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Abstract of Report

A limited set of behaviors of three, four and five-year-old children

were obgserved in a day care program designed to permit the childrema — =~ 7
maximum of freedom for environmental en-.:ounters. The sample consists of

20 children with day care experience dating back to infancy (CC) and a group
of 20 children (a cortrast group) without prior day care experience (NCC).

TQo categories of observed behaviors are reported: (1) the children's use

of three major activity areas, and (2) socfal interactions. The data indicate
that differential use of the arees 1is a‘function of both prior experience

and sex and that tire CC children emit more positive soeial Sehaviors than

‘the contrast group. Attempts to show relationships between the obsérved
behaviors and IQ indicated no correlations. A éeries of 48 serial correlations
were run using individual children. These analyses showed variation among

the behaviors in the degree io which entering behaj}br influences later

behavior. S5erial correlation patterns were not apparently influenced by

age, sex, or entering intellectual ability.



Statement of Probvlem and Ot iectives

The @yracuse University Early Childhood Zducation Center (SUECEC\ nroeram
is 1« responsive environment educationally -oriented dav care orogram for children
vetweer the ages of thre¢ and five vyears. The concerts underlving the resvonsive
environment are similar to thoyse identified with the British Infant Schools.
This eeneral strategy was adopted because of its compatahility with cognitive-
develovmental theorv (Kohlberg, 1968) and because.of the practicel problems
involved in designing deily programs of ten hours duration (see Lay, .972, for
a detailed specificatién of progrem rationale and orocedure). A reasonably
accurate descriotion of the orogram, albeit overlv general, is that the‘children
arc¢ affordéd considerakle freedcm in selecting actigities from a broad variety
of availeble activities. The major ourpose of this report is to characterizg
the vrogram in terms of the types and frequencies of exveriences in vhich the
children were actuallv engaged. These data include social behaviors and are
zxamined both from s normative/descriptive viewpoint ana in terms of individual
differences.

The Ecducational Program

The SURCEC day carc program provides a set of circumstances designed tc
facilitate child autonomy in using diverse kinds of materials and tc encouraee.
social interaction between children. The program also vrovides for maximal
adult inout and extcensive experiences calculated to furnish s rich educationsl
milieu.

The L5 children enrolled at qT..'FTCEC‘in September, 1970, vere nlaced in on

laree frour -~ -~ in contrast to being sub-divided into smaller grouos of 15 to




20 as is the more typical arrangement. The sdult-child ratio vwas maintained et
approximately 1 to 7. A total program space of 6000 square feet was made avail-
able for use and the differentiated srrangement of this spece was a central
feature of the program design. For most of the orogram day (7:30 A.M. to 5:30
P.M.) ali children in attendance had opsn access to three program areas- - an
active area, sn expressive area, and a task-oriented area. Each arca provided
for a specific type of participation with differing cxmectations for children's
behavior.

The active aree was designed to encouragevlarge muscle mctivitv., The
equipment provided included a Jungle g£m, rocking boats, tunnel, mat, push cart,
steering toy, ride toys, walking board, wheel barrow, climb rope, large blocks,
unit blocks, toy people sand animals, toy cars and trucks. ete. Few restrictions
were placed on children's "doing" in this area. Funning, shouting, teasing, etc.
were acceptable in this space.

The expressivc prea was arranged to facilitaxe creative expression and
dramatic play. The cquipment and materials provided ;ncluded eascls, work bench,
tables. chairs, ert medis, record player, musicsl instruments. mirror, puopets,
housekeeping furniture (stove,‘cupboard, doll bed, etc.) toy telephones, dishes.
suitcases. Children were expected to walk - not run ~ in this area and to con-
tain art medie .o certain specified locations.

The task-orierted area provided tebles, chairs, shelving with nany menipu-
lative materials (both convergent and divergent). Included in this collection
werc books of all kinds, listening station, Langusge Master, alvhabet form board.

puzzles, color forms, cylinders snd discs, stenclils, paver, vencils, felt pens,




stc. The ground rules for use of this arca included an expectation of seden-
tary involvement and the expectation that each individual return any material
he used to the shelves after.use.

Children were also rcgularly invited to participate in certain "invita-
tional” events which included snack, story, music activities, outdoor vlay,
cooking activities, field trips. These were available to all children at
certain periods of time but were typically not mandatory for any child. The
situation provided for the child A very rich set of circumstances to which
hc had the same kind of informal access typical of a "frienély neighborhood".

The 20 Children's Center youngsters (hereafter designated as CC) were
introduced into this program for the first time in October, 1970, as werc the
20 selected as a comparison group (hereafter designated as Non-CC). For
the Non-CC Ss this was a first experiencc in any type of program setting.

The CC Ss had, on the othe:r hand, becn day care program participants together
in the same group since infancv. The specific Drogram theyv had encounterédn
Just prior to leaving the Children’s Centcr is described by Lellv et al.
(1970) as transitional from a traditional tyve nursery school of homogeneous
agc groupings to a multi-age arrangement with incrcased individual options
 for location and selection of activity. Therefore, although most of tha CC
Ss had been in a highly structured group sctting as toddlers they had some
exposure to & more opch setting toward the later portion of their Children's
Center experience;

Upon entering the SUECEC progrem, both groups -- CC and Non-CC Ss,
cncountefed the same environment, the same options, and the same expectations.
The choices and bchaviors in this new setting were observed and rccorded’
across the 1970-T1 program year and used as the dependent measSures analvzed

for the present report,



A prior revort (Lally, Lindstrom, Meyer and Lay, 1971) on the comnarison
2 intellectusal charactgristics of the two groups found few significant differ-
ences on the sub-scales of the ITPA dnd no significant differences on Stanford--
Binet scores. It vas suggestcd in that document that difficulties inherent in
providing matches ex post facto might account for the absence of evidence of the
superiority which might have been expected for stimulation group (CC Ss). With
one gxception, the matches were considered generally satisfactory on gross
variables of sex, race, age, parent occunation, and parent edﬁcation. Doubt was
'expressed, however, as tc whether the metches selscted in September, 1970, came
from homes reflecting the same degree of disorganization as the €C group. Theae
issues will be reexamined in this report as they have relevance to interpreting
the findings of the present study.

