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ABSTRACT 

The study was intended to determine interobserver agreement 

for studying social interaction among young children in a natural set

ting. Social interaction was categorized into parallel, associative, 

and cooperative play. The observational setting included a sandbox 

with miniature toys. The sample of pre and primary school-level chil

dren was drawn from two private schools located in a medium-sized city. 

Forty children, ranging in age from four to seven years were selected 

on a voluntary basis. Three students from the University of Arizona 

along with the investigator served as observers. The student observers 

received training from the investigator prior to the commencement of 

the study. 

The observed data was scored to include both frequency and time 

spent in each category. Two procedures for computing interobserver 

agreement were utilized. These procedures yielded results indicating 

interobserver agreement ranging from 68/,! to 90% agreement. These re

sults indicated adequate reliability of the observational procedures 

used in the study. In addition to reliability of observational proce

dures the findings also indicated that the observed frequency of paral

lel play was highest for subjects of all ages, whereas the observed 

frequency of cooperative play was found to be the lowest for all sub

jects. Additionally findings indicated that there were no significant 

vii 
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differences in the difficulty of observing any category of social 

interaction of children of varying ages. Educational and social 

implications of the findings were discussed. 



CHAPTER 1 

INTRODUCTION 

According to Dewey (1922) "it is the very nature of life to 

strive to continue in being" (page 11). If this continuance of life is 

to be secured, there must be constant renewing and reconstructing of 

life through experiences so that growth is possible. The aims and en

deavors in any area of our democratic society must foster continuing 

capacity for growth; especially is this true for those engaged in re

search. The process of problem solving will only flourish in an atmo

sphere ideal for the creative thinking that is necessary for problem 

solving in our democratic society. 

Creative thinking is defined as the process of acting upon 

something and abiding by the results, through which the individual 

researcher is engaged in thinking that makes connections between what 

happens and its consequences. It is this type of thinking that will 

ensure the continuing capacity for growth of the researcher and which 

will enable him to renew and reconstruct his thinking as he designs and 

implements research. Observation, testing means, and observing conse

quences (ends) is the essential process in creative thinking. Creative 

thinking is "the process of sensing gaps or disturbing missing elements 

forming ideas or hypotheses concerning them; testing these hypotheses; 

and communicating the results; possibly modifying and retestlng the 

hypotheses" (Torrance 1962, 65). 
1 
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Observation, an important part of the creative thinking 

process, involves making reliable observations. The investigator must 

not allow personal biases, attitudes or desires to influence his obser

vations. He must clearly define what he sees in order that others can 

make the same observations. He must test his criteria of what he ob

serves against the observations of others. Only in this way can the 

researcher establish reliability of the results of his experiments. 

Then, too, the researcher must be willing to abide by the re

sults of his hypothesis testing. If results are undesirable he must 

be willing to replicate his work if necessary, varying procedures, re

defining criteria, etc. Reflection takes time but as Salvadori (1952) 

pointed out: the wheels of democracy turn slowly, which is an advan

tage in that fewer mistakes are made, and a democracy allows for ad

mission of mistakes. 

Procedures chosen should adhere to the philosophic framework. 

Materials and setting chosen for the study must be evaluated against 

the philosophic framework to ensure that they foster continuing capa

city of growth for the children in fostering unique, individual re

sponses and purposeful action that results in the renewing and 

reconstruction of thinking. Care must also be taken that experiences 

for children and for observers are voluntary in order that they will 

be purposeful to them. 

Purpose of the Study 

The purpose of this study was to describe the social 

interaction of children utilizing a creative play material, a 
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sandbox with miniature toys. Three categories of social interaction 

were established: solitary-parallel, associative, and cooperative. 

Particular attention was given to the development of a systematic ob

servation system to study social interaction and assessment of inter

observer agreement. Procedures followed were closely examined to 

ensure their relationship to a philosophic framework that reflects the 

values and goals of our democratic society. 

Hypotheses 

1. There are no significant differences between proportions of 

interobserver agreement between age groups across the catego

ries of social interaction. 

2. There are no significant differences of proportion of inter

observer agreement between categories of social interaction 

across age groups. 

In addition to testing the above stated hypotheses, inter

observer agreement between the investigator and three student observers 

was also determined. 

Definition of Terms 

Natural Setting 

In this study a natural setting is defined to mean (1) a set

ting where children's behavior would be as natural to them as possible; 

(2) where the subjects, both the children and the observers, volun

teered for the activity; (3) where the children were unaware of being 

observed; (4) where manipulation of antecedent and present conditions 



of behavior being studied were minimal; and (5) units of behavior 

studied were as natural as possible. 

Interobserver Agreement 

The definition adopted in this paper is that interobserver 

agreement is one type of reliability, essential to the development of 

scientifically vigorous observation systems. The interobserver agree

ment statistic of a study must not stand alone as a criterion of reli

ability but must be considered as a part of the whole observational 

system: its philosophic framework and its application through all its 

procedures, each one of which is an integral part of the total observa

tion system. 

Creative Experience 

A creative experience is an activity where there is constant 

interaction between the individual and his environment or the elements 

of his media, and where the individual makes up something that is 

unique or original to him. Emphasis is upon the process rather than 

upon the product. 

Limitations of the Study 

The results of the study should be interpreted in the light of 

the following limitations: 

1. The open settings of the two selected schools could have elic

ited standard patterns of behavior (Barker 1968) that would 

render findings of this study ungenerallzable to other 



settings. Since both schools were private, findings may have 

only limited generalizability to public school settings. 

2. The short duration of the two and one-half minute time sample 

may have precluded higher frequency of cooperative behavior. 

3. It should be noted that the observational categories of three 

types of social interaction required the observers to consider 

a series of events in order to make an inference about an ob

served behavior. It is therefore likely that if categories 

containing more specific, low inference observations were used 

in the study the obtained results may have indicated even 

higher interobserver agreement. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

The need for interobserver agreement studies in research using 

systematic observation in natural setting has been greatly recognized 

since the early 1930's (Arrington 1943; Frankel and Potashin 1944; and 

Flanders 1970). However, during the period from 1940-1970 there was a 

decrease in observational studies due to the change in focus of re

search concerning young children (Frost 1968; Evans 1971). With the 

shift in Early Childhood Education from emphasizing social and emotion

al growth to intellectual achievement, research focused upon products 

of growth rather than upon processes underlying development. Direct 

observation in natural settings was little used during this period and, 

therefore, data supporting interobserver agreement*was not needed. 

In recent years there has appeared a renewed interest in re

search on social interaction, stressing the study of on-going processes 

in natural settings. Consequently, techniques of observation have be

come increasingly important (Kerlinger 1973). Especially, problems 

related to interobserver agreement have not been adequately explored 

(Gellert 1955; Herbert and Attridge 1975). Many questions concerning 

methodology and procedures remain unanswered. 

This review will focus on (1) the contemporary importance of 

documentary description of social development as indicated by peer 
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interaction, (2) the need for an objective, empirical approach to 

systematic observation in natural settings, and (3) the current status 

of analysis for recording and scoring data and determining interobserver 

agreement. 

Contemporary Importance of Documentary Description 
of Peer Interaction of Young Children 

General information in the field of child development is redun

dant in emphasizing the importance of peer interaction (Gesell et al. 

1940; Stone and Church 1957; Havighurst 1960; Garrison, Kingston and 

Bernard 1967; and Lieberman 1977). Even though considered important 

over the past fifty years, there has been little research concerning 

peer interaction in early childhood, and most of this took place from 

the late 1920*s to the early 1940*s (Hartup 1970; Lewis and Rosenblum 

1975). 

The work of Parten (1932, 1933) Influenced both future research 

and classroom teaching. She developed a scale of social participation 

with defined criteria in the following categories: (1) unoccupied be

havior, (2) on-looker behavior, (3) solitary behavior, (4) parallel 

play, (5) associative play, and (6) cooperative play. She found growth 

both in the number and complexity of group activities from ages 2.0 to 

4.5. When comparing the social value of toys, she found play in the 

sandbox to be more of a parallel pursuit, while house and doll play 

involved more cooperative play. Blocks had frequency in every cate

gory. Associative play increased somewhat over the span of years 

studied while cooperative play increased from 2.5 to 3.5 years of age 
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and then leveled off. Parallel play had the highest frequency at all 

ages, with a peak at from 2.0 to 2.5 years. 

Gesell et al. (1940), using Parten's scale with preschool chil

dren found parallel play giving way to associative play at forty-two 

months and cooperative play appearing at four years. Shure (1963) and 

Smith and Connolly (1972) combined the categories of associative and 

cooperative play. Still others (Green 1933; King, Ehrman and Johnston 

1952; Doll 1965; Berk 1976; Day 1979) used only cooperative play as a 

dimension of social behavior. Stone and Church (1957) described the 

social characteristics of play using the same general categories as 

Parten (1932), but made no reference to her work. This could be due to 

the growing acceptance and use of her work in preschool education 

(Frobisher 1976). Although educators trained in the 1930's and 1940Ts 

(Frobisher 1976; Ruse 1976) reported knowledge and usage of this scale 

when working with young children and teachers, those educated later 

were not familiar with this scale (Draper 1976; Robinson 1976). 

Parten (1932) and followers did not apply this scale beyond 

the preschool years. Parten observed six children in each of five age 

groups, from 2.0 to 4.5 years of age. King et al. (1952) observed six 

three-year-olds. Shure (1963) observed fourteen preschoolers. It can 

be seen that sample size was small. 

