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Chapter .1 

INTRODUCTION 

Obesity is one of the major health problems in America today. 

The evidence indicates that obesity decreases one's life expectancy, 

primarily through complications of diabetes, hypertension, and coronary 

artery disease (Bray, 1978; Mancini, Lewis & Contaldo, 1979). Because 

a close correspondence exists between adult obesity and childhood 

obesity (Garn & Clark, 1976; Feig, 1980), many people are becoming 

convinced that the time to intervene to prevent obesity is when the 

concept is developing, not after a person has become obese. According 

to Winick (1975), both professional and lay people must now work to-

gether to prevent the problem of obesity in children from becoming 

more widespread than it is. Material written for parents of obese 

children should help parents understand the implications of obesity 

in childhood. At the same time, such materials provide parents with 

ways of helping their children cope with the controlling of his or her 

weight (Wolff & Lipe, 1978; Fisch, Bilek & Wistrom, 1975). 

The obese young child cannot be expected to outgrow "baby fat. 11 

Fisch et~· (1975) found that children who are overweight at age four, 

are very likely to be overweight at age seven. An earlier study 

(Asher, 1966) showed a strong relationship between being overweight 

in infancy and the chance of being overweight at 3 to 5 years, and at 

10 to 15 years of age. Feig (1980) reports that it is estimated 
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that up to 40 percent of school age children in the United States are 

overweight, and that 50 to 85 percent of these overweight children will 

become obese adults. Other studies have also indicated that over-

weight children are very apt to become overweight adults (Ashwell, 

1975; Brook, 1974; Hirsch, 1975). We must, then, begin to examine the 

problem of obesity before adulthood. A better time to begin finding 

soltitions to the problem appears to be in childhood when the children 

are developing the thoughts and habits connected with eating. One as-

pect of childhood obesity that can be studied is the development of 

cognitive concepts of the causes of obesity. 

Present Study 

The present study was designed to investigate how non-obese chil-

dren develop a concept of human fatness. Using the cognitive aspects 

of developmental theory, this investigation was planned to determine 

whether or not children's thoughts and knowledge about the size of 

people develop along the same developmental levels as other cognitive 

concepts. The framework of the study was based upon the Piagetian 

cognitive developmental theory, specifically the cognitive tasks of 

identity and causality were used. A major aspect of this study was the 

expansion of Piagetian theoretical literature to include these areas of 

inquiry. Equally importan~ however, are the implications of the 

results for those people working with young children. Accordingly, 

the relationships between the concept of obesity and social identity, 

social causality, physical conservation, and physical causality were 

examined. 
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Review of Literature 

Although obesity seems to be a popular area of study, most exist-

ing studies deal with the etiology or the treatment of the problem. 

The effects of childhood obesity on peer attitudes have been examined 

by a few researchers, who found that young children hold strong negative 

stereotypes concerning obesity. Children as early as kindergarten age 

begin to express negative attitudes towards obese peers (Learner & 
Gellert, 1969). Richardson, Goodman, Hastorf and Dornbusch (1961) 

found that the negative attitudes toward obese children were stronger 

than toward children with handicaps such as missing limbs or handicaps 

requiring wheelchairs or braces. When the children were asked to 

choose pictures of children with various handicaps in the order with 

which they would like to play, the obese child was chosen last. Several 

studies using a similar preference format indicate that obese children 

themselves also hold these negative attitudes toward obesity (Lerner 

& Korn, 1972; Young & Audzej, 1979; Staffiere, 1967; Richardson et A]_., 

1961; Goodman, Dornbusch, Richardson & Hastorf, 1963). Sallade (1973) 

found that obese children as young as third grade have poorer self con-

cepts than age mates of normal weight. These findings, along with those 

of the preference studies, have important implications for the develop-

ment and adjustment of the obese child. 

Past research in the area of obesity has not examined how the child 

learns about obesity. A search of the literature, in fact, revealed no 

research which dealt with how the concept of obesity is developed in 
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the child. The purpose of this study was, therefore, to investigate 

how young non-obese children came to understand the concept of obesity. 

Theoretical Approaches 

Concept Development 

Concepts are, for the most part, ideas and feelings that the indi-

vidual acquires through complex combinations of all his experiences 

from birth (Piaget, 1950, 1965a). 

Concept development has been investigated through a number of 

different theoretical approaches. Some theories that have been used 

to deal with concept development are behaviorial (especially as 

prompted by Skinner), component (Baron, 1973), and Piagetian. Learning 

theorists, who are representative of one type of behaviorism, in-

clude a wide range of personalities who advocate a variety of methods 

for investigating the development of concepts. There is no single 

learning theory of concept development. A number of psychologists 

have examined the issue of how humans learn in different ways. 

One approach to cognitive development involves information pro-

cessing (Baylor & Gascon, 1974; Estes, 1978). This approach proposes 

that each stage of cognitive development reflects a different informa-

tion processing routine and that each routine can be examined separately. 

This approach frequently makes no assumptions about the thought pro-

cesses necessary to promote observed actions (Keats, Collis, & Halford, 

1978), as is often true of a cognitive approach. 

Some researchers have used either an information processing ap-

proach or an experimental learning approach to examine small areas of 
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learni~g. especially fo the areas of human perception and memory', 

rather than examining the total thought process involved in learning 

(Gibson. 1969; Baum, 1954; Welch. 1947; Furby, 1972). Extensive sur-

veys of developmental research associated with perceptual and behavioral 

theories have been made by Estes (1970), Stevenson (1972), and Reese 

(1976). 

Hull (1943), using the ideas of stimulus-response connection 

stated that when the environmental response to a particular stimulus 

is consistently followed by reward or reinforcement, that response 

will remain and will form the basis for concept learning. This basic 

form of the S-R reaction has been examined by numerous psychologists, 

each looking at the specific aspect of learning that was of most inter-

est to him. There are many studies on topics such as short-term memory, 

attention and concept training techniques which add to the body of 

psychological knowledge concerning the development of concepts (Ross 

& Kerst, 1978; Hagen, Jorgeward, & Kail, 1975; Appel, Cooper, Mccarrell, 

Sim-knight, Yussen, & Flavell, 1972; Borke, 1975). According to Elkind 

(1969), the main difference that separates experimental psychologists 

and Piagetian theorists in their explanations of concept development 

is the type of environmental variability-each stresses. The Piagetian 

method of examining how concepts develop entails a greater amount of 

theoretical background than either of the methods already mentioned. 

It begins with a biological base and extends into all areas of thinking~ 
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According to Jean Piaget's cognitive theory of intellectual develop-

men~ thinking is an active process whereby individuals organize their 

perceptions of the world from their environment. The individuals use 

their thoughts and choices to influence later actions and beliefs. 

This process of building foundations is basic to the theory. According 

to this theory, older children do not simply know more than younger 

children, but actually think in qualitatively different ways. An im-

portant aspect of Piagetian theory is that all children go through the 

same sequence of developmental stages, although the rate of progress 

through the stages may vary depending on the particular culture in 

which the child is living. 

Gagne (1968) is a representative of the experimental approach to 

learning. This approach considers concept attainment to be the master-

ing of all of the steps leading to the desired concept. These steps 

can be empirically measured and can, according to researchers who use 

this plan, be taught to an individual at any age (Brainerd, 1976, 

1978; Rosenthal & Zimmerman, 1972). 

Closely related to the ideas in Gagne's learning theory of concept 
' development is what Baron (1973) referred to as component theory. 

According to this theory, a concept is considered to be an acquired 

habitual plan which can be analyzed into subplans. These subplans can 

be combined in a variety of ways leading to the attainment of different 

concepts depending on the individual's experiences. Many of the fea-

tures of component theory parallel the features of Piaget's theory of 

concept development. Specifically, component theory is an extension 
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of Piaget's idea of assimilation of novel situations to old schemes 

{Baron, 1973) in that component theory assumes that the individual 

component or subplan may be used independently to answer small ques-

tions before all of the necessary components are acquired for larger 

concepts. 

These three theories (experimental 1 component, and Piagetian) are 

similar in that they all deal with many of the same issues; however, 

the emphases they take are varied. Gagne (1968) studied specific 

concepts that can be demonstrated by behavioral tasks, component the-

ories are interested in teaching and then examining a base of components 

to promote further learning, and Piagetian theorists deal with the 

stages and structures that are formed by the interrelationships of all 

of the information the individual has experienced. All of these the-

ories add important knowledge to our understanding of how children 

learn to think and the ways that the process of learning can be en-

hanced. 

Flavell 's {1970) discussion of concept development examined the 

topic from many perspectives, and included both criticism and support 

for a variety of them. It was clear from Flavell 's review that, 

there is no single method of studying concept development. The present 

study uses Piagetian theory to provide an introduction to the under-

standing of how young children develop a logical concept of obesity. 

Piagetian theory provides a framework for examining what children 

think about what causes people to become fat as well as looking at the 
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stages involved in the process of the development of this understand-

ing about the concept of obesity. No other theory provides this frame-

work. 

Social Cognition: Developmental Studies. There have been few 

studies dealing with how young children develop specific concepts in 

some areas. These studies extend Piaget's cognitive-developmental 

theory to explain certain aspects of the child's physical behavior. 

Until recently, most of the research done with relation to children's 

responses was done by behaviorists, and the behavior examined was overt 

behavior. Very few investigators have examined the social aspects of 

the child's behavior using a developmental format. One explanation for 

the scarcity of examinations of the developmental scheme to social 

events and attitudes causing behavior is that the scientific method of 

inquiry is difficult to use with people. Physical objects behave in a 

more predictable manner and are not as sensitive to current social 

contexts as are people (Glick & Clarke-Stewart, 1978). Only recently 

has increased attention and effort been given to examining the less 

easily seen and measured relationship between cognitive development and 

social activity. Some of these studies have dealt with the positive 

influence of social events on cognitive learning (Kohn & Rosman, 1974; 

Lambert & Nicoll, 1977; McKinney, Mason, Perkerson, & Clifford, 1975), 

and more recently, have dealt with the influence of cognitive development 

on social adaptation (Barret & Yarrow, 1977; Hoffman, 1975; Johnson, 

1975; Miller & Brownell, 1975; Emmerich, Cocking & Sigel, 1979). 



9 

These studies have all added to information about how to study social 

aspects of behavior. 

Undertaking the task of examining tHe development of a single con-

cept throughout childhood is difficult and few have attempted it. Bern-

stein and Cowan (1975) used Piagetian tasks to relate the concept of 

physical causality (i.e., where night comes from) to that of social 

causality (i.e., where babies come from) in an attempt to follow the 

development of the child's concept of the origin of babies from the 

beginning of the child's awareness of babies to the time when they 

understood the physical and social facts surrounding conception and 

birth. This qualitative analysis of the child's concept development 

was one of the first to look at children's responses concerning social 

events at several ages to find a stage sequence for this response simi-

1 ar to those developed by Piaget for overall cognitive development. 

An earHer study concerning the child's concept of birth used a 

relatively simple questionnaire to discover how much information chil-

dren have about sexual matters {Kreitler & Kreitler, 1966). On the 

basis of the results of their study of 4 and 5!1? year old children, 

Kreitler and Kreitler concluded that there was little support for either 

Freudian or Piagetian claims as to what children think about human 

birth. It may simply be that children say those things they have been 

told. It must be noted that Kreitler and Kreitler's study included 

·only one age group, making it an investigation of an age standard and 

not one of sequence of concept development. 



10 

Another concept that has been examined developmentally is that of 

death. Nagy (1948) conducted one of the most comprehensive studies of 

the child's ideas about death in which he listed three stages of de-

velopment in the age range of 3 to 10 years of age. Nagy explained the 

specific ideas that the children had about death, but did not attempt 

to determine why the children thought as they did. There was no explo-

ration as to how the results related to other areas of the child's 

cognitive development. 

Melear (1973) expanded the investigation of death to include how 

the child thinks about death. He encouraged the children to expand 

and clarify their responses to specific questions about death and then 

classified the responses into categories. This study and the study by 

Nagy (1948) laid the foundation for more recent studies that use a 

developmental perspective to examine the child's concept of death in a 

broader sense. 

White (1978) was one of the first researchers to relate other 

cognitive abilities (i.e., conservation) to the understanding of death 

concepts. By using conservation tasks and concrete stories to get 

children to give concrete reasons and thoughts about death, it was 

possible to answer more specific questions concerning how the child's 

concepts of death develop. For the first time it was possible to re-

late the child's ability to conserve (and therefore to the concrete 

stage of thought) to the type of reasoning used in understanding a 

concept such as death. 
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Cousinet (1939) in an earlier study related the child's concept 

of death to his experience with death, and found that children learn 

to accept death at an earlier age than they learn to understand it. 

Nagy (1948) found the opposite to be true in her sample; that is, she 

found that children learn to understand death, but do not learn to 

accept it until after the age of nine. Another study dealing with the 

role of experience, also studied the sequential progression of develop-

ment of the concept of death. Koocher (1973) found that the responses 

of his subjects (6 to 15 years of age) followed the Piagetian stages, 

but unlike Nagy, did not find that the children personified the death 

of others. Using the information gained from all of the earlier studies, 

Kane (1979) studied the stages of development of the concept of death 

more closely. Using a Piagetian framework, she found that children's 

concepts of death did develop as a function of age and, in fact, 

developed in three stages clearly related to the preoperational, 

concrete operational, and formal operational stages suggested by,Piaget. 

Another concept that has been studied from a developmental frame-

work is that of ecology. Owley (1976) used Piaget's stage-related 

changes as a guide in examining the changes in the child's thinking 

about ecology. Using Piaget's findings (1950) that children tend to 

perceive the world in more general abstract terms with increasing age, 

Owley developed questions to help discover the major parameters of the 

child's concept of ecology. He found that, in general, the child's 

developing ideas about ecology did corroborate those stage-related 
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changes found in other aspects of cognitive thought outlined by Piaget 

(1965a, 1965b). 

The study of how the concept of love develops has been examined 

by a number of people, but few have used a developmental approach. 

Although Knox (1970) and Falkowski (1975) have used Piaget's basic 
stages, preoperational, concrete, and_ formal, and have found that their 

results do show these stages, the studies have not dealt with early 

concept development. 

McGhee (1971) examined children's humor to see how the kind of 

humor children used related to cognitive level in other areas. He 

examined the rel~tionship between the development of humor and the 

level of cognitive thought of school-age children and was able to relate 

the child's comprehension of non-related tasks to the appreciation of 

humor. He did not, however, study the early concept development, since 

he did not use young children in his sample. 

Although the terms used are slightly different, the stages of 

moral development presented by Kohlberg (1969) are based on the de-

velopmental ideas of Piaget. Each stage of moral development is deter-

mined by the reasoning children use in determining answers to moral 

questions. The resulting stages appear in an invariant sequence com-

parable to those stages presented by Piaget. 

Smaller aspects of larger concepts have been examined by a number 

of researchers in different disciplines. These studies, for the most 

part, corroborate the stage-related developmental changes of thought 

that Piaget has described. The language concepts 11 different 11 (Webb, 
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Oliveri, & O'Keefe, 1974), and "older" and "younger" (Kiczaj & Lederberg, 

1977; Looft, 1971; Kratochwill & Goldman, 1973) are examples of the 

application of developmental stage changes in the child's development 

of a concept. These latter studies found that preschool children do 

pay attention to size when choosing the younger or older member of a 

pair, ignoring the actual age and other functional cues in the situa-

tion. 

In a study of the effects of irrelevant cues on the child's 

ability to focus on a concept, Johnson, Warner and Silleron (1971) 

found that older children (7 to 9 years) are less affected by irrelevant 

cues than are preschool children. This finding may be related to a 

number of explanations. Several investigations of the effect of how 

information is presented to the preschooler on his ability to general-

ize concepts have been done. Sigel and McBane (1967) suggested that 

young children interpret objects as being complete and are thus less 

able to generalize information gained from the object to novel items, 

whereas they have to assume and develop more ideas about information 

gained from pictures. Becker, Rosner, and Nelson {1979) also found 

that the mode of training had an effect on the child's ability to 

generalize to novel items, especially at low elaboration levels. Again, 

objects were less generalizable than were pictures. This finding was 

explained in part using Nelson's (1972, 1974) theory of concept de-

velopment, in which she suggested that the object training of young 

children that is common in our society, may actually hinder the child's 

ability to generalize ambiguous items as concept exemplars. 
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The Need for a Piagetian Approach as it Relates to 

Children's Understanding of Obesity 

Children often form ideas about how things happen in the world with 

little actual teaching by adults. The information that the child in-

ternalizes into his cognitive structure is often very different than 

what the adult expects. Children experience events in the environment 

from a different point of view than adults do, and what they under-

stand from an experience may be very different from what the adult 

understands. This stems from the fact that the egocentrism of young 

children affects understanding of experience to a greater extent and 

in a different way than the form of egocentrism found in adults 

(Piaget, 1950). 

When considering the concept of obesity, questions arise for edu-

cators and parents. Piaget's theory of cognitive development can pro-

vide the framework for beginning to answer questions concerning how 

children can be taught about obesity and what they can be taught about it. 

This framework also allows the discovery of the content of the stages 

children go through in the process of developing the concept of 

obesity. It gives the researcher a chance to see what ideas children 

have as they are learning about and internalizing the relationships 

involved in the concept of obesity. 

Piaget used his biological background to study the development of 

the child's thinking using structural terms and ideas. He formed a 

structural theory by describing the development of specific concepts 

such as time, number, space, and speed. The reasoning used by the 
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child when dealing with each of these specific concepts forms the 

basis for the basic stages of Piagetian theory. More important to the 

present study is the systematic examination that Piaget made of the 

relationship between the logical thinking processes involved in the 

mental processes of conservation, causality, identity, and classifica-

tion to such areas of thought as the origin of night, the reality of 

dreams, the floating properties of objects, and the thoughts concerning 

movement (Piaget, l965a, l965b). These relationships are used in this 

study to explain the thought processes seen in developing the concept 

of obesity. 

Examination of thought processes such as those mentioned above 

were made possible because of the general nature of Piagetian theory, 

which is a study of children's thought founded on the development of 

certain concepts. The concept of obesity is similar to those areas of 

thought examined by Piaget, and will be better understood when examined 

from a Piagetian developmental viewpoint. The study of the concept 

of obesity needs such a framework if one is to find out how children 

come to understand the cause of obesity. 

Studies on this topic have been nonexistent to this time. The 

only studies regarding obesity in children other than those dealing 

with etiology, obtained information on the social non-acceptance of 

obese children by their peers (Young & Audzej, 1979). 

This study investigated how children develop the concept of obesity 

by finding out first just what children do think, and then examining the 

reasons children give for those thoughts. The relationship of the 
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processes of identity and causality to the concept development of 

obesity are also examined, with particular attention made to the idea 

of d~calage. 

The Study in Piagetian Terms 

The general aim of this study was to examine the thinking of non-

obese children about obesity using the structural-developmental frame-

work of Piaget. (A discussion of Piagetian terms and concepts can be 

found in Appendix A.) The Piagetian concepts of causality and identity 

were used as frameworks for examining decalage in the developing con-

cept of obesity. Piaget has used both causality and identity in his 

examination of children's understanding of natural phenomena as well 

as with physical objects (Piaget, 1968). His work formed the founda-

tion for other studies concerning the relationship between identity 

and causality. Gouin-Decarie (1966) found that another human is the 

first object to become permanent for the infant. Bell (1970) found 

similar results. Piaget further suggested that children's ideas of 

identity come from their perception of their own bodies, and that later 

this perception is generalized to objects. Piaget demonstrated that 

although preoperational children do not understand functional rela-

tionships of the environment precisely, that is, they are unable to 

conserve, they do appreciate certain aspects of identity (Piaget, 

1968). This basic understanding may come as a result of the children 

experiencing growth of their own bodies. 
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In a study with Voyat, Piaget showed that children were able to 

understand their own identity despite changes in size, but were less 

likely to accept the continuing identity of a plant as it changed in 

appearance. Only later were children able to see identity of objects 

(Piaget, 1968). DeVries expanded this concept and demonstrated that 

the identity does occur in children before the ability to conserve 

occurs (DeVries, 1969). The present study examined the interrela-

tionship of causality and identity with respect to both social and 

physical objects. In particular, the interrelations of the two concepts 

as they pertained to the development of the concept of obesity were 

studied. 

