Duration

Duration

points
Duraticn

Duration

14

of each fixation of stimulus
of each wvocalization

of fretting

of each smile

child leans toward or

to the stimulus

of arm wave

of twist of bcdy

Continuous heart rate

Duration

of each fixation of the

speaker baffle

Duration

of head and eye searching

movements

Duration
Duration
Dﬁration
Duration

to the
Duration

Duration

of vocalization

of each smile

of fret or cry

of lean toward or point
speaker baffle

of arm wave

of body twist

Continuous heart rate

Same variables as coded for

the Block episode.(No. 1)
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two times in a randem

order for a 30 s=zcond

,' presentation
S. Light episode: <c¢hild is Same variables coded for Block
shown 10 repetitions of episode (No. 2)

a sequence irn which an
examiner's hand moves an
orange rod in a circular
afc until it contacts a
bank of three light Ekulbs

which light upon contact,

followed by 5 repetitions in
which the hand touches the
orange rod, but the rod

does not move and the lights

go on 4 secends later, followed

by 3 repetitions of the original

standard
6. Auditory evisode II: Same Same variables as coded for
as Auditory I except the Auditory I (No. 3)

child hears a different
meaningful phrase for the
initial 12 repetitions and
the discrepant transformation

involves 5 revetitizns of another

meaningful ghrase
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7. Separation episode: Mother Occurrence of fretting or
leaves child alone for a " erying |
| maximum of 2 -inutes Laténcy to the first‘fret or cry
8. Social interaction: Same Same variables as coded for\

as the initial social the first social interaction (No. 1) °

interzction

Battery at 7 1/2 months

Episode Variables Coded

l. Social interaction: Same

-—

as at 3 1/2 and 5 1/2 months Same variables as coded at 3 1/2

and 5 1/2 months

2. Block episode: Same as Same variables as coded at 3 1/2
at 3 1/2 and 5 1/2 months and 5 1/2 months

3. Auditory I: Same as at Same variables as coded at 3 1/2
31/2 and 5 1/2 months and 5 1/2 months

4. Light episode: Same as Same variables as coiled at 3 1/2
at 3 1/2 and 5 1/2 months and 5 1/2 months

5. Separaticrn: Same as Same variables as cocded at 3 1/2
at 3 1/2 and_S 1/2 months and % 1/2 months

6. Bayley Davelovmental Scale: . Child's behavior scored as
child is administered items passing or failing each item

for thz Bayley Developmental

Scale in the standard wav

Social interactien:s Sare as Sarme variables as codeé at 3 1/2

at 3 1/2 and 5 1/2 months and 5 1/2 =ocntns
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Battery at 9 1/2 months

Le Episode : Variables Coded

1. Social interactionﬁ Same as Same variables as coded at 3 1/2
at 3 1/2 and 5 1/2 months - and 5 1/2 months

2. Block episode: Same as at Same variables as coded at 3 1/2
31/2 and 5 1/2 mounths with and 5 1/2 months

| the exception that the
initial repetition of the
standard is reduced to six
trials and the number of

. discrepant transformation

trials is reduced to 3

3. uditory I: Same a§ at Same as at 3 l/é and 5 1/2 months
'3 1/2 and 5 1/2 months |
with the exception that
the initial repetition of
standard trials is reduced

+o0 8 presentations

4. Masks: Same as at 3 1/2 Same as at 3 1/2 and 5 1/2 months

and 5 1/2 months

S. Lirht eoisodé: Same as ' Same as at 3 1/2 ané 5 1/2 months
at 3 1/2 and 5 1/2 months,
with the exception that
the initial revetition of

the standard is recuced o

EMC | § trials



object (e.gq.,

Auditory III: The c¢hild

hears 8 repetitions cf a
meaningful phrase followed
by 5 xepetitions of the
same words arranged in
ungrammatical order, followed
by 3‘repetitions of ﬁhe

original standard

Car-Doll evisode: child sees

. a small wooden car roll down

an incline and strike a form
which falls on contact. This
event is repeated for 8 trials

during which the car strikes

.+£he form but the form does

not fall, followed by 3

. repetitions of the original

standard

Slides: child sees a set
of 4 éhromatic slicdes pro-
jected on a screen. In each
set an object becomes gradually
transformed into a2 second
a dog

gradually changes into a cat)
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Same as Auditcry I at 3 1/2 and

S 1,2 months

Same variables as coded for the
Block and Light epigédes plus
the addition of one extra
variable:
of the form during the early

phases of the trial

Same as for Block and Light

anticipatory fixation



19

Play: child plays with 2 pairs Duration of looking at mother

9.
of toys for 2 successive 4 Duration of smiling
‘minute periods. The child Duration of vocalization
is thin shown a pair of toys., Duration of fretting or crying
one of which is the old one he Duration proximal to mother
played with earlier, mnd one of Duration looking at old toy
which is new. We code the toy Duration looking at new toy
he looks at first, the one he Duration of play with each toy
chooses first to play with, and
the one he playé with for the
longest period of time
10. Separation: Same as at 3 1/2 Same as at 3 1/2 and 5 1/2 months
and 5 1/2 months
11. Sccial interaction: Sare as ~ Same as at 3 1/2 and 5 1/2 months
at 3 1/2 and 5 1/2 months
Battery at 11 1/2 months
Episode Variables Coded
1. Social interaction: Same as Same as at 3 1/2 and 5 1/2 months

at 3 1/2 and 5 1/2 months

2. Block: Same as at 9 1/2 months Same as at 3 1/2 and 5 1/2 rnonths

3. Auditory I: Same as at - Same as at 3 1/2 and

wm

1/2 mon’hs
9 1/2 months

4. Light: Same as at 9 1/2 months Same as at 3 1/2 and § 1/2 ronths

5. Auditorv III: Same as at '~ Same as at 9 1/2 months
9 1/2 ronths
«Car—Dol;: Same as at 9 1/2 Same as at 9 1/2 mcnths

months



7.

8.

9.

1,

2,

3.