Early research during the 1930*s and 1940's on social interac

tion of young children focused on developmental processes rather than 

upon products with emphasis upon social-emotional development through 

self-expression in creative activities (Hartley, Frank and Goldenson 



9 

1952). Although there was a developing body of knowledge of social 

development at this time, Hartup (1970) stated that after World War II 

there was relatively little scientific study of children's peer rela

tions. Lambert (I960) and Almy and Genishi (1979) similarly stated 

that the study of young children in groups was a topic not stressed in 

recent years, resulting in a dearth of knowledge about the social life 

of the child. 

In education and psychology the increasing focus in the 1960's 

on reinforcement theory (Yarrow 1975) and upon intellectual development 

(Leeper et al. 1974) showed a change in the focus of concern about chil

dren. Yarrow (1975) stated that the emphasis on reinforcement theory 

focused on the importance of the adult in influencing children's behav

ior. Cooperative behavior was viewed as primarily determined by adults 

(Azrin and Lindsley 1956; Hart 1968). Modification of children's un

desirable behavior consisted of changing the adult role (Blackham and 

Silberman 1971). Fargo, Behrns and Nolen (1970) also emphasized the 

importance of the teacher's role in changing behavior. The effect of 

peer interactions on behavior was ignored. 

Frost (1968) and Evans (1971), in examining contemporary pro

grams for young children reported few programs emphasizing social-

emotional development. There was a shift from investigating processes 

of interaction to measuring acquisition of intellectual concepts. A 

schism developed between two concepts of education: product-orientated 

programs versus process-orientated programs. The controversy still 

wages strong. There is little empirical evidence to support the 
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process-orientated viewpoint, and most support is of an indirect 

nature from the theories of Dewey and Piaget (Evans 1971). It is less 

difficult and less time consuming to measure products, e.g. acquisition 

of specific intellectual concepts, than it is to measure what happens 

during processes, e.g., peer interactions. 

Underpinning and supporting these controversies was the pres

sure of current problems. Hunt (1964) pointed out the increasing urgen

cy of maximizing the intellectual potential of our children due to the 

rapidly expanding role of technology and the challenge of eliminating 

racial discrimination at this point in time. Leeper et al. (1974) com

mented that educational programs, being sensitive to current social and 

cultural conditions, redefined their objectives placing far greater 

priority on acquisition of quantitative knowledge than upon the indi

vidual development of the child. 

Regardless of the reasons for the discontinuance of the study 

of children's social life, the need for such study is still apparent 

and there appears to have been a reawakening of interest in peer inter

action in the past decade (Lewis and Rosenblum 1975; Lamb 1979). Almy 

and Genishi (1979) in a revised edition of Ways of Studying Children 

devoted a whole chapter to the study of children in groups, and pointed 

out the importance of observational methods for teachers of young chil

dren. Studies by Lee (1975) and Lieberman (1977) have also suggested 

that peer interactions, in compelling children to shift from role to 

role and to adopt different social strategies, enhance interpersonal 
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competence and generate a sense of the "generalized other" (Mead 1917). 

However, these formulations must remain tentative pending further re

search. 

Increasingly, innovative strategies and programs have returned 

to integrating social experiences with other experiences in early child

hood development (Smith 1974). These programs have become known by a 

variety of names: confluent education, humanistic education, social 

problem solving, and affective or psychological education (Bessell and 

Palomares 1969; Brown 1971; Spivack and Shure 1974). These approaches 

all have in common a more comprehensive approach to child development 

which includes interpersonal competence. 

Encouraging as this "rediscovery" is, there is as yet no cohe

sive, integrative developmental theory about the processes through 

which children acquire social skills (Hartup 1970; and Lee 1975). Meth

odology in studying social processes of interaction has remained crude 

(Clausen 1968). Yarrow (1975) commented that "the most efficient strat

egies, designs, and techniques for investigating peer relations have yet 

to be worked out" (page 299). 

The Heed for an Objective, Empirical Approach to 
Systematic Observation in Natural Settings 

Direct observation in natural settings started out as a fertile 

field in the 1920's but it attracted little attention until recently 

because of an increasing interest in measuring intellectual benefits 

and gains from reinforcement programs. This necessitated manipulation 
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and careful control of variables studied in laboratory settings (Ellis 

and Scholtz 1978). 

As a result of an interest in exercising controls over extra

neous variables, research in psychology has been almost exclusively 

conducted in the laboratory (Wright 1960). The educational psycholo

gists generally resisted the study of person-environmental interactions 

(Hunt 1975). Fisher and Berliner (1977) stated that little more than 

thirteen percent of the past studies in child development used observa

tional techniques. Brandt (1972) commented on the heavy emphasis dur

ing the 1950fs and 1960's on laboratory research and that few books on 

statistical measurement contained more than a superficial mention of 

observational methodology. Usually such research is subsumed under 

"descriptive research," which came to be frowned upon as a most unsci

entific approach to research. Fisher and Berliner (1977) stated that 

the bulk of research on teaching used traditional research designs that 

led to examination of effects in highly artificial situations restrict

ing the generalizability of findings. 

The exception to the above was the work of the ecological 

psychologists, who courageously maintained interest in research in 

natural settings throughout the thirty years from the 1950's through 

the 1970's. One of the foremost in this group, Barker (1968), claimed 

that today environments are more varied and unstable than heretofore, 

and that laboratory experiments do not reveal how variables of behavior 

are distributed across different settings and time intervals. Gellert 

(1955) advocated the use of natural settings in order that on-going 
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behavior could be recorded on the spot, where experimental manipulation 

of subjects and environments is not possible, and for use with very 

young children, whose expression is frequently non-verbal. 

Since the late 1960's there has appeared a growing interest in 

research utilizing natural environments (Willems and Rausch 1969; and 

Kerlinger 1973). Wright (1960), Blumer (1969) and Gump (1975) were 

among those who argued strongly for or performed interactionist research 

in naturalistic settings. Willems and Rausch (1969) stated that little 

is known about the distribution of psychological variables in the real 

world. Striking differences were found between behavior in laboratory 

settings and natural settings (Gump and Sutton-Smith 1955; Gump and 

Kounin 1960; Fawl 1963; and Breland and Breland 1966). 

Hodgkinson (1967) reported that behaviors such as creativity 

cannot be studied in experimental situations because it cannot be pro

duced on demand and does not depend upon a fixed sequence of events. 

Sechrest (1969) advocated natural research settings since the awareness 

and cooperation of the subject is not required and the phenomena being 

studied is not changed. Weick (1968) noted that even though experi

menters search for natural settings, choice of setting is frequently 

carelessly made. He urged exercising care in selection of settings 

that are equivalent to those allowing emergence of natural behavior, 

those which pose minimal restraints on behavior. Studies concerning 

social development rarely described the setting fully or why the set

ting was chosen. Perhaps the strongest advocate for research in nat

ural settings today is Bronfenbrenner (Bronfenbrenner and Mahoney 1972; 
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Bronfenbrenner 1979) who argues for a new research approach in the 

behavioral sciences which would combine a more vigorous scientific 

method with what he calls "ecological validity—the study of the devel

oping person in the context in which he lives" (Bronfenbrenner and 

Mahoney 1972, page V). 

Because of this hiatus in the research little attention has 

been paid to the difficulties and problems associated with it. There

fore, the following section will be devoted to the discussion of gen

eral problems involved in observational research and more specifically 

the problems of making inferences from observed interactions. This was 

stressed throughout the literature as the most crucial variable affect

ing results and interobserver agreement (Kerlinger 1973). Problems 

of inference include construction of categorical systems, definition of 

the unit of behavior, and the training of observers. 

General Problems 

Designing and implementing research which examines interactions 

is difficult and time-consuming (Gellert 1955). Interactions cannot be 

produced on the spot, and frequently have to be examined after the fact 

if natural settings are used. There is. a larger number of variables 

to account for in natural settings and control of these is more diffi

cult. Developing workable observational categories takes considerable 

time and thought (Gellert 1955; Borgatta and Crowther 1965). Designing 

and implementing the necessary interobserver agreement studies as a 

preliminary to the larger study increases the difficulties and time 

spent. Also, it is more difficult to observe processes of Interaction 



15 

with young children who are more non-verbal than with adults in 

natural settings. Children from nine to ten years of age are more 

frequently out of the sight and hearing of adults (Opie and Opie 1959). 

Very young children are difficult to observe since they are not as ver

bal as older children and non-verbal behavior can be too subtle to re

cord accurately (Weick 1968; Galloway 1972; Ostler and Kranz 1976). 

The problems encountered in designing observational systems for 

studying social behaviors are equally valid for studies of interobserver 

agreement which are a necessary requirement for observational studies. 

Frequently it is difficult to obtain details of interobserver agreement 

studies since they are traditionally conducted as a preliminary to a 

larger study, which only mention briefly procedures employed in deter

mining interobserver agreement of observation schedules. The problems 

associated with this type of research have been reported by Herbert and 

Attridge (1975). With increasing use of systematic observation in 

natural settings, and in the increase in the study of social interac

tion, reporting of such details is, however, becoming extremely impor

tant for determining the internal reliability of the findings. As will 

be seen below, the complexity of the problems associated with such re

search and arising controversies indicate a tremendous need for further 

examination of research methodology used in the study of social inter

actions in natural environments (Gellert 1955). 