Variables to be Studied 

The child's development of the concept of obesity is hypothe-

sized to parallel his development of the understanding of the con-

cepts of causality and identity of social and physical objects. In 

addition, it is hypothesized that concepts develop differentially with 

respect to social and physical objects, and that social concepts de-

velop before physical concepts. To investigate these assumptions, the 

child's abilities in both conservation and causality tasks were examined 

using both physical and social objects. The following tasks were used: 

Physical Conservation--A combination of tasks involving substance 

and volume were used to assess the child's understanding of the 

concept that physical objects remain the same regardless of a 

change in shape. 
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Physical Causality--The child's ideas and thinking processes 

were examined through the use of an interview on the origin of 

night. Night is a physical, nonsocial item and was used to 

examine causal thinking about physical things. 

In order to relate the causal thinking of children about obesity 

to their causal thinking about physical causality, it was necessary to 

find out how they think about physical events. Only when the child is 

able to perceive that events have causes can he even begin to think 

about what those causes may be. 

Social Identity--To determine the child's ability to conserve 

social objects, questions and pictures involving fat and non-fat 

people were presented to the child in an interview setting. 

(These pictures are in Appendix B.) 

Social Causality--An interview about how and why people get fat 

was administered to the child in order to determine the level of 

thinking used by th~ child. This was an application of .causal 

thinking to social objects. 

Hypotheses 

(1) Children's thinking about obesity will demonstrate a stage se-
quence which reflects a structural change in the child's cognitive 
ability. This sequence will be similar to the sequence found in 
other areas of thought. 

(2) The child's cognition concerning obesity (social causality) will 
develop along parallel lines with social identity, physical 
causality, and physical conservation. 

(3) 
, 

Decalage among the social and physical tasks will be as follows: 
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a) Social identity will develop earlier than will physical con-
servation because identity is achieved for social objects 
before physical objects and identity appears before conser-
vation. 

b) The child's understanding of the causes of obesity will begin 
to develop earlier than will the understanding of physical 
causality, but will take longer to reach a level of formal 
understanding. 



Chapter 2 

METHODOLOGY 

General Overview 

The major procedure followed was to examine the responses of three 

age groups (4,5; 8,9; 12,13) of children on their understanding of the 

conservation and causality as they relate to both physical and social 

objects. The age groups were selected to include children that may be 

in the preoperational, concrete operational, and formal operational 

stages of thought according to Piagetian theory. 

Sample 

The sample was comprised of 96 children ranging in age from 

3 years 6 months to 13 years 6 months. There were 16 boys and 16 

girls in each age group (4,5; 8,9; 12,13). The subjects were recruited 

from acquaintances of the author and from three local nursery schools 

and day-care centers. The lack of random sampling, though a possible 

flaw, appears to be of little importance because of the nature of the 

investigation. Development occurs in a stage sequence, so the fact 

that one group of children may progress to various stages at different 

ages is not important to the present study, which was planned to exam-

ine the development of the stage sequence. 

The criteria for sample selection was: 

1. Parental permission and cooperation 

20 
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2. Chronological age 

There were 32 children in each of the age groups as described 
above. 

3. Gender 

There were 16 boys and 16 girls in each age group, making a 
comparison between the responses on each task according to 
gender possible. 

Demographic Characteristics of the Sample 

Parental Education 

The educational background of the parents of the children in the 

sample was very homogenous, with the great majority of fathers (n = 69) 

having Ph.D.s, and another 6 having master degrees. This is typical of 

a small town having a major university as the major employer, and must 

be considered when interpreting results of a study. Sixty-six of the 

mothers of the children had at least a bachelors degree. 

Parental Occupation 

Of the 96 subjects, 3 had fathers employed in blue collar jobs, 

with the majority of the remaining fathers employed in professional 

occupations. The mothers of the children were, for the most part, 

homemakers (n = 44). The remaining mothers were: students (n = 11), 

educators (n = 16), professionals (n = 7), secretaries (n = 12), and 

other occupations (n = 6). 

Physical Size 

The sample included only children that do not exceed the weight for 

age/height given on a standard height-weight chart (National Center 

for Health Statistics, 1976)(Appendix E). This eliminated the possible 
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effect of a child's experience of being fat on the sequence of his 

developing the concept of obesity. The concept of obesity has a se-

quence of development for the general population of children which must 

be documented before it can be used to examine the sequence for special 

groups of children (i.e., obese children). 

Procedure 

The children were interviewed individually in their school, in 

their home, or in the interviewer's home. The interviews took between 

20 min and 45 min depending on the amount of detail given by the child. 

All of the interviews were tape recorded and scored independently at a 

later time by two raters.· Four tasks were administered to each child: a 

measure of the child's concept of physical conservation, a measure of 

his concept of physical causality (origin of night), a measure of the 

child's concept of the conservation or identity of social objects, 

and a measure aimed at discovering the child's thinking about obesity. 

The demographic information was obtained through a parental question-

naire given to each parent before or during the child's interview. 

(Information from parent interview is found in Appendix C.) 

Instruments 

Physical Conservation Task 

The child's ability to conserve physical, non-social objects was 

measured by using the clay and water conservation task. These concepts 

included the conservation of substance and the conservation of volume. 
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"' According to Piaget, horizontal decalage takes place in the develop-

ment of the conservation of different substances, with conservation of 

substance occurring at 6-7 years of age, and conservation of volume at 

11-12 years of age. 

The child was presented with two balls of clay, equal in size 

and asked if the two balls had the same amount of clay. If the answer 

was no, the child was instructed to do whatever he/she thought was 

needed in order to make them the same. When the child was satisfied 

that the balls were equal, the examiner took one of the balls and 

rolled it into a sausage shape as the child watched. The child was 

then asked, "which piece of clay has more clay in it, 11 and was then 

asked why that answer was given. If the child was able to see that 

both clay pieces contained the same amount of clay, and used a logical 

reason, the "other child" problem was given. The child was told that 

another child had said that the sausage had more clay in it because it 

was longer, and what did he think about that answer. At that point 

the examiner rolled the sausage back into a ball, and separated it 

into two smaller balls. The child was then asked which had more clay, 

the one ball or the two balls, and was questioned as to why. The 

subject was then told that the other child said that the two balls had 

more clay because there were two of them and only one of the other. 

The child was asked what he thought of that answer. 

If the child was able to conserve on the first two tasks, the 

next two questions of this part of the task were asked. If the child 

failed to conserve on either of the first two tasks the testing on 
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this part of the interview was terminated and the interviewer moved to 

the next section. The child also must have been able to withstand the 

incorrect answers given by 11 the other child." That is, the child must 

have been sure enough of his answers not to be convinced that another 

answer might be correct and his incorrect. 

The child was given two jars filled with equal amounts of water, 

and asked if he thought the jars did indeed have the same amount of 

water. After agreeing that they were equal, the examiner put one ball 

of clay into one of the jars, and asked the child what would happen 

if he put the other ball into the other jar. The child was questioned 

about the change, if any, of the water level and why he/she answered 

as he did. The examiner then removed one of the balls and changed its 

shape. Again the child was asked what would happen to the water when 

the new shaped clay was put back into the water. The child's answer 

was examined in as much detail as possible through different probe ques-

tions in order to provide as clear a picture as possible of the child's 

understanding of what happens to cause the water to rise in the jar. 

Rating Scale for Physical Conservation 

0: No answer or all incorrect answers with no explanation. 

1: Preoperational 
' The child answers correctly but cannot explain his answer, 

he answers incorrectly but with a perceptual explanation, or 
he answers incorrectly but uses only one dimension to explain 
his answer. He cannot conserve shape. He will focus either 
on the action that takes place (the flattening) or on the 
resulting appearance. The child will neglect to see that 
the final appearance is determined by the action. 
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2: Transitional 
The child is able to explain a correct response in only one 
of the first two tasks. This response shows that the con-
cept has begun to develop, but it is incomplete. The child 
cannot conserve shape all of the time. The answers given 
are uncertain. 

3: Concrete: Conservation of clay, but not when displacing 
water 

The children are able to adequately explain both of the 
first two conservation of substance tasks, and are able to 
resist both counter suggestions. They use negation, iden-
tity or compensation to explain their answers. They are 
not able to conserve volume. 

4: Transitional: Conservation of clay in water, but reasoning 
inadequate 

Although the child is able to conserve volume, the reasoning 
used is at a very low level. He/she may use perceptual 
reasons and may still make errors in this reasoning. 

5: Conservation of volume with inconsistent reasoning 
The child is able to explain the equal water level using 
equal volume of the clay for only one of the tasks. He/she 
uses a one-way relationship. 

6: Formal operations 
The child is able to conserve volume and also able to give 
explanations related to equal volume consistently, regard-
less of the transformation of the clay. He uses logical 
identity, reversibility, or compensation in his explanations. 

Scoring 

Each subject was assigned a single score based on their answers 

and reasoning and related to the rating scale given above. Reliability 

was established by the independent rating of two raters of 49 subjects. 

Agreement was seen in all of the cases, resulting in a reliability 

rating of 100 percent. 
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Physical Causality Task: The Origin of Night 

Laurendeau and Pinard's (1962) measure of the origin of night was 

used to examine how the child thinks about a familiar physical phe-

nomenon that is relatively free of societal and moral connotations. 

This measure of artificialistic thinking on the part of the child in 

his explanation of night is, according to Laurendeau and Pinard, as 

well as Piaget, a reliable indication of precausal thought. Three 

areas of thought about the origin of night have been outlined by Lauren-

deau and Pinard (sleep, the clouds, and the disappearance of the sun) 

and were used in directing the questioning of the subjects. 

Instruct ions 

Each child was asked the following questions, although the wording 

varied with the age of the child so that the words used were familiar 

ones. Only information introduced by the child in responding to the 

questions was used in the probing questions. All responses were tape 

recorded for 1 ater rating. 

A. General Questions asked to all children 

Do you know what the night is? 
Tell me, what is night? 
Why is it dark at night? 
Where does the night come from at night? 
What makes it night? 

B. Alternate Sections 

In answer to the above questions the child usually regards either 

one of the three different phenomena as the origin of night: (1) sleep, 

(2) clouds (or black 11 air11 ), or (3) the disappearance of the sun. 
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According to the answers given by the child, the appropriate series 

of questions below were asked to each child. The child's answers 

were used to indicate further questions necessary to determine which 

of the alternate sections was appropriate. If the child changed the 

direction of answers during the questioning the questions from 

the new section were also asked. 

Section 1. Sleep 
Do you sleep, sometimes, during the day? Can we sleep 
during the day? 
Is it dark when we sleep in the daytime? 
Then, why is it dark at night? 
Why is it dark only at night? 
Are there times when it is night and you do not sleep? 
When you stay up late at night, is it dark outside? 
Then, how is it that it is dark when you do not sleep? 

Section 2. Clouds (or black 11 air 11 ) 

Where do these clouds come from? What makes these 
clouds? 
How does •.• [the child's answer] .•• make the 
clouds? 
What does he make them with? 
Why do these clouds come only at night? 
Can white clouds make it night? 
Why do you say that ... [the child's answer] •.• ? 
During the day, are there clouds some times? 
Then why, when there are clouds in the daytime, is it 
not dark like at night? 
At night, is it black clouds which take the place of 
white ones, or white clouds which turn black? 
Where do the white clouds go at night? 

Section 3. Disappearance of the sun 
Can you explain how it becomes dark when the sun is 
gone? 
Where does the sun go at night? 
Why does the sky become dark at night? 
Is the sun always there during the day? 
When it rafos do we see the sun? 
Then, why is it not dark like at night, when it rains? 
Then, why is it dark only at night? 
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C. Concluding questions (asked of all children) 
Can we make the night in this room? If I pull the 
blinds down? 
Will it be dark if I pull the blinds? 
Then, how is it? Where does the dark in the room 
come from? 
And the dark outside, what is it? 
When it is light, why is it light? 
What makes it day? 

Rating Scale for Physical Causality Task 

The scale developed by Laurendeau and Pinard (1962) describes 

the changes in the child's reasoning about the causes of night and the 

scale was used in the present study. Adaptations to Laundreau and 

Pinard's scale were made. These adjustments were based on the 1975 

study concerning the child's development of the concept of where babies 

come from (Bernstein & Cowan, 1975). The numbers assigned for use in 

analysis appear in parentheses. 

Stage O (0) Incomprehension or Refusal 
These children do not answer the questions at all. They 
remain speechless or give associations that do not really 
answer the questions asked. 

Stage 1 Absolute Artificialism 
These children usually begin by explaining the night in a 
finalistic manner. In most cases further questions will 
elicit artificialistic explanations (i.e., action of God). 
He feels that night is manufactured or controlled directly 
by the agent. 

Substage lA (1) Finalistic Interpretation 

These children do not yet state their interpretations 
in a precise artificialistic form: they merely explain 
the night on the basis of its finality, or its useful-
ness to man. 
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Substage lB (2) Finalistic and Artificialistic, or exclu-
sively Artificialistic Interpretations 

The children express most explicit artificialistic beliefs 
but they are still intermingled with finalistic remarks. 
They often begin their explanation with finalistic re-
marks. 

Stage 2 Semiartificialistic and Semiphysical Interpretation 

Substage 2A (3) 
The child uses artificialism in a more disguised form: 
the fabricating agent is still necessary, but now uses 
natural, physical elements {e.g., clouds, fo9, sun, and 
so on) or, more rarely, artificial material (e.g., the 
smoke from trains or houses). He/She will often add 
animistic elements. 

Substage 28 {4) 
This stage is an addition to Laurendeau and Pinard's scale, 
and·is taken from Bernstein & Cowan (1975). The explana-
tions are semiphysical and semianimistic, but there is 
no trace of artificialism per se. There are more 
physical elements and less animistic elements used than 
were seen in level 3, but the explanations still contain 
both. 

Stage 3 Absolute Physicalism 
The child does ·not use artifieialistic notions, but explains 
the night by the action of strictly physical and natural 
elements, although not necessarily congruent with reality. 

Substage 3A {5) Physical ism Still Tainted with. Final ism or 
Animism 

The child's explanations of the origin of night is natural, 
but the explanation is saturated with finalistic beliefs 
relating night to sleep and day to work. The celestial 
bodies or meteors responsible for the forming of the 
night are sometimes explicitly considered to be alive. 
The child is characterized as being satisfied with 
strictly astrological or meteorological solutions. 

Substage 38 {6) Physicalism Freed from Precausality 
The child's interpretation of the origin of night sheds 
all remnants of precausal thinking. The child uses 
complete physical explanations. 
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Scoring 

Each subject was given a single score for this task according to 

the overall answers given to all of the questions, and corresponding 

to the appropriate substage or stage of the rating schedule. The re-

sponses for 49 of the subjects were independently scored by two raters. 

The raters agreed in all but seven responses, giving an 86 percent 

reliability rating. In each case the difference in score was only one 

level and were not consistently higher or lower. The scores of the 

same rater were used throughout the study. 

Social Identity: The Interview Concerning 
the Stability of Being Fat or Thin 

In order for the child to be able to think about the causes of 

obesity he must be able to recognize the fact that some people can be, 

and in fact are, fatter than other people, regardless of extraneous 

factors. He must be able to conserve identity despite extrane-

ous factors such as age, size, and clothing. 

The task to determine the child's ability to recognize and con-

serve social objects was developed in order to assess this ability. 

It was assumed that the conservation concept used in this task was simi-

1 ar to that used in the conservation of physical objects. 

Procedure 

The child was shown a sequence of pictures of a variety of shapes 

and sizes of individuals, of both children and adults (see Appendix B). 

Each picture was a full view of the individual. The pictures used 
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were independently classified as being fat or not fat by four adults 

not otherwise involved in the investigation. Only pictures in which 

all of the adults classified them as fat or not fat were used. The 

children were asked to say whether they thought each picture was of a 

fat or not fat person as they were shown the pictures individually. 

In each case they were asked why they said the person in the picture 

was either fat or not fat. 

If the child was able to answer correctly for most of the pic-

tures, as determined by the interviewer, and with reasons that indi-

cated that he did have some idea of how a fat person differs from a 

person who is not fat, he was presented with the second part of this 

sequence. The next aspect of the task was developed in order to dis-

cover whether the child was able to recognize that even though a per-

son changes in appearance (in fatness) he is still the same person. 

The children were shown a pair of pictures in which the person 

was fat in one picture and not fat in the other, and asked if they 

thought that the pictures were of the same person or of different 

people. They were then asked what was different, or the same about the 

person in the picture, depending on what they answered to the first 

question. Their reasons for answering as they did were probed until 

the reasoning they were using became clear. Those children who an-

swered that the people were the same in both pictures were then asked 

which picture they thought came first, and whether the other one could 

have been first. This was asked as one indication as to whether or not 

the child saw obesity as a reversible process. 
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Those children who were able to complete the second task correctly 

were then presented the third part of this task. The children were 

shown four pictures of a single child, in which he was fat in two and 

thin in two. The interviewer arranged t~e four pictures in a fat, 

thin, fat, thin or reverse sequence and asked the child if the boy in 

the pictures was fat in any of the pictures. The starting picture of 

the sequence was randomly varied. If the children were able to pick 

out the two fat pictures, they were told that these pictures were 

taken of the same boy over a two year period. They were asked if it 

was possible for a person to go from being fat, to being thin, to 

being fat? If the children said that it was possible, they were then 

asked what might cause it. 

The children who have been successful in the previous tasks were 

then shown another group of pictures, In these, a single child, who 

varied from being fat and not fat, was shown at four different ages. 

The child was asked to put the pictures of the boy in a sequence, 

according to his age (all but one child was able to do this with no 

problem) and then the child was asked if the boy was fat in any of the 

pictures. Those children who identified at least one picture as being 

fat was asked how they thought that had happened. They were asked 

what happened to make the thin baby into a fat baby, and then into a 

boy who was not fat. 

How many of these tasks were given to an individual was deter-

mined by the child's ability to answer the questions correctly. When-

ever it was clear that the child was not able to complete the task, it 

was stopped. 
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Rating Scale 

The rating scale for this measure was developed for the present 

study from the results of a pilot interview with 11 children ranging 

in age from 3 years 2 months to 13 years 8 months. The responses 

displayed similarities in levels of reasoning to those reported by 

Bernstein and Cowan (1975). The scale is as follows: 

Level 0: Preoperational 

Level l : 

Level 2: 

Level 3: 

The children at this level seem to be guessing when 
determining whether the person is fat or not fat. The 
reasons, if given, have no connection to the picture. 
Often they will simply say they are fat because they 
just are. 

At this level the identification of fatness is deter-
mined by the size of the picture, the tallness or 
shortness of the person, or other extraneous factors. 
There are still many errors made with some guessing. 
The children will often determine the fatness of a 
person by the clothing he is wearing. 

In this level of reasoning there are static identifi-
cations in that the children are apt to focus on one 
aspect of the person in the picture. They may say that 
the person is fat because he has a fat stomach. They 
often will give as their reason for saying that some-
one is fat that he is fat in his , naming a 
single part of the body. When questioned as to whether 
the person is fat anywhere else they will say no, only 
in his arm, or middle, etc. 

This is a transitional stage of ability to reason. The 
child at this level makes fewer mistakes in the identi-
fication of fatness but does still see the person in 
the second task as going in only one direction. There 
is no reversibility_. Whether they state that a per-
son goes from fat to thin or thin to fat often depends 
on which picture they saw, and so focused on, first. 
Other children may just think that all people start 
thin, but once a person gets fat they stay fat. 
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Level 4: Concrete Operational 

Level 5: 

This level can be referred to as one of intuitive 
personal identity. The children realize that the person 
in the picture can go in either direction (fatter or 
thinner), but their reasoning is vague. They will 
often state, usually correctly, that a person just 
looks fat, or not fat, but not able to explain why they 
think so. They respond that ~he boy can go from fat to 
thin to fat to thin, but can give no explanation. 

Another transitional stage, this level includes thinking 
that sees the reasons for weight change as singular. 
These children often explain the change in the boy of 
different ages as being entirely due to eating or to 
age, with no mention of the relationship between the 
two. 

Level 6: Formal Operational 

Scoring 

Systematic operational thinking is seen at this level. 
The children answer all of the questions about obesity 
included in the social identity task consistently cor-
rectly, using a variety of logical reasons. They under-
stand that a growing child can change his weight, and 
that eating, exercising, and physical growth are in-
volved and interrelated. They are able to think about 
the possibility of events and situations in abstract 
terms. 