Slides: Same as at 9 1/2

“months

Separation: ctame as at

3 1/2 and 5 1/2 months

Social interaction:

. af 3 1/2 and 5 1/2 months

Same as

20

Same as at 9 1/2 months

Same 2s at 3 1/2 and 5 1/2 nonths

Same as at 3 1/2 and 5 1/2 months

Bgtteryrat 13 1/2 moaths

Episode

Bocial interaction:

at 3 1/2 and 5 1/2 months

Solitacy Free Plav: Child

plays in a room with his

mother and a set of age

-appropriate toys for 15

minutes

Frenglay_with a Stranage

Peer: A strander of same

age and sex as the experi-
mental child and his (her)

mother is introduced into

Same as

Variables Coded

Same as at 3 1/2 and 5 1/2 months

Duration of each attentional
involvement with a toy

Duration proximitv to mother

Duration looking at mother
Duration of each smile
Duration of vocalization

Duration of fretting or crving

Duration of each attentional
involvement with a toy

Duration proximal to strange mother

Duration proximal to child's

own mother
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a new room with & new set Duration touching strange peer
of toys and the expurimental Duration fretting

child is allowed t¢ play Duration vocalization

for 25 minutes Duration child initiates social

interaction with strange peer
>Duration child remains when peer
initiates interaction with
the child |
Child withdraws Qhen veer initiates
an interaction
Duration look at strange peer
Duration lcok at strange mothexr

Duration look at own mother

4. Light episode (Variation Same as at 3 1/2 and 5 1/2 months

IX): Same as Light episoce
at 9 1/2 rmonths for the
initial 8 repetitidns
followed by a different
transformation in which
the rod moves across the
circular arc without a
hand being visible,

touches the lights and
returns again to its

initial starting seint.
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When it returns to its
initial starting point,
f the ligh®ts go on and
after 4 seconds the
examiner's hand appears
contiguous with the
iights and the lights go

off.

5. Auditorv III: Same as at Same as at 9 1/2 ard 11 /2 months

9 1/2 and 11 1/2 months

6. Masks: Same as at 3 1/2 Same as at 3 1/2 and 5 1/2 months
and 5 1/2 months with the
exception that each mask is

only shown once

7. Car-Doll: Same as at 9 1/2 Same as at 9 1/2 and 11 1/2 months

and 11 1/2 months

8. Bavley Scale: Items on the Child's behavior scored as passing

Bayley Scale administered in or failing each item

standard fornm

9. Separation: Same as at 3 1/2 Same as at 3 1/2 anéd 5 1/2 months

and 5 1/2 months

10. Social inteiacticn: Same as Same as at' 3 1/2 and 5 1/2 months

at 3 1/2 ané 5 1/2 mecrnths
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Battery at 20 months

Episode L Variables Coced

Session I.

1. Attachment: crild is . Duration proximity to each
observed for 45 minutes 'of the three adults
in a room containing his Duration touching each of three
mother, & strange woman adults

. he has never seen hkefore, Duration looking each of three

and his primary car=ztaker adults
from the day care center Number of times child brings toy
(if he is a day care subject) to each of three adults
or a.close friend of the Number of times child smiles at
family for a control child each of three adults

Duration vocalizing

Duration fretting or cfying

2. Light episode: Same as Same as at 3 1/2 and 5 1/2 months

at 13 1/2 months with the
exception that 6 standard
and 3 transformation trials

are given

3. Auditorv III: Saxe as at Sare as at ¢ /2 ané 11 1/2 months

13 1/2 montnhis with <the
exception that only 6 standard
and three transformation trials

are presented




Car-Doll: Same as at 13 1/2

months with the exception that

‘' 6 standurds and 3 transformation

trials are given

Discrepant Chromatic Slides:

Child sees a series oI 14
chromatic slides ontat a time.
In this series, 5 of the slides
depict discrepant events. (a man
a man with 4

in a dress; .. arms)

Vocabularv Recognition: Child is

shown sets of pictures of objects
and asked to point to the obiject

that the examiner names

Session II

1.

Solitary free olay: Child is in

room with his mother pl:iying with
a set of age appr:imiriats toys

for 21 minutes

24

Same as at 9 1/2 and 11 1/2 rmonths

Same és variables coded for
Block episocde at 3 1/2 and
5 1/2 months

Number correctly recognized

Duration of attentional
involvement with each toy
Duration of tirme chilé relates

2 or more tovs
Duration lookxing at mother
Duration proxiral to mother

Duration each snmile

Duration of vocalization

Duration of fretting or crying
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2. Peer Play: A strange peer of Duration of involvement with
the same age and sex as the each toy
child and the strange peer's Duration of time relates 2 or
mothers enter the room and more toys
a new set of toys is brought Number of times child initiates
in. The Chiid's behavior - .aggressive play with peer
is observed for an additional Number of times child initiates
21 minutes cboperative play with peer

Number of times child stays
when he is approached by
Same Peer .

Number of times child withdraws

wvhen he is approached by

strange peer -
Number of times child resists
coersion.or aggression by
strange bpeer
Duration proximal to mother
Duration looking at strange peer
Duration lobking at his mother

Duration of vocalization

Duration of fretting or crving

3, Baylev Scale: Age appro- Child's behavior scored for
priate items are acministered passing or failing each item
4. Separation episcde: Same as Same as a5 3 1/2 ané 5 1/2 months

at 3 1/2 and 5 1/2 mcnths
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The 30 month batterv is now being pretestecé and will
be ready by late spring. The first child to reach 30‘

. months -- who is also the first graduate df the program --
will be seen in earlv July. The 30 month battery will
évaluate: social behavior with & strange peeri,language
competence with an emphasis on active use of concepts, memory,
tempo and creativity in plav, reaction to discrepant events.

Preliminarv Analvsis of Data

This section summarizes voreliminary results based on
data obtained from a normative, cross-sectional sample of
infants who were administered part of the infant bafterv,
as well as some infants in our experimental grouvs.

