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ABSTRACT

An observational monitoring system is described for
evaluating preschool programs and providing feedback to relatively
untrained caregivers in order to encourage program improvement in the
social and cognitive realms. The system utilizes a simple one page
observation form for teachers and children detailing interaction and
type of activity. Data are collected through accumulation of
instantaneous observations with high interobserver reliability.
Results show strong differences among three distinctive urban
preschool settings, especially in teachers' behavior and children's
sociometric patterns. The system's stress on simplicity and feedback
should serve as a widely applicable formative evaluation tool for day
care and nursery school settings. (Author)
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ABSTRACT

An Observational System for the Fvaluation of Preschool Programs:
Research and Development

Shirley S. Angrist, Carnegic-Mellon University

Helene Borke, Hay Associates

This paper describes the pilot study of an ongoing effort to dcvelop an
observational wonitoring system which can tap program quality in preschool
settingg, including nurscry schools and day care centers. The research ob~
jective is to devise simple techniques usable hy tvrachers or caregivers for
assessing the level of social and cognitive content and for providing feed-
back to teachers so that they can alter and improve programs. The monitoring
system consists of onc page Forms [or observins children and teachers in terms
o!{ interaction, iantent of the interaction, and the extent of cognitive, lanfuage,
creative or motor activity. 1In addition, the system includes a manual for
training obscrvers and a resource book of pronram materials for teachers, The
observations were collected over six weeks throush an accumulation of instantaneous
photographic-like pictures for each child and tceacher. This method yields
hich roliability with Luter-obgerver apreemecal vates of over 90 percent,

The data based on 20 obscrvations per child and 30 per teacher werc analyzed
using analysis of variance aund canonical analysis to ascertain school differ-
ences, The observational system was tested in 3 urban preschool settings,

The results show that the three schools, while similar in fostering construc=-
tive aclivity, differ both in tcacher and child behaviors. Significant differ-
ences nceur in th2 extent of teachers' interaction with children, prosocial
behavior and creativity, as well as in the amount of children's involvement,
interaction with other children, cognitive and [ine motor activity. This
monitoring system, while still under development, is important in answering
questions about the situationinl and orpanized contexts which foster social

and intellectual competence in children. ‘the implications of this research
arc twofold: (1) providing effective methods {or monitoring the environmental
dimensions of early childhood educational progrims, so that caregivers and
parents can understand the process and implement desired changes in the on-
going system; and (2) training caregivers to crcate and sustain intellectually
stimulating and socially constructive child carc environments.,



The growing interest in early childihood education outside the famlly
reflects the simultanecous recognition that family functions are changing
in the U.S. and that developmental environments are necessary for young
children. In addition to programs which emphasize play and social develop-
ment there are a number of programs specifically designed for educating
preschool children. These include the Montessori method, Piagetian-based
learning, the open classroom, and Bereiter and Engleman's skills
development approach. One of the major questions still to be answered jg
what effect these various programs have on the children attending them.

How can we measure what happens in preschool settings? Can we gauge
the educational quality of the environment and discriminate good programs
from bad ones? The purpose of the research reported in this paper is to
develop an observational monitoring system which can tap program quality
(regardless of orientation) in preschool settings. OQur aim is to devise
simple techniques usable by outside observers, teachers or 6aregivers, for
assegssing the level of social and cognitive functioning and for providing
feedback to teachers so that they can alter and improve programs.

One of the main strategies emphasized by educatioﬁal researchers has
been to ass-css knowledge of subject matter, acquired as a result of a par-
ticular educational intervention using measures such as reading readiness or
school achievement. Such approaches have been critized recently because they
use sunmative measures rvather than formative ones (lloom, 1971) and because
they frequently focus on inappropriate dimensions of program quality (Shapiro,
1973). Measures which dwell on school achicvement ignore social and inter-
personal competencics, as well as creative and problem-solving skills. 1Inm

"

addition, achievement scores available "after-the-fact", are unusuable for

changing an ongoing program. Bloom (1971) advocates a formative approach




using a variety of mcasures to evaluate actual classroom activities. Especially
in preschool settings, formative evaluation may be the method of choice in
order to provide fecdback to teachers (Kamii, 1971; Shapiro, 1973).