A basic question being addressed is whether behavioral data will reflect
differences between children receiving early care in stimulating group situations
end children who have not been previously associéted with day care vrograms. It
was anticipated that behavioral data would reflect whatever differences do exist
whercas test data might not. The extent to which this is the case is the focus
~f this report. The aspects of behavior examined include (1) children's choice
of locations in the program setting, (2) interacticn with peers, and (3) inter-

actions with adults.



Method
Sample

The CC group of 20 children was composed of children from low- and middlo-
income homesi Their ages ranged from 3 years to 4 vears and 10 months upon
transfer to the SUECEC program in October 1970. They had an average of 37.4
months (S.D. = 10.21) in prior day care. Nineteen of these children werc matched
to a Hon-CC child on the following criteria: agé, gex. race, ¢ducation and
occupation level of parents. In addition to the 10 matched pairs, date for the
unmetched CC child (white male) and ¥on-CC child (tlack female) are included in
the =mnalyses conducted for this study. A summarv of the characteristics of
the CC group and the Non-CC group arc contained in Table 1.

As we pointed out in the previous study on intellectual characteristics
(Lally, et 8l, 1971), the CC group werc, in some cases, from very disorganized
home situations. In fact, several had becn transferred from a2 lonpitudinal
control group to become recipients of dav care service becesuse CC staff obser-
vations on the children and their fumilies indicated an urgent need for dav
care. This was as true for some of the middle-income CC families as of the
low-income group. Although degree of nced for dav care was not & nrime consider—
ation for the selection of the matches, it was later learned that family dis-
organization did ¢xist in some of these instances as well. FHowever. the extent
"to which the CC group are from qualitatively different home circumstances is
not easily determinable and there is certsinly no means of answering tho more
potent question of whether their situations were sigﬁificantly different durine

the first three or four years of life.



Table 1

SULMIARY OF BACKGROUMD CHAPACTERISTICS OF CC AND NON_CC CHILDET®

cC Non--CC
Race —_—
Black 12 iz
White 8 8
Sex
Male Q 8
Female _ 11 12
Puinily Situation
Tntact home 9 12
Father not in home 7 7
Living with other than own parent(s) 2 1
Adopted as infent - intact home 2 0
Fzther's Occupat ion
Professional 1 1l
Technical 2 2
fkilled 1 1
Semi-skilled T €
Unskilled N 4
Mother's Ccocupation
Professional 5 1
Technical 1 0
Skilled 2 5
Scmi -skilled L 3
Unskilled Y 5
Housewife L 3
Student (tech, or bus. school) 4] 3
Father's Education
9th or l=ss 3 2
10 - 11th 3 L
H.S. 2 >
Some College 3 fn
B.A. Degree 0 n
Some greduate work 1 1




Table 1 (cont.)

. cc Non--CC
Mother's Education
9th or less
10 - 11th
HCsl

Some College
B.A. degree
Some Graduate Work

[WETRV N, S
[
O O\
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Cbservational Procedures

For an ¢ight month period, from October, 1870 through May, 1971, obscrva-
tions of all LO ehildren cnrolled in the SUFCEC program verc ortained on =
voint time sampling basis, that is, during a set neriod of one minute the
observer noted whether anv of e selected set of events or encounters occurrcd.
Tor those which did occur notation was made. Observntion, as used in this
renort, refers to the notations made by trained oh®server- after he has focused
on an individual child for a cne minute period -of which of a given set of
nre svecified events or encounters occurred for that ch =~ it any voint durine
that minute. The recordins was done on a binarv basis = ., thus, multiple
occurrences of any event throughout the minute arc rot discriminated in the
notation. Tor ecach observation a record was nrod: :@ of which of a multiple
set of events occurred (but not how often eny oc _-red within the miuute).

The names of the 4O children eﬁrolled in the SUECTC vrosram vere randomlv
arraenged intc eight biocks of five subjects each ard during a givén observa-
tion session (usuallv of two or three hours duration) a trained observer vas
assirned & block of five names and 2 second block of five alternative names.
Upon entering the program setting the observer determined whether the fivc
subjects in the assigned block were in attendence. If so he disrcearded thre
second »lock. If not, he replaced those abscnt with the alternative names.

If the original subjects arrived later the alternatives were drovred and
the arriving sutjects included.

The ovserver then focused on cach of the sutbjects from the assignigd

*locks in turn. That is, he located the first listed subject in the proeram
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setting ond immediately observed him for a continuous one-minute veriod.

At the end of one minute hc made the mertinent recordings on a special form.
He then located the second subject, observed one minute. mede pvertinent
recordings, located third subject, ete. FHe rotated throuer the block of
names in cach rotation.

S maximum of eight observations per subject ner session were mede.

Each subject was observed for approximately 30 separate one-minute observa-
tions during a two to three week period each month. A mean of 230 minutes
of sampled observations‘were collected per child for the program and 9238
minutes acrose children in the SUECEC setting.

The assuﬁption, of course, in this method of data collection was that
by sampling on a random kasis across different dsvs, veeks, and months the
fraqucnecies obtained are adequately represcentative of the frequencies which
would be found if all minutes within the time spans were considered. The
freocuencies referred to throughout thié report have becen calculated in terms
of proportion of the totel number of obserratiors in vhich the given spcei-
ficd event occurred.

QP§§£XE£E- Ten persons particivated as observers and most of the data
were collected by seven of this groupt‘ All vere advanced undergraduate or
graduate students in developmental psvchology or education. Some were
involved in the initial development and refinement of the observation codes.
All recéived instruction and had serics of practice sessions prior to formal
data collection.

Reliability. Preliminary analvses of reliability were done on child

obscrvatione using 32 sets of simulteneous observaticns obtained hy eight
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pairs of observers durine October and November. Percentage of agreement
was detcermined for each of the individual items on the initial form and thc
range vas from 71.9 to 100. Those items in the seventies were 2lirinated
in shbsequent revisions énd none included tha oresent.renort ahd the ner-
centage of agreement on all retained items were from 81.3 to 100 with‘mOSt
falling in the nineties range.
Results
A code was devised vprior to the “ovember 1970 data collection for vhich
the observer could utilize Upticel Scanning Forms as tie recording sheet.
Eech cobservetion thus was processed with scanning equioment available at
~T " "~¢he Syracuse University Psychological Services Center. The écanning Pro-
cedure vroduced a punched date card which retained all of the data in =
form in vhich they were awvailable for various kinds of analysis.