Interpretaticn of these normative data is based on the
assumption of two important maturationally controlled
processes that emerge between 2 and 12 months, each of which
influences the child's reaction to a transforﬁation of an
habituated event (Kacan, 1970, 1972). At acoproximately R weeks Of

age the average American infant begins to show increased attention

to an event that is a moderate discrepancy of an habituated
standard in the visual mode. He is also likely, but with less
consistency, to show a heart rate decéleration of five to
fifteen.beatsf(average of-eiéht4beats per minute) to the
presentation of the discrepant event. In addition, infants
who are temperamentally disposed to vocalize to a discrepant
exXperience display increased babbling to the appearance of

the discrepant event or the reappearance of the formerly
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habituated standard. The increased vocalization, however,
may be related to the sex of the child and to the way he has
been handled during the prior months. For example, middle

. class American infants, who experience a great deal of verbal
interaction from their parents, .ave more likely ©o vocalize
to a discrepant event than Guatemalan Ladino or Indian
infants raised in extremely isolated, rural, subsistence
farming villages. The Guatemalan infants experience minimal
vocal interaction from either parenté or older siblings,
and rarely vocalize to a discrepant event, although they
show increased fixation time. Moreover, if permitted, they
regularly select the discrepant member of a pair of objects,
where one member is an habituated object and the second is
a novel one.

In the auditory mode it is not possible to use orientation
to the sound source with the interbretive confidence attributea
to fixation time to visual events because the infant can proceés
the auditory message without rnecessarily orienting to its source.
Our normative data suggest that the tendency to orient to the
source of a discrepant or novel sound decreases throughout the
first year, while other indexes of reactivity have different
age functions. It is as if the infant orients to the sound
source.if he wishes to determine where the information is coming
from, but he may not crient if he is attempting to understand
the information contained in the event.

Hence we rely on additional indexes of reactivity to

auditory discrepancy--chancesin heart rate (deceleration,

O
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acceleration, or decreased variability), changes in vocalization
during the presentation of the stimulus, as well as during the
silent interstimulus period following termination of the event,
and changes in coordinated movements of the eyes and head,

which we believe reflect an alerting réaction to the information.
The intercoder reliability for these variables is remarkably

high, ranging from .85 to .95.

-As indicated earlier, the 2 to 3 month old infant Jdisplavs
a sensitivity to moderate discrevancv, but if the discrepancy
is too subtle he will show no reaction. For example, the
normative data indicate that the majority of infants show
increased fixation time at about 7 1/2 months when the repeated
exposure of a 2-inch block is changed to the smaller block--a
result caused by the marked habituation to the last three
standards. However, reaction to the discrepancy in the 1light

episode--as measured by an attenuation of the reduction in
fixation-~does not occur until 9 1/2 months. IR & moment

we shall describe these results in more detail.

The modal reactions to discrepancy during the pericd
2 to 8 months include increased fixation time, increased
vocalization, and either cardiac deceleration or decreased
variability of heart rate during the stimulus presentation.
Howevérf beginning at about 8 to 9 months, a second process,
which also seems to be under partial maturational control,

emerges. The infant now begins to activate cognitive structures--

-

which we call hypotheses--to interpret discrerant events. Stated

O
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in different language, the infant not only notes and processes
a discrepancy, he also attempts to transform it to his prior
schemata for “hat class of event and 2ctivates hypotheses
to serve this advanced cognitive function.

%he primary support for this idea comes from age changes
in fixation time to the same set of events. In one series of
studies, a set of four different human masks were showh to
infants 4 through 36 months of age living in the United States,
rurrsl villages in Guatemala, and the Kalahari desert in Botswana.
The: masks were constructed to resemble the “ideal"_male countenance
for each of the three ethnic groups. In all three cultural
sett. igs there was a U-~shaped relation between age and fixation
time, with the trough in the curve aiwavs appearing at aporox-
imately 12 months of age.

This U-shaped relation between attention and age also
holds for non-social stimuli, such as the block stimulus
described earlier. Figure 1 shows the fixation time to the.
first three transformation trials (small block) for subjects

31/2 to 11 1/2 months of age.

Insert Figure 1 here

—

Since the reaction to discrepancy and the activation of
-hypotheses appear to be under the control of both maturation
and environmental experience, longitudinal analyses of the

child's reaction to our procedures should allow us to determine,
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with some confidence, the relative developmental maturity cof
each infant. The infant who shows increased reactivitv to a
particular discrevant event -~ sav the small block - at 7 1/2
months will be presumed to be ccgnitively advanced over the
infant who does not show increased reactivity until 9 1/2 or
11 1/2 months of age.

The suggestion that activation of hypotheses to dis-
€repancy emerges as a new competence toward the end of the
first year gains support from the age patterning in heart
rate changes to the same discrepancy for the normative
infants. During the first 8 months the dominant reaction
to a discrepancy is a cardiac deceleration. However, toward
the end 2f the first year the preferred reaction to a

transformation sihifts to a cardiac acceleration. Figure 2
\
shows the percentage of heart rate accelerations teo an auditorv

transformation with age. The likelihood of an acceleration is
a monotonic function, increasing from about 22 vercent at 5 1/2
months to about 62 percent at 11 1/2 months. Interpretation.
of this phenomenon is facilitated bv the work c¢f the Lacevs

on the‘meaning of cardiac change. The Lacvs (1963) have
demonstrated that when an adult is doing active mental work his
heart rate increases, in ccntrast to the tvnical cdecrease dis-
vlayed Qhen a subiject is merelv looking at or lis}ening to an
‘interesting event. Kagan and Rosman and, more recentlv, wvan

Hover, have recvlicated this rhenomenron in children f to 10 vears
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of age. Van Hover (1971) has shown that auditorv or visual

tasks that require orienting or search elicit cardiac deceleration
in children; tasks requiring memorvy elicit acceleration. If this
relation between the cqualitv of cognitive process and direction of
cardiac change is valid for infants, we should see cardiac
acceleraticn toward the end of the first year when the infant
activates hypotheses to aid interpretation of discrepant
exXperience.