The concern with evaluation in early childhood education is reflected
in the proliferation of observation systems for the preschool and primary
clementary school levels. The Analysis of Communication in Education
(Bowman, 1972), The Differentiated Child Behavior Obscrvation Classroom Scan
(Ross and Zimiles, 1973), as well as the sct of observational instruments
developed at the Stanford Research Institute (Stallings et, al., 1973) reflect
efforts to asscss Follow Through programs, the sequel to llead Start. Other
observational systcms, like PROSE (Medley ct, al., 1971) grew out of the

concern to systematically describe the classroom context.

The varied observational instruments utilize a mixture o  methodologies:
some concentrate on classroom climate as reflected in teachers' behavior
(Withall, 1949), others focus primarily on tcachers in relation toc children
(Medley et. al., 1971 and Brandt, 1972), still others try to picture the whole
room or situation (Ross and Zimiles, 1973)., Obscrvational techniques include
instantaneous snapshot-likec methods and longer time scans,

Our system builds on existing instrumcnts but with the aim of creating
a flexible system which is easy to use, yet one which highlights.thc key
elements of "adequate" preschool programs. We bepan with Kamii's (1971)
assumptions that a nood program should coniain social, emotional, cognitive,
perceptual-motor and crecative compounents. llence our instruments assess social
behavior in interactions, participation pa. terns, the use of language,
mathematical and general knowledpe, fine and gross motor coordination, and

creative activities.




In addition we.sought a system (1) Elexible enough to assess situational
or group context, on the one hand, and individual children or teachers'
behavior, on the other hand; (2) capable of focusing predominantly on children
oc on teachers through parallel but separate forms; (3) yielding high reliabile-
ity; (4) producing easily computerizable data; (5) and simple enough to be

used by teachers for their own feedback.

Tﬁe Setting

The observational system was tested in three urban preschool settings.
The threc schools represent different sponsorship, socioeconomic levels and
program philosojhy.

School T ir a self supportiug ualversity based day care center. Fees
are charged on ¢ sliding scale. The program is ociented around play and
social developmct. The 31 younpgsters attending the school are predominantly
children of univ :rsity students but also of staff, faculty and community
people. The grcp is mainly white with 25/ from nouwhite backgrounds. The
children ate divided into 2 groups according to age; each group has about
2/3 boys and 1/3 girls. The ratio of children to teachers, is 15 to one.

If aides are included the child-adult ratio is 8 to one.

School II i an OEO subsidized day care center. The program combines
free play and thc use of structured kits to teach cognitive skills. Only
children of poverty families are eligible to attend under Title IV A. The
30 children are scparated into two classrooms with 3 and 4 year olds in each
room. All the youngsters are black and 607 are boys. As in School I, the
child~teacher ratio is 15 to one. If aides are included the child to adult

ratio is 8 to ono,
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School 3 is a university sponsored preschool and kindergarten. Fees
are comparable Lo those of other private nursery schools. The program
emphasizes an open classroom individualized approach and encourages cognitive
growth. One fourth of the children are youngeters of faculty members with
the remainder coming from the general community. The 3, 4 and 5 year olds
are all combined into one large group of approximately 30 youngsters, Half
the children are boys, half girls and 15% are from non-white backgrounds.
The child-teacher ratio is 10 to 1 but drops to about 5 to 1 when students

function as teaching aides.