The means and S.D.s of proportions for each of the cbservational codes
iqcluded iﬁ this report were derived from the frecauencies. Fach of the
three time points reovresent the means of two months of observations beginning
with Decem.ber.1 The codes were categorized in terms of the children's util~
ization of space and their soéial b.haviors and will be considered in that
order. All statistical analyses were based on log trensformations of the

proportion data.

D :ta arec avallahble for liovemher, but not October, Tt was decided to oair
the months beginning with December in order to include the final two months
of the Program, April-May, in the anelyses. In addition. the form cf some
of the codes were modified during October end would. therofore. not provide
continuity. :
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Space Utilization. The first question with respect to space utilization

-¢ whether the children had differenticl preferences. The means for the
Active, Task, and Expressive areas are .3€, .17, and .11, resoectivelv. A
within groups ANOVA indicatcs that the differences between frequency of ares
location are statistically significant (F = 37.2- df = 2/72 p .001). Noeuren
Keuls tests for individual comparisons shows that ell differencts are statis-
ticallv significant. Thesc analyses permit the conclusion that overall, the
children demonstrated a hierarchial oreference for space utilization in the
ordcr Active, Expressive, Task. These data were further examined tc deter-
mine thce degree of reletionship in us2 of the arcas. Sinez n child could
never be located in two pleces at the same time, the correlations *rould have

to be negative. Thus, a significant negative correlation means that the

‘utilization of onc aree is inverselv relatcd to the use of the second nree.

The only stetisticelly significant correcletion occurs between use of the
Ixnrossive and Active nreas (r = -.kb; af = 38; p= .01). An =xamination of
€ach child's use ¢f the tvo =arcas indicates that children who were in the
dctive arca more frequentlv were less likely wo be found in the Expressive
areg. QObviously usc of cither the Fxrressive or Active areas was unrelat-d
to use of the Task arca. It should be notid that this findine is not an
artifact of the varianccs: the Task ~ree variance was laraer then the othurs.
The next set of analyses exnmincs differences in location ussg: as a
function of subjrct choracteristics. For the purnose of this renort twe

dim:nsions of subject characteristics wer: examined: sex and nrevicus ey

cére experience. In all emses the dta wire anslyzed usine a repeeted
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measures ANOVA with scx (€) and prior cxperience (E) as betuesn-groups vari-
ableus and observations on repeated occasions (T) as the within-groups varisble.
Tabic 2 includes the data included in the various analyses.

Location in the Active Areas. Both the S ond the F variables vere statis.

ticelly significant (F = 6.1: af =1 & 36; p = .03 and F = 1k.k, 4f =1 & 36:
p .001, respectivelyj. Examination of the means indicates that the male
children and those children with prior day care Weré more frequently located
in the Active area. The interaction between S and £ was not statistically
significant., Analysis of the trends over time was statistically significant
(F=5.2, af=2%& 72, p .01) but n exemination of the means does not reveal
any consistent trend. CSpecifically, the means form an approximation of an
inverted V rather than some positive or nceative function. None of the inter-

actions with T were statistically significant.

Location in the Expressive Area. Again both the S and T variablces vere

statistically significant (F = 8.6, df =1 % 36, p= .01: and ¥ = 16.2, df =
1 & 36, p= .00l respectively) but the diffeérences were in the opposite
direction from those reported for thc fctivec area. This result is, of coursc,
not surdrising because the data for the Active and Fxpressive areas are not
independent (r = -.44). There was also a simmificant trends (T) effeet (F =
10.5, df = 2 & 72, p = .001) in the ditection of a decrease in usc of the
Expressive area after the first two months included in the analyses:

Location in the Task Arca. 1In the cas2 of the Task area onlv thc E

variable wes statistically significent (F = 4.0, af = 1 & 36, p .02). Fxam-~

ination of the means indicates that the children with orior day care were



Table 2
Means 2nd Standard Deviations of Provortions for

Aares Locations by Sex and Previous Day Care Fxperiencs

Aree Location

Active Expressive - Task
Groups M sD M sD oM SD
MCC L3 Ll .12 .05 .08 .Qs
FCC .39 .11 A6 .07 .10 .08
MNCC .35 .12 19 .09 A7 .11
FNCC .28 .09 22 L08R ¥11 .09

Total W36 L1k .17 .09 .11 .00




located less frequently in the Tesk aree. There was also a significent
trends effect (T) (F = 3.2, 4f =2 & 72. p = .04}, The data indicate a con-
sistent usc.of the arce fo; the first tvo time periods followed by & slight
deeline in the last time perici,

The ANO7As provide some indic&tion:of eroup differences and trendé but
do not provide cvidence abbut the consisteney with which the areas are used.
Infcimiation about consistency of location usage would reveal something ebout
indivadual fluctuations‘over tine, that is, do =reas change in their attrec-
tiveness relative to other areas.. Tn order to examine this question inter-
éorrelations emong the time periods, for cach area, were determined ~nd are
reported in Teble 3. As one might enticipate, the correlations are generally
higher for adjacent time periods thai those separated by two months. The
data also show greatest comnsistuncey in the use of the Active aree and tbe.
lcast consiBtency for the Expressive area. Theseé results along.with those
resulting from the ANOVAs suggest that even though there are generally con-
sistent group effects, the children, in general, display considerable
variability in their usage of the three locations. Sfatéd somewhat differ-
ently, the children sample widely among the areas while at the same time
they have somevwhat consistent preferences. at ieast for the Active end Task
areas. A major tagk of subsequent analyscs is to determine if there are
other characteristics of the children (C.A., I.G., ggg;)'which arc related
to arca location. |

-~

-Social Interections

The next series of analyses are concerned with the characteristics of
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Table 3
Consistency in Use of Ares Locations
(Inter-corriiztions Between Time Periods)

Arec Lo2=tion

Z:i“.lo fotive  © Expreeceive Task
1Vs2 Ly L3TEE g
1783 29 I N 14

83 - S5E# ' .26 g

*p >.05

**'p >, 01
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th¢ social interactions of thé children with both their vecrs =and the adults
in the situation. The samc strategy of analvses was employed with these
data as for the arca location data. The means and S.D.s are presented in
Table L.

Positive Verbal Pcer Tnte.action. A significent main effect for the F

7oriahle was found (F = 9.1, df = 1 & 36, p = .00k). Examination of the
recns indicates that the childien with prior day care cxpericnce emitted

more positive interections. The trends anelyses (T) was significant as wcll
as the T x E interaction (sce figure 1). These curves show that the CC group
stzrted at a higher level ﬁnd gained more rapidly than the non CC children.
The combined results mean that =ll the children changed significantlyv and

that the CC children were both higher and gnined more than the contrast group.