Construction of Categories 

The necessity of defining categories precisely and unambiguous

ly in operational terms has been well acknowledged by researchers 
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(Arrington 1943; Flanders 1970; Kerllnger 1973). -Established categories 

of behavior should be inclusive of all possible behavioral indicators 

and categories should be mutually exclusive of each other. However, 

Schoggen (1978) contended that the challenge of developing appropriate 

taxonomies has been largely unconfronted. From the beginning of re

search on social interaction in the 1930*s there has developed a widen

ing and deepening chasm between those who argue for categories to be 

established on molar as opposed to molecular criteria. 

Those who favor a molecular approach feel that detailed speci

fication of criteria for behavioral items is necessary and argue for 

definitions of categories to be reduced to subordinate and more direct

ly visible parts (Moustakas, Sigel, and Schalock 1956). Weick (1968) 

is among those who advised using more explicit behavioral clues as a 

means to lower inferential demands on the observer. Hartup (1979) 

claimed that the investigator makes the decision to become a "taxonomic 

lumper," i.e., one who uses large, inclusive categories, or a "taxonomic 

splitter," i.e., those whose classification systems are based on small

er, less inclusive units. With the use of factor analysis he has shown 

that relationships between molar and molecular units are extremely com

plex. In the field of ethology, Hutt and Hutt (1970) advocated the 

study of actones, i.e., molecular events. They criticized the categor

ical systems of the early observational studies conducted by researchers 

like Olsen (1929) and Arrington (1939) and of the pioneering ecological 

psychologists like Barker (1968) as being of a molar nature and, there

fore, imprecise and inobjective, and requiring high inference. 
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Those arguing for a molar approach, however, point out that the 

gains in objectivity and interobserver agreement from molecular criteria 

lead to sacrificing substance and meaning (Jersild and Meigs 1939; 

Wright 1960; and Kerlinger 1973). King et al. (1952) felt that "con

ceptual properties could be adequately defined without being positivis-

tically reductive" (page 151). The ecologists, stressing mutual 

interdependence between organism, behavior, and environment emphasized 

using molar phenomena so as not to destroy the "stream of behavior" 

(Barker 1968). Brandt (1972) similarly stated that the more exhaustive 

the set of observational categories the less it was tied to a theoret

ical base, leaving little relationship to meaningful variables. 

Herbert and Attridge (1975) advocated using categorical systems 

utilizing as low inference categories "as the complexity of the behavior 

under study would permit" (page 10). They felt that interpretation of 

data should take place after observational coding. Many others, how

ever (Weick 1968), felt that to avoid using context clues it is neces

sary to use immediate judgment, and advocated using context clues as 

little as possible. They, along with Gellert (1955), felt that using 

items requiring low inference frequently led to disturbing the continu

ity of behavior and its complexity. However, Kerlinger (1973) noted 

that "systems with high degrees of inference required of the observer 

are more common and probably more useful in research" (page 543). 

Wright (1960) claimed that the larger number of criteria for a given 

behavior the more inference is needed. 
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Other concerns in constructing and utilizing categorical systems 

have been expressed by Weick (1968) and Lamb et al. (1979) who lamented 

the fact that most categorical systems only record verbal behavior since 

non-verbal, overt behavior is too subtle to categorize. Bales (1951) 

used only verbal criteria for categories in his system of interaction 

process analysis. The behavior of preschool children is more non-verbal 

than verbal and, therefore, more difficult to interpret (Galloway 1972; 

Ostler and Kranz 1976). 

The complexities of designing a categorical system are so vast 

that considerable time and thought are needed to develop a workable sys

tem within a given theoretical framework. Some attempts have even taken 

years to develop (Bales 1951). Gellert (1955), Boyd and DeVault (1966) 

and Herbert and Attridge (1975) spoke of testing and refining a given 

system many times before it was decided upon. Gellert (1955) stated 

that perhaps it is impossible to construct a completely satisfying cate

gorical system because it is inevitable that violence be done to the 

continuousness and great complexity of human behavior. 

Unit of Behavior Sampled 

The unit of behavior to be observed can have an effect on the 

accuracy of observational inferences. Although there is no preferred 

method, time sampling has been the most used. Attempts have been made 

to determine the amount of time deemed necessary for observing a given 

category of behaviors with time intervals ranging from three seconds to 

three hours. Time sampling which was developed in the 1930's 

(Goodenough 1930; Parten 1932; and Arrington 1943) most frequently used 
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short time samples ranging from several seconds to five minutes. 

Arrington (1943) felt that short time samples would yield a more repre

sentative sampling of behavior. Goodenough (1930) used a thirty-second 

interval since she observed the direction of behavior in young children 

changing even within a period as short as one minute. Weick (1968) 

argued that short time samples permit immediate judgment, thus avoiding 

inferences derived from context clues. Interobserver agreement could 

increase with very short time samples. 

Wright (1960) pointed out that time sampling does not always 

honor natural behavioral units and with Barker (1968) felt it removed 

behavior from its immediate relevant context. Jersild and Meigs (1939), 

Kerlinger (1973), and Thorndyke and Hagen (1978) concurred with this 

opinion. In summary, the concern is that while increasing interobserver 

agreement using short time samples, the meaning and significance of 

behavior can be lost. 

Training of Observers 

The importance of training observers for research has been 

frequently attested to by a number of researchers (Whyte 1951; Borgatta 

and Bales 1953; Gellert 1955; Smith and Connolly 1972). Although Heynes 

and Zander (1953) detailed steps in training of observers, no actual 

description of such training was found in the research literature. 

Recently, the importance of reporting training has been given attention 

(Herbert and Attridge 1975). 

The accounts of training typically mentioned the amount of time 

spent in training. The recommendations for optimum time varied widely 
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from none (Parten 1932) to three or four months (Borgatta and Bales 

1953). Jersild and Markey (1934) gave four mornings of training to 

observers plus continued work with the chief investigator during the 

study. The greater the inference required appeared to demand more 

training. Weick (1968) commented that non-verbal behavior was too sub

tle to record unless observers were trained to be sensitive to it. 

Mishra (1979) and Berliner (1980) felt that training was necessary and 

would ensure good' interobserver agreement if the categories were suf

ficiently delineated. 

Little information was provided in the literature as to the 

background of the observers in terms of previous experience with chil

dren or experience with observing although this was considered impor

tant by Connolly and Stratton (1968). Smith and Connolly (1972) stated 

that it was important to know interobserver agreement of two observers 

with or without training in order to determine how well verbal defini

tions could be understood by themselves. Whyte (1951) felt that the 

type of student who was chosen as an observer was important, with 

those who were further advanced toward the doctorate becoming "ideo

logically musclebound" and less open minded toward training. 

Several suggestions for effective training emerge from the 

literature. King et al. (1952), for example, found that when back

ground information on the subjects was given, interobserver agreement 

decreased considerably. They, along with Heynes and Zander (1953) 

stipulated that understanding the research problem under Investigation 

and the behavioral criteria being observed did not necessarily mean 
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that the trainee could properly identify the target behaviors when they 

saw them. King et al. (1952) and Heynes and Zander (1953) found that 

training was most effective when the observers helped develop the ob

servational system. Jersild and Markey (1934) felt that training 

should continue until a consensus among trainees was achieved. Bor-

gatta and Bales (1953) stated that one could feel reasonably confident 

that training would produce reliable observers, or observers who were 

consistently arbitrary. Johnson and Bolstad (1973) found that obser

ver agreement following training decreased over time. 

The Current Status of Analysis for Recording Data 
and Determining Interobserver Agreement 

With the resurgence of interest in social development and sys

tematic observation in natural settings, more attention is currently 

being paid to data recording and statistical analysis used to estab

lish interobserver agreement (Hawkins and Dotson 1975; Baer 1977; 

Kratochwill and Wetzel 1977; Lamb et al. 1979). More articles are ap

pearing in journals concerning interobserver agreement (Herbert and 

Attridge 1975). However, there seems to be considerable confusion 

over the meaning of reliability, and how it should be determined (Her

bert and Attridge 1975). Interobserver agreement is still considered 

the most common form of reliability (Rosenshine and Furst 1973), al

though it is not a measure of reliability in a strict theoretic-

measurement sense (Herbert and Attridge 1975; Frick and Semmel 1978). 

Baer (1977) pointed out that all measures of interobserver agreement 

are measuring more than the agreement of perceptions by two observers. 
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Below are discussed some of the problems currently being explored in 

the literature regarding recording of the data and its statistical 

analysis. 

Data Recording 

Kazdin's (1977) remarks concerning obtaining accuracy in re

cording reflected opinions generally acknowledged throughout the 

literature: Observers should be unobtrusive and covert, with no com

munication between them in order to have as little effect on the sub

ject's behavior as possible. Lamb et al. (1979) argued for highly 

sophisticated recording equipment to replace human observation to re

duce activity to speeds slow enough to categorize behavior more finely 

than the inter-actionists do. They and Gellert (1955) pointed out the 

costliness of using this equipment and with Rebello (1977) the fact 

that results from mechanical devices still have to be interpreted. 

Most studies recorded only the frequency of behavior (Arring-

ton 1939; Jersild and Meigs 1939). Later Marshall and McCandless 

(1957) pointed out the necessity of recording both the frequency and 

the amount of time spent in each category of behavior. Although both 

measures are quantitative, the importance of the behavior would be 

more apparent by recording the amount of time spent in each category. 

The number of observers necessary to give a satisfactory es

timation of interobserver agreement was found to vary a great deal 

and depended on the purpose of the study, the complexity of the re

cording technique and the variability of the conditions of the ob

servation. Most studies used two observers, one observer with the 
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experimenter (Kratochwi.il and Wetzel 1977). However, Parten 

(1932) used three observers with herself, the experimenter. King et 

al. (1952) used three observers paired with each other in three dif

ferent combinations. Arrington (1943) felt several pairs of observers 

should be used. Olsen (1929) found that increasing the total amount 

of observation time increased agreement. Heynes and Zander (1953) 

concluded that increasing the number of observers increased agreement. 

