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ABSTRACT

An intensive longitudinal investigation was conducted
on the social behavior of two three-year old boys in a nursery school
setting over a four-month period to analyze observable stimuli in
each subject's immediate social environment for the main determinants
of his social interactive behavior. It was hypothesized that the
daily rate of social interaction for each child would be highly
variable, and that the fluctuations in a child's daily rate would be
accounted for by the density with which key agents provided the
social stimuli. A behavioral observation coding system which provided
a sequential description of each subject's interactions in continuous
form was used by two trained observers. With constant monitoring,
observer reliability was maintained at 86 mean percent agreement,
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COVARIATIO!l OF SOCIAL STIMULI AND IMNTEPACTION RATES

IN THE NATURAL PRESCHOOL ENVIROMIENT

[lyman }!ops'1

Universlity of Oregon

An important function of scientific research is the investigation
of the stimulus conditions under which phenomena occur (Sidman, 1959).
Stinuli that control or effect change in behavior have been sho'm to
operate In at least two ways. 'As antecedent cvents, discriminative .
stimull evoke or set the occasion for the occurence of a snecific class
of response (Perrance, 1966). Consequent events, following the emission
of a response, can maintain or increase the probability of the recurrence
of the behaviors that immediately precede them (Morse, 1965). ‘llore speci-
fically, it may increase the probability that the response will recur
under the same, or similar, stimulus conditions that prevailed during
the prescatation of the consequent event (Sidman, 1960). * comprehensive
titeory of stimulus control, therefore, would make explicit both the ante-
cedent and consequent events that interact to control the rate of occur-

rence of any class of response. The present study was designed to inves-

'tlgntc the concept of stimulus control in the natural environment of a

nursery gachool. The antecedeént and conscquent events nrovided by the
social environment of two male preschoolers were analyzed to determine
tueir relationship with zach child's Jaily rate of social interaction.

The rate of response ns a denendent variable has been sho'm to he

oxtremelv sensitive to manipulations of the independent variables across
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a wide variety of behaviore (Skinner, 1966). It is a simnle measure,
provides an average of the frequency of tha resnonse for anv unit of tiaa,
aad can easilv be transfornud into orobability terms. The traditional
p:rsonality literature would assume that the ratc of occurrence of a given
behavior i3 conatant across time and, to a lesser extent, stable across
settings. The literature is renlete with investigations of the concept

of stability in behavior (Hartup, 1970; iaccoby & ‘fasters, 1370). However,
the results are cquivocal and anpear to be a function of a varicty of fec-
tors independent of the behavior itself. For example, what little avidence
there 13 for “stability in behavior" may be in large part a function of
1e measurement procedures,

Sidman (19€)) points out that even when conditions are precisely
coatrolled, each laboratory operates with its own definition of stability.
A major methodological factor which masks variability ia behavior 1is tho
group design. Data that are averaged ovar individual subjects "smooth
out" individual variability and, thus, produce the 11llusion of greater
-stability (Sidman, 1960). l'accoby and Masters (1979) concldde, follovwing
a revieu of the literature on dependency and attachuent, that "trait con-
sistencv” was found only when rating scales were used: much :reater varti-
ability vas noted in studies using behavior observation recordings. Rat-~
Ines may reflect the judges’ abstract theory abnut socinl behavior and not
the behavior fteself. Vagan (1969), gunmarizinp the vesults of three in-
vestipations of stability in the behavior of preschool children, concluded
that little continuity was noted in the observable behaviors of tha subiccts.

“his vas partly due to changes in the tovogranhy of tha resnonses that

subjects emitted at different tima intervals.
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Nevertheless, he concludad that “the underlying dimensions (». 990)" ren~
rosented by a variety of different resnonse typograrhies remained stablo
over time.

It appcars likely that attempting to find stability in behavior with-~
out considaring the effects of stimulus variables does not serve a useful
purpose. Data dzmonstrating the significant effects of setting conditions
or situational variables in reducing the proportion of unknown variability
in Lehavior arc steadlly increasing (Hlartup, 1970: Mischol, 1973). In the
classic studies of the lidwest Psychological Ficld Station at the Univar:
sity of Kansas, it was noted that in many inatances children's behavior
could tc hotter predicted from knowledge about the stimulus contrel of the
“bchavior setting” than from information about the behavior tenduncies of
the specific children (Barker, 1963). It would be relatively casy to nre-
dict how a given child would behawe at a ballpame or circus without Laow-
ing anythinz about his history or pcrsonality makeup. Charlesworth and
Hartup (1967) found reinforcement rates to vary across settings and activ-
ities. Patterson and Bechtel (in press) discovered that a child's rate
of deviant behavior was differcent during individual seat worl: than during
grous work in the same classroom and with thc same pecrs and teachers.

In a study of retarded childrca, Polland (1959) noted that specific behavior-
consizquence transactions were satting specific, Consequences that occurrad
during an unstructured game were found to be lees likely to occur duriag

2 structured game. He also found that stability of consequences for bo-
havior was highly individualized.

Setting conditions may vary across n molar-molecular dimension; thev

may ranle from the lar;ie, complex, phiysical, and social confipuration of
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Bariker and Wright's (1955) drug store and Sunday school to the more minute

social stimuii that are comprised of the phvsical proximity and behaviors

B I I P R e Tt

i of those social agents in the individual's {mmediate environment. Toe

latter have also been gilown to be associated vith the occurrence of apeci--

[ et et Sk Tt

fic behaviors (Gewirtz & CGewirtz, 1955: Patterson & Cobb, 1971a, 1971L;
Raush, 1965). Large physical settings remain relatively constant, but it
1s most probable that the social stimuli at the molecular level constantly

chanpe from moment to moment in time.