The data we have gavhered lend some su;port to these

hypotheses, for both cross-sectional and longitudinal analyses
reveal that cardiac acceleration becomes a more regular
Phenomenon to discrepancy at 11 1/2 and 13 1/2 months, while

cardiac deceleration is the more tyvical reaction to the same
discrepancy at earlier aga2s. T : shift to acceleration occurs

at the same time that the infant shows increased fixation t..-e

to a discrevant event. Té illustrate, Figures 3 and 4 show the
fixation time and incidence of carcdiac deceleration or accelera-

tion for one of the day care subjects to the light evisode.

Note that the duration of attention to the first thi-ee transformation
trials increases at 9 1/2 months, the age at which the first acceleratior

(See Figqure 4.)
to a transformation occurred./ Moreover the chance from deceleration
to acceleration with age is‘eQen'more striking to the initial eicht
standard presentaticns, where the predominant reaction is deceleratiorn
at 7 1/2 months, but acceleration at 11 1/2 and 13 1/2 ronths.
Fioure 5, which illustrates the propor tion of a cross-sectiornal

sample that showed a rredcmirnance of either deceleration or acceleration
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to the car~doll episode, reveals a sharp increase in occurrence

of acceleration at 11 1/2 months of age.

Insert Figure S5 here

In sum, existing data imply that during the last half of
the first year most infants pass a maturational frontier which
allows them to attemrt to interpret discrepant exverience. There
are, of course, individual differences among infants.in the
age at which they pass these milestones. Since it is reasonable
to suppose that the time at which the new comoetence'emerges is
a joint function of both maturation and expmerience, we plan to
assess the difference between exverimental and control infants
on this function.

Although the growth of cognitive functions is an im-
portant focus of interest, the interpersonal experiences
in the day care center should affect the children's reac-

tions toward adults and other children. We have noted

minimal interest in or interaction with other infants under

8 months of age. Each of the younc infants in our day

care center spends most of his waking hours in a large carpeted
area in the vicinity of fourteen other infants, yet he usually
appeaxs indiffe;ént to his peers. He rarely attempts to play
with them in even the most primitive manner. 1Instead, he

divides his interest between the adult caretakers and the
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ﬁany attractive toys in the vicinity. However, as he approaches
the iast quarter of the first year tentative initiations are |
seen and the _nfant begins to explore the hair, face and
hands of another. Occasionally, he will play {(usually, but
not always,parallel) in the exploration of a new toy. We have
even observed a marked case of peer attachment. . Twe of thg
infants sharing the same teacher show mutual delight in
the presence of the other, often playing hiding games in
their cribs and exploring the nursery together.

Since home-reared infants are less likely to experience
the presence of another infant for thirty hours a week it is
reasonable to expect that behavior with é strange child will
be different for experimental and control bakties,

Stranger and Sevaration Anxietvy

To our surprise, the freguencv and inteﬁsitv of stranger
anxiety among the day care infants was remarkablg similar
to that of infarts who remained at home all day. The existing
literature has suggested that an infasn® exposed tc manv
strangers on a regular bhasis should be less likelv to manifest
this developmental milestone. Apparentlv, the 8 month old
infant is mature enough to have sufficientlv articulated
schemata for +the 10 tc 12 édults who tveicallv enter the nurserv
so that he is able to detect one who is differernt. This fact

‘suggests that we have uncerescimated the voung infant's cavnacitv

cifferentiated remresentatiocns of maanv acdults.




Second, most of our infants develoo strong attachments to
one, two, or, occasionallv, three caretakers, while still dis-
playing signs of attachment to the bioZogical rarent. Tvpically,
each infant has a preferred caretaker to whom he orients or

locomotes when in mild or moderate distress. If that woman

-is available the infant prefers her to anyone else. But if
she is not present he will accept the next caretaker in his
préference hierarchy. However, he does have a cut-off pcint
and will not accept any caretaker in the center despit:e the
fact that she may have been in the center for many months.

' Moreover, the range of variation in attachment and.separation
protest is as large as that observed in COmpleteli home reared

_infants. As indicated earlier the attachment to. the: mcther
does.not seem seriously impaired for the infant ﬁormélly
greets the mother with smiling, excitement and rapid app?oach

when she arrives in the late afternoon to pick up her child.

Analysis of the child's tendenrcv to protest or crv

following the mother's departure from a strange room -- the

- 13
typical way of measuring sevaration anxietv -- showed no difference
between day care and home-reared children. (See Figure 6).

Moreover, the sharp rise in sevaration protest at 9 1/2 months
of age is in verfect accord Qith indevpendent data gathered
ont three other samples. These data suggest that occurrence of
separation orotest is controlled, in vart, hy maturaticnal
forces; ard is not seriously affected bv the difference 1in

-

exneriences hetween dav care and hore resicence.
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+ appvears that dailv attendance at a dav care center
does not seriously retard or distort the universal affective
nilestones of stranger and sevaration "rotest or attachment
to adults. This finding is significant, for manv psvchologists
and parents have. been apprehensive about the emotional sequellae
of day care attendance. Although our more detailed analvses
during the next two years may reveal more subtie effects, we
can say with confidence at this time that the molar phenomena
that are supposedly diagnostic of normal psychological devel-
opment are not seriously altered in our day care sampnle.

Results of the normative sample of infants

Block evisocde. The normative cross sectional data supvort

the prediction of a curvilinear relation between age and fixation
time, for the 5 1/2 and 11 1/2 month o0léd subjects show
shallow habituation curves éo the revetition of the standard,
while the 7_1/2 and 9 1/2 month old infants show steeo
habituation. Fixation to the return of the original two-inch
cube shows the curvilinear age pattern most clearlv; longest
fixations oécur at 5 1/2 and 11 1/2 months and the shortest
fixations occur at 7 1/2 and ¢ 1/2 months.