Statistical Analysis of the Data 

Statistics used to determine interobserver agreement have 

been mostly correlation and percentage of agreement (Kratochwill and 

Wetzel 1977). Although correlational method was formerly the most 

widely used (Heynes and Zander 1953; Kerlinger 1973), percentage of 

agreement seems now to be the most popular method for determining 

interobserver agreement (Kratochwill and Wetzel 1977). 

More recently, use of percentage of agreement has been ques

tioned. Hawkins and Dotson (1975) demonstrated that this conventional 

measure could not guard against misrepresentation of the findings as 

regards experimental research. They along with Kratochwill and Wet

zel (1977) felt that plotting the observer's data graphically would 

provide a point-to-point relationship between data sets. However, 

others argue for use of less sophisticated measures especially with 

categorical systems requring use of high inference (Herbert and At-

tridge 1975). Baer (1977) claimed that too much attention can be paid 

to the statistic used since all of the measures mentioned here are 

terribly dependent upon phenomena other than two observers seeing the 
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same thing at the same time. He was of the opinion that different 

estimates obtained by different formulas indicated the arbitrariness 

of all of the formulas rather than the greater adequacy of one formula. 

Herbert and Attridge (1975) agreed, claiming that measures of inter-

observer agreement are obtained through application of a system of 

observation; they are not the properties of an instrument, or of a 

system, or of the observers, though all of these do affect the relia

bility measure obtained. In addition, applying different formulas of 

percentages of agreement to the same data was found to produce differ

ent percentages (Hartman 1977; Swingle 1977). Frequently, which for

mula used was not stated in the studies reviewed. 

Another criticism of these statistical techniques is that be

haviors occurring with very high and very low frequencies can have very 

high and very low interobserver agreement respectively (Johnson and 

Bolstad 1973). Very high and very low frequencies can produce high 

change levels of agreement, and percentage estimates could overesti

mate the real agreement (Yelton, Wildman and Erickson 1977). To ad

dress these problems, reporting of occurrence and non-occurrence 

percentages as judgmental aids has been proposed (Hawkins and Dotson 

1975; Hartman 1977; Yelton et al. 1977). Kratochwill and Wetzel (1977) 

and Mitchell (1979) warn that use of non-occurring percentage agreement 

can Inflate the conventional percentage measure. No alternatives to 

the two commonly used percentage formulas have been found, and judg

mental aids such as Kappa and Phi have as yet to be accepted in ap

plied behavioral research. 



CHAPTER 3 

PROCEDURES 

The procedures developed for this observational system to be 

discussed in this section are: (1) the setting; (2) the subjects; 

(3) the play material used; (4) the observers; (5) criteria established 

for categories of social participation; (6) training of observers; 

(7) unit of behavior selected; and (8) data analysis. 

Setting 

In the fall of 1980 two similar settings were chosen because 

they satisfied the criteria for natural settings as stated in the 

introductory chapter. School I offered a program from kindergarten 

through high school, while School II was a preschool with programs 

for children ages three through five years of age. Both schools 

offered a setting that allowed children to interact naturally and 

the flow of interactions could be easily observed with little manipu

lation of the antecedent and present conditions of the setting. Both 

the student observers and the children volunteered for the activity. 

Behavior of the observers did not affect the children's behavior. The 

chosen unit of behavior was as natural as possible under the condi

tions of a quasi-experimental study. 

Both are private schools and both espouse a philosophy of 

open education with a variety of creative activities and lengthy 
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periods of free choice of activity. Parents enroll their children 

in these schools because they desire a more open and creative educa

tional experience for their children than they feel is currently 

offered by traditional public school programs, and are willing to pay 

for it with expenditures of time and money. To obtain a sample of 

children ages four through seven both schools had to be used since 

School II offered only a preschool program and School I had too few 

preschoolers for the purposes of this study. 

In both settings the children were so engrossed in their play 

in the sandbox that they appeared oblivious to the observers. Both 

settings allowed for adults moving freely around, and the children 

were used to having adults close by while they played. Students and 

professors at the University of Arizona frequent both schools for 

purposes of observation and research, and parents participating in 

the programs are present every day. 

The sandbox was introduced and maintained as other creative 

activities in both settings. The only specific directions given 

were: (1) there is room for four or five children to play, (2) you 

can play any way you want with the sand and toys, (3) try to keep 

the sand in the box. No further directions were necessary since 

the children in both settings were accustomed to the introduction 

of new activities into the programs. During the training sessions 

the children were allowed to play as long as they wished * 

Due to time constraints, during the three data gathering 



27 

sessions at each school, four children played for approximately 

ten minutes, after which another group of four children was given a 

turn. 

At School I the children were mixed agewise for all activities, 

ages ranging from four to twelve years of age. Children were free to 

use the entire foothill setting throughout the day. Activities out

side include gardening, care of animals, use of large climbing struc

ture of several levels, sports, e.g., basketball, walking through 

the desert. Indoor activities include art: easel painting, play 

dough, and structured projects, e.g., making paper; unit blocks and 

special projects, e.g., plumbing pipes; music, especially structured 

group work with instruments; a language arts center; a science and 

math center; and several versatile areas including a loft and a 

climbing structure used for reading, quiet talk, games, or dramatic 

play, Projects and activities are changed to reflect different group 

needs, interests, and holidays. 

The children sign contracts to complete projects such as 

skills, gardening, etc., while other projects are optional. The 

sandbox was an optional activity. All ages were allowed to use the 

sandbox during the training sessions, but on the three data gathering 

days only six- and seven-year-olds were allowed to use it. The sand

box was placed outside under a covered porch where it did not interfere 

with other activities and where it was easier to hear the children's 

conversation. During both the training and data gathering sessions, 

if more than four children wished to play at one time, the children 
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were requested to find another activity and a sign-up sheet was 

provided for their name and where they could be found. Due to 

the outdoor location and the fact that the children freely used such 

a large space, it was sometimes necessary to ask for volunteers, 

especially after the novelty of the experience wore off, and at 

times when special activities, e.g., Halloween, took popular prece

dence. 

Occupying approximately two-thirds of an acre in a residential 

area in the city, School XI offeres a varied program of creative 

experiences both indoors and outdoors. Experiences offered are: 

construction activities—sets of unit blocks, large outdoor blocks, 

and carpentry; dirt and mud play; art—easel painting, clay, and 

collage; dramatic play; trikeramas and climbing equipment; gardening 

and care of animals; quiet areas indoors for reading, playing games, 

and observing science materials. There are long periods of free 

choice of activity interspersed with group times for snack, enjoyment 

of literature, music and creative dance and special science programs. 

This school divides the children into age groups. The ratio 

of adults to chidren varies with the age group, with one teacher and 

one parent in each group. The five-year-old program has twenty-one 

children, two four-year-old groups have twenty children each, and the 

three-year-old program twelve children. In both the four-year-old 

and five-year-old programs the sandbox was placed in a quiet area 

inside. Due to the smaller amount of space utilized by these groups, 

the sandbox was readily visible and children freely volunteered to 
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use.it. Due to the limited amount of time available to the student 

observers and the routine of the five-year-old program, data was 

gathered during one of their group sessions, with four children volun

teering for a turn at one time. At all other times data gathering 

was conducted during free choice time. 

Subjects 

In this study ten children from each of four age groups were 

observed: four and five-year-olds from School IX and six and seven-

year-olds from School I. All children with two exceptions were 

middle-class white Anglos. The same children in each age group were 

not necessarily observed by the three teams of observers since par

ticipation was voluntary. For the same reason equal numbers of boys 

and girls were not obtained. Due to the small numbers of children 

in each age group some children were observed more than once. To 

obtain equal numbers in the two age groups at School I where the 

children were not segregated according to age, children were observed 

until the behavior of ten six and seven-year-olds was recorded. The 

sex characteristics of the four age groups are shown below in Table 1. 

Table 1. Student Characteristics of Sex and Age 

Age 
Sex Four-year-olds Five-year-olds Six-year-olds Seven-year-olds Total 

Female 18 17 16 17 68 

Male 12 13 14 13 52 



30 

Play Material 

A sandbox of sheet metal, 3' x 18", was designed by the 

investigator to contain fine, white beach sand, filled to a depth 

of three inches. The sandbox was placed on the end of a table at a 

height children could easily reach into while standing. Shallow boxes 

containing miniature toys were placed on the table next to the sandbox. 

There were boxes of people: a round, wooden family group, and cowboys 

and Indians; boxes of natural materials: sticks and stones; one box 

of manipulative toys, e.g., spoons, funnels, cups, small dishes; one 

box of small cars and trucks; two boxes of animals: farm animals and 

zoo animals; and one box of small blocks of square, rectangular and 

cylindrical shapes. 

Observers 

Observers were chosen from volunteers from University of 

Arizona classes in educational psychology. Volunteers were requested 

who would be interested in the project and in learning how to observe. 

Then it was added that volunteers would be paid. Out of nine volun

teers three were chosen who had no previous experience in observing 

and whose schedules allowed them to work together twice a week. Two 

volunteered for the experience itself and one for the money. All 

three were female of approximately twenty years of age, and in their 

junior year in the college of education. One had taught swimming to 

children six to thirteen and had spent one semester as an aide in a 

local preschool. One had cared for children of a working mother 
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after school and was currently working with mentally retarded adults 

at the Beacon Foundation. The third had baby-sitting experience in 

high school plus volunteer work as an aide in a local preschool for 

one semester. 