Procedures

The monitoring system involves four :omponents: observations forms
for teachers, fcrms for children, a manual for instructing observers, and
resource materials for use by teachers. '‘hese components may be used
separately or in combination., Copies of he observation forms and the manual
are available from the authors,

Each form provides data on interacti-n, including who interacts with
whom, the inteni of the interaction, and type of activity in terms of language
or other cognitive, creative or motor content. 7o collect the data, the
observer first pets acclimated. Then acting like a photographer -- at the
sound of a signal from the tape recorder, th: observer notes what the observed
child or teacher is doing at that instant and thon complectes the form. Observers
randomly select ~vhich child or teacher to observe until all in the school have
been observed at least ouce before making 4 second observation. Observations
were made over two months in three schools until we had 30 observations per

teacher and 20 per child.* All observations were made during the morning

"Two trained obsarvers observing about 3 hours a day can complete about 2
observations foc each of 30 children and ibout 4 observations on each of 3
teachers. We found that with abscnces, class trips and other special
activities, the accumulation of 600 observaiions for children and 100 for
teachers required at least 3 to & weeks in cach school.



since 1in most programg this is the key indoor program time. Morning and indoor
activity seemed to reveal best the programmatic emphasis of the school:
activities were usually organized by the teachers, or free play or transtitional.
At other times of the day more time was spent in wmeals, naps and outdoor

play. The data reported in this paper stem from observations of individual
children and teachers.,

Reliability was assessed in two ways: interobserver agreement and
stability over time. For both children and teachers, observers worked in
palrs. A rcaliability check was made on ecvery tenth observation; observers
synchronized these observations to respond to the same sound signal and the
same subject in the same context. The intcrobserver agreement on observational
categories for teachers' behavior was 97 percent, for children, 95 percent,

Stability of behavior over time was assessed through comparing two sets
of teacher observations: 36 observations taken over a 4~6 week perliod were’
compared with 20 additional observations pecr teacher taken in one day. Ten
out of 12 chi square tests of the distributions of teacher behaviors under
each condition were not gtatistically significant. Hence we conclude that
the teacher form yields rather stable patterns over time.

Ve reviewed the validity of the behiavior categories in several ways.
First, we modified or eliminated categories which, even after careful
training, observers interpreted differently. Second, we tested to see
whether other variables such as scx or age might strongly affect the
bchavioral categories. There were no differences at all between boys and
glrls in any of the schools on any of the categories. In addition, we
checked for the possibility that School III children might score higher because

some of them are five years old, while the other two schools have only three and
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four year olds. Comparison of the five year olds with the three's and

four's in School 111 yielded no significance differences in chi square

tests of the inuidence of each behavior category. Finally, we presented
teachers in two schools with observational results based on earlier versions
of the instruments and modified or eliminated behavioral categories according

to their reactions about confusing, unclear or invalid data.

Results

Our hypothrsis that the monitoring instruments should detect differences
in programmatic orientation among the threc preschools was generally borne
out, but with s me qualificationa.

First, we !iscovered some surprising similarities among the schools.
Children were c mnstructively involved in activities 90 percent of the time
they were obser -ed. Raraly (about 10 perccut of the time) were children
in any of the scnools foimnd to be bored, sad, angry or crying. Overall
interaction ratc¢; among idults and children were fairly similar =- children
were observed ir interactions of some kind about half the time. Pecrhaps
because the dat: were co’lected indoors, gross motor activity represented
only about 15 percent o the moruing's activities in ecach school.

Even for teachrrs, there were some school similarities: disciplining
o7 children by ostricism. shouting or physical punishment was rare. But
also rare were efforts tuvclarify social inceraction or to express affection,

In order to test thc hypothesis that the three schools should differ
in teacher and child behi¢vior, we used analysis of variance and canonical
corrclation techniques. TFor the analyses of variance we treated each

observation as a discrete¢ unit of data and converted each observation to



a score from 0 - 2, with 0, if the event did not occur, 1, if the event
occurred once, and 2, if the event occurred twice per observation.

Table 1 presents the summary of the analysis of variance results for
the three teachers in each school (with 30 observations per teacher).*
On all tha teacher variables, School III scores higher than School II, and
School Il scores higher than School I. School III teachers interact with
children, express prosocial intent in their interactions with children and
are involved in creative activity with children significantly more than the
teachers in Schools I and II. School IiI tcachers are also highest on cogni-
tive and gross motor activity, but these di Iferences do not achicve statis-
tical significance.