The sensitivitv of vocalization as an incex of reaction

to the discrevant smaller block apwvears to he culturéllv'deter—
mined, among girls. e have recently completed a studv among iso-~
‘lated, rural Guatemalan infants 5 1/2 throuch 11 1/2 months. The
increase in vocalization at 11 1/2 ronths to the transformation

and return trials of “he hlock episode was larger for bovs than
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for girls in these Gua:e:aiaﬁ cormmunizies. In Campridge th2
increased vocalization occurredé more frequently for girls
(Zelazo, Kagan & Hartmann, 1972). This cultural difference
is best illustrated by the data for intertrial vocalization
"following the first trarsformation trial ét 11 1/2 months

of age. The American girls were more likely than boys to
"wvocalize following the first discrepant stimulus. In
Guatemala, the boys were more likely to show this reaction.

It should be noted that in these Guatemalan families

the boys are spoken to more by adult caretakers than are girls.
In the United States, especially in middle class homes, girls

experience more distinctive vocalization from adults than

beys. In addition, observations in an even more isolated
Indian village in western Guatemala reveal that infants

almost never vocalize to a discrepant event, neither boys nér
girls, but react to discrepancy in other ways. The infants

in these very poor Indian villages are spoken to by adults or.
children less than 8 percent of their waking hours, compared

to 20-30 percent in middle class American homes. Hence the
tendency to vocalize to a new exverience in the visual mode
Seems to be partially controllecd by verbal interaction at

home and is nop'as.valid an index of sensitivity to discreprancy

as increased fixation tire.

Light erisode. The increase in attentiveness toward the end

of the first vear did not occur until 1l 1/2 months for the licght

episode. This is nct surnrising since the transforraticn was the



" omission of a three-second movement seguence, rather than the
substitution of a different dynamic event. During the light
transférmatinﬁ nothing happened for three seconds and the
child had to generate a representation of the event transformed.
Since our theory of the first vear implies that +this competence
does not emerge until the end of the first year it might be
expected that the fixation time measure should not reflect
Eensitivity to this discrepancy until later in the year. TFixation
to the return of the original sequence again revealed the greatest

- increases at 5 1/2 and 11 1/2 months and the smallest increases at

7 1/2 and 9 1/2 months.
Vocalization to the light was infreguent, but displayed

its highest value at 1l 1/2 months, especially to the

transformations. There was no clear indication of an increase
in vocalizaticn to the transformation'until 11 1/2 months of
age, and that reaction occurred primarily among girls, who
increased from essentially no vocalization on the last stanaard
trial to a mean of greater than 1.0 second on the first
transformation. Vocalization during the intertrial interval
also displaved a linear increase with age and, as with
vocalization during the stimulus presentation, the 11 1/2

month old girls showeé a marked increase in intertrial

vocalization fcllowing the first transfcrmation.

Auditorv evisnde I: mearinag to ronsense. There was

a linear decrease with age in the cduration of orienta-

tion to the sournd source durirg the trarsformations.
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this auditory episode at 9 1/2 months (this was not true for
the two visual episodes), it is possible that thiz particular .
sex difference may have a biological origir,

Auditory II: meaning to meaning. As in the first

auditory episode, orientation to the speaker decreased linearly

with age supporting the earlier suggestion that this .response
. reflects a disposition to locate the source of the sound.
Unlike the first auditory episode, however, there was no large
increase in orientation to the speaker during the transformation
at 5 1/2 or 7 1/2 months. This suggests either that the “meaning
to meaning"” discrepancy was a more difficult discrimination

to make or that the children had become so accustomed to the
~auditory event they were not motivated to search for the source
of the scund. The first.interpretatioﬁ seerms rrore likelv, Zor
the 9 1/2 and 11 1/2 ronth girls displayed a sharp increase in
orientation to the sound source on the first two tiransformation
trials.

As iﬁ the first auditory episode, vocalizat.#n during

the triﬁl was infrequent, though increasing with age. Tﬁe

joint appearance of sudden quieting and a sharp increase in
" orientation to the sound source amona 9 1/2 month girls

implies a definite reaction to the first transformation.

This effect was less clear for boys. Vocalizaticon following

termination of the stimulus also increased with ace, and

7 1/2 and 11 1/2 month o0ld girls showed the.clearest increase

e o e N
CriaclcCns.,

th

in reactivity to ii.e trans
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Visual discrepancy: car—-doll episode. The infants

showed prolonged attentiveness at all ages and minimal
habituation to this interesting event. There was no increase
in fixation time to the transformations because attention
during the habituation series was high. Vocalization to the
transformations increased with age forAboth sexes.

In sum, the results of the normative study suggest that the
probability of a child reacting te a discrepancy is a functicn
of the nature of the discrepant event. The infants gave their
first clear reaction to the simple auditory transformation
at 5 1/2 months, to the block transformation at 7 1/2, to the
light and second auditory discrepancies at 9 1/2 and 11 1/2
‘months. The more subtle the transformation, the later the
behavioral evidence cf detec;ion of tha% discrerarncv.

We can now turn to the vrreliminarv data generated hv the
subjects in the major proiject.

Preliminary results for dav care versus home reared children

This summarv of initial data is nrimarilv for illustration
rather than versuasion. It compares the behavior of several
matched pairs of chilédren -- one exverimental ané one home
control -~ to» convev an impression of how the final analvses
will vproceed.

Pair #1 - JN Dav Care vs. KL Home Control, riddle class,

Causasian females.
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JN is an alert and orecocious Caucasian female who has
generated a positive halo among all of the dav care staff.

"As an infant ot seven months she was unique in her tendencv to-
crawl off from the group and vplav for long periods of time with
toys in an intense and prolonged aura of concentration. She
was the first child to begin to use meaningful words and
currently, at 24 months, has the richest language revertoire
of'anv child in the Center. Her verformance on our evrisodes
during the first year was remarkably close to theorefical
expectations. It is almost as if she had read our theoretical
papers énd was trying to be maximallv obliging. KL is also
a blond, first-born girl whose mcther is in the same general
social class and educational level as JN's parent.