Observer Training 

Due to the different class schedules of the student observers 

and to the variability of the schools' programs, training sessions 

varied in length from forty-five minutes to two hours for six sessions 

over a period of four weeks. The first two weeks, four morning 

sessions with all three students were scheduled, two sessions at 

each school. The next two weeks each student was trained alone with 

the investigator for one day each week at School X. The additional 

training took place at this school because it was felt that the behavior 

of the older children was more complex and posed more challenges for 

observing. Two students received approximately ten hours of training 

and the third, eight hours. It became impossible for all three stu

dents to receive exactly the same amount of training due to scheduling 

difficulties, illness or prior commitments. 

At the beginning of the training each student was provided 

with a short description of the purpose of the study, and a modified 

version of Parten's (1933) scale of social participation. The investi

gator provided the training. During the first session of the training 

programs, the social interaction of the four children was observed in 

terms of the three categories, with both the investigator and the 
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students identifying social behaviors and their place in the 

categorical system. The focus here was upon clarifying the distinction 

between the three categories. 

The format in the remaining sessions was for students and 

investigator to observe a single child for a prescribed length of 

time and record specific behaviors with a check mark in the appropri

ate categories. The observers then moved away from the sandbox and 

compared results. Each observer identified specific behaviors and 

explained criteria for recording it in a category. In this way it 

was possible to determine if the social meaning of the behavior was 

perceived to be the same by all the observers. Discrepancies and 

differences of interpretation were discussed and clarified. 

At the beginning of the training session, percentage of agree

ment of each student with the investigator was approximately 30% to 

40%. At the end of the four group sessions percentage of agreement 

increased from 50% to 60%. After the individual training sessions 

agreement had increased to 76% to 78% (this was at School I only). 

Categories of Behavior 

Focus was on the ongoing processes of interaction between the 

children. Both verbal and non-verbal behavior was included. The 

basis of the system was one used by Parten (1932) and modified for 

use with the sandbox. Parten's classifications of solitary and 

parallel play were grouped together because they were largely indis

tinguishable due to the close proximity of the children in the sandbox. 
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Her classifications of unoccupied and onlooker behavior were not used 

because they were not applicable. See charted criteria for the three 

categories of social interaction in Table 2. 

Unit of Behavior 

A time sample of two and one-half minutes divided into ten 

intervals of fifteen seconds each was used. At the end of each fifteen 

second interval observers checked each category of behavior that was 

observed during that Interval. 

Data Analysis 

Recording and Scoring of the Data 

In this study the observations of the investigator were com

pared with each of three student observers. Familiarity with the ob

servers during previous training sessions guaranteed the unobtrusiveness 

of the observers. Observers used stop watches that were synchronized 

at the beginning of observation of each child. Each child was observed 

in a group of four children. Moving around the sandbox each child was 

observed for two and one-half minutes. When each of these four chil

dren had been observed, another group of four children came to the 

sandbox. Each team of student observers with the investigator observed 

ten children from each age group for a two and one-half minute period. 

(See Appendix A for samples of recorded data.) 

The data was scored by placing recorded data for two observers 

side by side in each category. Agreements and disagreements were eas

ily tabulated and gave an accurate measure of agreements and 



Table 2. Criteria for Categories of Social Interaction with a Sandbox and Miniature Toys 

SOLITARY-PARALLEL PLAY ASSOCIATIVE PLAY COOPERATIVE PLAY 

Physical Behavior 

The child plays alone ulth his own Coys. 
Be nay watch the other children. 
The child leaves the sandbox to 
choose toys. 

Verbal Behavior 

He uay talk to himself or to adulta. 
He nay hum or sing to himself. 

Draaatlc Play 

The child can participate In dramatic 
play, but only ulth himself and his 
Own toys. 

Physical Behavior 

Tvo or more children are engaged In a 
common activity. Frequent themes are 
burying toys, using the sand as rain 
or snow, crashing the toy cars, gal
loping horses through the sand, or 
placing objects together In the aand. 

Each child participates In the coman 
activity In his oun way. 

Imitation can be observed. 
There can be borrowing, loaning, or 
sharing of toys and materials. 

There can be discussions and arguments 
over the possession of coys. 

There can be staking out of boundary 
lines between the children's play 
spaces. 

Verbal Behavior 

Conversation can be about the common 
activity or a collective monologue. 

There can be Joint laughter, giggling 
or short nonsensical exclamations. 

Statements can be heard requesting 
attention from other children as to 
what they are doing. 

Dramatic Play 

Concerns the common activity but each 
child acts Independently. 

Physical Behavior 
Individual Interests are suborglnated 
to the Interests of the group. 

There will be a division of labor, 
with manipulation of the sand and 
toys In pursuit of a common goal. 

There will be leaders and followers. 

Verbal Behavior 

Suggestions or orders are Issued for 
the use of the sand and toys, some 
accepted, some rejected. 

The goal la stated, and most conversa
tion concerns achieving this goal. 

Draaatlc Play 

Roles are assigned, accepted or re
jected either for themselves or for 
the toys. 

Children build together a scene which 
becomes a setting for dramatic play. 
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disagreements at the same point in time. (See Appendix B for examples 

of scored data.) 

Statistical Analysis 

Two formulas of percentage of agreement were applied to the 

scored data: 

, 2(sum of agreements) 
total number of choices 

2 sum of agreements 
sum of agreements plus sum of disagreements 

Since the hypotheses to be tested concerned proportions instead 

of frequencies, a variation of the Z ratio was substituted for the stan

dard Fisher's Z to test for significant difference between the samples. 

A weighted mean of two sample proportions was estimated by the follow

ing formula (Guilford and Fruchter 1978): 

N P + N P 
1 1  2  2  

"1--2 

The test of significance of a difference between two sample proportions 

was computed by the following Z ratio (Guilford and Fruchter 1978): 

P - P 
z  = — - ±  2 -

/ 2Pe - Qe 
/ Ni 

where Qe — 1 - Pe and where the two samples were of the same size, i.e. 

Ni = 10. a level was established at the .05 level, with 1.96 as the 

critical Z. The proportions of percentage of agreement used were those 

obtained from Formula 1. 



CHAPTER 4 

RESULTS 

The results pertaining to interobserver agreement will be 

presented in this chapter. The hypotheses will then be restated and 

tested in the light of obtained findings. 

Interobserver Agreement 

Table 3 below shows the data for the number of agreements, num

ber of disagreements, and number of total choices for each of the age 

groups in the three categories of social interaction. 

The greatest number of choices was in solitary-parallel play, 

almost twice as many as in associative play. The least number of 

choices was in cooperative play, with more than four times the number 

of choices in associative play as in cooperative play. It is important 

to note there were no agreements and five disagreements in the four-

year-old group in cooperative play. Solitary-parallel play decreased 

steadily from age four to age seven. Associative play and cooperative 

play increased somewhat from ages four to seven. 

Table 4 presents the percentage of agreement in each category 

of social interaction for each observer with the investigator, utiliz

ing two different formulas for computing interobserver agreement. 

Formula 2 is seen to be more stringent a measure of interob

server agreement than Formula 1. Between Formula 1 and Formula 2 there 
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Table 3. Observer Agreements and Disagreements with Regard to the Number of Choices for Each 
Age Group in Each Social Interaction Category 

Categories of Social Interaction 

Solitary-Parallel Associative Cooperative 
Total Total Total 

Age Groups A D Choices A D Choices A D Choices 

Four-year-olds 282 17 581 96 32 218 0 5 5 

Five-year-olds 243 25 511 121 34 277 37 8 82 

Six-year-olds 216 38 470 107 51 265 31 15 77 

Seven-year-olds 196 44 436 100 58 258 30 18 78 

Totals 937 124 1,998 424 175 1,018 98 46 242 

A = Agreements 
D = Disagreements 



Table 4. Results of Two Formulas for Computing Percentage of Interobserver Agreement in Each 
Category of Social Interaction 

2 (Number of Agreements) 
formula l: „ . ,—"  ?  Total Choices 

Categories 

Observer Solitary-
Team Parallel Associative Cooperative Totals 

„ Number of Agreements 
ormu a . dumber of Agreements & 

Disagreements 

Categories 

Parallel-
Solitary Associative Cooperative Totals 

1 93 83 78 89 87 71 64 80 

2 93 82 93 90 87 70 87 81 

3 95 85 50 90 91 74 33 82 

totals 94 83 80 89 88 72 68 81 

N = 10 
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was a 6% drop in interobserver agreement in solitary-parallel play, a 

10% drop in associative play, and an 18% drop in cooperative play. In 

total agreement between the observers there was an 8% drop between the 

two formulas. 

It is interesting to note the closeness of the percentages of 

agreement for both formulas for solitary-parallel play and for associa

tive play between the three observers. For Formula 1: Percentages for 

solitary-parallel play ranged between 93% and 95%; percentages for as

sociative play ranged between 82% and 85%. For Formula 2: Percentages 

for solitary-parallel play ranged between 87% and 91%; percentages for 

associative play ranged between 70% and 74%. However, the margins be

tween percentages for cooperative play were much wider: for Formula 1, 

50% to 93%; for Formula 2, 33% to 87%. 