The subjects' responses were considered as a whole and given a 

single score according to the above scale. The number of correct re-

sponses as well as the reasons given for the responses were taken into 

account. It was not necessary for all of the child's responses to be 

at a single level. Each child was given the score indicating the level 

in which most of the responses seem to fall. A reliability rating of 

76 percent agreement was reached by the independent rating by two raters 

of 49 subjects. The difference in ratings were no larger than one 

level in any case. 
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Social Causality: The Interview About Obesity 

To find out what the child thinks about how people get fat, the 

clinical method of inquiry was used. The method made it possible for 

the interviewer to probe and to pursue the thinking of each individual 

child. The interviewer began with a general outline of questions to 

explore, and then let the child's responses guide the direction of 

inquiry from that point. There were basic questions that all children 

were asked at some time during the interview in some form. Because 

the terminology used when talking about obesity becomes part of an 

individual's language very early in our culture, often before the actual 

understanding of those terms, it was necessary to ask some questions 

in a variety of ways in order to see what ideas mentioned by the child 

were really understood. All of the terms that the children were 

questioned about were first introduced by the children themselves. 

Only after the children indicated their line of thinking did the inter-

viewer begin to probe deeper into that thinking. The questions asked 

were open-ended, and the direction of the interview depended on the 

individual child's responses. 

The importance of the clinical method of investigation for exami-

ning concept development in children was demonstrated by Piaget. Many 

of the techniques that he formulated can be seen in The Child's Con-

ception of the World, in the form of investigations of the child's 

concept development of various aspects of the world (Piaget, 1965}. 

The clinical method of investigating childrens' thought is not 

without dangers, however. In the introduction to The Child's Conception 
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of the World. Piaget carefully outlined the care that must be taken to 

ensure that answers given by the child are accurately interpreted by 

the interviewer. The interviewer must be very careful to probe the 

child's thinking without in any way directing the thought. How the 

child responds is often indicative of the motives behind an answer and 

must be correctly evaluated. Piaget pointed out the necessity for the 

interviewer to be able to tell the difference between different types 

of answers children might give. They might, for example, answer at 

random, saying anything that come to their minds at the time, or they 

may give an answer that they think the interviewer wants to hear. 

They might invent an answer using words that they have heard but 

really do not know the meaning of. They also may simply answer some-

thing in order to satisfy the interviewer, or they might answer after 

thinking about the question for some time. This last instance would 

be different from children who answer with an immediate response, be-

cause the latter would indicate that the children had thought about 

the question and had formed an answer that they felt sure about, 

rather than simply coming up with an answer. The probing questions 

are ways of discovering which approach the child is using. The inter-

viewer should not assume anything about the knowledge the child is 

expressing. Clarifying questions must always be asked if the child's 

answer is unclear in any way. The clinical method of inquiry is diffi-

cult and takes much practice to carry out and to get meaningful re-

sponses. 
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Although difficult, the clinical method of investigation is advan-

tageous over the objective test and the direct observation of the 

child's actions if one wants to determine the child's level of think-

ing (Piaget, 1965). The test method is rigid in that it suggests an-

swers to the child, and may lead to answers to questions that are 

complete guesses, simply because there were several choices from which 

to choose. 

Direct observation of the child also has severe limits in that 

only part of the child's knowledge can be determined--only that which 

can be seen through overt behaviors. There is no way to see beyond 

the child's behaviors to the reasoning and beliefs that may be the 

cause of those behaviors. 

By using a combination of these methods with a working hypothesis, 

Piaget found that the clinical method took advantage of the positive 

aspects and negated the weak aspects of both techniques. 

Procedure 

When investigating the child's ideas about the causes of obesity, 

the interviewer asked basic questions to all of the subjects. Each 

child was asked these basic questions which, in turn, determined the 

follow up probe questions. The interviews were administered indi-

vidually, and in the case of a few of the younger children were com-

bined with the interview concerning social identity discussed earlier. 

The questions were not always asked in the same order, but were in-

cluded at some time during the interview. Each question was 
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probed until it was indicated that the child had answered in as much 

detail as possible. 

Because of the wide use of terms involved in eating as well as 

in gaining and losing weight, it was not assumed that children under-

stood the terms they used until they explained them. This included 

such terms mentioned by the children as fat, calorie, diet, and 

exercise. 

Each interview included the following questions during this part 

of the interview: 

What does the word fat mean? 
What does a fat person look like? 
How do people get fat? 
How long does it take a person to get fat? 
Can anyone get fat? 
If a person is fat can they get rid of that fat? 
Why are some people fat and some people not fat? 
Can everybody lose fat by (child's answer)? 
Where does fat come from? 
Where does fat go when a person gets rid of fat? 
What is fat? 

Some probe questions for specific lines of thought came from the 

pilot study, and included such questions as the following: 

L1hat is a di et? 
What is a calorie? How does a person know how many calories 

will make him fat? 
What does exercise have to do with getting fat? 
Once a person loses fat can they get fat again? 
What makes some people fatter than other people? 
How much is "too much" food? 
What happens to food to make it into fat? 
Do only fat people have fat on their bodies? 
How does a person know when to go on a diet? 
How does a person know when he is fat? 
Can two people eat the same amount of food and one get 

fat and the other not get fat? 
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How do you know when you lose fat? 
Would you get fatter if you ate a bowl of lettuce or if you 

ate a bowl of candy? 

Rating Scale: Social Causality 

A rating scale was developed based on the answers given in a pilot 

study using 18 children, ranging from the age of 3 years 4 months to 

13 years 8 months. Analysis of their answers indicated that the re-

sponses showed similar types of thinking as those found in Laurendeau 

and Pinard's (1962) causality scale for the origin of night. A scale 

for the development of the concept of obesity was then developed en-

compassing the measures of artificialism, finalism 1 animism, and 

physical explanations used in the Laurendeau and Pinard scale, which 

has been described in an earlier section of this paper. The levels 

developed for the concept of obesity are as follows: 

Stage 0 (0) Lack of Comprehension 
These children do not answer the questions at all. They 
remain speechless or give associations that do not answer 
the question asked. 

Stage l Absolute Precausality 

Substage lA (1) 
The children in this stage answer the question of how 
a person gets fat as if the question had been where 
does a person get fat. They show no reversibility. 

Substage 18 Finalism (1) 
These children answer the question of how a person gets 
fat by stating the usefulness of fatness to man. The 
answers are not yet precisely artificial, and they will 
still answer "why" before they will "how." 

A baby makes you fat. 
He was born that way • 
• • • going to get baby. 
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Substage lC (2) Finalism and Artificialism 
The child expresses explicit artificialistic beliefs 
but may still include animism. The belief that God or 
man causes fatness is expressed. Animism is seen in 
that calories might be seen as things with volition. 

You might push in the back and make your stomach 
push out and be fat • 

• • • fat because the calories are tired of 
sitting around and so make you fat. 

To the question of how a person gets rid of fat, the 
child may offer having an operation as a solution. 

Sta e 2 3 Transitional: Semi h sical and 
Semipsyc o ogica 

These children use explanations that are almost always 
coupled with finalism. The artificialism is more disguised 
in that a fabricating agent is necessary, but the agent 
uses natural physical elements. They may also add animistic 
elements. 

A person is fat only in certain places. 
You are fat because something is wrong with 

your stomach. 
Big foods make you fat. 
A short person is fat. 
A tall person is fat • 
• • • he's fat because he has big shoulders. 
A person hiccups and then he is thin. 
Sugar makes you fat. 

Often the responses indicate that the child believes that 
one particular type of food makes a person fat. The food 
that is often mentioned is candy. 

Stage 3 (4) Absolute Physicalism 
These children use primarily physical explanations to ex-
plain fatness, although they may still show a hint of 
final ism and egocentrism. They use words such as "ought to" 
and 11 should" to ex plain the causes of fatness. Their use of 
physical explanations are very inconsistent in that they may 
use precausal thinking in the same sentence they use physi-
cal explanations. It is not unusual at this 1 evel for the 
children to say that fatness comes from eating food, but be 
unable to explain any further. They may also mention that 
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exercise has something to do with getting fat, but again 
not know how. or that it is also related to food . 

. • • you run off the fat by exercise. 
Some are fatter because they digest faster. 

Stage 4 (5) Disappearance of Artificial ism 
These children are able to explain that fatness comes from 
both a lack of exercise and from eating food, but are 
unable to explain the relationship between the two. They 
talk about calories but cannot explain what a calorie is. 
They know most of the fat terms, but lack the complete 
understanding of what the terms mean and how each fits into 
the picture. The question about wh~t happens to fat when a 
person loses weight confuses these children when they rea-
1 ize that they don't know, or have only a partial idea. 

Stage 5 (6) Physicalism Freed from Precausality 
The children now give completely physical explanations for 
fatness and can explain all of the terms they used. Not 
only do children understand the relationships involved, 

.!wt thev are able to explain them in logical ways. 
Children using formal thought in this task indicated they 
were able to try out possible results mentally in a deduc-
tive way. This ability was demonstrated in their explana-
tions of possible relationships among factors that con-
tribute to obesity. 

Scoring 

Food is used as a body fuel. 
Food is the energy source measured in calories. 
Calories are burned by the body doing exercise. 
It is necessary to do exercise to use up calories 

and to limit the amount of calories through diet. 

The subjects were given a single score for this part of the inter-

view, based on the above rating scale. Percent agreement was 81 percent 

based on the independent rating of 49 subjects. All of the differ-

ences were one level apart. 



Piagetian 
Stage 

Preoperati ona 1 

Trans i ti ona l 

Concrete 
Operational 

Transitional 

Formal * 
Opera ti ona l 

Table 1 

Measures Related to Piagetian Stages of Causal Thinking 

Physical 
Conservation 

(Substance/Volume) 

0 no answer 
1 no explanation 

2 inconsistent 

3 conserves clay but 
not when displacing 
water 

4 conserves in water 
reasoning inadequate 

5 conserves in water 
reasoning inconsistent 

6 conserves in water 
consistent good 
reasoning 

Physical 
Causality 

(Origin of Night) 

0 no answer 
l finalistic 
2 artificialistic 

3 semi-artificialis-
tic & semi-physical 

4 physical explanation 
but sti 11 some 
finalism or animism 

5 physical explanation 
but still some 
final ism 

6 physical explanation 
with no precausality 

Social 
Identity 

(Pictures) 

0 guess 
1 uses extraneous 

factors 
2 static identity 

3 no reversibility 

4 intuitive identity 
senses revers i-
bility, but reason-
ing faulty 

5 inconsistent 
reasoning, 1 ack 
relationship be-
tween causes 

6 systematic identi-
fication 

Social 
Causality 

(Interview) 

0 lack of comprehension 
l finalistic 
2 finalistic, artifi-

cialistic, animistic 

3 semi-physical & semi-
psychological 

4 physical explanation 
with hint of ego-
centri sm 

5 physical explanation 
inadequate or incon-
sistent reasoning 

6 physical explanation 
with no precausality 

Note: Level 6 is labeled formal operational thought but does not strictly adhere to what is described by Piaget as overall 
formal thought. In this instance it refers more to the disappearance of precausal thought and the dependence on 
logical causal processes in understanding the measures used in this stuqy. Scientific concepts involved in most 
studies of adolescent formal thought were not included in the present study so cannot be confirmed or disproved. It 
is understood, then, that formal thought, as labeled in this study, is considered only for the measures used. 

-+::> 
N 



Chapter 3 

QUANTITATIVE ANALYSIS 

This study was based on Piagetian cognitive theory. The measures 

used were chosen so that they were indicators of specific aspects of 

development. The component operations of causality and identity were 

therefore chosen to compare the child's thinking about obesity to the 

ideas and stages of cognitive development that Piaget has discussed. 

Piaget has established that the child's thinking develops in a sequence 

of stages. This study examined these stages with regard to obesity by 

measuring the child's thoughts about obesity in several ways. Social 

causality, social identity, physical causality and physical conserva-

tion were measured and the levels of thinking were compared to each 

other and to Piaget's stages of cognitive development. Both correla-

tion between the measures and the similarities and differences among the 

measures were examined. These procedures provide an extension of Bern-

stein and Cowan's (1975) examination of the child's cognitive thought 

relating to people. The present study used a similar methodology to 

Bernsteins and Cowan's investigation of the child's concept development 

of where babies come from. Both examinations were of the development 

of social based concepts. 

The following statistical procedures were used to test the hy-

potheses of the present study and to gain information beyond the hypo-

theses about children's thinking about the causes of obesity. 

43 
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1. Frequency Distributions--The number of children in each stage 

of thought for each task measured was computed and presented as per-

centages of the total age group in order to offer support for the 

hypothesis stating that the stages of thinking about and understanding 

the causes of obesity develop with increasing age. 

2. Analyses of Variance--A multivariate analysis of variance 

(MANOVA) was computed to test for effects of age and gender for the 

measured tasks as a whole, and based on the results, separate analyses 

of variances of the individual task by age were computed. The analyses 

were computed on physical conservation, physical causality, social 

identity, and social causality for age effects, and the resulting ef-

fects examined by the Tukey post-hoc analysis to locate specific age 

effects. 

3. Chi-sguare--Chi-square analyses were computed between each 

pair of measures to obtain an index of the preoperational and operational 

decalage of the tasks. The analyses were planned to discover whether or 

not knowing that a child was thinking preoperationally or operationally 

on one task would be indication that the child was thi~king at the same 

level on another task. 

4. Comparison of Tasks--Correlations were calculated to trace the 

development of the ability to perform in one task with relation to the 

progress of other measured tasks. In particular, they were planned to 

see if children's thinking about the causes of obesity (the social 

causality task) developed in a parallel manner to the other tasks of 

the investigation. 
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5. T-tests--One-tailed t-tests were calculated to test the hypo-

thesized decalage of social identity and physical conservation and of 

social causality and physical causality. Other analyses were performed 

in order to gain additional information about unpredicted decalages. 

These t-tests were two-tailed. 

Frequency Distribution 

Examination of Hypothesis 1, children's thinking about obesity 

demonstrates a stage sequence similar to the sequence followed in the 

development of other concepts and was begun by completing a frequency 

distribution of the scores for each of the four tasks. The resulting 

distribution is seen in Table 2, presented in the form of percentages 

of children scored as giving responses in each level of thought. The 

developmental nature of each task, physical conservation, physical 

causality, social identity and social causality can be seen in that 

the younger children gave lower level responses than those responses 

given by the older children. The level of response for each of the 

measured tasks increased with age and occurred in a simple to complex 

sequence. These results agree with Piagetian theory which states that 

development occurs in a sequence. Hypothesis 1 is confirmed; social 

causality does develop in a developmental sequence which is similar to 

the other measured tasks. The only slight variation in sequence oc-

curred with regard to physical conservation, in which several of the 

older children demonstrated that they were not able to conserve substance 

and yet were demonstrating a higher level of thought in the other tasks. 



Physical 
Conservation 

Physical 
Causality 

Social 
Identity 

Social 
Causality 
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Table 2 

Distribution of Subjects by Age and Developmental 

Level in Each Task 

Age N 0 1 2 3 4 5 

4-5 32 3 97 0 0 0 0 
8-9 32 3 22 10 12 3 22 

12-13 32 0 22 0 0 0 6 
Total 96 2 47 3 4 1 9 

4-5 32 0 34 19 22 22 3 
8-9 32 0 0 0 6 19 25 

12-13 32 0 0 0 0 3 13 
Total · 96 0 11 6 ·g 15 14 

4-5 32 3 6 44 41 6 0 
8-9· 32 0 0 6 10 47 31 

12-13 32 0 0 0 0 10 47 
Total 96 2 17 17 20 26 

4-5 32 9 25 3 47 16 0 
8-9 32 0 0 0 6 78 16 

12-13 32 0 0 0 3 16 65 
Total 96 3 8 1 19 37 27 

Note: Distribution given in percentages. 

6 

0 
28 
72 
33 

0 
50 
84 
45 

0 
6 

16 
17 

0 
0 

16 
5 



Additional support for the sequence of development of the measured 

tasks came from examination of the mean responses of the children on 

each task. These means can be seen in Table 3. The parallel develop-

ment of social causality with the other tasks can be seen in that each 

age group showed an increase in the level of response. 

Analyses of Variance 

Hypothesis 1, concerning stage sequence, was also examined through 

the use of multivariate analyses of variance. MANOVA was first computed 

for task, age, and gender effect based on the within task scales. 

Results indicated strong age effect for all tasks, Q < .0001, a gender 

effect only on the social causality task, f.(l) = 4.52, Q < .036, and no 

age x gender effects. These results can be seen in Table 4. Wilks' 

criterion demonstrated no overall gender effect, and no overall gender x 

age effect. The Wilks' criterion for overall age effect was signifi-

cant, f.{l) = 30.80, Q < .0001. 

The only significant effect for gender appeared in the social 

causality task, f.(l) = 4.52, Q < .036. Tukey post-hoc analyses deter-

mined significance between the means of male and female responses on 

the social causality task at the 4-5 year old age group, q(l) = .35, 

Q <. 05. 

Oneway Analyses of Variance were computed for each task by age. 

Tukey post-hoc analyses found significant differences between each age 

group for every task, lending strong support for an age-related 

developmental sequence on all tasks. Table 5 depicts these results. 
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Table 3 

Mean Scores by Age and Gender on Each Task 

Physical Physical Social Social 
Age Gender N Conservation Causality Identity Causality 

4 male 8 .871 l.621 2. 12 2.00 

female 8 l. 00 2.50 2.37 2.87j . 97 2.41 2.41 2. 34 
5 male 8 l. 00 2.37 2.50 2.00 

female 8 l. 00 2.75 2.50 3.00 

l 
8 male 8 5, 12 I 5.50 3.87 4.00 

female 8 3. 12 5. 12 4.50 4. 12 
3.69 5.19 4.22 4.09 

9 male 8 3.25 5. 12 4.00 4.00 

female 8 3.25 5.00 4.50 4.25 

12 male 8 4.621 5.75 5.25 4., 62 

female 8 4.00 5.62 5.50 4.87 
4.84 5.81 5.34 4.94 

13 male 8 4.75 6.00 5.37 5.00· 

female 8 6.00 5.87 5.25 5.25 

Total % 3. 17 4.47 3.99 3.79 



Table 4 

Age, Gender and Interaction Effects on Each Task 

Age Effect Gender Effect 

Task F df £_ F .di. £. 

Physical Conservation 43.63 2 p < .0001 ":."O. 36 1 N.S. 

Physical Causality 119. 02 2 p < • 0001 0.58 1 N.S. 

Social Identity 106. 21 2 p < • 0001 2.66 1 N.S. 
-

Social Causality 74.96 2 p < • 0001 4.52 1 p < .036 

Age Gender 
Interaction Effect 

F df £_ 

1. 34. 2 N.S. 

5.39 2 N.S. 

0.82 2 N.S. 

0.79 2 N.S. 

.;::.. 
l.O 
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Table 5 

Age Effects for Each Task 

Age Effect 

Task Age Mean F df .P.. qa 

Physical 
Conservation 43.61 2 . 00001 1. 20 

4-5 0.97 ] 
8-9 3.69 All means significantly different 

12-13 4.84 

Physical 
Causality 114. 49 2 . 01 .68 

4-5 2.41 ] 
8-9 5. 19 All means significantly different 

12-13 5.81 

Social 
Identity 104.75 2 . 01 .58 

4-5 2.41 l 
8-9 4.22 J A 11 means significantly different 

12-13 5.34 

Social 
Causality 72.54 2 . 01 .62 

4-5 2.34 ] 8-9 4.09 All means significantly different 
12-13 4.94 

aTukey post-hoc analyses at p_ < . 05 level. 
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Correlations 

Hypothesis 2 said that the child's understanding of the causality 

of obesity (social causality) would develop along parallel lines with 

the other measured tasks. This prediction was examined through the use 

of correlations. The scores of the children in the social causality 

task were compared to the scores of the other tasks. Results of these 

analyses showed that the increase in scores in the task were related 

to increases in scores of all the other tasks, confirming Hypothesis 2. 

Table 6 shows the correlation coefficients for each pair of measures 

at each age group and for the sample as a whole. All of the coeffi-

cients are significant for the total sample. 