It should follow, then, that the fluctuations in hehavior may very
w7ell be due to the constantly cihanging stimulus conditions which control
their occurrence. Consequently, it seems likely that the variability in
the rates of benaviors may be largely accounted for, not by making refer-

ence to events outside the prevailing environment or within the subject,

but bv analyzing the momentarv shifts in the socilal environment and the
individual's responsiveness to that environment.

Thug far it has been argued that behavior is variable and under the
control of social stimuli in the immedinte enviromment. RPesnonsiveness to
soclal stinuli, thercfore, is assumed to be a state variable rather than
one attributable to develonmental grouth factors, personality traits, or
self--avareness. Gewirtz (1969) has rccently demonstrated that resnonsive.-
ness to social stimuli is a function of tlie child's preceding interaction
with the social agentn, The power of verbal praise was inverscly related
to the extent to which the child had previcusly been exposed to the same
word noncontingently and directly related to the degree of deprivation
during the preceding expurimental cession. The effects of punishment have

also been shovn to be related to individual resporsiveness. Social dig -
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approval following dependent responses significantly reduced the freocuency

of dcpendent responses in the presence of the punishing agent (Nelson, cited
in Maccoby & Masters, 1970). Redd and Birnbrauer (19€9) have shovm that
when an adult who had previously reinforced a child for play behavior entered
the room, the probability of play behavior increased. The same result was
not found when noncontingent reinforging adults entered. Play behavior

was shown not to be under the control of adults' presence, but the prescnce
of a key adult.

Conseauently, it secms rcasonable to expect that there exist key social
egents who control rates of social interaction. An "agent" is a complex
social stimulus. In an interaction he can serve as a stimulus in two dif=-
ferent ways., His presence can serve as an antecedent stimulus event which
"facilitates" the occurrence of a social interaction. In the study by
Patterson and Cobb (1971a) the presence of certain agents incrcased the
probability of a "hit" occurring in the next six seconds. An agent can
also serve as an "accelerating consequence.” Given that.the subject has
made 8 rcsponse, the same agent's continued presence as a conseaucence would
act to increase the probability that the subject would continue making
the response.

Unfortunately, very little has been done by way of analyzing the im-
pact of complex social stimuli as they occur in the natural environment.
Moyt precigse studies of stimulus controsl have taken place under laboratory
conditions which have generally emphasized automated recordings of behavior
(Terrance, 1966). To analyze the problems of stimulus control in situ
requires the collection of continuous sequential records of soclal inter-

action in the individual's own environment over somc period of time. The
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data can then be subjected to a sequential dependincy analysis to determine
the degree of association between specific stimulus events and tue occurrence
of specific responses. Wiaile theru has been a number of investigators who
wave recently developed technolopies for the recording of complex Lehavioral
cunins occurring in the natural envirvonment (Bijou, Peterson, & Ault, 1968:
Caldwell, 1969: Crosson, Bloch, & Mullenix, 196R: Patterson, Rav, Shau, &
Cobb, 1969), few have attempted the complex statistical analyses renuired

to show [unctional dependencivs between precise stimulus components and the

venavior they control (Gewirtz & Gewirtz, 1965; Patterson & Cobb, 1970, 1971:

_ Raush, 1965; Rolland, 1969).

Tue prasent study is a partial attempt to view, in microscopic detail,
the social world of young children and to delineate the natural determinanta
of chianges in their éatee of social interaction. The densities of social
stimull provided daily by the presence of different groupings of significant
agents constituted the independent variables.

To determine the "significance" of social agents, the conditional
probability of social interaction occurring in the presence of each agent
was compared to the base rate probauvility for all other agents. A social
apent j was ldentified as a key agent when it was shown that the probability
of soclal interaction in his presence was significantly greater or lower
than the base rate for agents other than j. When liigh-Probability (li-P)
apents are most available, each subject should display his highest rates
of socinl interaction. Conversely, when Low-Probability (L-P) apents are
present more frequently, his rates of social interaction should be relatively
lower.

If the densities with which each key agent controls the stimuli which
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facilitate and/or accelerato social interaction could be determined, then |
it should be nossible to predict concurrent rates of social interaction.

Expressed in correlational terms, the magnitude cf such covariations
would {luntify tle amount of variance in rates of social interaction
accounted for by one class of stimuli, the presence of key agents. A high
covrelation wouid imply that a great deal of behavior can be "understood"
by the expedient of identifying the density with which that class of stim-
ull in oresented. doubtless, behavior is controlled ty many stimuli, only
some¢ of vilch are obsurvable., However, the writer assumes that some of the
miin determinants are to be found in the immediately observable social
environment,

An intensive longitudinal investigation was conducted on the social
behavior of two three-ycar-old toys in a nurcery dchoeol aetting. Trntne;
observers recorded the continuous ocquential interaction of the two sub-
Jects in an entirc four-movth period. To determine the degree of assnci-
ation batween specific social agents and the occurrence of gsocial behavior,
conditional probabilitics were computed for each and tested by mcans cf a
chi-square analysis. Three independent varisbles were selected and entered

into a stepwise regression analysis to predict thc daily rate of social

interaction.

METHOD
Subjects
The nursery school was located in the Central Presbyterian Church,
Euyene, Oregon, and met twice weekly from 9 a.m. to 11:30 a.m. Admia-

sion was non-denom!}szional and therefore not limited to children of church
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members. The children ranged in age from 3 years, O months to 4 years,
0 months, vith a mean age of 3 years, 6 months. They were nredominantly
from middle-class liomes with fathers' occupations including salesmarn, line-
mnn, student, and dentist.