In both formulas the total percentages show the greatest mar

gins between solitary-parallel play and the other categories. For 

Formula 1 the margin between solitary-parallel play and associative 

play was 11%, and between solitary-parallel play and cooperative play, 

14%. For Formula 2 the margin between solitary-parallel play and asso

ciative play was 16% and between solitary-parallel play and cooperative 

play was 20%. The margins between associative play and cooperative 

play was 3% and 4% respectively for Formula 1 and Formula 2. The high

est percentage of agreement for both formulas was in parallel play, the 

next highest in associative play, and the lowest for cooperative play. 
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Restatement and Testing of Hypotheses 

The present study was designed to test two specific hypotheses. 

These are restated in this section and then each is examined in the 

light of the obtained data. 

Hypothesis 1: There are no significant differences between 

proportions of interobserver agreement between age groups across cate

gories of social interaction. Table 5 below compares proportions of 

interobserver agreement between age groups across categories of social 

interaction. 

The results of these comparisons indicated that there were sig

nificant differences only between the four-year-olds and all the other 

age groups in the category of cooperative behavior. These differences 

were due to the zero number of agreements in the four-year-old group in 

cooperative play. It can be concluded that there were no differences 

in the difficulty of observing any age group in any category of social 

interaction with the exception of the four-year-olds in the category of 

cooperative play. Therefore, the hypothesis was accepted with these 

exceptions. 

Hypothesis 2: There are no significant differences of propor

tions of interobserver agreement between categories of social interac

tion across age groups. Table 6 below compares proportions of 

interobserver agreement between categories of social interaction for 

each age group. 

Significant Z scores were obtained only for the four-year-olds 

in comparison of the categories of social interaction of parallel 



Table 5. Comparison of Proportions of Interobserver Agreement between Age Groups across 
Categories of Social Interaction 

Age Groups 

Categories of Social Interaction 

Age Groups 

Solitary-Parallel Associative Cooperative 

Age Groups 
Percentages of Agreement 

Z score 
Percentages of Agreement Percentages of Agreement 

Z score Z score 

Four-year-olds and .9707-.9511 .8571-.8736 .0000-.9024 
Five-year-olds Z = .3916 Z = ,1872 Z = 7.6235 * 

Four-year-olds and .9707-.9191 .8571-.8075 .0000-.8051 
Six-year-olds Z - .8757 Z = .5142 Z = 6.9582 * 

Four-year-olds and .9707-.8990 .8571-.7752 .0000-.7692 
Seven-year-olds Z = 1.1252 Z = .8190 Z = 6.1235 * 

Five-year-olds and .9511-.9191 . .8736-.8075 .9024-8.051 
Six-year-olds Z = .5031 Z = .6993 Z = 1.0665 

Five-year-olds and .9511-.8990 .8736-.7752 .9024-.7692 
Seven-year-olds Z = .7663 Z = 1.0016 Z = 1.3926 

Six-year-olds and .9191-.8990 .8075-.7752 .8051-.7692 
Seven-year-olds Z = .2707 Z = .9075 Z = .9397 

ni = 30 
a = .05 
Z critical = ± 1.96 
* P < .05 



Table 6. Comparison of Proportions of Interobserver Agreement between Categories of Social 
Interaction across Age Groups 

Categories of Social Interaction 

Age Groups 

Solitary-Parallel Solitary-Parallel Associative with 
with Associative with Cooperative Coopeartive 

Percentages of Agreement Percentages of Agreement Percentages of Agreement 
Z Score Z Score Z Score 

Four-y ear-olds 

Five-year-olds 

Six-year-olds 

Seven-year-olds 

.9707-.8571 
Z = 1.5685 

.9511-.8736 
Z = 1.0614 

.9191-.8075 
Z = 1.2582 

.8990-.7752 
Z = 1.2984 

.9707-.0000 
Z = 7.522 * 

.9511-.9024 
Z = .7239 

.9191-.8051 
Z = 1.2805 

.8990-.7692 
Z = 1.9514 

.8571-.0000 
Z = 6.7079 * 

.8736-.9024 
Z = .9537 

.8075-.8051 
Z - .0235 

.7752-.7692 
Z = .0554 

ni = 30 
a = .05 
Z critical = ± 1.96 
*P < .05 
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behavior with cooperative, and with associative behavior with 

cooperative due to zero number of agreements in the four-year-olds in 

cooperative behavior. Therefore, there were no differences in the 

difficulty observing any age group in any category of social inter

action except for the four-year-olds in cooperative play, and the 

hypothesis was accepted with these exceptions. 



CHAPTER 5 

DISCUSSION AND IMPLICATIONS FOR FUTURE RESEARCH 

This chapter will include three sections. First the results 

will be discussed and interpreted. Secondly, the methodological is

sues in observer research in a natural setting affecting this study 

will be discussed. Thirdly, Implications for further research will be 

suggested. 

Discussion and Interpretation of Results 

The obtained data clearly indicate that interobserver agreement 

was quite high for all the observers across the three categories of so

cial interaction. However, an exception to this was noted for the 

third observer in the category of cooperative play especially with the 

six and seven-year-old subjects. It was disappointing that more exam

ples of cooperative play were not observed. It would be expected that 

high frequency of cooperative behavior would be observed in older age 

groups. In fact, more cooperative play was observed during the train

ing sessions with the older subjects than was evidenced in the recorded 

data. Such small observed frequencies of cooperative behavior and high 

observed frequencies of parallel play could be due to the fact that the 

play material, a sandbox with miniature toys, does not encourage co

operative play. The amount and kinds of social behavior may be a 

function of the activity. There may be differences in the two settings 
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and the subjects of the younger and older groups that could account 

for such few occurrences. The interaction between certain subjects, 

and between subjects and the setting on particular days may preclude 

certain behaviors and may explain why more cooperative play was ob

served during the training sessions than in the latter data gathering 

sessions. 

The data in Table 3 reveals the high frequency of solitary-

parallel play. This supports the findings of Parten (1932) who found 

behavior in the sandbox to be more of a parallel nature. However, the 

sandbox was not described in Parten1s (1932) study and could have been 

a large one that children play inside of, rather than standing around 

a smaller one as in this study. The decrease in solitary-parallel play 

and the increase in associative play with age supported the findings of 

Parten (1932) and of Gesell et al. (1940). However, the few occur

rences of cooperative behavior were contra to their findings. 

As stated in the Review of the Literature, other researchers 

grouped Parten's classifications into broader categories, frequently 

blurring the distinction between associative and cooperative behaviors. 

The criteria of this study's classification system were more specific 

than those of Parten*s, although both classification systems can be 

considered molar in approach. It was not deemed necessary or profit

able to further.reduce behavioral items to assume a more molecular 

approach. Such reduction was considered to strip behavior of its 

meaning and to be too difficult to record. 
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The examples of recorded data in Appendix A reveal that the 

behavior of subject B and of subject C shifted quite frequently be

tween categories. This was a common occurrence and further supports 

the statements in the Review of the Literature attesting to the fre

quent change of children's behavior within even a short time span. 

The procedures followed for determining interobserver agree

ment were the same for testing the hypotheses posed. Since some chil

dren were observed more than once it was impossible to test other 

hypotheses concerning social behavior. To test such hypotheses a 

longer time than the two and one-half minute sample used in this study 

would be desirable to satisfy the criteria of a more natural unit of 

behavior and to allow for needed individual improvisation with the sand 

and accessory materials, which is a component of all creative activi

ties . If this were allowed more examples of cooperative behavior might 

have been observed. 

Formulas for computing percentage of agreement were used rather 

than correlation because they give a better indication of agreement on 

identical items, and because the categorical classification used in 

this study required use of high inference, thus demanding less sophis

ticated measures. Further judgmental aids, e.g., computing occurrence 

and non-occurrence percentages, or chance levels of agreement were not 

computed because it was unclear as to how they could be applied to the 

scored data of this particular study. These measures are relatively 

new and have not been generally accepted as yet. Also, it appeared 

that reporting occurrence and non-occurrence percentages would Inflate 

the conventional percentage of agreement measures in this study. 
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The high obtained percentage of interobserver agreement 

indicates the reliability of the categorical systems as applied in 

this study. It is important to note that a categorical system cannot 

be considered reliable unto itself, but only reliable in its applica

tion, which application necessitates consideration of all the proce

dures of the observational system. 

The high percentage of interobserver agreement with this 

categorical system indicates that an operational definition of a crea

tive activity could be that it provides options for the different types 

of social interaction. To date criteria for creative activities have 

not been operationally defined. 

The second formula for computing interobserver agreement was 

observed to be more stringent than the first formula. Frequently in 

reports of research, the formula used is not stated, only that percent

age of interobserver agreement was computed. With such wide margins 

between the two formulas the necessity for reporting which formula is 

used is obvious. 

It is interesting to note from Table 4 how close the percent

ages of agreement for the three observers were in each of the.categories 

of solitary play and associative play, ranging from only a two point 

difference to a four point difference. These results plus the high 

overall interobserver agreement could indicate the effectiveness of the 

training, the explicitness of the criteria for these categories, the 

efficiency of the observers, the appropriateness of the unit of behav

ior chosen, or a combination of any or all of these conditions. 
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Which leaves one to wonder why the margins of interobserver 

agreement between the three observers were so wide for cooperative 

play. Although this has been discussed above it must be added here 

that perhaps the distinctions between associative and cooperative are 

not well delineated by the categorical system developed in this study. 

Perhaps the difficulty of this task is what has predisposed other re

searchers to combine these two categories. 