When we turn to the child behavior varviables presented in Tible 2, it
is cvident that School 1 children tend to score higher than Schoel II children
in all categorics except for fine motor activity. This confirms what our
observers noted that School 11 was well supplied with puzzles compared with
School I which had few toys reruiring f{inc motor skills. In contrast with
the other two schools, School :II children score highest on 2il behaviors.
They are significantly more involved overall, they interact with other
children more, they exhibit more prosocial behavior, and they spend more time
in cognitive activity.

To determine the extent to which the schools differ in overall programming,

we usad canonical analysis with the computer statistical package developed

¥

For all schools we omitted observations on aides from these analyses
because their roles and numbers vary preatly, and because we assumed
that teachers are the main determiners of the school program.



by Gleason (1973). Only the behavioral categories which reached statistical
significance in the analyses of variance were included. Observations on each
behavior category were summed separately for teachers and children for esch
morning of the data collection period. The bulk of the data was collected

in 15 days at each school. It is these 15 sets of '"morning observation scorae"
which served as the input for the canonical analysis.

The canonical analysis yields two variates. Table 3 presents the struce
ture matrix for each variate. These are the correlations of each behavioral
and school variable to each variate and are interpretable as factor loadings
in factor analysis (Stewart and Love, 1968). The first variate is dramatically
most characteristic of School II1 and least characteristic of School I. School
11T is high on children's participation in cognitive activity. It is also
high on the amount of teacher interaction with children, on teachers' ex-
pression of prosocial intent and on teachers' encouragement of creativity.
variate B best describes School I1 as very high and School I ag extremely
low in children's fine motor activity. With 50 percent of the variance in
schools explained hy the behavioral categories, the results clearly suggest
important school differences in program content. It is interesting to note
that in School TII bhoth children's and teachecr's behaviors serve to highlight
program differences.

Figure 1 prescnts the canoniczal analysis results graphically, showing
the extent to which the behavioral variables occupy the position in space
covered by the schools. With variate A on the horizountal axis and Variate
B on the vertical axis, we can see that School III dominates the graph
surrounded by the cluster of both child and teacher variables. Seven of the

eight variables clrarly characterize School 1IT and tend to he diametrically



opposite descriptors of Schools I and 1I. The teacher variables are closest
to School III; the first three child variables are also nearest to School III
but they are somecwhat closer than any other variables to School I, School II
is in reasonable proximity to variable 5, children's fine motor activity.
Schools I and II appear rather isolated spatially from School II1. We can
infer that in School II1I, the teachers' emphasis on interaction with children
and their manifestation of prosocial behavior encourages the children to
interact and to express prosocial intent. Figure 1 confirms the greater

developmental quality of School III's program.

piscussion
The resu'ts of the observational data presented so far indicate that
the observation system does tap empirical differences in schools which are
v'iaracterized as having different programs. While this fulfills our primary
:al to develop zimple observational instruments for assessing school quality,
there are oth r important consideration:s which justify these instruments as
part of a mon toring system.
Ideally, when it is fully operative, the system makes possible the following:
(1) feedhaclt to teachers about their own behavior as individuals or
as a group.
(2) feedbacle to teachers about children either as individuals or as
a group.
(3) a picturc of changes in teachers' or children's behavior over
time. or duc to program altcral ions, ‘
Once the obs-rvers are trained and the obscrvational data are collected,
key punched and siLored on a computer, the cvaluators can feed back information

about cach behavior calegory using data devived from simple frequency distribu=

tions.
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Since this rescarch began, we have had the opportunity to deter-
mine the instruments' ability to detect program changes within a school.

By chance, two of the three schools underwent significant alterations {n
staffing, size and equipment. Our preliminary results indicate that the
instrunents do reveal changes In the behavior categories conscquent to
these program alterations.

In a preliminary trial of the system, the investigators stored the data
in an SPSS file Nie, Bent and Hull, 1970) generated marginal distributions
for each behavior category and then presented the results for individual
children and for the whole school to teachers. Figure 2 has examples of the
visually attractive and quickly interpretable rcsults on two behavior cate-
gories as they were presented to teachers. Each circle represents 100
percent or all observations in that behavior categery. The darkened area
indicates the percent of occurrence of the iven behavior. The teachers
reacted by comiwenting about the individual children and by reassessing some
children's behivior. We stronily recommend 40 observations per sub ject when
providing teachers with feedback on an individual.