Oricntation sessicns for the children vere held during the first
week of school. Palf the class was brought in vne day and the other half
Jatar tn the weuks  Both geouns word obsarved by the axpur fmentor duriay
this time and two gubjuctd of the mamo sux avlectod who appuarced to exhibit
behaviory distinctly different from sach others The purpose of thia forced
cholce procedure was to attempt to demonstrate that this form of analysin
could be used effectively for very different individuals. Two boys were
sclected, the first of whom (S1) was observed to display considerable
nonconpliant behavior to the teachers' commands; the other (S2) played mnstly

by lLimself. They were 3 years, O months, and 3 years, 3 months, respectively.

Schnol Environment

The maximum number of children allowed in the school was 16 and the
populntion varied from 12 = 16 during the course of the study. The total
staff consisted of an exnericnced teacher and a teacher'e aide, both of
whom were female. Restricting their interactions with the children diring
frece play period, wiien recording was takiag place, they provided only mini-
mal structure to influence play preferences.

The i:iterior of the school proper consisted of two large rooms which
containad various activity areas with their play materials. A large ad-

Jacent hall was occasionally used as a gym at which time the most frequent

activity was high rate running bechavior. The second general play area
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was the autdoor playground, utilized on nearly all nonrainy days. A fence
cordoned off the swings, elides, woodchin box, and cliabing dome, while
outside that area the children could freewhecel their vehicles around a
lnw-.\:d area or play various activitier therc. Except for the pym, the

entire school ares is 1llustrated in Figures 1 and 2.

Insert Figure 1 about here

- e e P - ® e % e e

dbservation Recording System

-

The procedurc for the coding and recording of social and nonsocial
baliaviors in the nursery school was a modification of the system developed
by Patterson, Ray, Shaw, and Cobb (1969) which provided a seaquential des-
crintion of social interaction within families. At aoproximately -ix-
sccond intervals, the observers recorded the identifying number and behavior
of the subject and the identity and behavior of those social agents in the
sam¢ activity area. Vhile the observers usually began the recording with
the su! ject's behavior, this was not always the case and each sequence of
belvior was recorded as 1t occurred in time. In addition, they recorded
the code for the activity aree in which the subject was located as well as
the cominps and woinus of others to and from that area.

Behavior codes. A pilot study was conducted to test the efficacy of
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utilizing the "atterson at al. (1969) procedure and to detormine what be-
havioral rcsponse classes vere generally observed in a nursery scunol,

As a result, four behavioral categories ware added to the nrevious list

and two cexisting catogories slightly modificd. The code used in the preaont
, study (see Figure 3) coasisted of 33 behavioral categories, each oneration-
ally defined and mutually exclusive, and the total number sufficicntly in-
clusave to provide a classification system for most of the relcvant beha-

viors occurring in the nursery scnool environment.

Insert Figure 3 about here

Ry

The four new response classes are described as follows:

(a) Imitate (1): Thie code was used when one individual imitated

the behavior of another wichin two intervals following the occurrence of

L ereny S A

the first response.

(b) Instruct (IN): This category was used when the teachers were
instructing the children on the use of or talking about the play materials.

This category could be recorded for children, although this occurred very

infrequently,

(c) ifovement (MO): This code was used to describe the movement of

e T ST AN ST TTT IS

an individual from one setting to another when movement was not inhcrent

AT

in the activity {tuclf., For example, if a child were moving in a car,

then his behavior was coded ag Play (PL) in vehicle (VH) activity area,

Hovever, {f the subject werg woaring clothce from the clothes closet and

| moved ncross the room, then his buhavior wvas double-coded to include novae
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ment as well as play.

(d) Play Together (PT): When tun or more peoonle vere playing to-

gsther in some integrated fashion, such 1s on a single project or painting,

then this category wac used.

The two modified categories are:

(n) Play (PL): This code was now restricted to olaying alone, in a
solitary fashion, or in parallel play, but not in any interactive manner.

(b) Jormative (N0): This code was initially designed to record all
high freauency but unimportont behaviors which hiad been excluded from any
of the other categories. In the present study, the 32 other categories
are sufffciently exhavstive to permit this code to be used primarily when

the subject was staring into apace or doing nothing at all,

Activity Area Codes

All of the activity areas were coded to aliow the observers to re-

cord the physical location of any individual 4in the class. Table 1 pre-

sents all of the areas and their mnemonic codes. They include such areas

as tlie cornmeal box, water table, kitchen, science table, and record player.

- S e e e - e e e e e ® @ e e e e

A number of activity areas were actually portable since movement twas
ink ":nt in the activity, or the materials could be carried into another

act.vity area. For example, driving a vehicle, or wearing adult clothes ’

from the closet, a child might move through one or more other areas.
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When this occurred, both activitics were recorded, One “erea" classifi-
cation was defined by the exclusion of all others: Nowhure (NO) was used
vhen a child wus wandering or in transition, moving from one activity area
tr aunother.

Recording procedura. Each observer was equippad with a clipboard

to which a 39-second interval timing mechanism was attached, c¢mitting
auditory signals via an earphone. At the top of the clipboard was a small
card with miniature photographs of each child in the school and his or her
ansiqned code number., The response classes and their respective codes
voro listed at the top of cach recording shant (ace Figure 3). Tho main
body of the sheet began with a line divided into five segments represent-
ing 30 seconds of data. At each 39-sccond signal, the observers Began
recording on the next line. There were 10 such lines, and, therefore,
five minutes or 50 sequences of behavior per sheet.

Essentially, the task of the observers was to record the identity

and behavior of the targeted subject and those stimulus events occurring
in his immediate environment. The latter included the social and non-
social behaviors of his peers and teachers as well as their coming and

going to and from the activity area in which the subject was located.

rccorded events. An example and explanation follow.