The lack of obtained significance when testing the two hypoth

eses Indicates that no age group or category of behavior was more dif

ficult to observe, except for the four-year-olds in the category of 

cooperative play. The zero frequency of agreement in this category 

for this age group (zero agreements and five disagreements) would yield 

significance. Even the wide margins between proportions of interobser

ver agreement between the other three age groups in cooperative play 

did not yield significance, thus indicating the ease of distinguishing 

this category. 

Methodological Issues in Observer Research 
in Natural Settings 

The traditional observational procedures utilized by studies 

in the past have not received much attention until recently. The dif

ficulties of conducting observational research, especially in natural 

settings and the controversies surrounding these procedures indicate 

the desirability of deviating from traditional procedures as in this 

study. This section will delineate and discuss procedures which 

departed from the traditional in this study. 
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First it must be stated that the problems and tremendous amount 

of time involved in conducting process research cannot be emphasized 

enough. From the planning to the construction of the categorical sys

tem, choosing sites and observers, training the observers, recording, 

scoring and statistically analyzing, the data involves a long, frustrat

ing process. Open mindedness and flexibility are essential for every 

step in the process to ensure the research upholding the values of an 

experimental philosophic framework. There are no shortcuts. This is 

perhaps one of the reasons process oriented research is not undertaken 

more frequently. 

The consumer as well as the researcher needs to constantly 

evaluate purposes and procedures of research in light of a philosophic 

framework. The long term goals of education must always be kept in 

mind and the researcher must not give in to the fads of education that 

stress short term goals, which are product oriented rather than process 

oriented. Establishing procedures proved to be a long and arduous task 

in order to keep them in line with the philosophic framework herein. 

Little information is available concerning procedures, and what is 

known is controversial, raising grave questions as to the legitimacy 

of certain practices. 

Traditionally it appears that little consideration has been 

given to the choice of setting for research about children. Although 

traditionally little description of the setting is detailed in the 

reporting of research, more attention is given to such description in 

this study because of the importance of the effect of the setting on 
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the results of the study. Great care was exercised in choosing the 

settings for this research to ascertain that the criteria for natural 

settings as stated in the introduction were satisfied. Two school 

sites were chosen as the settings because they satisfied these criteria. 

Both offered a setting that allows children to interact naturally and 

the flow of interactions could be easily observed with little manipula

tion of the antecedent and present conditions of the setting. Both the 

student observers and the children volunteered for the activity. Be

havior of the observers did not affect the children's behavior. Chosen 

unit of behavior was as natural as possible under the conditions of a 

quasi-experimental study and will be discussed further in this chapter. 

While variables can be more carefully controlled in a labora

tory setting, the strangeness of the setting and the manipulation of 

the environment precludes eliciting natural behaviors from the children. 

Validity can be seriously affected. The advantages of using a natural 

setting were set forth in the Review of Literature. However, there 

were many difficulties. Finding a natural setting in the present pub

lic school environment is difficult; there are few in existence. Even 

in the preschool programs few fit the criteria set forth in this study. 

This could be one of the reasons they are not more frequently chosen, 

but it also appears that the most accessible site is the one most 

readily chosen with little regard for its appropriateness. , Frequent 

description of the setting is limited to such statements as: "the 

activities in the program are typical of traditional, creative pro

grams," leaving one in doubt as to the definitions of "typical," 
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"traditional" and "creative." More lengthy description of the setting 

would enable the astute research consumer to clearly ascertain whether 

or not the criteria of a natural setting had been satisfied. At the 

present time it is dubious whether many researchers or consumers of 

research consider this issue important. Frequently, researchers are 

skilled in research designs and procedures, but frequently lack more 

than academic knowledge of children and learning processes. 

Obtaining four children at the sandbox at one time at School I 

and collecting data during group time during one session at School II 

weakened the criteria of a voluntary activity for natural settings, 

since volunteers had to be sought. Also, one of the student observers 

volunteered for the income involved rather than for the experience it

self. It is interesting to note that this was the observer who ob

tained the lowest interobserver agreement with the investigator. At 

School II, special activities, e.g., Halloween, proved more popular 

than the sandbox, and it was difficult to obtain volunteers for the 

activity. 

Using a natural setting meant it was impossible to control for 

numbers of boys and girls, or for the same children being observed by 

the different teams of observers with the investigator since the number 

of children in each age group was limited at both sites. This sharply 

decreased the number of options for hypothesis testing, which could 

only deal with the proportions of interobserver agreement. Occasional

ly children left the sandbox before observation of them was complete, 

and, therefore, recorded data concerning them had to be deleted. At 
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School II one of the recording days in the four-year-old area was 

unseasonably warm; children wished to play outside and invitations 

for volunteers had to be issued. 

Traditionally subjects have been described in terms of age, 

sex, and cultural background. In this study the subjects' cultural 

background was homogeneous. This homogeneity might indicate the need 

for more heterogeneous samples since homogeneity has been found to pro

duce higher percentage of interobserver agreement (Mitchell 1979). 

Traditionally, studies of social behavior have not included children 

past the preschool years; six and seven-year-olds were added in this 

study. Past studies using Parten's (1932) scale used few subjects; 

the number of subjects was increased to ten for each age group in this 

study. 

Traditionally little description of the observers has been pro

vided, especially concerning their past experience with children and 

with observing. Perhaps with greater experience in observing children, 

context clues would be used more frequently. In this study the use of 

context clues could have led to the use of greater inference on the 

part of the observers in making inferences. The student observers, 

having little experience with young children and none with observing 

children, tended to adhere literally to the established criteria which 

caused disagreement with the investigator, who having had extensive 

experience with children and with observing, frequently used context 

clues. Using context clues enriches the meaning of behaviors and 

enables interpretations to be more valid to particular settings. 
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Although the play material used in this study, a sandbox with 

miniature toys is not unique, it has declined in popularity in the past 

two decades as an activity for classroom use, and there is a paucity of 

research concerning it (Swingle 1975). The sandbox used in this re

search was designed for the investigator for use both in the classroom 

as a creative activity and for research purposes. It is portable and 

can be used in a variety of locations, both inside and outside the 

classrooms. 

Traditionally there has been little description of the actual 

training of observers, its content, problems encountered, or possible 

effects on the finalized procedures. In this study training was de

scribed in full. The main difficulty encountered in the training was 

how much inference from context clues to use. The investigator, having 

a great deal more experience in observing children than did the stu

dents, used context clues more, while the students were more literal 

in their interpretation. Much of the training time was centered around 

using the entire context of behavior in making judgments. It was felt 

that since the investigator had developed the categories, it was neces

sary to have the student observers agree with her judgments. 

During these training sessions different recording techniques 

were tried. A five minute interval was found to be too long, placing 

more stress on the observer than a two and one-half minute interval. 

Recording by a check mark in each category that behavior was observed 

after each fifteen second interval was found to require less judgment 

and was more accurate than recording the exact time behavior switched 

from one category to another. 
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Several additional criteria for the different categories were 

established from these training sessions. Placement of objects in the 

same area of the sandbox by two or more children was considered associa

tive play. Assigning roles to the people toys was considered an indi

cation of cooperative play. Verbal statements such as, "Look at me, 

look at my horse" were considered associative play. Leaving the sand

box to choose a toy was found to be too difficult to categorize and 

was arbitrarily assigned to solitary-parallel play. 

Considerable time and thought over the past two years was de

voted by the investigator to developing criteria for the categories of 

social interaction. Even during the training sessions further refine

ments were made. The difficulties of devising criteria for categories 

were discussed in the Review of Literature. The student observers in 

this study agreed that the distinctions between the categories were 

not always clear cut and it was necessary to be arbitrary at times. 

The question remains whether this arbitrariness destroys the true mean

ing of observed behaviors. Coding ambiguous behaviors consistently 

can lead to biased results. In fact it can become difficult to deter

mine the difference between ambiguous and unambiguous categories. This 

problem would not affect interobserver agreement but could affect re

sults when testing hypotheses concerning social interaction. The un

clear distinctions between categories lends support to the notion that 

it is highly improbable to construct categorical systems with mutually 

exclusive categories due to the highly complex nature of human behavior 

thus producing a great deal of overlapping between the categories. 



Although the category of associative play has been frequently 

deleted from research on social Interaction, it was included in this 

study because it is an important component of a complete repertoire of 

social behaviors. Associative behavior means that there is an aware

ness of others with no cooperation involved. Much of everyday social 

interactions are of this nature, e.g., comments about the weather, 

queries about family members, mutual engagement in group tasks such as 

mailing brochures about political candidates or invitations to chari

ties. These activities are frequently a prelude to more enervating 

activities of a cooperative nature, are pleasurable, provide for group 

maintenance and can provide a release from anxiety or fatigue. Albeit 

that associative behavior has been deemed difficult to distinguish, it 

still should be considered separately and not combined with cooperative 

behavior. 

In this study the time sample of two and one-half minutes did 

not honor the criteria of natural settings of natural behavioral units. 

The time required to observe each child from his own determined begin

ning and end of playing in the sandbox certainly precluded using nat

ural behavioral units. The question arises that if children were 

allowed to play as long as they preferred would they have exhibited 

less solitary-parallel behavior, and more of the other categories, 

especially cooperative behavior. 

There were several departures from the traditional in the re

cording and scoring of the data. Traditionally percentage of inter-

observer agreement has been determined by pairing one observer with 



56 

the Investigator. This may save time but it is not as creditable as 

pairing several observers with the investigator as in this study. Al

though traditionally data has been scored as to frequency of choice, 

in this study the amount of time spent in each category was also im

plicitly taken into account in the computation by scoring observed 

choices at such frequent intervals as fifteen seconds. 