In order to reduce the timec needed to collect observations in a school
setting, we arc extending the monitoring system by developing proup or situationally
oriented observation forms. With the situation observation forms, observers
count the numb:r of children in each activity category through a series of
successive inst antancous observations. Ohsorvations in'onc classroom can
be accumulated rapidly and reduced by compuier to provide faster feedback to
teachers. Since the situation forms, a3 well as the individual child and
tex - .r forms center on the same activity dimensions, the system can serve

in formative evaluation in twe key ways:
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(1) for contextual assessment of school program in terms of predominant
cognitive and social activities involving children and teathers
and

(2) for behavioral assessment of individual teachers or children in
order to train teachers in dealing with specific children or

for altering the teacher's own behavior.

Conclusion

Although our efforts to develop and refine the monitoring system are
far from complete, we are encouraged by the results reported in this paper.
The system's assets lic in its ability to detect the crucial cognitive and
prosocial components of generally good but rather diverse preschool programs,
its applicability for reflecting individual as well as overall school or
classroom behavior, and its adaptability for fecdback to teachers and projram
planncrs. 7The system's primary limitation lies in the time delay between the
ohservational data collection to the feedback stage. A computerized informa=-
tion system could easily be developed to take the precoded observatior shcets,

score them by optica)l scanner and print out summary results.
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TABLE 1. Summary of Analyses of Variance for Observations on Teacher Bshaviors

School Mean Score
1 II 111

Variable (N=90) (N=90) (N=90) F-Ratio
Interacts with children <54 .61 .81 8.05%*
Shows prosocial intent .14 .21 .37 6.65%*
In cognitive activity .16 .17 .29 2.81
In creative activity .02 .08 .14 4.61%
In fine motor activity .07 .10 .14 1.47

Differences among schools are statistically significant at p > .05

Yeve
’ Nifferences among schools are significant at p > .01

For all analyses, Af = 2/267.
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TABLE 2, Summary bf Analyses of Variance for Observations on Child Behaviors

School Mean Score

1 11 111 .

Variable (N=545) (N=600) (N=555) Feratio
Child is involved .92 .91 295 3.25%
Interacts with children .29 .21 .29 5, 92%%
Interacts with adult .23 .20 .25 1.97
Shows prosocial intent .33 27 .38 3. 4725
In cognitive activity .19 . .13 .28 e UDeR
In creative activity .18 .16 .18 .92
In fine motor activity 14 .28 .23 16.43%*
*

Differences among schools are statistically significant at p > ,05
Differences among schools are significant at p > ,01

For all analyses, df = 2/1697.
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TABLE 3. Results of Canonical Analysis

Structure Matrix of Canonical Coefficients

Variate A Variate B
For Behavioral Categories:
1. Child is involved 0.25 -0.19
2. Child interacts with children 0.10 -0.19
3. Child shows prosocial intent 0.27 -0.27
4, Child in cognitive activity 0.54 -0.12
5. Child in finc motor activity -0.09 0.79
6. Teacher interacts with children 0.73 -0.01
7. Teacher shows prosocial intent 0.69 0.35
8. Teacher encourages creativity 0.46 0.34
For Schools:
School I -0.26 -0.97
School II -0.71 0.71
School III 0.96 0.26

R, = 0.81 Rc2 = 0.59
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FIGURE 1. Program Characteristics of Three Schools:

Structure Matrix for Two Canonical Variates
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Variables:
1 = child is involved - 1 5 = child in fine motor activity
2 = child interacts with children 6 = teacher interacts with children .
3 = child shows prosocial intent 7 = teacher shows prosocial intent
4 = child in cognitive activity 8 = teacher encourages creativity
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FIGURE 2. Graphic Presentation of Observations in Selected Behavior

Categories for Individual Children and for Schools.
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