Verbal Peer Interaction. The results of the ANOVA for this observation
code exactly repeats the previéus analyses; a significant E effect (F = 10.8,
af = 1 & 36, p = .002), & significant trends effect (F = 32.5. df = 2 & 72,
p = .001); and a significant trends.by experience interaction \F = 3.2, df =
2 & 72, p= .05). The trends by experience interaction is very similar to
that shown in figure 1; the curve for the CC group is higher and stegper
than for the non-CC group. That the two sets of results are essentially
similar is no doubt a function of the high correlation between the two codes
cr = .85). This means, of course, that the vast majority of verbel veer
interactions are positive.

Child»Adult Interactions.

Adult Verbal Interaction. The datae for the three child-adult codes are




Table b

Meens and Stendard Deviations of

T

Troportioas fcr Sociel Interactions

Socirl Interacticns

Pocitive Verbeld Verbal Peer

Peer Interactions Interactions

M sD M sD
MCC .52 R .53 .15
FCC .53 .17 .52 .16
MNCC L6 .1b Lo a2

FNCC . .38 .12 } .39 .13




- 20 -

N
o

: 50
Mo n
Proportion LT -
hO F 4 = - -
”
~
F 4
-~
.30 v
ce
- - - _ aCC
20

i
* I — L

Time Periods
Pigure 1. “f'ean Provortion of Verbal Peer Tnteractions for

CC and NCC Children a2t Three Time Points.




summarized in Table 5. The anclyses of the children's verbal interactions
with sdults showed = significent trends effeects (F = 37.6, df = 2 & 72, p =
.C01). Lxauination of the means, .however, fails to show a consistent trend;
that I, tia: curve can 1« deceorided as an inverted V. The trends by experi-~
ence inucrultion is also significant (P = 3.1, df = 2 & 72, p = .05) and is
Geuleted in Migore 2. there is an interesting.reversal in these data from
proviously rezorted data because the HCC grour shows greater interactions
vith ~dwlts (at the lest data point) tnon the CC children. Thus, it appears
tnet the ¥7C chiidren, more than the CC children, interact with adults. 1In
fact, comparisons of the means sugpgests that the NCC children may interact
more with adults than peers and the opposite is the case for‘the CC children.

Pecuest tor information (from Adult). A simgnificent Trends ceffect

(v

#
[

6.9, af =2 & 72, p= .001) and s significant Trends bv Sex cffect
(F=17.6,df =2 & T2, p= .001) was found for this code. Examination of the
means for both effects does not indicate any clear trend. The overall

trend effect forﬁs the inverted V which, it appears from the TXE interaction,
is a function of the femsales, Speéifically, the boys increesse from the

first to second time period and remain constant whereas the girls show a
larger initial increase but then decline.

Positive Adult Verbal Interaction. The only significant effect for this

observational code occurs for Tfends (F=38.2,4f=2%7T2, p= .001).
Again the inverted V best descfibes the curve.

Presented in Table 6 are the correlations between test points for all
of the social behaviors. It will be noted, that, in contrast with the ares
location data, there is a high degree of consistency for the socisl behavior

categories. When the correlation data are considered along with the ANOVA



Table 5
Means and Standard Deviations of Proportions for

Child--Adult Interactions by Sex and Previous Day Care Experience

Verbal Interactions Positive Adult Child Requests
with Adults Verbal Interactions Information
M eD M sD M SD
MCC - oLbo .16 AT .15 .07 .05
FCC A7 ;1h L8 17 .05 .02
MNCC .52 17 .53 .18 ' .07 .03

FNCC ko .15 .50 .16 ek .0bL
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Figure 2. Mean Proportion of Verbal Interactions of
Children with Adults for CC and NCC Children at each of

Three Time Points.
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data..it appears that the cniliren with orior day carce iritisily emit mere
Social resvonscs (by our dcfinition) and that they maintain their reletively
Jdigher output over time.

Onec question that might arise from the peer interaction data is with
whom does c¢ach group interact? The mean proportion of re¢sponses for cach
child in each group directed towards members of the child’s group vwas
jetermined. In every case tht direction of the difference was in favor of
iﬁteracting with a member of one's own group. In intervretine these results
it should be kept in mind that possibly the NCC children did not want to
intcract with the other group.

All of the observation codes included in this‘report vere inturcor-
related using cach of the time points. Although the purpose of devecloring
“his matrix was to 2xamine the data for possible unsuspected relationships,
‘t was thought that the rclationships boetween area locations and social
behaviors vould suggest where the positive social ihteractions occurrecd.
Tor c¢xample, the patterns of correlations between Verbal Peer interactions
and erea locations show positive relations for the Active Area and negative
corrclations for both the Expressive and Task areas (the magnitude of the
r's fluctuates over the time periods with several of them within =zach &rca
rcaching significance). These correlation patterns are to be expcctcd in
the sense that the children are more likely to be mutuallv involved in
activities in the Active are¢a whereas in the other areas the activitier
are more solitary (Painting, jig-saw puzzlas). A similar pattern of corre-

lations occurs for all peer interacticun behaviors. A different pnttern
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emerges in terms of interactions with adults and area locations. Again the
results are not surprising; the correlations between adult verbal interactions
and Task area are consistently positive whereas the correlations with the
Active area are consistently negative. The correlations with the Egpressive
area are inconsistent and in no instance is there a significant correiation.
These data suggest that children's interactions with adults, when they ~~cur,
are more likely to happen in the Task area.

An interesting pattern emerges from the peer-interaction and adult inter~
action data which may have significance for describing programs. Specifically,
children who spend more of their time ip the Active area are more likely to
interact with peers than adults. . Conversely, childfen who are located more
frequently in the Task area‘aré more likely to interact with adults. Assuming
that interactions with adults is a positive event (it's not aiways), then
children who use the Task area more. frequently are receiving greater benefits
from adult interactions. (A more detailed analyses of adult behaviors will
be necessary to deteormine 1f interactions with adults are, iq fact; positive.)
An examination of the intercorrelations between Verbal Peer Interacticns and
Adult Verbal Interactions provides only meager support for the foregoing
conclusion. Specifically, the conclusion requires negative correlations. In
only one instance was there a significant negative correlation.