CB 0N1C 08G O02PL/SS CB 05C O01PL OSPL
In the cornmeal Lox activity area (CB), subject 01 arrives (01C) as sub-
ject 08 departs (08G), following which subject 02, the targeted subject,

is recorded playing by himself (PL) and huming to himself (S3); in the

Consequently, eachi six-second interval could i{nclude from six to 12 possible
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same sotting, immediately after, subject 05 arrives (15C) and both he and
subject Ol play alone in a parallel fashion (PL). &s in the example, many
of the sequences did not involve overt interaction between the targeted sub-
ject and his social agents, but all stimulus events in his immediate environ--
ment were recorded.

Prateating showed that it was impossible to record the behavior of more
than two individuals in the same area with the subject; when this occurred,
they were identified onlv as a groun. Howaver, when an individunl's behavior
was a direct consequence of tha subject's behavior or specifically directed
at him, thon that responsa took pracadence over all othoers and was recorded.
If an individual's behavior included mora than a aiagle rosponsae category,
then both responses were coded simultanecusly.

On each day, an obaerver was assigned one of the two subjects whose
vzhavior they began recording immediately umon his arrival. They coded one
subject for 10 minutes, then switched and recorded the behavior of the other
for the next 10 minutes. Following this alternation, both observers recorded
the beliavior of the same child for five minutes and repeated tais procedure
for the second subject. Dual earphones were plugped into the same interval
timing mechanisa to ensure synchronization. Then they returned to the nre-
vious pattern of 110 minutes of recording and alternating subjects until the
end of th: free play period. Apnroximately 30 to 50 minutes of recorded
data were obtained for each child as well as 10 minutes of reliability data
on each day that Loth observers were prescnt.

The same procadures occurred every day unless an observer or subjact 5

vere abuant. When only one obscrver wns avatlable, she recorded the be-
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havior and related stimulus events for a subject for 10 minutes, alterna-

ting between the two for the entire period. When one of the subjects was

absent, only one of the observers remained to record nis behavior.

Observer Training

Both observers were initially trained in the procedures for recording
family interaction on another project (Patterson, Cobb, & Ray, in press).
The training program began with the reading of the manual, observation and
coding of standardized films portraying family interaction, followed by
actual practice sessions in homes with reliable observers who served as
trainers. Both observers nad been shown to be highly rleiable in the home
observations after 15-2C hours of training. Agreements reaching 82, 82,
aund 89X were the computed reliabilities for their last three observation
sessions prior to the beginning of the present study.

Following the home training, both observers were fiven instruction
on the nodifications required for the nursery school data collection pro-
cedure. They practiced recording behaviors from videotapes of the nrevious
year's population in the same nursery school obtained during the pilot
study. Discussions were held with the experimenter to eliminate any ambi-
guitics. During orientation week, they practiced recording data in the
school environment and further discussions were held. Approximately five

hours of further training was added (or the present study.

Inter-observer Reliabilicy

A popular procedurc for establishing observer reliability {s to cal- i

culate the per cent agreement or correlation coefficient botween two or
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more obscrvers in a gre-exnerimental or baseline nhase and then assume
that the level of reoliability remains constant for the entire exveriment.
Peid (1970) has recently demonstrated, however, that a cignificant de-
crcase in observer accuracy occurs following the cessation of continuous
monitering. Therefore, in the present study, 17 minutes of rcliability
data were collected on every day that both observers were present.

The index of observer agreement wa3 obtained by calculating the number
of coded events agreed upon and dividing by the total number of coded evients
that occurred duringy the simultaneous nbservation period. This means that
both observers were required to agree on every avent which occurred dur-
ing each six-second interval such that the per cent agreement was calculated
on the correctness of each code category as wvell as the scquence of coding.
This index is a more stringent requirement than a simple correlation be-
tween the two sets of observations, since the latter 1is not influenced by
disagreements on specific items or the seguence of events, but only by
the total number of specific classes or recordel events (Wiggens, 1972).

The mean per cent agreement of inter-observer reliability was 87% and the

range varied from £12 tn 99%.

Dependent Variable

‘The major denendent variable was the daily rate of social interaction
for each of the subjects. It was computed by dividing the total aumber
nf soclal responses occurring in either group or dyadic interaction by
the total number of responses recorded for the subject during the day. The

latter included social, nonsocial, and solitary interactions. This pro-

portion flpure was multiplicd by A constant of 10 to obtain tha dafly rate
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of social imteraction.

Jolitary behavior was recorded when the child was all alone in a
deslrnated olay arca. Groun interaction tvefers here to subject bihavior
that occurved in the praseacs of two or more fndividuals. VWacn the subject
was in nhiysical proximity to only one othur fndividual, then that sns cate-
1 porized as dyadic interaction. Group or dyadic interactions coculd be social
or nonsocial,

Social responscs refer to those subject bohaviors uhich nparatad on
the sucial environment, including responsc classes such as Talk (TA), "lay
Togetlicr (PT), Imitate (IM), znd any of their combinations. Nonaocial be-
havior refers vo those responses which were nerformed alone. Solitary
or Farallel Play (PL), Movemant (}10}, High Rate (YR), and Attend (A1) are
some examples. The last response was included in the social category only
when it vas determined that it did affect the environment, such as when

it was preceded or followed by a social agent's social response. *any of

the eubjects’ attending responscs were primarily nonsocial in that they

wore obscrving thoe environment but not interacting wvith it.