The relationships between the other tasks add to the information 

about the development of the concept of obesity. Not only is the social 

causality task significantly correlated with all of the other measured 

tasks for the total sample,£.< .001, it is also significantly corre-

lated with all tasks for all ages except for that of physical conserva-

tion at age 4-5, r = .33, and age 12-13, r = .25. In general, the 

task of physical conservation was the least correlated to the individual 

age groups in the other tasks. These low correlations may be due in 

part to the fact that there was little variance in this task for the 

younger and older age groups. For example, most of the younger children 

(4-5 years) were nonconservers and most of the older children were con-

servers. This reduced variance produced low correlations for the 

separate age groups, but when the sample was analyzed as a whole, the 

large variance from the younger to older ages resulted in a greater.!:. 

for the total. 
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Table 6 

Correlation Between Tasks 

Physical Social Social 
Task Age Causality Identity Causality 

r r r 

Physical Conservation 4-5 .20 . 09 .33* 
8-9 .38* . 18 .33 

12-13 .20 .06 .25 

Total .66**** .62**** .62**** 

Physical Causality 4-5 . 11 .39** 
8-9 .34* .46*** 

12-13 .32* .57**** 

Total .75**** . 71 **** 

Social Identity 4-5 .. 40* 
8-9 .54**** 

12-13 .42* 

Total .78**** 

* . 05 *~ < 
**g < . 01 

****~ : 
.005 
,001 
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Comparison of the correlation coefficients of the present study with 

the coefficients of Bernstein and Cowan's (1975) study of the develop-

ment of the child's concept of human reproduction found very similar 

results. Bernstein and Cowan also found significant relationships be-

tween each pair of tasks, demonstrating that the two concepts involved, 

human reproduction (as examined by Bernstein and Covrnn) and obesity (as 

examined in the present study) develop in similar developmental patterns. 

Development theory is based on the assumption that higher level 

thought processes depend on the development of lower level concepts 

which form the base for the higher concepts. One way to be0in to 

examine the relationship between the higher and lower levels of under-

standing is through the use of Chi-square analyses. 

Chi-Square Analyses 

Hypothesis 3 predicted direction of d~calage for the understand-

ing of social identity and physical conservation and of social causality 

and physical causality. Chi-square analyses were used to see which of 

the pairs of tasks were understood by the children at a preoperational 

level and which were understood at an operational level in order to 

begin to examine the d~calage present. The scores for each task were 

coded so that 2 x 2 tables were constructed for each pair of tasks using 

preoperational (Preoperational and Transitional levels) and operational 

(Concrete operational and higher levels) stages of thought. Chi-square 

analysis is a method of demonstrating the decala9e of children's cog-

nitive development on specific measures in that it makes it possible to 
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determine if one of a pair of measures is understood at a higher 1eve1 of 

thought than the other. The 2 x 2 tables that were constructed are in 

Table 7. Included in the table are Chi-square values, significance 

level, and contingency coefficients (measures of the extent of asso-

ciation). 

Hypothesis 3 predicted the fo 11 owing sequence of deve 1 opment of the 

4 tasks measured: 

Young children: 

Social Identity > Physical Conservation 

Social Causality > Physical Causality 

01 der children: 

Physical Causality > Social Causality 

The predictions a~out the relationship between the social and 

physical causality tasks were made. for both younger and older children 

rather than for the sample as a 1t1hole. In order to try to examine these 

relationships, Chi-square tables were constructed for the 3 individual 

age groups. These individual 2 x 2 tables can be found in Appendix G. 

Few statistics could be computed for the individual age Chi-square tables 

because of the small cell frequencies, but examination of the tables did 

indicate the trend of development for the different age groups. The 

4-5 year old group scores indicated that social identity may begin to 

reach operational thought before physical conservation, although statis-

tics were no~ conclusive. The relationship between the causality tasks 

was not clearly indicated even by examination of the tables. The tables 

for the older children with regard to social and physical causality 



Ta~le 7 

Chi-square Comparisons Between Measures 

x2 p cc 
-

1. Physical Conservation by Physical Causality 30.22 p < .001 .50 
2. Physical Conservation by Social Causality 32.20 .e. < .001 .52 
3. Physical Conservation by Social Identity 36.69 .e < .001 .54 
4. Physical Causality by Social Causality 43.92 .e < .001 .57 
s. Physical Causality by Social Identity 44.76 p < .001 .58 
6. Social Identity by Social Causality 50.69 .e. < .001 .60 

1. Physical 2. Social 3. Socia 1 
Causality Row Causality Row Identity Row 
p 0 Total p 0 Total p 0 Total 

fffiJ 50 '[ffi] 50 'ffi 50 \JI Physical Physical Phys i ca 1 \JI 
Conservation 

4 

Conservation Conservation 
. 46 0 1 45 46 0 2 44 46 

Column Column Column 
Total 26 70 96 Total 30 66 96 Total 35 61 96 

4. Social 5. Social 6. Social 
Causality Row Identity Row Causality Row 
p 0 Total p 0 Total p 0 Total 

·ESB 26 't±ij 26 'EE] 35 
Physi ca 1 Physical Social 
Causality Causality Identity 

0 8 62 70 0 11 59 70 0 3 58 61 

Column Column Column 
Total 30 66 96 Total 35 61 96 Total 30 66 96 

Note: ·p indicates preoperational thought; 0 indicates operational thought. 
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also were not clear, indicating that some other type of analysis was 

needed. 

Chi-square analyses of the total sample were used to test the pre-

dictions of Hypothesis 3 by discovering which of a pair of tasks chil-

dren were first able to under~tand on an operational level. It appeared 

from examining these 2 x 2 tables that the children first demonstrated 

operational thought in the physical causality task, then in the social 

causality task, third in the social identity task, and last in the 

physical conservation task. Some of these findings are surprising in 

that it had been hypothesized that the social measures would be under-

stood earlier than the physical measures. It was found that the part 

of the hypothesis predicting operational thought about social identity 

would occur before operational thought about physical conservation was 

confirmed. 

Besides the relationships that were predicted from the hypothesis, 

other sequences of development appeared from the Chi-square analyses. 

Trends were discovered which were used for further examination of 

decalage of the development of the concepts related to learning about 

obesity. T-tests were used to investigate further the predictions of 

direction of decalage and also to examine possible sequence of the other 

related pairs of tasks. The relationships examined through t-tests were: 

social identity > physical conservation 
social causality> physical causality 

physical causality - physical conservation 
social causality - physical conservation 
physical causality - social identity 
social causality - social identity 
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T-tests 

Another method for examining the relationships of measures that 

were predicted by hypothesis 3 is by looking at the difference between 

the means of the level of understanding of the measures. To do this 

t-tests were computed. Responses on each task were rescaled to insure 

that a preoperational, concrete operational, and formal operational re-

sponse on each task would be given the same weight in the analyses. The 

t-tests were based on the five stages of thought: preoperational, 

transitional, concrete operational, transitional, and formal opera-

tional. T-tests were computed between tasks to ascertain which of each 

pair of tasks was understood at a higher level, and to allow comparison 

across age groups. Those tasks predicted to develop in a definite 

direction by hypothesis 3 were tested by 1-tail t-tests, and those tasks 

comparisons planned to add information about how the remaining tasks are 

related to the development of the concept of obesity were tested with 

2-tailed t-tests. Because of the problems associated with multiple 

t-tests, Dunn's procedure for controlling Type l errors was used and 

a probability level of .003 was chosen for significance. Results of 

these statistics can be found in Table 8. 

For the younger children, social identity was found to occur at a 

higher level of understanding than physical conservation, 1_(31} = 4.84, 

E_ < .0001, confirming the prediction in hypothesis 3. The difference 

between the means of social and physical causality was not significant 

for the 4-5 year olds; however, the finding does not necessarily 
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Table 8 

Difference Between Rescaled Means on Paired Measures 

l\ge Pai red Meas urr.s t p 
I 

Physical Physical 
Conservation Causality 

4-5 1.00 1. 75 -4.63 p < .0001 
8-9 3.22 4.19 -3.62 p < .IJOl 

12-13 4.06 4.81 -2.61 p < . 'll4 
Total 2.76 3.5fl -5.86 p < .0001 

Physical Social 
Causality Identity 

4-5 l. 75 l. 53 l. 27 N.S. 
8-9 4. 19 3.22 5.02 p < .fJfJOl 

12-13 4. 81 4.34 3.95 p < .00()1 

Total 3.58 3.03 5.57 p < .0001 

Social Social 
Causality Identity 

4-5 l. 78 1.53 1.86 p < .07 
8-9 3.09 3.22 -.89 fl. s. 

12-13 3.911 4.34 -3.23 p < .003 

Total 2.94 3.()3 -1.15 N.S. 

Social Physical 
Causality Causality 

4-5 1. 78 l. 75 . 19 N.S.* 
8-9 3.09 4. 19 -7.23 p < .0001* 

12-13 3.94 4.81 -11.94 p < .0001* 

Total 2.94 3.58 -6.81 p < .0001* 

Social Physical 
Causality Conservation 

4-5 1. 78 1.00 6.26 p < .'1001 
8-9 3.09 3.22 -.47 tl.S. 

12-13 3.94 4.06 -.44 r1. s. 
Total 2.94 2.76 1. 25 N.S. 

Social Physical 
Identity Conservation 

4-5 1. 53 1.0() 4.84 p < .IJOOl* 
8-9 3.22 3.22 fJ.n ti. s.: 

12-13 4.34 4.06 _:_21 N.S. 

Total 3.03 2.76 1. fl2 p < .o3* 

*oenotes 1-tail ed test. 
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conflict the predictions of the hypothesis. Hypothesis 3 stated that 

social causality would appear earlier than would physical causality, 

but would take longer than physical causality to reach a level of formal 

thought. The data suggest the possibility that the development of social 

causality may have begun earlier than 4-5 years of age. Based on the 

progression of means of the older age groups, it is possible that by age 

4-5 years, the age of the youngest children in the present sample, the 

change in decalage had already begun to occur. Both the 8-9 year old 

and 12-13 year old age groups showed significant mean differences be-

tween the causality tasks. Understanding of the physical causality task 

appeared at a higher level than understanding of the social causality 

task. The prediction of hypothesis 3, social causality would appear 

earlier but take longer to reach a formal level of understanding than 

physical causality was only partially confirmed, but not disproved. 

No prediction was made about the relationship of physical conser-

vation and physical causality or about the relationship of social 

identity and social causality, but examination of the Chi-square tables 

and the results of the t-tests suggest that children become operational 

first on the physical causality task and then on the physical conserva-

tion task. !_(31) = 4.63, £ < .0001. The relationship between the social 

tasks was not as clear. Chi-square results for the total sample and 

for separate age group samples show mixed findings. Examination of the 

t-test results indicated that young children may begin to develop the 

social causality before social identity, but that if so the concept of 

social causality begins to develop at an earlier age than 4-5 years. 
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This study does not look at ages younger than 4-5 and so cannot confirm 

or disprove this. Children at 4-5 years showed a slight indicntion toward 

higher understanding of social causality than of social identity, 

_!_(31) = 1.86, .2_ < .07, although not enough to call it a trend. By 8-9 

years of age the difference had disappeared, but by 12-13 years of age 

a change in the sequence of understanding seemed to have occurred. 

The older children demonstrated that they were thinking at a higher 

level on the social identity task than on the social causality task, 

!(31) = 3.23, .2_ < .003. These relationships between tasks are impor-

tant in the understanding of the sequences children follow as they learn 

to understand the causes of obesity. 



Chapter 4 

QUALITATIVE ANALYSIS 

The purpose of this chapter is to examine the children's responses 

in more detail in order to respond to the questions indicated in the 

hypotheses. Statistical evaluations have found the development of the 

concept of obesity to occur in a developmental sequence. The overall 

development of the 4 tasks can be seen in Figure l and the development 

of each individual social task seen_in Figures 2 and 3. The indi-

vidual responses will be examined by looking at each stage of cognitive 

thought for the social measures. Results of physical measures will 

be found in Appendix E. 
Social Identity 

Preoperational 

The major aspect of this task was to examine one step children go 

through in understanding the causes of obesity. An important pre-

requisite for understanding the cause of fatness is that the child 

must first recognize when a person is fat. 

For the most part. the 4 and 5 year olds made up the majority of 

the sample giving preoperational responses on this task. Only five of 

the children 8 years of age or older gave indication that they were 

using less than concrete operational thought, and 3 of those children 

were in a transitional stage between preoperational and concrete opera-

tional thought. An interesting pattern present in all of these 
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children's responses was that they were also scoring at lower levels 

than the majority of children in all tasks (Figure 1). The tendency to 

score higher levels in the physical tasks than the social tasks that was 

seen in the older age groups as a whole was not seen in this group of 

children. They were scoring lower in everything. The increased under-

standing of the physical tasks had not yet occurred. All but one of the 

children in the preoperational level were at least able to identify most 

of the people in the pictures as fat or not fat correctly. The one 

child who did not (age 3 years 10 months), seemed to be guessing on every 

picture and was wrong most of the time. When she gave a reason other 

than 11 just is, 11 she said such things as "he's tall, 11 or "he's little. 11 

When questioned as to whether a person's big shoulders would make that 

person fat, she answered that it would. Few of the other children 

voiced this. It was impossible to tell, however, whether this response 

actually indicated belief by the child that the bigness of a person's 

shoulders made the difference or whether this was just a guess. 

Two of the children seemed to consistently judge the fatness of 

a person on their physical size. Although they seemed to be guessing 

on some of the pictures, they were often correct in their decision. 

The reason that the level one children gave for stating that the two 

women in part 2 of the social identity task (pictures in Appendix B) 

were different peop 1 e often was, 11 I don 1 t know. 11 Most of the children 

in this level still saw the women as being different women. 
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A slightly higher level of reasoning was used by 14 of the pre-

school children and 2 8-9 year olds. Level 2, although scored as a 

higher level is still in the preoperational stage of cognitive thought. 

The responses characteristic of this level of thought often involved 

the labeling of a person as fat because of a single aspect. The fat 

person seemed easier for these children to identify because the child 

would point to, or state, that the person had a fat stomach. These 

children made errors with those people who were not very fat or those 

who were not very thin. They had a great deal of difficulty deciding 

whether those in the pictures were fat or not fat, and in one case the 

child picked only two of the pictures as being of fat people. Both 

pictures were of people who were extremely fat, and the child said that 

they were fat only in the stomach. 

The real differences between the different levels of thought in 

the social identity task was seen in the 2nd, 3rd, and 4th parts of 

the task (see Appendix B). In these parts the children had to explain 

why they answered as they did in more detail. 

Thirteen of the preschoolers and three 8 and 9 year olds used a 

transitional level of thinking, which was most characterized by a 

definite statement of nonreversibility. They would say that the pic-

tures of the lady in part 2 were of different people, often giving 

the difference in fatness of the ladies as the reason saying that they 

thought they.were of·dlfferent people. When shown the four pictures 

of the boy at two different weights, the children in level 3 
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(transitional) said that it was not possible for the boy to go from 

being fat. to being thin, to being fat. They said that once a person 

gets fat. he stays fat. 

Concrete Operational 

Typical of level four children. those using concrete operational 

thought, was that they made few identification errors. These children 

were able to pick out fat and not fat people. and were able to give 

some reasons for their decisions. They usually indicated more than 

one area of fatness. When questioned further into their thinking, 

however. their reasoning became unclear. 

For the most part, the concrete thinkers were able to respond 

that the boy in the four pictures could go from being fat to thin to 

fat, but usually could not explain why. About half of these children 

answered that the lady in the two pictures (one thin and one fat) were 

of different ladies. They gave as the reason for them being differ-

ent. "because one was fat and the other was thin," and that "the hair 

was different." Only when the people were the same in all respects 

except weight were the children at this level of thought able to accept 

the fact that the people were the same. Until they exceeded the con-

crete level of thought the extraneous factors often got in their way. 

The other half of the level 4 children were able to see that the women 

were the same in the two pictures. but these children also had trouble 

with explaining why they were the same. They used such explanations as 

"her hair is the same," or simply stated they just were. 
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One of the main differences between the child thinking concretely 

about social identity and those children in the lower levels was the 

ability of the higher level of reasoning child to see the reversi-

bility of fatness. The explanation of why one can go from fat to thin 

and thin to fat is still not developed, even though they do know 

intuitively that it is possible. This question of how the boy in 

part 3 went from being a thin baby to a fat baby to being a thin boy 

brought a variety of explanations, including several from children 

who said that the boy was not fat in any of the pictures. The other 

explanations were vague, dealt mostly with food, and in many cases, 

were physically impossible. 

(How did he go from looking like this to looking like this?) 
He ate too much or something. (How did he then get thin?) 
Dieting. He went on a diet. (Any other possible reasons?) 
No. 

(How ••• ) Babies are always skinny when they come out of 
mothers' tummys, then he got fat. (How?) He eats too 
many sweets. (Then how did he get thin again?) His 
tummy went down. (How?) I don't know. 

(How ••• ) He eats a lot. then goes on a diet. 

(How ••• ) He grows a little bit. (Did that make him 
fat?) Babies just are chubby. 

(How ••. ) He grew. When you are born you are skinny 
because you don't have any muscles yet and then when 
you get a little older you get it. (How?) I don't know. 

Throughout these responses the hint of finalism appeared. The 

children understood that the weight of a person was reversible and often 

that eating food might be involved in some way, but they still seemed 

to have the idea of "that's the way it is. 11 All but four of the 8 or 9 
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year old level 4 children scored at the same or lower level in their 

understanding of social causality. Level 4 was the highest level 

achieved by any of the 4 and 5 year old children. 

About one-third of the 8 and 9 year old children gave explana-

tions indicating that their cognitive understanding about social iden-

tity was in a transitional level between concrete operational and 

formal operational thought. Approxjmately half of the 12-13 year olds 

gave responses indicative of level 5. These children were able to 

give logical explanations for all of the identity tasks, althou9h the 

reasons as to how and why the process of getting fat and thin occur 

were ofte_n singular or incomplete. 

{How did the boy go from looking like this to looking like 
this?) As a baby he might not be very active and as he 
learned to walk he got more active. {Any other reasons?) 
He ate a lot. 

{How •.•• ? ) As a baby- he is fat. Most babies are 
fat, and he looks it. {Then what happened?) He grew. 

{How .•• ? ) A baby is just young. Then he got chubby 
when he ate too much. He lost a little weight as he was 
getting a little older and when he was older he was 
thinner. {Is it due to his getting older?) Yes. 

These children seemed to have more understanding of the rever-

sibility of human fatness and were better able to identify people who 

are and are not fat, although their logic about the causes still seemed 

to be focused on outward appearances. 

An interesting concept that appeared in several interviews, both 

of the 12 and 13 year olds and the 8 and 9 year olds was that babies 

are supposed to be fat, or that most babies are fat. This idea seemed 
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to be more prevalent among the older children. indicating that it may 

be an idea that increases with the child's awareness of fatness. Fol-

lowing are the responses of two 13 year olds who stated this feeling 

clearly: 

(in response to the pictures of the boy at 
As a baby he's fat. then he grows up more. 
the same fatness but he just gets taller. 
fat?) It is normal for babies to be fat. 

different ages) 
He rr.ay stay 

(Are a 11 babies 

(same question) In this picture he ate a lot. (2nd pic-
ture) In this one it looks like he's fat, but he's not, he 
just has extra skin. He might eat and eat so when he grows 
he looks all right. People who don't get chunky as babies 
aren't really tall and strong later. 

Both of these boys gave responses that overall were transitional (level 

5). The latter explanation showed that the boy knew that food and 

growth are involved in how you look, but that he had many misconcep-

tions about the relationships involved. His responses in the questions 

about social causality also reflected these misconceptions. The terms 

and ideas he expressed during the interviews of social identity and 

social causality are very reflective of those presented by mass media. 

Without having the understanding of the relationships he expressed 

what he had heard from television. peers, parents, and other outside 

sources. 

The influence of the mass media on the development of the child's 

concept of obesity appeared quite often in the responses of the 12 and 

13 year olds. Several of the younger children had mentioned the 

"Special K" pinch, and even more of the older children did in re-

sponse to the question "How does a person know he is fat?" The 
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children in the lower levels of thinking simply explained that if you 

could grab anything on your stomach you were fat. Once the child was 

able to understand what pinching an inch was actually measuring (level 

6) he was more apt to describe the relationship between that inch and 

weighing• and then take in to account the person's height and bone 

structure. 