In consideyving the large number of obse;vational codes, we uext became
interested in the relationships between these codes and measires of the children's

ability. Many indices were administered tc the children, most of which generated
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relatively little variance (conservation tasks, Ravens Progressive Matrices,
a classification.taskﬁ. Two measures yielded sufficient variance to warrant
inclusion in the correlation matrix: the Stanford-Binet (B) and the Illinois
Test of Psychelinguistic Ability (ITPA). Because we are working with only

40 subjects, it was necessary to select a single ITPA measure so that our

10 x 10 matrix would include four subjects for each variable.‘ An examina~-
tion of the intercorrelations among the ITPA variables indicated that the
Grammatical Closure (GC) subtest had the highest correlation with the total
score and the largest variance. This subtest was therefore selected for
inclusiorni in the analyses. In addition CA was included.

The correlations are presented in Table 7. The results are clearly
disappointing; only two correlations are statistically significant and the
largest accounts for only 10 percent of the variance, These negative
correlations involve the Task and Active areas and indicate that the older
children use these areas less often. None of the correlations including
the SB even approached significance but the GC approached significance
for the Expressive and Task areas -~ and in the expected direction. However,
the GC score is highly and négatively (£==-.70) related to age (age zorrected
scores were us2d in these analyses so the negative correlation means that the
older children in this sample are performing less well, relative to their
age peers in the norm group, than the younger children) suggesting a con-
taminated correlation. A partial correlation between Task area and GC, with
CA partialed cut, substantially reduces the correlation (partial r = .10).

A similar anzlysis for the Expressive area did not meaningfully aglter the
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correlation because use of the Expressive area is not related to CA. (Inciden-
tally, the low rs with SB, relative to GC is a function of a puch lower
correlation between the SB and CA -- r = -,.29 -~ which means that the older
‘children in this sample did not fall behind the norm group_fo the same degree
as occurred for the GC). Examina;ion of the remaining cor;elations in Table 7
indicate no other significant relationships.

As part of the overall anlayses plan, it was thought that a facter analyses
might provide a clearer picture of the structure of the vériables under
consideration. The data ip Table 7 suggest, however, that twc factors will
readily account for everything: a social inferaction factor and a cognitive
factor. As shown in Table 8, this is precisely what we have; twékfactors
with CA loading heavily and negatively on the cognitive factor. The two
factcfa, inclidentally, account for approximately 72 percent of the variance.
Thus, there is a Social Interaction factor with the active area loading on
it and a cognitive factor with only negligible loadings from the social in-
teraction variables.

The final formally planned phase of statistical analyses is concerned
with the general problem of how bést to analyze change scores. An excellent
discussion of the problems of assessing change scores was presented by‘Bereiter
(1963) in a book edited by Harris (1963). The specific issues involved are
beyond the scope of this report, the major issues involve the reliability of
change_scores and the correlated problem of regression effects. There 13, how-
ever, another problem involving the effects of using subjects as replications;
thaﬁ is, pooling scores over subjects. An excellent example of the problem

exists in the earlier portions of this report in which repeated measures ANOVAs

were used. For those analyses we pooled cbservation scores over children and
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Table 7

Intercorrelations of Observational Codes and the

Stanford Binet, Grammatical Closure and Chronological Age

SB GC CcA

Expressive .00 «29 ~-.09
Active - .16 12 -.3"
Task .10 .30 -.33"
Child Asked Question 23 .09 -.08
Child Asks Question .11 -.12 .19
Verbal Peer Interactions . 29 -.05 .06
Verbal Adult Interactions .23 -.05 ' .03

*
g > .05
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Table 8

Factor Structure of the 10 x 10

Correlation Matrix (Varimax Solution)

Expressive

Active

Task

CA

SB

GC

Child A;ked Question
Child Asks Question
Verbal Peer Interaction

Verbal Adult Interaction

Factor Loadings

I1

-001
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then analyzed the differences between the means. (It should be noted that

this procedure does not take account of initial status and therefore coincides
with one of the problems raised by Bereiter). This procedure masks posﬁible
individual variation in patterns of performance over time. It is quite
possible that significant changes in means can occur (as they did in this
study), but individuals may be shifting drastically within that distribution.
That this may have occurred in our analyses is suggested by the correlétions
between time points (see pp. 24).

Besides statistical considerations there are theory oriented reasons for
examining the data in terms of the single individual. This study developed
out of an interest in the match-mismatch hypothesis -~ the degree to which a
child's behavior in a relatively free and open educational environment seeks
out activities that are coasistent with his competencies. Children reach
competency levels at different time points and there is good reason to believe
that behavioral variation within a child is quite sensitive to these develop-
mental changes. Here the problem of suming over children completely masks
the effects of these developmental variations. And, it must be noted, the

~widely used practice in psychological and eduéational research of using extreme
groups capitalizes on chance (the inclusiom of correlated variables) and
regression effects.

A procedure for analyzing successive multiple observations in the single
case which also handles the problem of sequential dependency has been described
by Holtzman (1963)., Specifically, Holtzman's procedure permits an assessment
of the degree to which performance at any point in a series of successive time

points 1s dependent or independent of performance at some earlier time point.




If the set of observations are highly dependent, then it is unlikely that the
treatment had any effect —- the initial status of the subject accounts for all
subsequent behaviors. If the set of observations are initially dependent
butlbecome less so over time, one might conclude that the treatment(s) had
effects overcoming initial status. Finally, assume for the moment, that

the treatment isleffective'but interacts with some characteristic (hopefully
idencifiable) of the child. A comparison of the sets of relationships would
provide evidence that the variable is developmental -~ an important finding.

The procedure described by Holtzman involves serial correlation coefficients
(product moment correlations) requiring a sizeable number of equally spaced
measurements or observations. Specifiéally; the procedure involves the com-
putation of a series of correlations that involve.increasing "lag". For example,
a laglcorrelation (51) involves pailring adjacent measures on the time dimension
(1-2, 2-3, 3-4, ...t =n); lag2 involves pairing measures two time-units
apart. It is possible to continue the pairiag of observations until the number
of time units approaches the maximum. Since the number of pairs decreases with
each successive lag, the meaningfulness or stability of the resulting rs decrease
so there is in actual practice an upper limit to the number of correlationms
that can be generated from a set of measures. Obviously the more measures
available the more lags it is possible to run, In the present study, it was
possible to generate 40 data points comprised of six-minute samplings qf
observations. /

The use of the serial correlations procedure in this study is admittedly
tenuous because of the limited number of observations and the use of six-minute

observation intervals which obviously raises questions about their reliability.
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In addition, as the previous data analyses proceeded, it became clear that
many of the measures of intecest simple did not generate sufficient variance
to be useful. For example, we had particular interest in running the serial
correlations on the Task area data but found too many zero entries to pro-
duce meaningful data. Indeed we had toc be satisfied in using the technique
only with the Active area because it produced the largest frequencies., Exam-
ination of the observation data also dictated the use of the three social
interaction variables (Child AsksQuestions, Verbal Peer Interactions, and
Verbal Adult Interactions).