Independunt Varinblen

A3 noted previously, social interactions occurred in froup and dyadic |
scttingos. lowever, data ariaeing out of the formor wore difficult to analyze
for purnoses of identifying significant socinl agents. In many casce, tiue

observers could not identify the agent the subject was interacting with or

_attending to. Vhen 1.o.o than two agents were present, they were coded

only 28 a group. Frurthermore, it could be argued, and a plance 1t the rav

data provides gome support, that the quality of intcraction is quite dif-
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ferent in the groun as compared to dyadic settings. Because of the possible
confounding effects of the group data, the independeat variables wer: anal-
yzed using the dyadic interactions only.

It was assumed that the subset of data occurring in dyadic interaction
was an adequate representation of both group and individual interaction.
To test this hypothesis, correlations were computed betwean the tio catinntes
of the denendent variable, the daily rate of social interaction occurrlng
in dyadic relationships and the daily rate computed from all of the data.
The correlation coefficients vere found to be 0.799 (r< .01) Tor Sl and 0.527
(pz .01) for S2 vith 16 and 22 degrees of freedom, respectively., The highly
significant figures demonstrate that the daily rate occurrine in the subsect
of Ayadic relations was highly predictive and therefore consistent with

each child's social behavior for the entire day's events.

Resoorsiveness to key agents. As a general index of responsivencss,

each subject's rate of social interaction was computed for She presence

of cach soclal agent., To determine the significance of each agent's over-
all o2ffectiveness as a social atimulus, each subject's rate in his presence
wué compared to the rates in the presence of all other sents. A prelimi-
nary analysis indicated that sorial agents' status was highly variable.
Pecrs whose presence was related to high rates of social vehavior on one
day vere found to be associated with low rates of tha same subject's social
iareraction on the next. Furthermore, the use of dyadic interaction data
alone considernbly reduced the frequencies for each apent. Therefore,
status a6 a key agent was computed for six~-day blocks only because this

perlot approximated one month of nursery school,
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Key agents were identified as High-Probability (l1-P) or Low-Proba-
bility (L~P) agents for each six-day block. Status as an “I'-P" agent
indicated that in the presence of agent 3, the overall probability of
social interaction for a subject was significantly greater than the base
rate probability computed for all other agents. Similarly, status as an
"L-P" agent was aesigned to those agents in whose presence the probability
of social interaction was significantly less than the base rate probabil-
ity. A tuwo-by-two chi-square analvsis was used to determine tho degrec
of association between the presence and absence of an agent aad tiie occur=-
rence and nonoccurrence of social interaction in the subject.

For example, an agent may have had 17 interactions with a subject,
five of which were social, making the conditional probability for that
agent 0,50; in that same block of time, the subject mav have had 100
interactions with all other agents, 10 of which were social, providing
a base rate conditional probabilit& of 0.10. A significant chi-square
would indicate that there was a significant association between the pre-
sence of tihat agent and the probability of social interaction occurring.

In the first analysis, all social agents, individual veers, and
teachers wcre compared to each other. Both teachers vere found to be
highly significant High-Probability agents whose presence was associated
with very high rates of social interaction in the subjects. The fre-
quencies that they contributed to tha contingency table resulted in a
high proportion of peers becoming Low-Probability agents in comparison.
Consequently, a second analysis excluded teachers and compar:d peers to

cach others Thus, three groups wera identified for each six-day blocl::

Hinh-Probability Peers, in whose presence there was a significantly
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high rate of social interaction when comparcd to other peers; Low-
Probability Peers, in whose presence there was a significantly low rate
of social interaction in comparison to other peers* and T~achers, those
presence was associated with high rates of swucial interaction in com-
parison %o all other agunts.

For ovory day of the eix-day pariod for which members of a group hed
besn shoun to ba significant agenta, the rates with which that group pre-
sented social stimuli werc computed. Conscquently, three dally measuves
were obtained, one for each group of key agents--H-P Peers, L-P %ecrs,
and Teachers. Those figures ropresented the daily density of cach group's
pitysical proxiuity with the subjects and constituted the independent vari-

ables which were used to predict the daily rate of social interaction.

RESULTS

Variabilicy in Behavior

It was hypothesized that the rate of social interaction would bLe
aighly variable from day to day. The dally rate was computed by di-
viding the total freauency of social behaviors by the total number of
behaviors and rmultiplying by a constant of 10. Figure 4 graphically
1llustrates the variabilicy {n each subject's social behavior. The nmean %
and standard deviation for cach subject is preseated in Table 2. On
‘el rate days a child can interact at a rate 10 times or greater tian
on his low rate davs :ven though the physical setting remains rclatively
constant. The sociul sctting, however, may constantly be shifting and

it is the latter uhich 1s presunably assoclated with changes in rates

of sozlil interaction.




e R B aamt R e ettt I et e e e R R S S

Hops 20

- ew B e @ W . e v W o G @ W P S ® o -

Ingert Figurae 4 about here

- W B S ar B wp @ W S @ = = @ B S > O o

Insert Table 2 about here

'
+Thus, it can be scen that the major dependent variable, the daily
ralLs of uoé.ial interaction, varied considerably from one day to the next,
for both subjects. It is precisely these day-to-day fluctuations which

must be accounted for by an adequate theory of social behavior.

To investigate more general trends over the course of the study,
the data were grouped into six-day blocks and the means presented in
Table 2. The repeated measures analysas of variance showed no signi-
ficant differences between the means for Sl. For S§2, there was a sig-
nificant decrease in the rate of social interaction from a mean of
2.78 wer minute in the first six days to 1.05 per minute in the last

(F = 3.08, df = 3/29, pe .925).