Block Eniscce. JN showed the exmected curvilirear

relationship between attentimn and ace (See Ficure ?) with

a trough at 7 1/2 months ané an increased disposition to
display’cardiac acceleration towards the end of the first

vear (See Figure 9). At 5 1/2 months, there was no acceleration
to any of the six revetitions of the standard, while at 11 1/2
months accéleration occurred on 5 of 6 presentations. At

11 1/2 months JN édisvlaved acgeleration on each of the first
three transformation trials; ' .

By contrast, KL dié not show as clear a U-~shaved function

for attention ﬁistribution and showed decreasing attention with
"age to the transformation trials, sucgestinra that ¥L had rot
vet entered the stace of activa<icn of hunnthozes a« 11 1/2

) months. This suggestion 1is in accord w«wi+x the fact that VL
o .




did not display a notable increase in cardiac accelerati~n with
age. At 11 1/2 months, she accelerated on only one of six
standards and one of three transformations, while IN acceleratedl
on 5 of 6 standards and all 3 tranéformations. (See Figures

10 and 11.)

Light Episode. As with Block, 5% showed a clearer

indication of . the curvilinear function to the transformations
'than KL. JN showed a sharp increase in fi:tation time to the
monthsi,

transformations at 9 1/2 and 11 1/2 / whereas KL's attention
remained low at these two ages. The heart rate data provided
further support to JN's precocity, for she showed acceleration
on most of the trials at 11 1/2 and 13 1/2 months of age (7 of
8 and 8 of 8) while KL's reactions were predominantlv cardiac
decelerations. (Sec ¥iaqures 3, 4, 12, and 13.)

In sum, the data on these two evmisodes for these two
girls matched on ethnicity, ordinal oositién and social
class suggest that JN, who was in the dav care croup, may have
reached the stage of activation of hyvotheses a little ahead
of KL.

Pair £2. This analvsis contrasts two first-horrn Chinese

boys; SC who was in the dav care groun ané¢ SL who resiced at

home.
Block. Unlike the first pair, the beovy in the dav care
center was not precocicus tco the ore living at heme. In the

Block evisode, SL shcwed rnrolonged attention to the standard
ané trarsforpatiens ar 7 1/2, © 1/2 anéd 11 1/2 rer+ths- &7

éid not show +the ircrease in attentiecn until 11 172 ronths.
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 JA accelerated on all 8 of the standard vresentations and 4
out of 5 of the transformations; while VF failed to show
any acceleration at 13 1/2 months (see Figures 24 and 253).

Figure 26 shows the patterns of cardiac reaction to the
Car-Doll evisode, which we have not discussed up to now. As
with Light, JA showed acceleration on all B8 standard revetitions
at 11 1/2 and 13 1/2 months, while VF accelerated on less than
half the trials (Figure 26). These three vairs of children
hopefully provide an initial indication of the kinds of analvses
to be pefformed on the final data. In addition, we shall be
examining social ané free plav variables which we have not
considered in this preliminarv surmarv.

More subjective analvsés of the control childrer matched
with the day care infants on sex, ordinal position, scocial
class and ethnicitv suggests that a temperamental dimension}
which may be correlated with ethnicitv, is influencing reactivitv
to our episodes. The Chinese infants, whether in dav care or
home, for example, are less vocal and less excitable than the
Caucasians. It is not clear whether this Chinese/Caucasian
difference is due to differential treatment at home or to
biological factors. During the coming -rear, as the continued
analysis of the data rroceeds, we will he ahle to rake more
definitive statements.

We believe that th2 strategv of cerzaring growth

functions among the three crouns of children

should allcow

1us to assess the profile of differences that covary with
a )

ERJ(he three classes of exverience. Tre ratching of exrerirental

Full Tt Provided by ERIC.
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and control children on ethnicity, as well as sex and ofdinal
position, should vermit separate evaluation of the potential
influence of ethnic background and day care on psychological
growth. Finally, we believe that the decision to guantify
separate dimensions in cognitive, affective and social deveilopment,
rather than rely on instruments designed to yield a general
developmental quotient -- or IQ -- will provide more valid

answers to the theoretical and practical questions' that have

been generated by the increase in day care for young children.

Future Analvses

A brief description of the planned analyses will be
grouped by major category -- cognitive, social, and affective.

A. Cognitive Variahles

1. Age at which the child enters the stage of "activation

of hypotheses.”™ A series of studies over the last few years

have suggested that most infants enter a svecial stage of
cognitive development between 7 and 12 months which we have
called "activat:ion of hypotheses." During the earlier periéd,
from about 8 weeks to 7 months, the child merely assimilates
(or fails to assimilate) a discrepant event to his schema for
that event. :ﬁuring the latef period he not only attempts +o
assimilate the event, but also tries to intervpret it; to
transform the discrepant stimulus to his schema for the class
to which that external event belonés. The postulation-of

this stage of cognitive functioning is tased on the revlicated
J scovery of a curvilinear felaticn between ace and curatio

ERIC
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of fixation to the same set of discremant stimuli across the
period 4 through 36 months. The trough in that function
typically occurs between 7 and 12 months of agé. There is,

. in addition, an increased probability of cardiac acceleration
to these discrevant events, as opposd to cardiac deceleration,
as the child enters the last third of the first vear.

Sincé all of the subjects are exposed to the same set of

. episodes across the first year (block, light, auditory, and

car-doll) it should be possible to determine when each child
enters this stage. We will designate a priori criteria for the
presence of this stage of functioning using fixation time ‘
.and cardiac acceleration as the primary indexes. We will
assign each infantlan age value on the basis ¢f his data,
indicating the age when he presumably enters the stage of
"activation of hypotheses." This assessment wili be made

for each of the episcdes. The stétistical analyses will ask
whether the distribution of these ages is- different among

the three experimental groups.