The children not yet comprehending these relationships were the 

ones most likely to explain how to lose weight by using gimmicks they 

had seen on television. Mike answered that a good way to lose fat was 

"to get a pill that makes you not hungry." He extended his discussion 

by adding: 

or get a cereal that expands in your stomach when you 
drink water and that makes you not hungry. You go to 
the bathroom a lot and that makes you lose weight, 
and that's about it. 

This boy has more knowledge about weight control than the child 

who says simply, "junk food makes you fat because it just sits in 

your stomach." but he has a lot to learn and internalize about the 

relationships involved between eating, exercise, and good health. 

The foundations for this understanding can be seen in his answers, 

but there must be some clarifications and additions before he reaches 

a formal level of understanding. 

Formal Operational 

Not until the child reached the level of formal operational 

thought in the task of social identity was he able to relate what he 

saw in the pictures to what he understands. There were only two 8 and 



72 

9 year olds who demonstrated the understanding through their responses, 

although 14 of the 12-13 year olds were indicating level 6 responses. 

Both of the 8-9 year old children also showed a high level of under-

standing of social causality. In fact, one of the children demonstrated 

formal thought in all areas of the investigation except social causality 

and the other in all areas except physical causality. The aspect of 

their explanation that was different than the explanation of the chil-

dren in transition was that these two children were able to understand 

that a person's weight change involved both the amount of food taken 

in and an exercise factor. Children thinking on a formal operational 

level of all ages were connecting the eating of food and the amount of 

exercise a person got to their fatness, and often included comments 

about a person's bone structure or muscle build. They were less 

likely to state that the person was just fat or thin, but used more 

analytic reasoning to explain why they thought the person was fat or 

thin. The children using this type of reasoning included the 5 12-13 

year olds who had also reached level 6 in the social causality task. 

Social Causality 

Cognitive growth shows a great leap between the ages of 5 and 8 

years, as was seen in Figure 3 in all of the areas included in this 

study. This leap fits into Piaget's view of cognitive growth perfectly, 

in that the children go from preoperational to a concrete operational 

thinking between these ages. Piaget found that the change occurs at 

about 7 years of age, and the leap we found supports this. It is 
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important to remember at this point the nature of the present sample. 

Most of the children came from upper middle class homes where education 

is stressed. We might expect the children to reach higher levels of 

thought at an earlier age although retaining the same sequences and 

trends characteristic of all children. Whether they did reach the 

higher levels we do not know, but we do know that they did follow 

similar age trends put forth by Piaget. 

We saw from the correlation analyses that the 4 and 5 year olds 

were handling social tasks with a somewhat higher level of thinking 

than they were the physical tasks but at 8 and 9 there is a switch 

that held through the 12 and 13 year old group. The children then 

seemed to be better able to explain the physical tasks of the study 

than they were the social tasks concerning obesity. That is, they were 

more apt to respond at a higher level of reasoning on the physical 

questions. One explanation for this is that between 5 and 8 the child 

enters school, where he begins to study specifically the causes of 

physical events. The question concerning night and day, and the ef-

fect of the sun is a problem that is often studied in the first few 

grades (State Department of Education Curriculum Guide for Elementary 

Grades, 1978). Social understanding, on the other hand, comes from in-

teraction with others on a personal level and takes longer to experience. 

According to Piaget, the child usually enters the formal opera-

tional stage of cognitive thought at about 11 years of age. It became 

obvious from examining the data of the present investigation that the 

process of entering the formal level of thought about specific tasks 

may begin at an even earlier age than 11. There were 8 and 9 year olds 
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demonstrating formal thought in particular tasks of the study and others 

that were in the transitional level leading to formal thought. The 

examination of the data also reinforced the fact that not all people 

enter formal thought at age 11 since a number of the 12 and 13 year olds 

of the investigation were not demonstrating formal thought on any of the 

tasks, and most were not demonstrating formal thought on more than one 

or two tasks. Piaget, in fact, has said that many people never reach 

the stage of formal thought. That cannot be examined in the present 

study, but the findings do not rule it out. 

Preoperational 

We saw through statistical analysis that the kind of thinking the 

child demonstrated in this task was a good measure of his overall level 

of cognitive development. The 4 and 5 year olds of the sample gave re-

sponses indicating understanding from level 1 of preoperational thought 

through level 4, concrete operational thought; the 8-9 year olds gave 

responses ranging from level 2 {preoperational) to level 6 (formal) and 

the 12-13 year olds' responses were all in level 4 to level 6, with all 

but three children demonstrating at least level 5 reasoning ability in 

this task. The children presented responses at all levels of under-

standing allowing examination of the developing ideas at each level. 

Although not at a significant level, the females in the sample seemed 

to respond with a higher level of understanding than the males (see Figure 

3). This was the only task for which this trend was found for all age 
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groups (Figure l ). It may be that the effect of the American culture 

on the females of the society is the cause of this trend. Females are 

still expected to be more socially oriented than their male counter-

parts. although the equal opportunity movement is attempting to change 

it. 

Typical of responses of level 1 children were those containing 

little information of where a person gets fat, or of who gets fat, or 

how a person gets fat. These responses indicate no reversibility in 

the process. Examples of level l responses from the 4 and 5 year olds 

were: 

(How do people get fat?) Eat so much. (Eat so much of 
what?) I don't know. (Hhy are some people fat and 
some not fat?) They have babies in their tummies. 
(Can a person get not fat if you are fat?) No. 

(How do people get fat?) They grow [indicates 
(Can anyone get fat?) No. Uh, I don't know. 
someone is fat can they get rid of that fat?) 
they stay fat. 

ta 11]. 
(If 
No, 

(How do people get fat?) Eats lots of food. (Can any-
one get fat by eating a lot of food?) Sometimes they 
get real small. (If a person is fat, can they get 
rid of that fat?) No, you stay fat. (Why are some 
people fat and some people not fat?) If people be fat 
they get fat. People be big--are fat, little--not fat. 

These children are not indicating that they actually see a dif-

ference in the physical height of a person and the person's weight. 

Often the response indicated that tall people were fat, or that for 

some children. short people were fat. The last child quoted above 

was indicating that little people, or children were not fat. These 

ideas are finalistic. The ideas that the level 1 child presents 
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indicate that he understands that the size of people are pre-set by 

something. although he doesn't know by what. 

As they move into level 2 the children are more apt to use arti-

ficialistic reasoning, and in the case of fatness in particular, 

animistic thoughts intermingled with finalism. They described the 

pictures of people of different weight in a broader way than those 

children in level l had done, but they still only used precausal ex-

planations. Tommy (aged 3 years 10 months) 1 who said that a person 

could lose weight (fat) by "punch in the stomach 1 11 showed clear arti-

ficial reasoning. This same child had no explanation for why some 

people are fat and others are not fat 1 but he did say that only old 

people get fat. 

The largest number of the 4 and 5 year olds responded with expla-

nations showing understanding at level 31 or a transitional level 

between preoperational and concrete operational thought. This is an 

earlier age than Piaget found this level to emerge, but the sample is 

different from Piagets. Although traces of artificialism,animism, and 

finalism remain, the child has begun to see that there are physical 

causes of fatness. The responses of the level 3 children were hesi-

tant. and they used many words that they had heard but did not know 

what they meant. This was clear from their responses to questions 

about what diet, or exercise. or even of what too much food meant. 

Many children in this transitional level answered the question of 

"How do people get fat?" with the same words--They eat too much. 
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These same words were found in all age groups and at all levels of 

thinking from level 3 up, but the difference in the responses that fol-

lowed the statement was that the children of level 3 were not able to 

explain what they meant by eating too much. This was true for the 

4 and 5 year old level 3 children and for the 2 8-9 year old level 3 

children. The children classified as thinking on a higher level were 

able to explain in various degrees of detail what they meant by 

"eating too much. 11 

Typical of the transitional level 3 answer was that given by Gary, 

who began by saying that the munchkins make you fat. He also suggested 

that too much food could get you fat. When asked who could get fat 

he immediately suggested that 11 Bi g Bi rd 11 could get fat because he was 

big. Another child (4 years 6 months) said that a person can "eat and 

then you go up. 11 He was not able to clarify what he meant, but would 

just move his arms as to indicate growth. These types of answers show 

/the semiphysical, semipsychological reasoning that is typical of this 

level of thinking. Answers, for the most part, of level 3 children do 

not show reversibility through any action by the person himself. Over 

and over these children said that a person eats a lot and grows up. 

That's it. He can't lose it. Once you are fat you stay fat. Size of 

people was important to the children at this level in that they related 

physical size (often age but not stated as such) to whether a person 

could get fat. 

The only way that was mentioned that a person could lose weight 

was through some action other than by the person who was fat. One way 
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was to have a baby. Those children who suggested this method of getting 

rid of fat made no mention of sex, but the examples they used were 

connected to the pictures of women, or they would talk about their 

mother getting not fat by having a baby. This idea of losing weight 

by having a baby further points out that the child's idea of fatness 

is different from the adult's idea of fatness. 

There were a couple of interesting responses that mixed artifi-

ficialism and finalism into the explanation of how a person could get 

rid of fat through an outside agent. From the same child who said 

that Big Bird was fat we heard: 

(Can a person get rid of fat once he is fat?) Sure. 
You take in water, and if you hiccup, and all of 
your food that you ate, and it comes out, and then 
you are thin again. (Are there any other ways to 
get rid of fat?)--child whispers about going to 
the bathroom. 

At first it was unclear whether or not the child was talking about 

throwing up the food, but further inquiry into what he meant indicated 

that he was seeing the process as more of a magical one rather than 

a physical one. Another.child responded to the question by saying that 

"You could ask God to get rid of the fat." 

An interesting difference between the transitional level response 

and the explanation of the concrete operational child was in the type 

of food mentioned. The transitional level 3 preschool child often 

mentioned food, but put all food into a single category. The food had 

no relationship to anything else. To them, all food was the same, and 

was in some way connected with growing. The only comment made by 
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these children about the differences of food was that the size of the 

food might be important. It was the 11 bi g11 food that makes you fat, or 

it was a single food. 

Almost all of the preschoolers in level 3 were able to express 

themselves well verbally and were able to explain fairly well what they 

were thinking. However, even those who were extremely capable in ex-

pressing themselves showed the same thinking patterns as the less 

expressive children in the same level. An example of how children in 

this transitional stage combined the physical and artificialistic 

mechanisms was seen by Sue who related getting fat to eating too much 

Pepsi or having a baby. To her these reasons were the same; however, 

she saw one as not reversible and the other as reversible. She said, 

11 if you get fat from too much eating Pepsi you can't get rid of it. 

You stay fat, just like Granddad. 11 Her response indicated that preg-

nancy would be only a temporary state of fatness and this was seen in 

the responses of several level 3 children which indicated that their 

concept of obesity was not firmly established. Children can be dis-

tracted by physical change even though it is not connected to adding 

to the fat layer. The extremely concrete nature of how having a baby 

causes one to be temporarily fat can be seen clearly in Sue's expla-

nation. 

(How does a person get rid of the fat?) 
our mommy, having a baby and she will get 
when they take him out, her back will pop 
will be just the same size as she was. 

. . • and 
fat, and 
and she 
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Sue showed through her explanation that she has a low level of 

understanding of the biological process of getting fat. She also had 

scored a low level on the social identity task (level 1). Although 

being very verbal, and able to talk comfortably with someone that she 

did not know, she was not able to demonstrate an understanding that 

she did not have. She simply used many words that she had heard. 

It may be that at this level of cognitive functioning the child re-

lates the term fat to any person who is large, no matter what the cause 

or durability of the cause. The 2 8-and 9-year-olds who were using 

level 3 reasoning on this task also were among the 5 children thinking 

preoperationally on the social identity task. 

Only one 12 year old boy gave a level 3 (transition between pre-

operational and concrete operational) response to the social causality 

task. His level of understanding in the other tasks were also lower 

than most children his age (5 in physical conservation, 4 in physical 

causality, 4 in social identity). The kind of explanations he gave in 

all areas indicated that his cognitive development was typical of the 

8·and 9~year-olds in the sample. This simply points out the indi-

viduality of the rate of cognitive development. The sequence that this 

child is following may be the same as the other children of the 

sample; it is perhaps occurring at a slower rate. 

Concrete Operational 

Most of the 8-and 9-year-olds (24) reached concrete operational 

thought level in the social causality task. According to Piagetian 
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theory. this was to be expected. for he saw the concrete stage of 

thought beginning at about seven years of age. The explanations of 

the eight children who were not in the concrete operational stage fell 

into a transitional level between concrete and formal operational 

thought or. in the case of two of the eight. into the transitional 

level between preoperational and concrete operational level. Level 4 

was the highest level any of the 4-and 5-year~olds reached. with 5 of 

the children giving concrete reasoning. This is not inconsistent 

with Piagetian theory. because the majority of the younger children 

were preoperational. It also is not unusual for 5 12-13 year olds to be 

using concrete reasoning on the social causality task. 

The level 4, or concrete operationally thinking children were, 

overall, the most verbal children of the preschool sample. It is hard 

to tell whether they talked more because they had more to say or whe-

ther they had more to say because they had a better grasp of the 

words, but they did demonstrate a greater understanding of the causes 

of fatness than the children of the same age operating in the lower 

levels of thought. The five preschoolers who demonstrated concrete 

thinking gave primarily physical explanations to the questions about 

fatness that were much like the responses given by the older level 4 

children. This is not to say that they no longer showed egocentrism; 

they did. but in a more physical way. The explanations for fatness 

they gave were based mainly on food and eating, but lacked the under-

standing of what relationships were involved in getting fat that were 

seen at higher levels of thought. The process of getting fat still 
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seemed to have a feeling of finalism about it, although this was not 

explicitly expressed. 

By the time children have reached the concrete level of under-

standing the causes of obesity, they have shed the artificial aspect of 

explanations, but they still may show some finalistic ideas or ego-

centrism occasionally. There were a couple of children who seemed to 

realize that anyone could get fat, but when asked if they had any fat 

on their body, acted as if they had been asked a very ridiculous ques-

tion. 

The idea that anyone could get fat was acknowledged by the con-

crete thinker, but it seemed to be closely connected to the concept of 

good or bad food. Many of these children spoke about what you 11 shoul d11 

or "shouldn't" eat but were unable to tell why. The number of 11 bad 11 

foods the children were able to mention were also limited, as is seen 

in the following: 

•.• (Eating what kind of food makes a person fat?) 
Things like candy, potatoes, things like that. (Why 
do those foods make you fat?) I don't know about that. 
(How much would you have to eat to get fat?) You'd 
just have to eat every day some candy. 

(What kind of food makes you fat?) Candy, cookies, and 
that kind of food. (Why do those foods make you fat?) 
They have sweet in them. 

(What kind ..• ?) Junk--chocolate and peanut butter 
and all that stuff. (Why do they make you fat?) It 
is fattening because of the sugar. 

(What kind ... ?) All foods, wel 1, you just know 
what are the right kinds of food. (How?) You just do. 

The tenn "too much" appeared quite often in the explanations about 

fatness of the preschoolers, but none of those children who used the 
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term were able to explain what they meant by it. The effect of listen-

ing to adults ta 1 k was evident in that the words used by the adult!:. :of-

ten turned up in the children's explanations, as did some of the ideas 

about losing or gaining weight. The following responses of Jean are 

an example of this: 

(How does a person get fat?) Eat sweets. Sugar. 
(Who can get fat? Anyone?) if he eats too much. If 
you go on a diet you won't get fat. I'm getting on 
a diet. (What is a diet?) Something that makes you 
skinny. (What do you do on a diet?) Eat good food. 
Broccoli's my favorite, and corn and meat. (Why are 
they good food?) That makes you strong. (Are there 
other ways to get rid of fat?) Drink milk. I always 
drink milk all the time. (Why are some people fat 
and some people not fat?) Some people eat too much. 
(How much is too much?) Just too much. (Where does 
fat go when you lose it?) Gets into your stomach--
and you get skinny. 

Using terms without really understanding them was also common in the 

responses of older level 4 children. Many of these children used 

terms like exercise, diet and, in some cases, calorie, but demonstrated 

through their inability to describe what they meant by those terms 

that they were simply using them in a context in which they had learned 

them. The following responses were all these children could say to 

explain the term "diet, 11 even though they had used it to explain how 

a person could lose fat. 

(What is a diet?) You eat less stuff. You eat stuff 
that's not fattening. (What would you eat?) I don't 
know. 

(What's a diet?) Not eating much food. (What food 
would you eat on a diet?) Not really sweets. Well, 
good food, not 6000 calories a day. Like eggs for 
breakfast, cottage cheese. 



84 

(What is a diet?) You don't eat so much. Just eat 
like a salad or some crackers. (Why?) Uh. I don't 
know. 

- (What is .a diet?) Quit eating sugars. (~lhat kind of 
food would you eat?) Meat probably, apples. (Why 
would you eat those foods?) I don't know. 

(What is a diet?) You lose weight. (How?) Don't 
eat as much. (What kind of food would you eat?) 
Special food--meat, I guess. 

Several of the children of both age groups talked about eating 

less food without mentioning that they were talking about a diet. 

The information that was given was the same, however, as was given by 

children talking about diets. Neither explanation was complete nor 

very accurate. The idea that a person should eat certain foods was 

mentioned by many children at this level and was stated clearly by 

8-1/2 year old Julie: 

(How does a person get fat?) Eat candy and stuff like 
that. He don't eat much milk, meat and stuff he is 
supposed to eat. (How does a person get rid of fat 
if he is fat?) If they start eating good food and 
stuff they're supposed to eat they might. I mean 
if you're born pretty fat and you're getting pretty 
fat, you 1 11 be fat for the rest of your 1 i fe. (What 
goods would be good to eat if you didn't want to get 
fat?) The four food groups. (As much as you want?) 
Yeah, if you don't get too full. 

The lack of understanding about the relationship of fat and food 

and exercise was seen in the explanations of the concrete operational 

thinkers of the question of "What happens to fat when a person loses 

weight? How does it get off your body?" The child operating at this 

level of thought was thrown by this question. Most of them just sat 

there for a moment and then said in a puzzled tone of voice that they 
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did not know. The explanations that were given were those that were 

directly related to the individual's experience. Some reported what 

they had been told and others related an experience of a relative, 

often neither being accurate. These are typical of explanations that 

were given by the level 4 child. 

(Where does fat go?) It falls off, 
off?) It goes away inside of you. 
eat so many things. 

(How does it fall 
(How?) You don't 

(Where does the fat go?) You just digest it, you go 
to the bathroom. 

(Where does the fat go?) It sorta disintegrates. The 
fat can't stand not having as much food anymore so 
it just kinda disintegrates. 

(Where does fat go?) It runs out. 

(Where does the fat go?) It could be like skin mole-
cules. They go into the air when they die. (Is that 
what happens to fat then?) Yeah. 

(Where does the fat go?) I think it goes through diges-
tion and splits into pieces. 

They were not able to deal with the problem of where fat goes con-

cretely since it occurs inside the body. Many of them resorted to the 

concrete explanation of explaining that it gets off your body by your 

going to the bathroom. This explanation of 4 year 9 month old Jenny 

is a good example of how the concrete thinker will use the experiences 

they have had to explain the causes of getting fat and the ways to 

get rid of that fat. 

(How do people get fat?) When they eat too much and 
fill up on junk or maybe they get pregnant. (What 
foods make you fat?) Candy and sweet stuff. (Can a 
person get rid of fat if they are fat?) Yeah, if 
they run a lot or swim. (What will that do?) They 
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run and get skinny. {How?) I don't know. {Where does 
the fat go when it leaves a person's body?) Back into 
their body. When you go to the bathroom it runs away. 
{Can a person get fat again after they have gotten rid 
of it?) Yeah, eat more junk. 

The role of exercise in losing fat was also discussed by children 

in this level of thought by using terms that they had heard in a variety 

of ways. Several children of all ages mentioned the activity of exer-

cise as having something to do with losing weight, but they did not 

relate it directly to the disappearance of fat. Exercise was seen as 

being separate from eating, and often as a means of building muscles 

or making you strong, not as a method to get rid of fat. Mike 

(8 yea rs 8 months) when asked what he meant by exercise said that 

exercise was "like running, and sit-ups," and that its purpose was 

"It makes you sweat." Mary {7-1/2 years), on the other hand, said that 

exercise "builds up your bones and helps you get skinny," but was un-

able to explain how it did either. 