The problem of determining the number of children to employ in the analyses
was also difficult to resolve. It had been planned not to use all 40 children
because of the enormity of the analyses problem. Instead, subjects were to
be selected on the basis of specific characteristics of interest; high or
low SB, ITPA, CA, and sex. But, as earlier analyses showed, these variables
were not particularly related to the observed behaviors. Given these prob-
lems, it nevertheless seemed useful to proceed with the serial correlations
because this technique has not been used with educational data and they might
provide, at the very least, some additional information about the technique
if not the nature of the data. A total of 12 children were selected 6n the
basis of the four variables and analyses were completed for the observation
codes as described earlier. A total of 1920 correlations were computed. The
data are summarized in a series of 48 correlograms which are plots of the
magnitude of each serial r as a function of the amount of lag. The data are
organized by subject; subject characteristics are described followed by an

interpretation of each correlogram.
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Subject #1. This is a male child with one of the highest Binet IQ scores
(118) among the male subjects. He is also one of the older children in the
sample and had the highest participation in the Active Area and had a high
level of Peer Verbal Interactions. His question asking behavior was very
low and his verbal interac;iohs with adults, in general,'was moderate.

The correlogram for participation in the Active Area indicates relatively
little serial dependence during the first 15 lags. There is relatively little
in the way of discernible trend; significant negative rs occur at lags 16 and
17 and significant positive rs at lag? 24 and 25. These correlations suggest
that the child's previous behaviors are generally not related to his subsequent
participation in the Active Area,

A slightly different picture emerges for Question Asking (to adults) behavior
where the initial lag is positive and significant gg = ,05) and then a fairly
consistent change until the rs become negative and significant at lags 11 and 13.
Thereafter, the rs fluctuate around zéro. Here the picture suggests that this
aspect of the child's behavior changed as a function of some aspect of the program.
An examination of the data indicates that the child's initially low frequency
of question asking increased for a period of time and then regressed to its original
level. An interesting, but unanswerable question from our data, is what happened
to increase this behavior and what occurred to change its occurrence, or why Qas
it no longer effective?

The correlograms’for Verbal Peer Interactions and Verbal Adult Interactions
are essentially similar and indicate that the amount of serial relationship
dec~eases rapidly and effectively disappears after as few as four lags. These
data clearly ind?cate that this child's frequency of interactions fluctuated

greatly from day-to-day.
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Subject #2. This male child scored second highest on the SB (113) and
was among the‘younger children. His participation in the Active Area was
among the highest and his peer and adult interactions were slightly higher
than average. Question asking behavior was low.

The correlogram for Active Area participation shows a downward trend

a

from a significant r at lag 1 (p = .0l) to a zero r at lag six and then
reaching a significant r for lags 10 and 11. At lags 21 and 22 the rs are again
positive and substantial. These data indicate that there are three points
in time during which current behavior is dependent upon earlier behavier but
not in the same direction. Inspection of the data suggests that high initial
Active Area participation decreases (at approximately the time when the rs
become negative) and then increase later in the year. In this case, initial
status becomes an important inverse predictor and then a positive predictor.
The cyclical nature of these relationships is curious and without¢ any apparent
explanation.

The Question Asking behavior of Subject #2 shows a high degree of serial

relationship which extends several lags. Beginning with the fifteenth lag and

through the seventeenth, the rs reach significance but are negative. For
Subject #2 then there is a considerable degree of serial dependence but its
direction changes over time. As one might expect, a similar picture exists

for Verbal Adult interactions. The same pattern also emerges for Verbal Peer
interactions, One might conjecture that for Subject #2, with respect to verbal
interactions in general, that some event or set of events occurred during the
middle of the year which inhibited his verbal interactions but that later in

the year his behavior corresponded more closely to his initial behavior. Again,
unfortunately, the data does not provide any clues as to the nature of these

events.
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Subject #3. This male child attained an IQ of 103 and is younger than the
average child in the sample. He spent relatively less time in the Active Area
than his peers, had a low incidence of Question Asking behavior, and a high
level of Verbal Peer and Verbal Adult Interactioms.

This child's correlogram shows a very rapid drop in serial relationship for
the Active Area and the the rs fluctuate around zero. Thus this child's behavior
can be best charaéterized as showing a high degree of fluctuation. Since this
pattern is somewhat unique, we examined his data for frequency of participation
in the Task and Expressive Areaé. It seems that this child distributed his time
more equitably across the three areas than any of the other children. What
caused this fluctuating behavior is unknown.

Examination of the correlogram for Quéstion Asking behavior shows a high
degree of serial dependency which continues over approximately 25 lags. This is
a unique pattern which strongly suggests that the child’'s behavior was not in-
fluenced iu one way or another by events occurring over time. Thus this child's
initial tendencies, low as they may have been, were not effected by the program;
stated differently, initial predisposition overcame all other influences. This
finding i1s particularly noteworthy when examined in conjunction with the correl-
ogram for Verbal Adult Interactions. Here, the serial relationship rapidly declines
reaching zero by lag 4. It appears that for Subject #3 his general level of Verhbal
Interactions was influenced by time, but not his questioning behavior.