2. Reaction to discrevancv. Infants react to the

presentation of a transformation with increased fixation time,
as well as chances in vocélization, carédiac rate, cardiac
variability, posture, smiling, &and irritability. We will detarmine
if the sensitivity to discfepéncy (as indexed by ‘these wvariables)
is different across the three groups. The typical statistical
analysis will corcare the child's reactivitv to the last three
standards with the first three transformations. We will also
compare the child's behavior o the last stancardé trial with

his reaction tc the first transiormaticn trial for each of
Ehe-major deperncent variables. For exarple, we shall compare,

Q .
5&$&: each child z% each

th

~: & e e &3 - =4
ce, +the cdifforence in tcial fixaticon

fu
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time between the last three standards of the Block episode
and the first three transformation trials. This distribution
of differences will corprise the scores for aﬁ analysis of
variance in which the three experimental groups will be.

the independent factors. We shall, of course; examine the

effect of social class, ethrnicity, and sex on these dependent

variables. ‘
Additionally, we shall perform time trend analysds to

, determine if the pattern of changes in reaction.to discrepancy
across the first year is different amcng the three experimental
grbups. It is our expectation, at the moment, that the children
in day care (Group I) will show a greater reaction to discrepancy
‘than the other two Groups during the first vear. They may also
show a greater inc¢rease in reactivity to discrepancy between
3 1/2 and 7 1/2 months of age than the subjects in Groups II
ard III.

3. Vocalization to sveech. Previous research (Kagan,

J., Change and Continuvity in Infancv, New York: John Wiley,

1971) has suggested that vocalizaticn during the silent

intertrial interval following a four-second presentation of
human speech reflects an excitement generated by the attemot
to assimilate the discrepant event, expeciallv at 7 1/2 and
9 1/2 months of age. We have noted the expected increase i
vocalization cduring the intertrial pverliods from 3 1/2 to

9 1/2 months and shall examine the data to see if there is
'any difference a&cross the three groups in the amount of vo-

calization to our two aucitorv ervisocdes. ‘e shall also look

ot
)
M

1for sicns of increasec wvocalizaticn when we ccrroare
©

Eﬁgghree standards with the first three transiorraticn

ct
H
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.
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4. Searching moverents to the avditorv presentatiecn of

4

human speech. ©During the auditorv episode, infants often

showed searching movererit of the head and eves which seem to

reflect vigilance and an attempt to assimilate the event.
- These head and eve movements tend to increase‘with age, and we
shall compare the pattern of thesé searching movements over
age among the three experimental groups.

5. Tempo of plav. Previous work has. suggested that tempo

vof play, defined in terms of the length of sustained directed
attentional involvement the child invests in an object, is pre-
dictive of the reflection-impulsivity dimension during the early
preschool years. We have coded duraticn of each attentiocnal
.epoch with a particular toy in our free vplay sessions at 9 1/2
and 1% 1/2 months. We shall exanine the distvxibution of each
sustained directed activity for each child ( in seconds),

cast these values into a frequewucv distribution, and use the

Q2 and Q3 values as the primary indexes cf tempo. We shall
.also use the number of sustained.directed activities greater
than two minutes in duration as a third index of tempo of

play. Selection of these three variables is based on the fact
that they were sensitive in previcus work. We shall deter-
mine if these measures of tempo diffex across the three ex-
preimental groups. It is possible that the Grouo I day care
children, who ere allowed long veriods 2f solitary oplay

with a rich set of tovs, will displav a slower terpo of olay
than children in the other twD> grouvs.

t

€. Patrterns cf reactivitvr to discrevancv. Thus far

we have consicered sincle wvariables. Drevicus resear:tn
O B ,

Aruitoxt provided by Eic:
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B. Social Interaction Variables

. Social interacticn with the exverimenter. At every

age, from 3 1/2 to 13 1/2 months of age, the test session is
brackéted by two minutes of fixed.social interaction in which
one of the female experimenters interacts with the child for
two ﬁinu;es prior to the beginning of the session and for
.two minutes after the session is completed. The behavior

of the experimenter is programmed and we code the child's
social responsiveness; namely, vocalization, smiliné, and
irritability. We shall examine these data to see if the
‘social interaction and changes in interaction over the first

yeayr are different among the three exverimental grouos.

2. Reactivitv to a veer. At 13 1/2 months of age each
child is élaced with his mother in a room with a sirancs ooz
of the same age and sex and the veer's mother. The variazlz:
coded inclﬁde; prceximicy to and“touchingqthe peer znc Ths oo
as well as vocal and behavioral cvertures to each cerscnh.
These data, coded on Esterline Aangus chart parer, ars discrz-.
"and will be analyzed for both frequency and duration. Ve shall
examine these‘éata to see if the patterns of interaction wich
the ‘strange mother and peer are different across the three
gxperimehtallgroups. Preitiminary observations suggest thac
fhe day care childfen are initially more wary with the

isﬁxange.peer than children reareé at home. Our preliminary
\)*nterpretation is that the child in the dav care cen;er'?as

ERIC

IToxt Provided by ERI
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such a firm schema for his own peers at the center that a strange
chiid is a discrepant =vcat. Hence, he is initially more
vigilant than a one-year-oid living at hcme who does not

play rcgularly with a large group of same sex peers. The

initial wariness of the day care child may be the result of a
mor- finely articulated schema for children his own agé.

3. Separation Anxiety. Finally, a separate protest

episode occurs at the end of every sessien. The mother leaves
tle child in a room and we code differences in crying, latency
tc crying, and the occurrence «f behaviors aimed at gaining the
‘the mother. Preliminary analyzis of data from 12 day care

‘and 12 home reared children indicatesno important differences

in separation protest between these groups. Both. groups show

a dramatic increase in separation protest between 7 1/2 and 9 1/2
months. These age values cérresoond to age norms found in other
investigations, suggesting that this phen;menon is, in part.:
maturational.

C. Affective Develorrent

The primary measures cf affectivitvy are the frequency of
smiling and vocalization during the perceptual and play epi-
sodes. There is esnormous variability among the children in
the disposition to smile, laugh, and vccalize. Although this
variability seems to be primarily temperamental in origin, it
1s possible that the day care expa2rience is exertincg sore

efferct on these variables. Ve shall anzlivze these cata to



O
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see if our groups differ in frequency of smiling and vocalization
to each of the major episoces.