Another child operating in level 4 introduced the idea of exer-

cise as a form of finalism. She saw exercise as the tool for some-

thing happening physically to make you thin again. Another method 

she mentioned for instantly getting rid of "fat" was to have a baby. 

Her responses are interesting in that she included several of the 

aspects typical of the concrete operational answer. 

{How do people get fat?) Eat too much, (Can anyone get 
fat?) Yes, my mommy was fat when I was in her tummy. 
{Can a person get rid of fat if they are fat?) Yes. 
(How?) Exercise. (What do you mean by exercise?) You 
kinda hop. (What does that do to help get rid of fat?) 
Your tummy goes back in [demonstrates]. (Are there 
other ways to get rid of fat?) You stop eating and do 
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exercise. (Do you stop eating al·l food?) Candy, and 
don't eat ice cream for supper. (Why should you not 
eat candy or ice cream?) [no answer] (Why are some 
people fat and some people not fat?) Some people have 
a baby and some eat too much and not exercise. (Where 
does fat go when it goes off your body?) My mommy 
never told me. 

Even though the general understanding of the causes of obesity 

for many of the children seemed as being at the concrete operational 

level, the answers they gave throughout the interview were not consis-

tent. In the questioning about certain aspects of the concept the 

children even reverted back to giving precausal explanations. Incon-

sistency, then, is a key word when examining the responses of the level 

4 children to the questions about obesity. For example, by the time 

children have reached the concrete level of thought they were able to 

pick out the food that was more fattening most of the time. The 

reasons they gave for their choice, however, were another story. They 

gave explanations ranging to one being 11 better for you, 11 it's "good 

for you 1 11 to 11 it will help your body. 11 Several children in this group 

were still relating fatness to the size of the food. These departures 

from what would be expected from concrete thinkers points out the fact 

that children in different levels of thought exhibit a variety of 

thought patterns. both less advanced and more advanced than the major-

ity of their reasoning. Following are some of the explanations the 

children gave, demonstrating this variance of responses seen in level 4. 

These are explanations given for why eating spaghetti would make a 

person fatter than eating the same amount of lettuce: 
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Meat somehow gets you fatter. 

Because I just think that way. 

He 11, the meat is OK, but the sauce and stuff is 
not that good for you. 

It has additives. 

It has more sugar and is not as good for you. 

I think it has more fat. 

It's a real food. 

They take the good stuff out of it. 

Spaghetti has more in it. Lettuce is thin. 

Level 5 indicated another transitional level of reasoning, between 

concrete operational thought and formal operational thought. The main 

difference between this type of thinking and concrete thinking (level 

4) is that ohi1dren now began to use the terms surrounding obesity 

correctly, and see obesity, or fatness, as something that happens to 

your body as a result of something you have done. It can be called a 

level of partial understanding. An example of this partial under-

standing came from Gene (13 years 4 months) who added additional terms 

in his explanation. 

(What makes a person fat?) It's in your genes. If 
you have big bones you will look like you are fat, 
or you could eat a whole lot and build up extra 
calories, and they don't have any place to go so 
they are stored in the fat cells. Eventually, you 
just get bigger. 

It seems that learning the terms commonly used by our society when 

talking about obesity comes before andPrstanding those terms. Most of 

the children operating in the transitional level (level 5) used the 
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correct terms (diet, calorie, exercise, etc.) and in many cases used 

them correctly. When questioned, however, about the meaning of the 

terms they used, their explanations tended to be inconsistent or they 

tended to be incomplete. It was clear that they were beginning to 

put the pieces of the concept together, but there were still holes in 

their understanding. Children who were in a transitional level between 

concrete operational and formal operational thought were beginning to 

realize that there was a relationship between food, exercise, and fat. 

This understanding was beginning to develop but still had many gaps as 

well as misconceptions about the relationships. The explanations of 

the causes of obesity were now physical. but areas such as what happens 

to the fat were still fuzzy. One child said that she really didn't 

know what happened to it, but 11 maybe your body might use it for some-

thing else. 11 A complete understanding of the processes would not have 

allowed her to give that explanation. Some other responses to the 

question 11 What does exercise have to do with losing fat 11 by these 

level 5 children were: 

It makes you perspire which makes you lose weight. 
You are exercising your heart and b~ilrling up your 
muscles. 

It makes you sweat and lose water. It makes fat 
into muscle. 

You burn the sugar by exercise. 

It keeps you moving and your fat goes to muscle. 
Fat will jiggle until it is muscle. 

You run off the food. You use up the energy like 
the fat. 
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You burn off the fat and replace it with muscle. 
If you eat more, muscle goes away and fat replaces 
it. 

It wears the fat down. (How?) I'm not sure. 

These answers indicate that although the children were aware 

that exercise was involved in some physical way, they did not know how. 

Not until the child reaches the level of formal operational reasoning 

was this understanding of the relationships between the various aspects 

of causes of obesity demonstrated. 

Formal Operational 

This level of analytic thinking occurred in the soci~l causality 

task only after the child progressed through all lower levels in the 

other three tasks. Statistical analyses indicated that the social 

causality concept was the last to develop completely to the formal 

stage. Of the five children receiving scores indicative of formal 

thinking in social causality, all but one of them also received scores 

·indicating that they were thinking at the formal level in all of the 

other tasks as well. 

Examples of formal thought about the question about the role of 

exercise in weight loss are: 

When you exercise, you use energy. If you don't have 
enough energy in what you eat, your body uses what is 
stored. 

When you exercise you use up so many calories for 
doing something, like running. 

Most of the responses from the children thinking at the formal 

level were connected to several questions, so that their explanations 
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of the relationships between different aspects of the concept of obesity 

were explained during their discussion of how people get fat, how people 

lose fat, what is exercise, to name only a few. For example. George· 

explained what a calorie was by saying that it was "a measure of a unit 

of food energy. 11 He then went on to describe what fat was. by saying 
11 It is a build up of calories that your body can't use. It uses what 

it needs for energy and the rest builds up as fat •11 When combined with 

the other explanations to the questions in the interview it was clear 

that George did understand the processes involved in human weight change. 

The question "Where does fat go when a person loses weight?" 

seemed to encourage the level 6 child to explain the relationship be-

tween eating, exercise. and becoming fat. as well as any single ques-

tion in the interview. This question was often an~wered with informa-

tion that indicated that they did understand the relationships between 

the causes of obesity. Some of the responses to this question began: 

When you exerc~se the body uses energy. If it does 
not have enough in the food it takes in it will 
use what is stored. 

Fat is just burned up slowly with exercise. 

Fat is stored energy. It's turned into energy and 
is burned off. 

It is burned up. It is used to produce energy. When 
you exercise it is used rather than eating more. 

Until the child understands this relationship he will talk about 

getting rid of fat in concrete ways. such as going to the bathroom. 

sweating it off. turning it into muscle, or as one boy said. "it 
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drips off." The children who used formal reasoning to answer this 

question also answered the rest of the questions equally well. 

The five children whose explanations used formal thinking were 

different from the other children in the sample in that they had been 

able to put together in a logical way information that they had ac-

quired from various sources. Although part of their information most 

likely came from school classes, schooling did not seem to cause the 

difference. Most of these children were in the same school system, and 

many even in the same classes, and yet these five were able to under-

stand and internalize the causes of obesity whereas the other 26 chil-

dren in the 12 and 13 year old sample were not. The difference must 

have taken place in the development of the individual's cognitive 

structure. According to Piaget (1972) the social environment of chil-

dren, which includes school, plays a role in their progression from 

concrete to formal thought in that it may hasten or retard the develop-

ment of formal structure, but the cognitive structure must be developed 

to the point of allowing formal thought. 

The low number of children thinking about obesity on a formal 

level does not conflict with Pia9etian theory. Piaget noted that all 

people do not reach formal thought in all areas. It may be that a 

person reaches a formal level of thinking only in those areas that are 

stimulating and interesting to the individual (Piaget, 1972). 



Chapter 5 

CONCLUSIONS AND IMPLICATIONS 

In the United States obesity is a major health problem. Various 

researchers have written about the incidence of obesity as well as the 

causes and the effects of obesity. The present study is the first to 

examine the development of the concept of obesity. Solving a problem is 

difficult unless one is aware of the separate aspects involved in the 

problem. Being aware of the sequence followed in the development of the 

concept of obesity needs to be understood before programs aimed at 

influencing concept development can be instituted. The sequence fol-

lowed by children in understanding about obesity has been documented in 

this study. 

Hypotheses 

1. Children's thinking about obesity will demonstrate 
a stage sequence which reflects a structural change 
in the child's cognitive ability. This sequence 
will be similar to the sequence found in other areas 
of thought. 

An analysis of variance showed that the understanding of the 

causes of obesity develops in a definite developmental sequence. The 

level of that development is dependent on age, with the younger chil-

dren demonstrating thinking at lower levels than those demonstrated by 

the older children. Substantive examples of each level of thought 

about obesity appear in Chapter 4. 

93 
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Results of this study indicate that the development of the concept 

of obesity follows stages that are very similar to those found in pre-

vious studies of the development of various other concepts. The under-

standing of obesity develops in three cognitive stages related to the 

preoperational, concrete operational, and formal operational thought as 

suggested by Piaget. Similar stages were found in the development of 

the concepts of death (Kane, 1979), ecology (Owley, 1976), and moral 

development (Kohlberg (1969). The concept that has been examined in a 

method most similar to the method used in the present study was the one 

concerning the origin of babies (Bernstein & Cowan, 1975). 

The present study and Bernstein and Cowan's study have added to 

the body of knowledge about the aspects of cognitive development dealing 

with people. Many of the findings of Bernstein and Cowan's study of the 

development of the concept of human reproduction parallel those of the 

present study. Both studies demonstrated that children seemed to be 

able to handle physical objects with respect to causality earlier than 

they were social objects. The trends of development found in all areas 

of the studies were similar. 

The transitional levels between stages were the levels of thought 

where children showed any unsureness in reasoning. At these levels the 

explanations given by the children were less firmly stated and often con-

tained explanations (explaining an event or occurrence) that were not 

congruent with the statements they made at other times in the interview. 

Although subjective, the tone used by the children in making their re-

sponses in the interview often seemed to indicate how sure the children 
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were of their explanations. At these levels of disequilibrium the chil-

dren were simply trying out explanations based on their experiences 

that would at some future time, with alterations, put their cognitive. 

structures back ·into equilibrium. According to Piagetian theory, firm 

explanations are not made until .this equilibrium is acquired. 

The transitional levels of understanding of social causality are 

indicative of disequilibrium in children's thinking about obesity. Al-

thought many of the children might at first have appeared to be thinking 

on three different levels on different tasks, on closer observation it 

was shown that they were actually performing at one stage and two re-

lated transitional levels of thought. Elkind (1981) and Kohlberg 

(1976) have both suggested that it might be a good time during a period 

of transitional thinking to encourage cognitive development by pre-

senting new material to the child that is one level above the level of 

performance. The fact that children show transitional thinking indi-

cates disequilibrium, and that their cognitive structures are able to 

handle new experiences. 

2. The child's cognition concerning obesity (social 
causality) will develop along parallel lines with 
social identity, physical causality, and physical 
conservation. 

This hypothesis was strongly supported by the findings. The age 

effects found in the analyses of variance were significant for social 

causality and all other tasks measured. This examination of the means 

for each task showed similar increases according to age (see Table 3). 
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This seems to indicate that the child's thinking about the causes of 

obesity does develop along parallel lines to all of the other measured 

tasks. 

3. D~calage among the social and physical tasks will be as 
follows: 

a) Social identity will develop earlier than will 
physical conservation because identity is achieved 
for social objects before it is for physical 
objects and identity appears before conservation. 

b) The child's understanding of the causes of obesity 
will begin to develop earlier than will the under-
standing of physical causality, but will take 
longer to reach a level of formal understanding. 

This hypothesis was only partially supported because the direction 

of the crecalage changed as the children became older and indicated 

thinking on a higher developmental level. The results of the analyses 

showed that the understanding of the causes of obesity did begin earlier 

than the understanding of physical conservation; yet by age 12-13 years 

most of the children still had not reached the formal level of reason-

ing. Only five of the 32 children in the oldest group were operating at 

a formal level of thought in the social causality task. T-tests sup-

ported the assumptions made by the hypothesis (see Table 7), as did re-

sults of Chi-square analyses (see Table 6). The 4- and 5-year olds of 

the sample did begin to grasp the concepts of social identity before the 

concept of physical conservation and the concept of social causality 

before the concept of physical causality, but by 8-9 years of age this 

relationship had begun to change. 
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,. 
This change of direction in decalage may be related to the ability 

of the child to understand reversibility. The problem of examining the 

pattern of decal age in the understanding of different concepts is com-

plicated by multiple influences. According to Piaget (1968), the first 

object to become permanent for the young child is another human. This 

indicates that the concept of social identity may be the first identity 

concept to be acquired. Piaget has also said that in order for a child 

to be able to think on a concrete level the concept of reversibility is 

necessary. Both of these abilities are involved in the understanding 

of causality. 

For 4- and 5-year-olds, object permanence is the factor involved in 

the thinking about causality, because these children are thinking at 

a preoperational level and are not able to understand reversibility. 

It is no surprise then that the younger children of the sample scored 

higher on the social causality task and social identity task than they 

did on the physical conservation task. 

Much change seemed to occur in the thinking of the children from 

the youngest group to the 8- 9-year-olds. Many of the 8- 9-year olds 

were thinking on a concrete level, making the reversibility factor 

important. The effect of the children's ability to comprehend reversi-

bility was seen in their understanding of both physical and social 

tasks. The change in the pattern of decalage reflected this in that 

physical causality occurred at a higher level of understanding than did 

social causality. 

Humans cannot be manually manipulated as clay and water can, nor 

can change in the size of people be seen as quickly as the change from 
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day to night can be seen. The switch (physical causality now at age 

of 8- 9-years-old, understood at a higher level than social causality) 

in the understanding of social and physical tasks that occurred with 

the 8- 9-year-olds seemed to mark the entrance into the concrete opera-

tional stage of cognitive thought. These children showed a greater 

understanding of physical causality than they did of social identity, 

although both tasks were understood at higher levels than were scored 

by the 4- 5-year-olds. Direction of decalage at this time seemed to he 

related· to the ease with which the child could handle the task con-

cretely. The sequence of level of understanding of the measured tasks 

by the 8- 9-year-olds was as follows: first, physical causality; second, 

physical conservation; and third, both social tasks. This sequence of 

acquisition of tasks was also followed by the 12- 13-year-olds with the 

addition of a differentiation of understanding between the social tasks. 

The older children scored higher on social identity than they did on 

social causality. By the time children are 12- 13-years old the physi-· 

cal tasks seem to be well developed, with 72 percent of the children 

operating at a formal level on the conservation task and 84 percent 

thinking formally on the causality task. The social tasks seemed to be 

more difficult to understand at a formal level, with only 22 percent 

of the sample operating at the formal level on the social causality 

task. The results were in the same direction as those found by Bern-

stein and Cowan (1975). 

Therefore, the first part of Hypothesis 3 was confirmed in that 

social identity did begin to develop at an earlier time than did physical 
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conservation. The difference between the means for the tasks was sig-

nificant for the 4- 5-year-olds, t = 4.84, £. < .0001, and for the sample 

as a whole,!_= 1.82, £. < .03. 

The second part of the hypothesis, stating that the child's under-

standing of the causes of obesity would begin earlier but take longer 

to reach a formal level of understanding, was partially confirmed. Only 

the sequence at the two older age groups showed significantly higher 

mean scores for either task, but the direction was toward higher level 

understanding on the physical causality task than on the social causality 

task. 

Although no prediction was made concerning the development of 

decalage in the physical tasks or the social tasks, the analyses gave 

information adding to the knm'1ledge concerning the development of the 

concept of obesity. Children at each age group and as a total sample 

scored at significantly higher levels on the physical causality task 

than they did on the physical conservation task. This may have been a 

result of the school environment. The school system in which all of the 

sample attended introduces the concept of day and night as it relates 

to the planets in the first few grades (State Department of Education 

Curriculum Guide for Elementary Grades, 1978). 

The direction of the sequence of development of the social tasks 

was not as clearly indicated by the analyses as was seen in the physi-

cal tasks. The younger children scored slightly higher on the social 

causality task than they did on the social identity task, but the older 

children reversed the trend and scored significantly higher on the social 
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identity task than they did on the social causality task. Chi-square 

results added information to what was known about the development of the 

social tasks. According to the 2 x 2 Chi-square tables (see Table 6), 

most of the change from preoperational to operational thought about the 

social tasks as measured in the present study occurred between the 

ages of 4- 5-years and 8- 9-years. 

Implications 

The present study has begun to explore how children learn to under-

stand the concept of obesity. The sequences children follow as they 

develop cognitive skills that are used in understanding the causes of 

obesity have been documented for various ages of children. 

Several important implications have been discovered from the find-

ings of this investigation. 

1. It was found that there is a sequence that children follow in 

learning about obesity which changes as children get older. This se-

quence can be used as a base for the development of an educational 

experience to enhance the development of the concept. Further research 

needs to be carried out to discover whether or not the sequence children 

follow when learning to understand.the causes of obesity is invariant. 

A longitudinal study might provide additional information about the 

invariance of the sequence by following the development of the individual 

over a number of years; however, since there is no way to measure directly 

the child's internal cognitive structure about obesity, reasoning can 

only be measured by observing and listening to what children do and say. 
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There is no guarantee that the child will be interviewed at the proper 

time to show change in levels of internal cognitive structure because 

growth occurs at different rates in every individual. 

,2. Responses of children in the present study showed that children 

do not understand the terms they use to explain obesity, even by the 

time they are in the 7th or 8th grade. This implies that educational 

experiences need to be designed to promote the understanding of the 

terms used in the description of the causes of obesity, with the aim of 

encouraging understanding of the causes of obesity. Experimental research 

needs to be carried out to determine such appropriate educational stra-

tegies for each level of understanding. 

3. Results of the present study suggested that the sequence of 

understanding of the measured tasks changes as children reach a concrete 

operational level of thought. Younger children understand the social 

tasks at a higher level than they do the physical tasks, and the older 

children understand the physical tasks at a higher level than they do 

the social tasks. Research needs to be undertaken to discover ways to 

encourage children to reach their potential level of understanding in 

all areas, no matter what their age. One possible additional area of 

study is to apply Piagetian principles to the findings of the present 

study in order to make the development of the concept of obesity an 

active learning process. Guides such as Piaget in the Classroom, edited 

by Schwebel and Raph (1978) and Children and Adolescents by Elkind 

(1981) can be used to apply the Piagetian principles to the specific 

aspects of obesity. After the teacher discovers the child's level of 
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understanding of the tasks in the present study, the information gained 

about the sequence of the development of the concept of obesity can be 

used to supply material and information concerning the gaining and 

losing weight to the child. 

Canel us ion 

The concept of obesity develops in an age-related developmental se-

quence, going from preoperational, concrete operational, to formal opera-

tional thought. Children first begin to gain an understanding of social 

objects, and change the direction of their understanding when they 

reach concrete thought. At that point they begin to understand physi-

cal tasks at higher levels than they understand social tasks. The 

attainment of the understanding of the concept of obesity depends on the 

formation and understanding of the concepts of identity and causality, 

and is limited by the level of cognitive thought of these tasks. The 

decalage shown in the development of overall physical and social con-

cepts of identity/conservation and causality is djfferent for pre-

operational thinking children and for operational thinking children, 

demonstrating the importance of the concreteness of the concept involved. 

These findings confirm and elaborate the postulations of Piagetian 

theory. 



REFERENCES 

Appel, L. F., Cooper, R. G., Mccarrell, N., Sim-Knight, J., Yussen, 
S. R., & Flavell, J. H. The development of the distinction between 
perceiving and memorizing. Child Development, 1972, 43, 1365-
1381. -

Asher, P. Fat babies and fat children. Archives of Disease in Child-
hood, 1966, .11_, 672-6 73. 

Ashwell, M. The relationship of the age of onset of obesity to the 
success of its treatrrent in the adult. British Journal of 
Nutrition, 1975, 34, 201-204. 

Baron, J. Semantic components and conceptual development. Cognition, 
1973, £, 299-317. 

Barrett, D. E., & Yarrow, M, R. Prosocial behavior, social inferential 
ability, and assertiveness in children. Child Development, 1977, 
48, 475-481. 