Responsivene:ns to Social Apents

Proximity. A preliminary analysis indicated that the presence of
peers occurred at a significantly higher rate than that of teachers for
both subjccts. For S1, the mecan freauency of peers' nhysical proximity
per day was 93,39, whereas the mean frequency for teachers was only
19.06 (t = 6.790, df = 34, p¢ .01). For §2, thc results were very

slmilar; the mean frequency for peers was 59.71, and 29.00 for teachers
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(t = 3.717, df = 46, p < .01).

It is quite pogsible that when more opportunity occurred for social
interaction, chat proximity alone was sufficient to account for in-
crcases and decreases i{n a child's datly rate. To test this hypothesis,
correlacions were computed between each child's daily rate of nocial inter-
actioa and the freocuency of peers' and teachers' physical proximity.

The correlations obtained for Sl were -0.171 (df = 16, p ».10) for neers,
and 6.473 (df = 16, p = .10, two~tailed test) for teachers. TFor 52, the
correlations were 0.252 (df = 22, p > .10) and 0.424 (4 = 22, p < .0S,
two-talled test) for pecers and teachers, resnectivelv. As can be seen,
the day-to-day variability of the dependent variable, the rate of social
tateraction, cannot be predicted from the presence of the peers alone

for either jubject, whereas the frequency of teachers' oresence does

appear to be related for S2 and approaciias significance for Sl.

Kev Social Agents

It was hypothesized that certain social agents would be effective
social stimuli and others not. In addition, it was assumed that this
status would vary from one time neriod of six days to the next. To
test these hypothieses, significant social agents were identified for
cach six-day Llock of iata by commaring the rate of each subject's
socfal interasction occurring in their presence with the base ratc for
all other agents. . two-by-two chi~square analysis was Qaed to deter-
mine the degree of association betwaen thie nresence and absence of an

apeant and the occurrence and nonoccurrencs: of social behavinr for the

subtccty. Agents were considered significant whose chi-sauarcs werce




Hops 22

sigpnificant at p < ,05. "High-probability” social agents had a signi-
ficantly greater probability of subjects' gsocial behavior occurring in
ti:alr presence. Converdely, "Low-probability" agents werz associatad

with excreucly low rates of social interaction.

Insert Table 3 about here
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Table 3 contains the code numbers of the significant agentse for
each six-day period. It can easily be seen that teachers were the only
consisiently significant agents throughout. There was 1little likeli-
lhood that a pcer would retain his gtatus as a significant ' H-P" or "L-P"
apent for more than one time block. Tor S1, of the seven significant I'-P
peers, only two retained their status for mora than one block; onlv tvo
of five L~ agentn did cthe name. For $2, only one of fiva !=P and one
of eight L-i* agents rotained their status for two poriods, .

Thin analysin effoctively dumonstrates that status as a significant
apent 1s hipghly variable: not only do key agents lose their effuctive-
ness as social stimuli, but some even change in their value from High-
Probability to Low-Probability and vice versa. Presumably, three-year-

old preschoolers do not retain friendships for very loag.

Covarintion of Social:Tnteraction ard Diusite of Significnnt :Acents

On days in which a subject was interacting at a high rate, both

H-T pecrs and teachers would be axpected to account for a large proportion

of the soctial stimuli, Conversely, on low rate interaction days, L-P
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peers should account for a large proportion of the same stimuli. The
density of antecedent and consequent stimuli provided by kcy agents should
covary with each subject's daily interaction rate.

To test this hvnothesis, the daily rate at which cach of the three
grouns were presented as social stimuli was computed. Thesc constituted
the threc independent variables entered into a stepwise regression analy-
sis to predict the daily rate of social interaction. On the first step,
the analysis selected the most poverful predictor based on the highest
zero -ordar corrolation between the dopandent and each of the fudependent
varliblos,  Mext, o partinl corralation wan computed botveen the pemiin-
ing indepundent variables and the one having the highest partial corre-
lation was cntered into the equation. At c¢ach step, an F-test was com-

puted to dotorming tho significance of the regrunsion uquation.,

Insert Table &4 about here
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A3 Table 4 shows, the hypotheais that fluctuations in individual
reaponse rates from day to day would show significant covariation with
the density with which key agents were nrescnted was supported for sip-
nificant peers. S1's daily rate waa significantly correlated with rhe
rate of social stimuli provided by H-P pcers: 52 also shoved sign!{icant
covariation betucen his rate of intzuraction and the density of tue stim-

uli provided by both H-P and L-P pecrs.
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It was further hypothiesized that the combination of stimulus densi-
tien provided by different types of key agents would best predict the
daily rates. The results of the stepwine regression analysis are nre--
sented in Table 5. Tor S1, teachers and L-P peers did not contribute
significantly to the reduction in unerplained variance, U-P pecrs account-
ing for 247 of thz variability alone. The mulfiple r produced by the
combination of H~P and L-P peérs was 0.59 for S2, accounting for 357 of the
variance in his daily rate. The contribution of tcachars was insignificant
for cither child.

The anralyses dcemonstrate guite dramatically that the densities of
social stimuli providad by tho nresence of significant peer agents are
the best predictors of both subject's daily rates of social interaction.
This is in direct contrast with the earlier findine that thu frequency
with which peors are present in physical proximity to the nubjects, and
nrasumably providing opportunity for Intcraction, was not related to sub-
Jucts' socinl interaction rates. These data provide etrong support for
the position that it 1s not the presence of social agents per se that de-
termines wvhether a child interacts more or less in any given day, but the
presence of kev controlling agents that is significantly rclated to his
social bdcehavior.

for 51, whose rate of social interaction was not significantly dif-
ferent across the three six-day blocks during which he wis oresent, only
the H-P peers covaried with his daily fluctuations. When thaey were there
more freauently, kis rate increased; vhen he was not in thelr presence,

hie tended to interact less. The L-P peers appeared to have little effcct

on his social interaction rate. S1 was sclected for this study bocause
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he emitted a velatively high rate of noncompliant behavior during the
oriontation scnsion. Perhaps his diciaclination to follow ndult-disveused
tuntructionn or commands rulates to his non-rusponsivenuns to L-P apente.