Finally, the correlogram for Verbal Peer'Interactions indicates a high degree
of fluctuation with no serial relationship occurring. The total picture for this
child is one of relative independence in the sense that his behavior, with one
exception, is characterized by'considerable fluctuation. The exception, of course,

was his proclivity for asking questions of adults.
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The correlograms for the remaining children tend to be somewhat
’ similar so that descriptions of each set of data would be quite repetitious.
Thus the material which follows includes a description of the child and

his or her correlograms. General comments about the data will be made

in the discussion section.
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Subject #4. This is a Young male child with average intellectual
ability (IQ = 109). His participation in the Active ares was low,
he had a low incidence of Adult Question Asking, interacted verbally

with both peers and adults,
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Subject #5. This is a boy of slightly below average abilicy (IQ =96)
who is among the older children. He is moderately high in his use of the
Active Area, high with respect to both Adult and Peer Verbal Interactions,

and asked questions of adults somewhat more frequently than his peers.
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Subject #6. This male child has an IQ score of 94 and is among
those children who used the Active Area very frequently. He is older
than the average child who interacted Qerbally with his peers and with
adults relatively infrequently. His question asking behavior was

relatively limited.
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Subject #7. This is a bright (IQ = 121) older female child who used
the Active Area rather frequently. Her frequency of question asking be-
havior was relatively low as were the number of verbal interactions with

adults. She interacted at a rather high frequency with her peers.
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Subject #8. Thi. child scored very high on the SB (IQ = 134) and she is
2l1so among the older children in the sample. Her participation in the Active
Area was high as was the frequency of Verbal Interactions with Peers and

Adults. She did not ask questions of adults very often.
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Subject #9. This female child has the highest Binet IQ (147) in
the entire sample. Her CA is average for the group. Participation in
the Active Area was relatively low; she interacted with adults fre-
quently and asked relatively more questions of them than her peers;

her verbal interactions with peers was also relatively high.
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Subject #10. This female child is also bright (IQ = 125) Lut was

selected because of her extremely high frequency of participation in the
Active Area (approximately 50% of her time). She interacted verbally with
adults at a high level but asked relatively few questions. Her inter-

actions with peers were at a high level.
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Subject #11. This female child scored rather low on the Biret (IQ = 84).
She participated in the Active area at an average rate and interacted verbally
with peers and adults at a high frequency. She asked a very small amount

of questions to adults. She is among the younger children.
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Subject #12. Thi. female child has average ivtellectual ability

(IQ = 107), is older than the average child, ar.d participated in the

Active Area at alrout an average rate. She interacted at a relatively
|

high level with adults, Lelow average wi:h peers, and asked ad&lts

a relatively high number of questions,
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Discussion

The data examined in this report describes the behavior characteristics
of a group of 40 lower-class children in a day care program. A portion of
the report describes differences in behavior in terms of sex and whether the
children had prior (from infancy) day care experience. The data can also be
viewed as describing the actual day care progrzm, that is, the use children
make of a planned educationa1 environment when theylare relatively free to
.do So.

Perhaps the most interesting question from a social, but not necessarily
educational point of view, is the comparisons of the children with prior day
care with those withodt prior day care. A previous report (Lally, Lay and
Meyer, 1971) fo:ussedAon measures of intellectual ability which, in gemneral,
indicated little or no diffefences. The data generated from the present study
focuses more on social behaviors. Here the picture is quite different; in
general, the CC children displaye< more positive social interactiuns than the
contrast group. (Of course the same reservat;ons concerning the adequacy of
the sample that were raised in the study comparing the groups on measuresﬁof

. intellectual ab¥lity hold for these dataf) At the very least, however, it can

_be concluded that within our meaning of positive social intgractions, the

effects of early day care were not adverse. It could bz argued that the tendency
of the CC group to interact with their-own group, to the exclusion of the con-
trast group,.is a negative effect. This finding must be examinéd with considerable
care before any firm decisions are méde. Several issues seem apparent:

(1) propinquity is a generally powerful determinant of children's friendships

and group alliances (see Thompson, 1962) regardless of whether they occur fot-

mally (day care program) or informally (street, neighborhood);

El
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(2) propinquity as a determinant of alliances is not unique to any category
of children; (3) friendships and group alliarces change as the scope of the
child's sccial world enlarges (Meyer, 1953) (the'data reported in the ﬁresent
report were summed over the entire year thus masking any possible changes
with time). Further anlayses of our data are warranted to determine if inter-
action patterns changed dufing the second year of the pregram.

A final comment with respect to the social interaction variables.
Conceivably the higher incidence of positive social interactions among the
CC children 1s the result of a higher output of social behaviors in general,
both.positive and negative. An examination of the negative interaction data
shows a very sharp drop in frequency over time and tkus fails to support the
high aétivify explanation.

Comparisons of the groups with respect to area locations are somewhat
rnore difficult ter interpret. The major problem is in determining the psycho-
logical significance of differential use of are;s. In a purely theoretical
sense, it could be argued that the hierarchy. Active-Expressive-Task represents
a developmental gradient. of maturity; that is, clder, brighter, or more cog-
nitively competent children show a greater preférence for the task area. This
interpretation ignores the fact that the two groups of children are roughly
equivalent intellectually and, furéher, disregards the importance of play,
especially imaginative play, for the cognitive development of childrer.

An alternative interpretation, -equally tentatiﬁe, integrates the locafion
data with the social interaction data. Recall that the CC children verbalized

with each other at a high rate and they also seemed to find greater satisfaction
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‘ in their own social interactions than from involvement with materials. These
children, to a greater eixtent than the contrast group; seemed able to develop
activities from within their own social milieu wherever or whenever therc was
sufficient space or opportunity. Since the ground rules for use ¢f the Active
area were more gonducive to these needs, this area was employsd more by the

CC chiidren.

The data also permit some tentative cenclusions about the effects of the
program with all of the children. Perhaps the most dramatic finding was the
increase in frequency of positive social bepaviors. A somewhat popular and
stereotyped view of lower—-class children is that they require a considefable
degree of structure in order to function in a socially "acceptabie' fashion.
Whareas the middle-class child has been trained to behave. acceptably and,
furthermore, has the ability to provide a structure, the lower-class child
13 often viewed in completely opposite terms. The observation data simply
coex not suppor: these assumptiowus about lower-class childFen. Clearly, through
the cocusistent use of positive reinforcement the incidence of positive social
behiaviors increased with a concomitant decrease in nigative social behéviors.
It would be incorrect to assuﬁe that these changes occur quickly, say within
the first two or three weeks. The fact is that the children require time and
the initial months are rather hectic. Unfortunately, it is quite easy to be-
come discouraged and revert to more direct methods of secial control. Our
data suggest that if teachers will maintain their positive Eehaviors the

children will respond.
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A question of major importance‘from this study is the psychological
meaning of the differential use of areas. This préblem has already been
explored in this section leading to the general conclusion that mény variables
operate to determine area choices. An effort was made to examine the charac-~
teristice of children as they may relate to area use., What is clezr from
the data is that more research is needed to determine the significance for
cognitive and social development of the play behavior that typically occurs
in the Active arza. Although a considerable amount of speéulation about the
meaning and importance of play has appeared in the literature, there has
been littleAadvancement in measuring the presumed variables; Unfortunately
the scope of this project will not permit work on this important topic. That
the children.in this study used fhe Active area much more frequentl& than
either the Expressive or Task areas canmnot justifiably be viewed as a negative
attribute of the program.