Baum, M. Simple concept learning as a function of intra-list 
generalization, Journal of Experimental Psychology, 1954, 47, 
89-94. -

Baylor, G. W., & Gascon, J. An information processing theory of 
aspects of the development of weight seriation in children. 
Cognitive Psychology, 1974, §_, 1-40. 

Becker, J. A., Rosner, S. R., & Nelson, K. Stimulus mode and concept 
formation in preschool children. Developmental Psychology, 1979, 
~. 218-220. 

Bell, S. The development of the concept of object as related to 
infant-mother attachment. Child Development, 1970, !!_, 291-344., 

Bernstein, A. C,, & Cowan, P.A. Children's concepts of how people 
get babies. Child Development, 1975, 46, 77-91, 

Borke, H. Piaget's mountains revisited: Changes in the egocentric 
landscapes. Developmental Psychology, 1975, !l.• 240-243. 

Brainerd, C. J. Does prior knowledge of the compensation rule 
increase susceptibility to conservation training? Developmental 
Psycho 1 og,t, 1976, l?_, 1-5, 

103 



104 

Brainerd, C. J. Learning research and Piagetian theory. In L. S. 
Siegel & C. J. Brainerd (Eds.), Alternative to Pia~et: Critical 
essays on the theory. New Yorke Academic Press, 978. 

Bray, G. A. Diabetes mellitus and obesity. In M. Mancini, B. Lewis 
& F. Contaldo (Eds.), Medical complications of obesi.lt. New York: 
Academic Press, 1979. 

Brook, C. G. C. Critical periods in childhood obesity. In W. L. 
Burland, P. D. Samuel & J. Yudkin (Eds.), Obesity Symposium. 
Edinburg: Churchill Livingstone, 1974. 

Cousinet, R. The idea of death in children. Journal of Psychology 
Normal and Pathological, 1939, 36, 65-76. 

Davison, M. L., King, P. M., Kitchener, K. S., & Parker, C. A. The 
stage sequence concept in cognitive and social development. 
Developmental Psychology, 1980, .!§_, 121-131. 

DeVries, R. Constancy of generic identity in the years three to six. 
Society for Research in Child Development Monographs, 1969, 3d(3, 
Serial No. 127). 

Elkind, D. (Conservation and concept formation. In D. Elkind & J. 
Flavell (Eds.), Studies in cognitive development. New York: 
Oxford University Press, 1969. 

Elkind, D. Children and adolescents (3rd ed.). New York: Oxford 
University Press, 1981. 

Emmerich, W., Cocking, R.R., & Sigel, I.E. Relationships between 
cognitive and social functioning in preschool children. Develop-
mental Psychology, 1979, Ji, 495-504. 

Estes, W. K. Learning theory and mental development. New York: 
Academic Press, 1970. 

Estes, W. K. The information-processing approach to cognition: A 
confluence of metaphors and methods. In W. K. Estes (Ed.), 
Handbook of learning and cognitive processing. Hillsdale, New 
Jersey: Lawrence Erlbaum Associates, 1978. 

Falkowski, J. J. The development of the concept of love (Doctoral 
dissertation, University of Massachusetts, 1975). Dissertation 
Abstracts International, 1975, 36109, p. 233. (University Micro-
films International, DCJ77-05850) 

Fisch, R. 0., Bilek, M. K., & Ul~trom, R. Obesity and leanness at 
birth and their relationship to.body habitus in later childhood. 
Pediatrics, 1975, §..§_, 521-528. 



105 

Flavell, J. H. The developmental psychology of Jean Piaget. Prince-
ton, New Jersey: D. VanNostrand Company, Inc., 1963. 

Flavell, J. H. Concept development. In P.H. Mussen (Ed.), 
Carmichael's manual of child psychology (Vol. 1, 3rd ed.). 
New York: wil ey, l 970. 

Flavell, J. H. An analysis of cognitive-developmental sequences. 
Genetic Psychology Monographs, 1972, 86, 279-350. 

Flavell, J. H. Cofnitive development. Englewood Cliffs, New Jersey: 
Prentice-Hall, 977. 

Formanek. R., & Gurian, A. Charting intellectual development. 
Springfield, Illinois: Charles C. Thomas, 1976. 

Furby, L. Cumulative learning and cognitive development. Human 
Development, 1972, 1.§_, 265-286. 

Gagne, R. M. Contributions of learning to human development. 
Psychological Review, 1968, Zi· 177-191. 

Garn, S. M., & Clark, D. C. Trends in fatness and the origins of 
obesity. Pediatrics, 1976, §1_, 443. 

Gibson, E. J. Principles of perceptual learning and development. 
New York: Appleton-Century-Crofts, 1969. 

Ginsburg, H., & Opper, s. Piaeet 1 s theory of intellectual develop-
ment (2nd ed.). Englewood liffs, New Jersey: Prentice-Hall, 
1979. 

Goodman, N., Dornbusch, S., Richardson, A., & Hastorf, A. H. Variant 
reactions of physical disabilities. American Sociological Review, 
1963, 28, 429-435. 

Gouin-Decarie, T. Intelligence and affectivity in e?rly~childhood: 
An exeerimental study of Jean Piaget's object concept and object 
relations. New York: International Universities Press, Inc., 
l 966. 

Glick, J., & Clarke-Stewart, K. A. (Eds.). The development of social 
understanding. New York: Gardner Press, 1978. 

Hagen, J. W., Jongeward, R.H., Jr., & Kail, R. V., Jr. Cognitive 
perspectives on the development of memory. In H. W. Reese (Ed.), 
Advances in child development and behavior (Vol. 10). New York: 
Academic Press, 1975. 



106 

Hamill, P. V. V., Drizd, T. A., Johnson, C. L., Reed, R. A., & Roche, 
A. F. NCHS Growth Charts, 1976, Monthly Vital Statistics Report 
(Washington, D.C.: U.S. Dept. of Health, Education and Welfare, 
1976). 

Hirsch, J. Cell nurrber and size as a determinant of subsequent 
obesity. In M. ~Jinick (Ed.), Childhood obesit~. New York: 
John Wiley, 1975. 

Hoffman, M. L. Developmental synthesis of affect and cognition and 
its implications for altruistic motivation. Developmental 
Psychology, 1975, !l_, 607-622. 

Hull, C. L. Principles of behavior. New York: Appleton-Century-
Crofts, 1943. 

Johnson, D. W. Cooperativeness and social perspective taking. 
Journal of Personality and Social Psychology, 1975, l!_, 241-244. 

Johnson, P. J., Warner, M., & Silleron, R. Factors influencing 
children's concept identification performance with nonpreferred 
relevant attributes. Journal of Experimental Child Psychology, 
197J, !l_, 430-441. 

Kagan, J. Jean Piaget's contributions. Phi Delta Kappan, 1980, 
245-246. 

Kane, B. Children's concepts of death. The Journal of Genetic 
Psycholog~, 1979, 134, 141-153. 

Keats, J. A., Collis, K. F., & Halford, G. S. (Eds.). Coanitive 
development. New York: John Wiley & Sons, 1978. 

Knox, D. H. Conceptions of love at three developmental levels. 
The Family Coordinator, 1970, 12_, 151-157. 

Kohlberg, L. Stage and sequence: The cognitive-developmental 
approach to socialization. In D. A. Goslin (Ed.), Handbook 
of socialization theory and research. Chicago: Rand McNally, 
1969. 

Kohlberg, L. Moral stages and moralization: The cognitive-
developmental approach. In T. Lickona (Ed.), Moral development 
and behavior: Theory, research, and social issues. New YorK: 
Holt, Rinehart & Winston, 1976: 



107 

Kohlberg, L. Revisions in the theory and practice of moral develop-
ment. In W. Damon (Ed.), Moral development. San Francisco: 
Jossey-Bass, 1978. 

Kohn, M., & Rosman, B. L. Social-emotional, cognitive, and demo-
graphic determinants of poor school achievement. Journal of 
Educational Psychology, 1974, §.§_, 267-276. 

Koocher, G. P. Childhood, death, and cognitive development. Develop-
mental Psychologl, 1973, ~' 369-375. 

Kratochwill, R. T., & Goldman, J. A. Developmental changes in 
children's judgments of age. Developmental Psychology, 1973, 
~' 358-362. 

Kreitler, H., & Kreitler, S. Children's concepts of sexuality and 
birth. Child Development, 1966, ~' 363-378. 

Kuczaj, S. A., II, & Lederberg, A. R. Height, age, and function: 
Differing influences on children's comprehension of 11 younger11 

and "older." Journal of Child Language, 1977, _1, 395-416. 

Lambert, N. M., & Nicoll, R. C. Conceptual model for nonintellectual 
behavior and its relationship to early reading achievement. 
Journal of Educational Psychology, 1977, ~' 481-490. 

Laurendeau, M., & Pinard, A. Causal thinking in the child. New 
York: International Universities Press, Inc., 1962. 

Lerner, R. M., & Gellert, E. 
and aversion in children. 
456-462. 

Body build identification, preference, 
Developmental Psychology, 1969, ..:!_, 

Lerner, R. M., & Korn, S. J. Development of body build stereotypes 
in males. Child Development, 1972, 45, 908-920. 

Looft, W. R. Children's judgments of age. Child Development, 1971, 
42, 1282-1284. 

Mancini, M., Lewis, G., & Contaldo, F. (Eds.). Medical complications 
of obesity. New York:u Academic Press, 1979. 

McGhee, P. E. Cognitive development and children's comprehension of 
humor. Child Development, 197l, 42, 1923-1938. 

McKinney, J. D., Mason, J., Perkerson, K., & Clifford, M. Relation-
ship between classroom behavior and academic achievement. Journal 
of Educational Psychology, 1975~, 67, 198".")203. 



108 

Melear, J. D. Children's conceptions of death. The Journal of 
Genetic Psychology, 1973, 123, 359-360. 

Miller, S. A., & Brownell, C. A. Peers, persuasion, and Piaget: 
Dyadic interaction between conservers and nonconservers. Child 
Development, 1975, 46, 992-997. 

Nagy, M. The child's theories concerning death. Journal of Genetic 
Psychology, 1948, 73, 3-27. 

Nelson, K. The relation of fonn recognition to concept development. 
Child Development, 1972, 43, 67-74. 

Nelson, K. Concept, word, and sentence. Psychological Review, 
1974, §]_, 267-285. 

Owley, G. T. The development of the child's concept of ecology 
(Doctoral dissertation, Marquette University, 1976). Dissertation 
Abstracts International, 1976, 361088, 3879. (University Micro-
film International, OCJ76-04321) 

Piaget, J. The psychology of intelligence. London: Routledge and 
Kegan Paul, l950. 

Piaget, J. The child's conception of the world. Totowa, New Jersey: 
Littlefield, Adams & Company,-r965a. 

Piaget, J. The child's conceRtion__Q_f_£!:tysis:al causality. 
New Jersey: Littlefield, dams&l:ampany--;-l965E. 

Totowa, 

Piaget, J. On the develobment of memory and identitx. Barre, 
Massachusetts: Clark niversity Press, 1968. 

Piaget, J. Intellectual evolution from adolescence to adulthood. 
Human Development, 1972, J2.., 1-12. 

Reese, H. W. The development of memory: Life span perspectives. In 
H. W. Reese (Ed.), Advances in child development and behavior 
(Vol. 11). New York: Academic Press, 1976. 

Richardson, S., Goodman, N., Hastorf, A., & Dornbusch, S. Cultural 
uniformity in reaction to physical disabilities. American Socio-
logical Review, 1961, ~. 241-247. 

Rosenthal, T. L., & Zimmerman, B. J. Modeling by exemplification and 
instruction in training conservation. Development Psychology, 
1972, §_, 392-401. 

Ross, B. M., & Kerst, S. M. Developmental memory theories: Baldwin 
and Piaget. In H. W. Reese & L. P. Lipsitt (Eds.), Advances in 
child development and behavior (Vol. 2). New York: Academic 
Press, 1978. 



109 

Sallade, J. B. A comparison of the psychological adjustment of obese 
vs. non-obese children. Journal of Psychosomatic Research, 1973, 
lZ_, 89-96. 

Schwebel, M., & Raph, J. (Eds.). Piaget in the classroom. New York: 
Basic Books, Inc., 1973. 

Sigel, I. E., & McBane, B. Cognitive competence and level of symbo-
lization among five-year-old children. In J. Hellmuth (Ed.), 
The disadvantaged child (Vol. 1). Seattle, Washington: Special 
Child Publications, 1967. 

Staffieri, J. R. A study of social stereotype of body image in chil-
dren. Journal of Personality and Social Psychology, 1967, z, 
l 01-104. 

State Department of Education Curriculum Guide for Elementary Grades. 
Richmond, VA: State Department of Education, 1978. 

Stevenson, H. W. Children's learning. New York: Appleton-Century-
Crofts, 1972. 

~Jebb, R. A., Oliveri, M. E., & 01 Keefe, L. Investigation of the memory 
of 11 different 11 in the language of young children. Child Develop-
ment, 1974, 45, 984-991. 

Welch, R. L. A "behavioral explanation" of concept formation. Journal 
of Genetic Psychology, 1947, 11, 201-222. 

White, E., Elsom, B., & Prawat, R. Children's conceptions of death. 
Child Development, 1978, 49, 307-310. 

Winick, M. (Ed.). Childhood obesity. New York: John Hiley & Sons, 
1975. 

Wolff, J.M., & Lipe, D. Help for the overweight child. Briarcliff 
Manor, New York: Stein and Day, 1978. 

Young, R. D., & Avdzej, A. The effects of obedience/disobedience and 
obese/nonobese body type on social acceptance by peers. Journal 
of Genetic Psychology, 1979, 134, 43-49. 



APPENDICES 

110 



111 

APPENDIX A 

PIAGETIAN FRAMEWORK: CONCEPTS AND TERMS 



112 

Piagetian Framework: Concepts and Terms 

In Piaget's view, intelligence consists of two interrelated 

processes, organization and adaptation. These are functional in-

variants in that they exist in all stages of development. Organiza-

tion involves the process of putting schemes together in a meaningful 

way so that the individual's environment makes sense. Adaptation, 

on the other hand, involves the process of actually changing the 

cognitive structure by the individual in order to be able to make 

sense of the environmental experience. The process that makes this 

structural change possible is called equilibration (Piaget, 1950, 

1968). 

By equilibration Piaget means that all people are constantly 

striving to make the experiences they have fit together in a meaning-

ful way. Children are constantly coming into contact with new experi-

ences that do not immediately fit into their existing cognitive 

structures causing them to be in a state of disequilibrium. To a 

lesser extent, the same is occurring with the adult. Something must 

happen in order for the individual to understand how to react to this 

new experience. For the infant this new experience might mean a 

different shaped nipple. It might ~ean a new math problem for the 

older child, and the adult might be faced with a new boss at work. 

All of these experiences require the mind to function if the indi-

vidual is to adapt. Equilibration involves two different processes 
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working together to incorporate experiences into the individual's 

cognitive structure. Although always occurring together, the balance 

between assimilation and accommodation varies from situation to 

situation, depending on the newness of the experience. Assimilation 

and accommodation can be defined as follows: 

Assimilation is the taking in, or adding new information to 

already existing schemes. It is the ~ore primitive of the two 

processes in that it does not require any structural change to pro-

duce equilibrium (Piaget, 1950). 

Accommodation is the process of shifting or modifying the existing 

schemes in order to take care of new experiences. The individual must 

take the new experience in and then integrate it into his/her cogni-

tive structure to develop a new scheme that is more appropriate for 

the new experience or infonnation. This process involves a structural 

change in order to achieve equilibrium (Piaget, 1950). 

Equilibration is a very important aspect of Piaget's theory and 

plays a major role in concept development. It involves the forming 

of a mental balance that is achieved through the assimilation and 

accommodation of conflicting experiences and perceptions the indi-

vidual faces throughout his life. 

Piaget has described cognitive development in four stages, each 

reflecting a different type of thought process, and each with a 

qualitatively different cognitive structure. How a person's thinking 

fits into a certain stage is based on fundamental ideas, which must 
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be explained in order for one to understand the present study. The 

following constructs need definitions: 

Scheme. The scheme is the basic unit of Piagetian thought which 

can be defined as an organized pattern of behavior. These behavior 

patterns or habits form part of a person's daily routine and begin 

to form very early in life. One very common early scheme is that of 

sucking. This scheme is modified and changed as the individual 

experiences new objects in his envfronment. A11 schemes involve 

activity on the part of the individual, in that the scheme describes 

the things that the child does (Ginsburg & Opper, 1979). 

Egocentrism. According to Flavell (1963), the concept of ego-

centrism in the young child 11 denotes a cognitive state in which the 

cognizer sees the world from a single point of view only--his own--but 

without knowledge of the existence of viewpoints of perspectives and, 

.! fortiori, without awareness that he is the prisoner of his own 11 

(p. 60). The children, then, believe that they are the center of the 

universe and they are unable to look at the world from any point of 

view other than their own. The reason for this is that they cannot 

retain simultaneous awareness of themselves and the universe. Piaget 

points out, however, that this does not mean that children are sel-

fish in the way in which we associate the term in adults. They do 

not, at this point, have the choice of action, but their beliefs are 

regulated by their cognitive structure. If we understand egocentrism 

of the young child to be this type of reasoning, then the process of 

becoming less egocentric and more reality-oriented is a major task in 
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cognitive development. Although it does appear in every stage of 

development, egocentrism affects behavior in different ways at various 

ages. The form that it takes changes, and its influence decreases 

with increasing age. The child's ability to understand the differ-

ence between cause and effect, between dreams and reality, and be-

tween subjective and objective, all depend to an extent on decreasing 

egocentrism in the form described by Piaget as being typical of the 

young child (Formanek & Gurian, 1976). The decrease of egocentric 

beliefs is demonstrated by the understanding of the above principles 

appearing. Also, such egocentric reasoning as artificialism, animism 

and centration show a decrease as the higher level logic appears. 

Operations. Piaget refers to operations as internalized action. 

They are the mental equivalents of behavioral schemes, and are never 

isolated in the individual 1s mental structure. These mental plans 

form the basis for later, more involved mental schemes which are re-

versible. The fact that operations are linked together to form an 

organized network of behaviors is actually the base of what Piaget 

calls organization. This is a major aspect of Piagetian theory. 

Structure. By structure Piaget is referring to "the organiza-

tional properties of intelligence, organizations created through 

functioning and inferable from the behavioral contents whose nature 

they determine" (Flavell, 1963, p. 17). Structures change with age, 

and are the major areas of study in Piagetian theory. Because 

structure cannot be observed directly, researchers must infer much 

about it through other means. Keats et al. (1978) defined a structure 
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by saying that it is infonnation about relationships between elements 

or events that is stored within the organism. These two explanations 

of cognitive structure are similar in that they both see structure 

as a self-regulating property within the thought processes. When 

structures become organized into systems, with the properties of a 

group, they have formed what is called a stage. The formation of new 

structures promotes movement into a new stage of development. The 

individual is constantly fanning new structures through the process 

of equilibration in order to form coherent and stable patterns of 

thought that lead to a sequence of invariant stages which have been 

described in detail by Piaget (Piaget, 1950; Flavel, 1963; Ginsburg & 
Opper, 1979). 

Conservation. Conservation refers to the broad concept that is 

demonstrated by the child's understanding that certain properties of 

a substance remain the same despite transfonnations of other properties. 

Being able to conserve is a major acquisition in the development of 

logical thought. 

A child must learn to distinguish a number of ways in which a 

material can be transformed. The major ways are substance, weight 

and volume. These concepts develop in similar developmental stages 

but at different times. Most children first develop the concept of 

conservation of substance at about 8 to 10 years of age, conserva-

tion of weight at about 10 to 12 years of age, and finally conserva~ 

tion of volume at about 12 years of age or older. The age that each 

of these concepts are obtained may vary, b-ut they will develop in the 
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same order (Ginsburg & Opper, 1979). Piaget calls this overlapping 

horizonal decalage. Bell describes dec~lage as the child's ability 

at a given time to perform with varying degrees of success on tasks 

involving the same basic mental operations but presented in differ-

ent contexts. Until about 11 or 12 years of age the child's concrete 

thinking limits his ability to apply what he has learned to be true 

in one situation to another situation. 

Causality. Important to the present study is the children's 

ability to see cause and effect. To do this they must be able to 

see the difference between subjective and objective reality. Ac-

cording to Piaget, children cannot understand the principle of cause 

and effect until they are able to recognize that they are not the 

center of the universe, that is, that man does not always cause things 

to happen. Young children often do not ask how things happen, they 

seem to simply accept cause and effect as given. 