For %2, both U-P and L-P puors accounted for the variability in hiw
ratu of social interaction. It was this subject whose rate of socinl in-
teraction had nhown a steudy declina over tho four-month neriod. In addi-
tion, the uuwnbur nf H=P puors in the lant tuo aix-day blocks wan Nalf of
vhat it was in the first two. TFawer vaecrs ware effective in avoking tocinl
responses during the last twelve days. It 1s possible that as he inter-
actad less, Lt was the L-P pcoers who accounted for more of the fluctua-
tions in his social interaction.

It has bLeen shown that the presence of key pecers was an cfective
stimulus for prcdicting each child's daily rate of social intcraction.

i3 single variable was sufficient to account for 25-35% 6( the variance.

A more detailed analysis of the immediate observable environment shiould

further reduce the 3till unkuown sources of variability.
DISCUSSION

Tae results of tliis study have clearly shown (a) that rates of social
interaction fluctuated from day to day within tha gross phvaical setting
of the nuzazery school, and (L) that a moder.te proportion of the variance
could he accounted for by a detailed analysis of the more molucular aect-
ting cvents, the mnoment-by-moment shifts in the observable social stimuli
impinglng upon the subjects, Conﬁidcring only a single class of stimulus
wvents, thoe nrugence of social agents, the daily density with whice the

predence of key agents provided this class of stimull accounti:d for 257
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and 35% of the variance in tha daily rates of social intaraction of Sl
and S2, respectively.

The physical proximity of social apunts was of limited valuc in
undarstanding variations in the rate of soctal interaction. Corrclations
obtained betucen the daily rates of social interaction and the frequency
of nears' and teachers' presence demonstrated that teachers' physical
proxinity wan onlv related for 52, and aparoached aipntflcance for ©1,
Poerd' prosonce was not related for vithor subject. MNHowever, the fre-
quency of peors' physical proximity in any day mav have beea the contribu=
tions of un to 15 individual children. When significant peers were fden-
tiffed, it was found that the density with wilch thev provided tie ante-
cedent and consequating events vere the best predictors of each subjece's
daily rate. As Redd and Birnbrauer (1959) have shown, it vas not the
presence of any agent, but the presence of kev asgents that acted to conttel
the daily rates of soclal interaction in both subjects.

The absence of any covariation with the density of teiacners' social
stimuli wa3 somewhat surprising. Both tcachers werce the only consistent
=P agents for both children across all six-day blocks., In additien,
the freauency of their nhysical onroximity was shown to be partially re-
lated to the subjects' rates. Yet the density with which thev provided
antecedent and consequating stimuli did not predict efther subject's
daily rate of social interaction.

Data showing the percentage of interactions initiated Ly peers,
teachers, and subjects may provide a simple cxplanation of the puvculiar-

ity in the teachers' effect. Teachers were found to initiate from 60-507

of all thejr interactions with the subjects whereas pecers initiated only




N

RTINS Ll P AL L cve e Dy . . |

Kops 27

35-45%. Teachers may have been found to be H-P apents simply because they
initiated most of the interactions. A similar finding was noted among
school~-age children by Dyck (1963); teachers initiated an average of 737
of their social contacts with the children. It is highly likely that
tcachara respond to different cues in the social anvironment than the
children. A teacher may initiate an interaction with a1 subject, control
his attention for a short period, and then lcave to attend to other chil-
dren. It may well be that in school environments, due to the teachers'
professional dutics, the eficctive antecedent atimulil for them are to be
fourd in the presence of the children.

Both subjects had relatively lov rates of social interaction. Thair
m2an vates indicate that less thar 20% of their behavior was social. The
data agree vith the findings of normative studies of prcschoolers’ nlay
behavior showing that three~ and four-ycar-olds engase in associative

and cooperative play approximately 252 of the time (Barnes, 1971). 1In

addition, the present study found that the status of key agents was short-
lived. Relatively few of the significant agents were found to retain
their status for longer than a single six~day period. However, it has
been shovn that the amount of social interaction with other children is
partly 2 function of age (Maccoby & Masters, 1979). Presumably as the
children grow older and play with each other more frequently, longer friend-
shins will be established.

What little social interaction that does occur in a nursery :achool,
at least during free-play period, appears to be a function of thic social

stimuli provided by the presence of the sigaificant peers. It 13 pos-

sible that the subjects' interactions with peers was more reciprocal than
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with teachers. Charlasworth and Lartup (1967) found that nursery school
culldren were more likely to redinforce thosrt nersons who dispenscd rein-
forcement., Caoices of fricndships via a picture sociometric was shown

to be A function of reinforcement raceived during cooperative nlav (Blau

i "afferty, 1970). Presumably, friends reinforce each other and c¢ngage

in morc interactive play. Those who do not exchange reinforcers or punich

cach other may tend to engage in more solitary or parallel plav. Tha data

from the present study show that sligatly mora than 502 of the contacts the

subjects made with veers were initiated by the subjects, the remainder by
peers., This suggests that they may have alternated the initlations, so
that tke peers and subjects can be said to have been significanc social
stimuli for cach other. Presumably, as S2 came under the greater control
of L-P agents, the initiations decrecased and so did his rate of socinl
interaction.