We shall turn now to the serial correlation analyses. As suggested earlier
in this report, the use of this procedure was exploratory in the sense that it
has not been widely used in psychology and education.' Thus, psychological
interpreatioﬂs of the data are very much limited to the author's skills and
imagination. It must be reiterated at this point, howevef, that any inferences
can only be considered as highly tentative because of the nature of the data.
Specifically, we are faced with the problem of not knowing the degres to which
any one time period is an—accurate reflection of the child's behavioral tendencias.,
Iﬁ other words, since observations of each child in the sample were made at
more or less randomly assigned time periods, it is possible that the serial

correlations are confounded by these time periods. This situation
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seems preferable to the alternative situation in which observations were
always made at the same time. The latter situation could well have pro-
duced spuriously high correlations and would have been less representative
of the child's general behavioral characteristics.

Clearly, the choice of children with diverse psychological character-
istics did not influence in any apparent systematic way the resulting correl-
ograms; Actually, this is not surprising since there were¢ no a priori
reasons for expecting the selection variables to effeqt the serial corre-
lations -- except that IQ seems to correlate with so many variables. Thus
the conclusion is warranted on the basis of these data thaf thé degree to
which behavior remains related to entering level is unrelated to~thelchild's
sex or intellectual ability as well as his entering level of behavior. It
is not poésible, of course, to determine 1f these effects are attributable
td the program or whether we simply did not identify the appropriate pre-
dictor variables. -

There was a general trend among the children for their question asking
bezhavior of adults to maintain for a longer time period a higher serial
relationship. Stated in somewhat different terms, questioning responses
are apparently more powerfully related to predisposition status than any of
the .other observational codes examired. One might specualte that fhis Te-
flects menaingful differences in how the childr;n learned to perceive adults;
either as a group to be svoided or as a group safe to approach with questions.
Clearly the average child in our sample vefbally.interacted at a high level

with our teachers and aides but their -question asking behavior was at a low
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level. Indeed, as noted earlier, we were not able to significantly modify
this behavior. The correlograms generally suggest that, for both high and
léw fréquencies of question asking bghavidr, initial status maintained its
influence for a long period of time -~ which is anothér way of saying that
the program Qas, in a sense, successful in maintaining this behawior for
those already predisposed to asking questions hut unsuccessful in changing
those who were initially lcw; This conclusicn perhaps requires some modi-
fication because the serial rs do eventually show a downward trend. These
findings suggest that the pervasiveness of entering level weakens later on
in the program. An examination of the frequency data for each lag suggests
no clearly defined trends; some children change positively and some nega-
Vtively znd, unfortunately, these changeé-are unrelated to entering status.
In summary, this variable proved to be the most interesting of the four and
is apparently the least suscgptible to program effects.

The use of the Active area produced a variety of serial correlation patterns.
For some children, entering level did not reiate to subsequent behaviors even
after one lag. At a highly specuiative level, one might suggest that these
children tended to sample more widely from the total envirpnment available
(Task or Expressive Areas) rather than limiting their interests to the single
area., Clearly, from our viewpoint, this sort of searching behavior is prefer-
able. The typical pattern suggests a high degree of serial relationship among
the early lags and then an almost linear descent to through zero to, in some
cases, a negative relationship. This result is quite consistent, in hindsight

ét least, with the expectation that the Active Area would be very attractive
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to the children. Recall that in the Active Area they could be loud, very.
active, and generally unrestrained. Given the freedom to use the Area,
they did so but it appears that something like a satiation effect occurred
- for many of the children. Instead of continuing heavf participation in
.the avea, they later spent more time exploring other activities, albeit not
to the degree anticipated. Nevertheless, these individual analyses suggest
more ciearly than the group analyses that the Active area was not that
compelling to the children. ‘Unfortunately, from our initial conceptualiza-
tion, there was no tendency for the trends of the serial Is to correlate
with entering intellectual ability.

The results with respecé to verbal interactions with both adults aad
peers are, quite frankly, an enigma. These behaviors occurred at a high
frequency and appeared, as expected, to maintain positive serial rs for
a number of lags. It was therefore surprising to find in many cases a
decglerating trend achieving negative relationships in some instauces.
Despite our misgivings about the latter findings, about which more wili
be said later, the general trend of the data suggest that the two behaviors
are substantially related to entering characteristics.

With respect to the emerging negative serial correlations found for
verbal interactions and the Active area, an aiternative explanation emerges
from the fact that the negative rs appear within the same general time period.
Specifically, the trends may be confounded by seasonal variations whereby
the chilarenfs locations shift becausé of the weather. Our initizl observa-
tions occurred in October and November when it was still possible to be

outdoors. In this case, individual frequency of locations may . have shifted
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during the winter months from outdoors to the A:crive area, thus changing the
serial rs from positive to negative. Siw’ rly, the shift from outdoocrs may
have altered the apportunities for verb. ' interactions with more occurring
indoors because of physical proximity. .At least some support for this
explanation can be gained from the data in figure 6 (p.3) whe&e the group
trends show an increase from time. period 1 to time period 2 and then a
decrease to time period 3,

In summary, the observational data, both in terms of the group amalyses,
and individuél analyses, clearly show the inadvisability of characterizing
programs by means of inclusive labelz. Our data suggest that, at least
in a relatively open environment, program characteristics are defined bx'
the children. Conceptually, we would argue thét this is the case even in
highly structuredlprograms. Furthermore, the serial correlation analyses
show the advisability of paying attention to the probléms of assessing
éhange set forth bv Bereiter (1963), Specifically, omur data show that there
is a distinct possibility of attributing change to program characteristics
when in fact they are a function of the entering characteristics of the
children. Perhaps more significantly, the cofrelogram profiles indicate
a decided need for identifying better child predictor variables not for the
sake of enhancing prediction but for the purpose of bettér understanding"the

nature of the interaction ©f child characteristics and program variables.
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