Secondearv Aims of the Studv

A second purpose of this research, in addition to the pri-
mary goal of assessing the effect of the day care setting, is
to learn more about basic aspects of cognitive and social de-
velopﬁent during the first year. There are several discrete
corpuses of informaticn ccntained in the project data which,
in and of themselves, address important developmentél issues.
We hope that these data can inform major themes in human
development.

1. Activation of hvootheses. The postulation of the stage

of activation of hypotheses toward the last third of the first
yvear is of potential significance for explaining object per-

manence, separation and stranger anxiety, and increase in

planfulness in play. Data from an earlier cross-sectional

study of children 5 1/2 to 11 1/2 months of age (using manv éf
the episodes contained in this investigation) revealed an in-
creasing probability of cardiac acceleraticn to the discrevant
events with age. The current longitudinal data, which ex-
tend from 3 1/2 to 29 months, will permit a richer analvsis c¢f

this phenomenon. If the longitudinal data affirm the suggesticn

contained in the cross-secticnal data, we will have greater faith

.in the suggestion that this age brackets an important chance in

cognitive functioning.
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2. Ethnic differences. We have been struck with the

differences in vocalization, smiling, and motoricity between
the Chinese and non-Chinese infants. These observations are
consonant with the recent findings of Daniel Freedman that new-
born Chinese children from middle class Chinese-aAmerican families
are less irritable and more placid than newborn Caucasian children.
We know of no systemafic research on Chinese - non-Chinese dif-
ferences during the first two years.of life.. Should these
ethnic differences be affirmed by the statistical analyses to
be performed, they could be of significance for a greater under-
standing of the relations between biological and psychological
aspects of early develowvrent. )

3. Peer play. Thera has been little researcl on a child's

reaction to z peer during the first years of life, for most of

the rcsearch nas been on preschool children. The 13 1/2 and

.20 month olds' behavior with a strange peer will provide data

on this issue. Preliminary observations suggest that uthcre

is minimal interactive play in this situation at 13 1/2 months.
The one year old treats the other veer as an interesting chject
which he initially studies and explores, as he would z2n attractive
toy. After the initial exploratory pericd is over, children
typically play by themSelvés. Since we also have a peer vlay
episode at 20 months, it will be of interest to study the

change in reer plav acrcss the second vear cf life.

4., The opredictzbili«<v of sveech. Since all chiléren will

—— : - = . . - .
have some expreszive znd comnrehensive lancg

- - -
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months, the collection of these longitudinal data from 3 1/2
through 13 1/2 months will allow us to make some statéments
about those variables that are most predictive of language
competence at 20 and 29 months of age. At the moment we have
no strong hypctansses. The degree of wocalization during thg‘_
first year does not seem to be a strong anteqedent of early
language. We shall exemine tempo of play, age at which acti-
vation of hypotheses appeared, reaction to disrrevancy, and
sociability during the first vear to see if thes«< variables
are predictive of language comretence at 20 and 29 months.

5. Continuity of terverarnent. An issue of interest to

those concerned with the ontogeny of personzlity revolves aroundé
those temperamental dimensions most likely to be ‘'stable during
the opening vears of life. Some of these continuities involve
irritability, passivity, and motoricity. The workx of Chess,
Thomas and Birch, based primarily on interviews, suggests
continuity for dimensions clocely related to thuse we are cdaing.
The corpus of data we have gathered should adé, in a consicer-

able way, to better uncderstanding of this imrortant cuesticn.
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Figure Captions-

Mean total fixation time to the first three transformations
of the block episode for a cross-sectional sample.
Percentage of heart-rate accelerations to an auditorvy trans-
formation for 'a cross-sectional sample.

Mean total fixation time to the light for a female subject
at day care center.

The number of trials of cardiac acceleration 5r deceleration
to the light for a female subject at day care center.
Percent of cross-sectional groums showing déceleration

or acceleration to the cér-doll evisode.

Percent of grouo diselavirng separation protest during the first
30 seconds, comparison of dav care Qersus home reared controls..
Percent of cross-sectivﬁal arouo vocglizing during the
inter-~trial inté;;al for the transformation trials to an
auditorv evisode.

Mean total fixation time to the block episclde for a female
in dav care center. q

Number of trials in which‘female subject in dav care sample
shows cardiac acceleration or cdeceleration to the block
episode.

Mean total fixation time to the bhlock enisode for the ferale
home contrnl.

Number of trials in which female horme contrcl suhiect shows

cardiazc decelaratinn or aczdleration te the hlock enisode.
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Mean total fixation time to the light episode for female
home control. ”

Number or trials in which female home control subject shows
cardiac deceleraﬁion nr acceleration to the light episode.

Mean total fixatieon time to the block episode for a male

‘subject at dav care center.

Number of trials of cardiac deceleration or acceleration
to the block episode for male subject from dav care samnle.
Mean total fixation time to block episode for ﬁaie sub-
ject from home contfol aroup.

Number of trials of cardiac deceleration or acceleration
to the block evpiscode for male subject from ‘home control
group.

Mean total fixatiqn time tc light eoisode for male subject
from dav care'samoie.

Number of trialslof cardiac deceleration or acceleration
to light episode for male subject from dav care sample.
Mean total fixation time to light episode for male subject
from home control grouo.

Number of trials of cardiac Jeceleration or acceleration
to light episode for male subject from home coptroi group.
Mean tctal fixation time.tb block eviscde for vair éf
subjects, one from dav care center, one hone control.-
Number of trials of cardiac cdeceleretion or acceleration
to klock evisoce for nmair of male suhiects, one fror

dav care center, c.e frem here centrcl croun,

for oair cf

0,
(]

Mean total fixation .ime to light -eviscd
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male subjects, one from day care samole, one from
control grouo.

Number of trials of cardiac deceleration or acceleration
to light episode for pair of subﬁects, one from dav

care sample, one from home control group.

Number of trials of cardiac deceleration or accéleration
to car-doll episode, to oai; of subjects, one from

day care center, one from home control group.
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