The presence of a significant socfal agent as 1 stimulus may well be
A pross sectting variable. It is quite likely that the stimulus configu-
rations which actually control behavior are much more complex than just
thy prasonce of a key social ngents As Rudd (1969, 14970) has clearly
shown, stimulus configurations which control cooperative behavior differ
from individunl to individual as a function of their previous condition-
ing historics. Thercfore, it is quite likely that other stimulus vari-
ables must be considered in futuie research.

For example, in considering the effects of agents' nrescnce, the
behaviors thicy were emitting were ignored in the present study. It is
prohable that svecific response classes can also be shown to hnve some

control over the subject's social interactions. The combin.tion of the
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vresence of significant agents emitting a significant resnonse may account
for considerably more of the tluctuations in a subject's response rate.

Another variable which may onrovide a significant reduction in unex-
plained variability is the activity area in which the subject and his
social agent interact. Each agent was seen to have different play natterns
and choices of play materials. This may have been due in part to his ore-
vious conditioning history at home, or to the "intrinsically reinforcing"”
cffect of some new toy. On the other hand, he may have chosen to play in a
apecific activity area because of the evallable reinforcers provided by
key agents. Tracking the subject's social behavior in various play areas
siwould vrovide additional information of significance. |

It has been shown that a fine analysis of the momentary chanpes in
the subjecta' irxmediate social anvironment has accounted for anproximately
30X of dnilv fluctuations in rates of social interaction. 1t 13 quite
nrobable that a more detailed analysis of the social and physical environ-
ment, adding to the oresence of kay social agents, the behaviors they
cnit, a3 well as the physical activity areas in which the interactions
occur, would further reduce the unexplained variance. Until this has

been done, it secms frultless to postulate other, unobscrvabl~ sources

of vrriation.
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TALE !

AN live animale

AR  art, painting, collages,
cutouts

balle, baseball

building blocks

balance bo;rd

books, library area
cockhorce

" climbing apparatus, iuside
clothes

climbing dome, outside
coruneal. table

clsy

dollhousae, dolls

fishpond

gym
kitchen

musical toys

No
PD

RE
SB
sC
SL
sw
6
TR

TU

L[

5
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List of Activity Areas and tieir Mnemonic Codes

northere

playdough

record player

skate board

science table

slides

asrings

toys and games, small
trees and vicinity
teeter=-totter

tunnel, cloth

large vehicles, includirg cars,
boats

woodchip box
water table
wrestling

workbench
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TATLE 2

Mean Ratu per Minute of Subjects' Social Interaction
In Six-Day Rlocks

a : , S —
li i i Total Days | Days ! Days Days Grend | S.D.
' days 1-6 7-12 | 13-18 | 19-24 | mean
; | : | §
: : i
! 7 g i
t] ) ! i '
1 18 1.18 1.39 | 1.48 ' 1.35 lo.s.sv
i ! ]
' s |2 | 278 1176 | 1.60 | 2.05 | 1.82 [2.%
f‘ ! ! , ’ . .
— ‘ ' ; ‘
4
i
i
i
;
|
s
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TABLE 3
Significant Social Agents for Each Six-Day Block
Six-day blocks
Subjeet ' Typo of -
: { agont :
i ' 1 k] 3 4
, .
] . ! i
_U~P Peer : 05,07,09 05,09,10,11 06,12 !
sl L-P Pecer ! 03,10 03,15 02,10 '
' : t
| Teacher | 31,32 31,32 31,32 ;
i !
| ; '
v '. ‘1.
| -P Peer } 09,10 09,13 15 04
] r
. s2 ! L= Peer l 08,13 04,05,07,12 14 05,06,17
' | Teacher 1 31,32 31,32 31,32 31,32"
' ] ]
{
!




R B haka s 8 Litaf ¥l - B T

Hoos 33

i *  TABLE 4§

Zcro-order Correlations Between the Daily Rate of
focial Interaction and the
Independent Variables

e te—

Independent Variables sl 52

P e e i

H-P Pecrs 00488* 0.438%

L-P Peers ) =0.157 =0,481%*

Teachers 0.182 2,006

* P < ,05

< .01
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TABLE 5
Results of Stepwise Regression Analysis
s1 §2
Independent Independent .
wariables multiple RZ variables multiple R2
in order of r in order of r
entry entry

H-P Peers 0069* o. 24 L=-P Peers 00108 0023
TQBChQrs 0. 50 0, 25 Y- Peers 0. 591' 0.35 .
L-P Pecers . 0.50 0.25 Teachers 0.59 0.35

* F = 5,1%, df = 1/16, p < .05.

* E = 5.657. g_f_. - 2/21. 2 < 0050




*seaqy Leld I0TJIA3UY Tooyds Arasamy °T *Stg

se O]
0@
=
amm |
% | 3 e
i)
i
;
;




a0

o~ —

b1

-

*valy Aeld JOTIAIXY TOOYdS LIasamy *2 33

-2V 1% ]

ame

(st [ e

MA

WO NRLING
VOO Al BT

A




PR

St et b b o gt ¢ e

~—————— L

BEHAVINR CODING SHEET

Observer

Date

Behavior Codes

Cubject

AP Aoproval IC
AY  Attention ™M
M Command IN
Cll  Cowmand (negative) LA
CO  Compliance MO
CR Cry ne
DI  Disapproval NE
DP  Dependency NO
DS  Destructivencss NR
HR  High rate PL
RU  Humiliate PN
ID  indulge

Ignore
Imitate
Instruct
Laugh
“Movement
Noncompliance
degativism
Normative

No response
Play
Negative physical
contact

PP

PT
RC
SS
TA
TE
TH
WH
Wit
YE

Positive physical
contact
Interactive play
Recedive
Self~-stimulation
Talk

Tease

Touching, handing
Whine

Work

Yell

Flgo 3

. m i a
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