Implications for Future Research 

As stated in the Review of the Literature social behavior of 

young children needs a great deal of further study. Presently we can 

only describe observed social behaviors, but we cannot describe the 

process of how they are acquired. The further study of social inter

actions, although difficult and time consuming, would yield valuable 

information and support for the process oriented viewpoint in educa

tion. At the same time more efficient strategies and designs empha

sizing observational research in natural settings should be developed. 

Departures from traditional procedures should be incorporated into the 

design and care should be taken that they, as well as the purposes of 

studies, reflect the values of an experimentalist philosophy. 

Since the amount of social behavior may be a function of the 

activity, further examination of other play activities in terms of ob

served frequency in the three categories of social interaction across 

broad age ranges might reveal some provocative results. Further stud

ies of social interaction need to include children older than the pre

school years. Since differences in settings can influence results, 
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interesting studies could be designed to test the effect of different 

settings on social interaction, to show the variability of social 

traits across settings. Since the present study was conducted in the 

fall of the year, replication in the following spring might show the 

variability of social traits across time. This latter could certainly 

be achieved by testing and retesting the same subjects from age four 

through age seven. 

Even though difficult, more attempts should be made to develop 

interpretations of non-verbal behavior and to Include criteria for non

verbal behavior in categorized systems. Especially is this relevant to 

studies of young children whose behavior is largely non-verbal. 

Training of observers was certainly essential in this study due 

to the high amount of inference needed in interpreting behaviors. Cer

tainly it would be an aid to the research community if better descrip

tion of the training as to content and problems encountered was 

provided. Further research possibilities are: (1) comparison of ob

servers with and without training to determine how well verbal criteria 

can be understood and interpreted. (2) Comparison of observers who 

help develop the entire set of criteria for the categories with those 

who were trained with the final version but had no part in developing 

it. (3) Comparison of interobserver agreement immediately following 

training and after the lapse of given time intervals to test for the 

effect of obsetfver drift. (4) Comparison of observers trained to use 

context clues with those who were trained to abide by a literal inter

pretation of the criteria for the social interaction categories and 



(5) Comparing observers who had had a great deal of experience with 

young children, including observation with those who had had none. 

Knowledge gained from these studies could be of help in designing fu

ture studies using similar categorical systems. Perhaps it is indeed 

true that subjective influence cannot be eliminated but only minimized. 

The short time samples utilized in this study violated one of 

the criteria for natural settings. The first approach to a new mater

ial or experience is so frequently one of improvisation and finding out 

what the material can do, that additional time is needed to determine 

what the subject can and will indeed do with the material. How to de

sign and implement research honoring truly natural behavioral units 

could be so time consuming as to be virtually impossible. As pointed 

out in the Review of the Literature, interobserver agreement increases 

with short time samples and surely validity would be threatened if 

testing hypotheses about social interaction had employed such a short 

sample. Certainly a longer time sample than the one utilized in this 

study would be necessary for testing hypotheses concerning social 

interaction. 

Examples of both recorded and scored data should be published 

with the study in order that techniques of recording and scoring are 

clear. Since there appears to be a wide margin between percentages of 

agreement computed by the two formulas, the specific formula utilized 

should be stated and the reasons given for the choice. The use of so

phisticated audio-video equipment could increase accuracy of perception 
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of behaviors but would not necessarily aid interpretation of these 

behaviors. 

The examples of recorded data in Appendix A reveals that the 

behavior of subject B and of subject C shifted quite frequently between 

categories. This was a common occurrence. An interesting study could 

be designed to determine the direction of these changes and if there 

were any discernible patterns in these changes. It might be found that 

the majority of shifts are between adjoining categories and the fuzzy 

distinction between categories is of an organic nature allowing behav

ior to shift easily as the need arises. It could shed some light on 

whether there are, in fact, any discrete variables in real life. Per

haps more variables are of a continuous or shifting nature in real life 

than is currently thought. Such frequent shifts could uphold the con

cept that developing behavior is not linear but episodic, that the ac

quisition of more mature behaviors adds to behavioral options to be 

chosen to fit current needs or adjustments to the environment. 

Special correlation measures, e.g., Kappa and Phi, while not 

widely accepted at present in the research community, need to be ex

plored further. In this study the very high frequency of parallel 

behavior and the very low frequency of cooperative behavior could have 

produced high chance levels of agreement, with percentage of agreement 

formulas overestimating the real agreement. How to apply the formula 

presented by Yelton et al. (1977) to compensate for possible high 

chance levels of agreement could not be determined for the data in this 

study. Although this formula and that for computing percentage of 



agreement using occurrence and non-occurrence agreement were not used 

in this study, further study and application of these formulas might 

yield provocative results. 

In studies of interobserver agreement it is important that 

interobserver agreement be correctly defined and include consideration 

of all the procedures followed and not mainly considered to be deter

mined by the statistical analysis. Perhaps over-emphasis on the sta

tistical analysis has been one of the reasons why more attention has 

not been given to greater consideration of the other procedures in

volved. Having to obtain high percentages of agreement of interobser

ver agreement may have precluded more studies of social behavior in 

the past. Observation of social behavior requires use of high infer

ence, which decreases interobserver agreement. 



CHAPTER 6 

SUMMARY 

Procedures departing from traditional ones were incorporated 

into a design to obtain percentage of interobserver agreement in study

ing social interaction of young children utilizing observational re

search in a natural setting. A philosophic framework was presented, 

emphasizing values to be upheld by researchers. A review of the lit

erature revealed the paucity-of research concerning social development, 

the controversy between utilizing laboratory and natural settings, and 

the deficiencies and controversies surrounding research procedures for 

obtaining interobserver agreement. 

A sandbox with miniature toys was placed in two private, local 

schools, both of which provided a natural setting, for use with four 

age groups, four to seven years of age. Training of observers was con

ducted over a four week period and was described as to its content, 

problems encountered, and effect on procedures. A time sample of two 

and one-half minutes was utilized to record the social interaction of 

ten children in each of the age groups. Social interaction was cate

gorized into parallel play, associative play, and cooperative play with 

criteria for each specified. 

Recorded data was scored by three observers with the investi

gator taking into consideration frequency of choice and amount of time 
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spent in each category. Percentage of agreement was compiled for two 

formulas of interobserver agreement revealing differences in obtained 

percentages for the two. The first formula yielded percentages of 89, 

90, and 90 with an average of 89% for the first formula, and for the 

second, percentages of 64, 87, and 33 with an average of 68% were ob

tained. Z scores were computed to test hypotheses concerning differ

ences in percentage of interobserver agreement between and within age 

groups across categories, revealing significant differences only for 

the four-year-olds in cooperative play, and this was due to zero agree

ments in this category. Only a small number of observations of cooper

ative play were recorded. Implications of this study were for further 

and greatly needed research concerning social interaction of children 

and for better designs and procedures for such studies to determine 

percentage of interobserver agreement. 



APPENDIX A 

EXAMPLES OF RECORDED DATA 
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Table A.l. Examples of Recorded Data of Observed Frequencies in Each 
Category of Social Interaction of One Student Observer 

15 sec. Solitary-
Subject Sex Age Intervals Parallel Assoclatlve Cooperative 

A M 7 1 X 

2 X X 

3 X 

4 X 

5 X 

6 X 

7 X 

B X 

9 X X 

10 X 

B F 7 1 X 

2 X X 

3 X 

4 X 

5 X 

6 X X 

7 X 

S X 

9 X • 

10 X 

C F 6 1 X X 

2 X 

3 X 

4 X X 

5 X 

6 X X 

7 X X 

8 X X 

9 X X 

10 X X 

D M 5 1 X 

2 X X 

3 X X 

4 X X 

5 X X 

6 X X 

7 X X 

8 X 

9 X 

10 X 

E F 5 1 X 

2 X 

3 X 

4 X 

5 X 

6 X 

7 X 

8 X 

9 X 

10 X X 

F M 4 1 X 

2 X 

3 X X 

4 X 

5 X X 

6 X 

7 X 

8 X X 

9 X 

10 X 



APPENDIX B 

EXAMPLES OF SCORED DATA 
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Table B.l. Examples of Scored Data of Observed Frequency in Each 
Category of Social Interaction Pairing One Student 
Observer with the Investigator 

15 sec. 
Subject Sex Age Intervals 

Solitary-Parallel Associative Associative 15 sec. 
Subject Sex Age Intervals 

Observer Observer 
1 2 

Observer Observer 
1 2 

Observer Observer 
1 2 

A M 7 1 X X 

2 X X X X 

3 X X 

4 X X 

5 X X 

6 X X 

7 X X 

8 X X 

9 X X X X 

10 X X 

D F 7 1 X X 

2 X X X X 

3 X X X 

4 X X 

5 X X 

6 X X X 

7 X X 

6 X X 

9 X X 

10 X X 

C F 6 1 X X X X 

2 X X 

3 X X 

4 X X X 

5 X X 

6 X X X X 

7 X X X 

8 X X X 

9 X X X X 

10 X X X 

D M 5 1 X X 

2 X X X X 

3 X X X X 

A X X 

5 X X X 

6 X X X 

7 X X X X 

6 X X 

9 X X X 

10 X X 

E F 5 1 X X 

2 X X 

3 X X 

6 X X 

5 X X 

6 X X 

7 X X 

8 X X 

9 X X 

10 X X X 

F M ii 1 X X 

2 X X 

3 X X X 

4 X X 

5 X X X X 

6 X X 

7 X X 

8 X X X X 

9 X X 

10 X 

, Observer 2 was the investigator. Data was for the same children as In Appendix A. 
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