Piaget has examined in detail what he calls precausal thinking, 

in which he pinpoints some of the thoughts children have about events 

before they are able to truly understand cause and effect relation-

ships. The precausal concepts are (as described by Flavell, 1963, 

1977; Ginsburg & Opper, 1979); 

Realism--This is the tendency to make real and tangible those 
things that are not tangible. 

Animism--This is the tendency to attribute feelings and 
consciousness to inanimate objects and events, The pre-
operational child, because of his egocentrism, thinks 
that everything in the world is alive, just as he is, 
and that nonliving objects have emotions and intentions 
like his. According to Piaget this is one of the 
earliest forms of precausal thinking. 
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Finalism--The child sees everything in the world as being 
created by man for the use of man. The child thus sees any 
two events that coincide as having some causal relation-
ship, with either being the cause of the other. 

Artificialism--This concept is similar to finalism in that 
the child sees everything as bein9 made by man or God. 
These beliefs stem from egocentric beliefs that because 
the child can make things, everything has been made by 
somebody. All events are explained by the action of some-
one, and have their own purpose. 

Summary 

Children in the preoperational stage of thought use thinking 

that is dominated by perceptual processes. Their thinking is often 

characterized by describing the logical processes they are unable to 

perform rather than by what they are able to do. 

The changes from preoperational thinking to concrete operational 

thinking may begin as early as five years of age in our culture, and 

gradually continues to develop until nine or ten years of age. The 

logical processes lacking in younger children, such as classifica-

tion, conservation and seriation, appear gradually during this period 

as children incorporate the necessary concepts into their cognitive 

structures. This process is a progressive building process that each 

child must master on his own. Giving children opportunities to dis-

cover and expand their thinking at each step will facilitate the 

development. 

Flavell (1972) discussed a variety of strategies that have been 

used to classify and explain sequential developmental sequences that 

fonn Piaget's cognitive stages. He examined several problems that 
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may arise in investigations trying to locate sequences and ways to 

help minimize the possible effect on the results. He pointed out 

that once the methodological problems have been reduced there may 

still be conceptual problems that must be considered. To make the 

interpretation of sequential studies more meaningful, he presented 

a classification system for the description of the relationship 

between causal concepts in the sequence. His classification system 

was not unrelated to Piagetian theory and the system developed in 

the present stage. 

Davison, King, Kitchener, & Parker (1980) have proposed a stage 

model for cognitive-social developmental sequences that show the 

structural change of the child's reasoning. This model sees a stage 

sequence as developmental with potential points of equilibrium and 

disequilibrium being related to structural change, and thus pro-

viding a new method for examining stage sequence. It seems to be a 

method for looking at transitional stages. 
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Mother Father 

No. 
No, Sex Age Educ. Occ. Educ. Occ. siblings 

l M 12:6 MA Teachera/Housewife PhD Professor 3 
2 M 13:0 Business Secretary PhD Professor 2 

college 
3 M 8:0 BA Library Asst PhD Professor l 
4 F 8:1 MA Studenta PhD Professor l 
5 M 5.: l MA Studenta PhD Professor 1 
6 F ll :6 Nursing Nurse BA Personnel 2 

school manager 
7 M ll :8 MS Housewife PhD Professor l 
8 M 8:8 MS Housewife PhD Professor l 
9 M 4:7 BA Housewife PhD Professor 2 

10 M 7:3 BA Housewife PhD Professor 2 
ll M ll :ll BA Housewife PhD Professor 2 
12 M 7:10 MA Student PhD Professor l 
13 F 12:7 MA Student PhD Professor 1 
14 F 9:3 HS Housewife HS U.S. Postal Employee 3 
15 F 11 :8 Some Housewife PhD Professor 1 

college 
RN Diploma 

16 F ll :8 MA Housewife PhD Professor 1 
17 F 8:6 BA Housewife MA Advertising 0 

manager 
18 F 7:8 Some Student PhD Professor 

college 
19 M 5:6 Smre Student PhD Professor 

college 
20 M ll :2 MA Music/student PhD Professor 2 
21 M 4: 10 BS flomemakera PhD Professor 1 
22 F 12:9 BA Homemakera PhD Professor 2 
23 M 13: 1 BA Homemaker PhD Professor 1 
24 F 13:2 MA Homemaker PhD Professor 3 
25 M ll :7 MA Homemaker PhD Professor 3 
26 M 8:3 EdD Guidance Counselor MS Senior design 2 

engineer 
27 F 7:7 MA Student PhD* Professor 
28 M 9:6 MA Student PhD* Professor 
29 F 13:0 Some Housewife PhD* Professor 

co 11 ege 
30 F 11 :6 Some Student HS* Machine mechanic 2 

college 
31 M 12:2 Some Dance inst, PhD Professor 

college 
32 M 11 :6 Some Housewife PhD Professor 

college 
33 F 13:5 HS Housewife Law Lawyer 2 
34 F 9:4 HS Housewife Law Lawyer 2 
35 M 13:6 3 yrs Housewife PhD Professor 2 

college 
36 F 4:2 Some Secretary Law Lawyer 0 

co 11 ege 
1 37 F 4: 10 BA Homemaker PhD Professor 

38 F 4:4 MA College instructor Ml\ Student 0 
39 F 4:2 MA Student FhD Professor 1 
40 M 3:10 Some Secretary HS Highway foreman 1 

college 
41 M 4:3 MA** Speech therapist Some Industrial 2 

college management 
42 F 4 10 MA N.S. Teacher PhD Professor l 
43 F 9 0 EdD Nursinoa student BS Agency manager l 
44 M 13 4 BA Homemaker MA Pl ant manager 3 
45 M 4 5 Sane Homemaker MA Student l 

coll e~e 
2 46 M 4 0 MA Student MA Professor/minister 

47 F 3 11 MA + 40 Learning D. teacher MA Professor/minister l 
48 F 4 5 HS Asst. director math lab MA Professor/minister l 
49 M 4 3 HS Homemaker MA Student/instructor 2 
50 F 8 3 BA Substitute teacher PhD Professor l 
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Mother Father 

No. Sex Age Educ. Dec. 
No. 

Educ. Dec. siblings 

51 F 8:3 BA Substitute teacher PhD Professor 1 
52 F 7:5 BA Homemaker PhD Professor 2 
53 M 12:8 BA Homemaker PhD Professor 2 
54 F 7:6 BA Student PhD* Professor 0 
55 M 12 :9 MA Homemaker PhD Professor 1 
56 M 8:0 Bi\ Tenche:r PhD Professor 1 
57 M 11 :6 BA Teacher PhD Professor 1 
58 F 11 :11 MA Teacher EdD Professor 3 
59 F 11 :6 MA Teacher PhD Professor 2 
60 F 8:1 MA Teacher PhD Professor 2 
61 F 9:2 MA Teacher EdD Professor 3 
62 F 13:6 PhD Home economist EdD Research genetiast 2 
63 M 12:0 PhD Home economist EdD Research genetiast 2 
64 F 12:3 BA Homemaker PhD Professor 0 
65 M 12:8 BA Music teacher PhD Professor 2 
66 M ·4: 10 BA Homemaker PhD Professor 2 
67 M 4:5 BA Teacher MA Schoo 1 pri nci pal l 
68 M 7:9 PhD College administrator/ PhD College administra- 1 

professor tor 
69 M 4:5 MA Librarian Some Photographer 0 

co 11 ege 
70 F 4:9 MA College instructor MBA Financial analyst 0 
71 M 4:6 Some Homemaker PhD Professor 1 

college 
72 M 4: 10 BS Pharmacist MS Student 2 
73 F 4:3 Some Personnel assist. MA Student/ins tr. 1 

co 11 ege 
74 M 4: 1 PhD Research associate PhD Research associate 1 
75 M 9:8 Some Homemaker PhD College administra- 2 

college tor 
76 F 13 :4 BA Secretary PhD Professor 2 
77 F 12:4 RA Homemaker PhD Professor 2 
78 M 9:0 BA Homemaker PhD Professor 2 
79 F 7:8 MA Accountant MFA Artist l 
80 F 9:5 BA Homemaker PhD Psychologist 2 
81 M 4:7 Some Homemaker VMD Veterari an 2 

co 11 ege 
82 F 4:3 BA Homemaker MS Chenrical engineer 1 
83 M 7:7 Some Secretary PhD Professor 0 

college 
84 F 8:6 BS Secretary PhD* Professor 
85 F 8:8 HS Homemaker Some Insurance agent 

co 11 ege 
86 F 3:10 Some Office manager BA W.I.N. coordinator 0 

co 11 ege 
r.7 F 4:11 BA Secretary BA Sal es representative 1 
88 F 4:9 BS Homemakera PhD Sales representative 0 
89 F 4:9 BA Student BA Business manager 1 
90 F 4:7 Some Draftsman PhD Professor 2 

college Secretary/teller 
91 F 4:9 BA Student BA Business manager l 
92 M 9:7 t-'A Teacher PhD Professor l 
93 M 8:7 MA Student Ml\* Student 0 
94 M 9: 1 BA Homemaker PhD Professor 3 
95 M 8:10 Some Homemaker Some Radford Arseno l 0 

college co 11 ege 
96 F 12:6 Nursing Homemaker BA Stock broker 2 

school 

*Father not living in home. 
**ABO 
aTaught public school previously. 
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APPENDIX D 

CHI-SQUARE TABLES FOR INDIVIDUAL AGE GROUPS 



Age 

4-5 

8-9 

12-13 

4-5 

PHY CONS 

Column 
Total 

PHYCAUS 

Column 
Total 

8-9 

PHY CONS 

Column 
Total 

PHYCAUS 

Column 
Total 

p 

0 

141 

Chi-Square Tables for Individual A~e Groups 

p 

0 

p 

0 

p 

Measures* 

SOC IO-PHYCAUS 
SOCCAUS PHYCAUS 
SOCCAUS-SOCIO 

PHYCAUS-PHYCONS 
SOCIO-PHYCONS 

SOCCAUS-PHYCONS 
SOCID-PHYCAUS 

SOCCAUS-PHYCAUS 
SOCCAUS-SOCIO 

SOCCAUS-PHYCONS 

PHYCAUS 
p 0 

I 

24 8 

0 f) 

24 8 

SOCIO 

Row 
Total 

32 

0 

32 

Row 

~I 
30 2 32 

PHYCAUS 
p 0 

2 9 

0 21 

2 30 

SOCIO 
p 0 

1 1 

Row 
Total 

11 

21 

32 

Row 
Total 

2 

0 4 26 30 

5 27 32 

x2 £ 

0.1)0 1.()0 
0.07 .78 
0.00 l JlO 

1.56 .21 
0.64 .42 
1. 56 .21 
f).14 . 71 
1.28 .26 
5.70 .02 

0.00 1.00 

PHYCOtlS 

Column 
Total 

PHYCAUS 

Column 
Total 

PHYCONS 

Column 
Total 

PHYCAUS 

Column 
Total 

p 

0 

p 

0 

p 

0 

p 

0 

cc 

. 15 

.15 

. 11 

.34 

.23 

.3~, 

.24 

.42 

.51 

.09 

SOC ID 
p 0 

30 2 

0 0 

3 

SOC CA US 
p 0 

21 I 3 

I 
6 I 2 

27 5 

SOCIO 
p 0 

1 i 8 I 
I 
! 

2 I 19 
! 

5 27 

SOCCAUS 
p 0 

29 

2 30 

~: 

Row 
Total 

32 

0 

32 

Row 
Total 

24 

8 

32 

Row 
Total 

11 

21 

32 

Row 
Total 

2 

32 

32 

PHYCONS = Physical Conservation 
PHYCAl'S =Physical r:ausality 
SOCCAUS = Social Causality 
SOCIO = Social Identity 

PHY CONS 

Column 
Total 

SOCIO 

Column 
Total 

PHY CONS 

Column 
Total 

SOCIO 

Column 
Total 

p 

0 

p 

0 

p 

0 

p 

0 

SOCCAUS 
p 0 

27 5 

fl 0 

27 5 

SOCCAUS 
p 0 

Row 
Total 

32 

0 

32 

Row 
Total 

DE 30 

2 I o 2 
- ·---27 5 32 

SOCCAUS Row 
p 0 Total 

l I 
2 9 I 11 

I 

0 I 21 30 

2 30 32 

SOCCALIS Row 
p 0 Total 

2 3 5 

0 27 27 

2 30 32 
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Chi-square Tables for Individual Aq~ Groups (Continued) 

12-13 

PHYCAUS Row 
p 0 Total 

p 0 I 7 7 
PHY CONS 

I 0 0 25 25 
Column 
Total 0 32 32 

SOCIO Row 
p 0 Total 

p 0 () 0 
PHYCAUS 

0 0 32 32 
Column 
Total () 32 32 

p l 
i 

PHYCotlS 
0 

Column 
Total 

p 

PHY GAUS 
0 

Column 
Total 

SOCIO 
p 0 

0 7 

0 25 

0 32 

SOCCAUS 
p 0 

0 0 

l 31 

31 

Row 
Total 

7 

25 

32 

Row 
Total 

0 

32 

32 

PHYCONS 

Column 
Total 

SOCIO 

Column 
Total 

SOCCAUS Row 
P 0 Total 

:tit_ 
p 

0 

l 31 32 

SOCCAUS 
p 0 

0 0 

l 31 

31 

Row 
Total 

0 

12 

32 
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APPENDIX E 

WEIGHT AND HEIGHT PERCENTILE TABLE 

(Ages 3 1/2-5 1/2, 7 1/2-9 1/3, 11 1/2-13 1/2) 



1 Ll.4 

Boys Girls 

Wt in lbs Ht in in. Wt in lbs Ht in in. 

Age Aoe 
(Years) 10% 50% 90% 10% 50% 90% (Years) 10% 50% 90% 10% 50% 90$ 

3 i/2 30.4 34.3 39 .1 37.8 39.3 41.1 3 1/2 29.5 33.9 40.4 37. 1 39.2 41.5 

4 32. 1 36.4 41.4 39. l 40.7 42.7 4 31.2 36.2 43.5 38.4 40.6 43.1 

4 1/2 33.8 38.4 43.9 40.3 42.0 44.2 4 1/2 32.9 38.5 46.7 39 .7 42.0 44.7 

5 35.5 40.5 46.7 40.8 42.8 45.2 5 34.8 40.5 49.2 40.5 42.9 45.4 

5 1/2 38.8 45.6 53. 1 42.6 45.0 47.3 5 1/2 38.0 44.0 51.2 42.4 44.4 46.8 

7 1/2 48.5 57 .1 68.7 47 .2 50.0 52.7 7 1/2 46.6 55.2 65.6 47.0 49.3 51.9 

8 51.2 60.1 73.0 48.5 51.2 54.0 8 48.6 58. l 69.9 48.1 50.4 53.0 

8 1/2 53.8 63. l 77.0 49.5 52. 3 55 .1 8"1/2 50.6 61.0 74.5 49.0 51.4 54.1 

9 56.3 66.0 81.0 50.5 53.3 56.l 9 52.6 63.8 79 .1 50.0 52.3 55.3 

9 1/2 58.7 69.0 85.5 51.4 54 .3 57. 1 9 1/2 54.9 67. 1 84.4 50.9 53.5 56.4 

11 1/2 69.2 81.0 104.5 55.0 57.8 60.9 11 1 /2 66.1 83.2 106.0 55.0 58.3 61.8 

12 72.0 84.4 109.6 56.1 58.9 62.2 12 69.5 87.6 111 .5 56 .1 59.8 63.2 

12 1/2 74.6 88.7 116.4 56.9 60.0 63.6 12 1/2 74.7 93.4 118.0 57.4 60.7 64.0 

13 77 .1 93.0 123.2 57.7 61.0 65. 1 13 79.9 99.1 124.5 58.7 61.8 64.9 

13 1/2 82.2 100.3 130 .1 58.8 62.6 66.5 13 1 /2 85 .5 103.7 128.9 59.5 62.4 65 .3 

Taken from NCHS Growth Charts, 1976. 
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APPENDIX F 

QUANTITATIVE ANALYSIS OF PHYSICAL MEASURES 
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PHYSICAL CONSERVATION 

Piaget has described in detail the decalage children follow in 

learning to conserve (1950). The present study used a combination of 

conservation tasks in order to include the aspects involved at each stage 

of thought; substance (concrete operational) and volume (formal opera-

tional). Children seemed to have begun thinking at a lower level on 

this task than on any other tusk in the study. All of the 4-5 year 

olds were thinking preoperationally on this task. 

The child's ability to conserve .. then- takes a great leap at the 8 

year old level (Figure 4). There were only 8 children in the combined 

8 and 9 year old group who were still operutir.g on the preoperational 

level of thought in this task (levels 0, 1), and 3 children who were 

showing indications that they were in the transitional level 2. Only 

4 children gave responses indicative of the concrete operational level 

while 17 were answering with transitional (4, 5) or higher levels. 

According to these results, 23 of the 12-13 year olds were conserving 

at a formnl level and 2 were in transition (level 5). However, 7 of 

the 12-13 year olds were still unable to conserve and were scored as 

being preoperational. Children seem to go through the levels of thought 

in this task (physical conservation) at a faster rate than they do 

other areas of inquiry. 

An examination of the responses showed that 8 and 9 year olds do 

give answers which, according to Piagetian theory, they would be ex-

pected to give, and they also give responses that are typical of both 
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older and younger children. The 7 individuals (12-13 years of age) who 

were in the preoperational stage gave the same kind of responses as 

younger children and with the same reasons. 

Preoperational 

Before the age of 7 or so, the child is in the preoperational level 

of thought (Piaget, 1950). The 4 and 5 year olds in the sample all 

scored no higher than 1 on the physical conservation task. That is, 

all of the children were operating on a preoperational level of 

thought. The answers given to questions concerning the conservation of 

substance by these children were based mostly on visual perception. 

The children who answered that one of the pieces of clay did, in fact, 

have more clay answered "it's longer," "it's bigger, 11 or in several 

instances "because it's round." There were more answers in favor of 

the long, rolled out piece of clay, but there were also several chil-

dren who said that the ball had more clay than the long piece. The 

reason given for choosing the ball was "I rolled it out." The answers 

of the children in the second task tended to indicate the belief that 

the single ball had more clay because 11 it is bigger." The children 

were given the suggestion that the two balls have more clay because 

there are two of them and only one of the other, but none of the chil-

dren were willing to change their decision if they had chosen the single 

ball. Preoperational thinking is characterized by visual perception, 

which was demonstrated by all children in the preoperational level 

in the physical conservation task. 
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The 12-13 year old level l children gave the same kind of answers 

on this first task as the younger children. At first the interviewer 

thought perhaps the children had misunderstood the questions, but the 

questions were repeated in order to rule out simple misunderstanding 

by the children, and in several cases the children themselves repeated 

the questions. These nonconservers responded that one or the other 

pieces of clay in the first section of the task did have more clay, and 

they also gave precausal reasons for their answers. In a recent 

article, Kagen (1980) discussed this kind of response and said that 

it was not unusual; the children were simply thinking beyond the task. 

The explanations given by the children in this instance, however, did 

not seem to reflect an overthinking. The children hesitated and then 

gave clearly precausal reasons for their responses. Five of the 12-13 

nonconservers did respond with formal reasoning on the second physical 

task, the origin of night, but only one of them scored a level 6 

(formal) on the social identity task and none reached a formal level 

of thinking on the social causality task. They were indeed thinking 

at a lower level of understanding than the other children of the same 

age group included in this sample. 

As the children began to develop the ability to conserve sub-

stance they showed greater variance in their responses. Although they 

became able to see that the rolled out ball and the other ball had the 

same amount of clay because "they started out the same and you didn't 

change it, 11 the three children in level 2 (all 8-9 years old) were not 

able to transfer this understanding to the task comparing a single ball 
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to two smaller balls, even though they watched the interviewer form the 

2 balls from a single one. They all said that the 2 balls had more 

clay than the single ball. Two of them said that the reason the 2 

balls had more clay was because 2 was more than l, but the third child 

added a new dimension. Jason (8 years of age) said that the reason 

the two balls had more clay was that "if you flatten these, it makes it 

a little bigger." Even though still incorrect, Jason was beginning 

to do some calculating about cause in his head rather than depending 

entirely on perceptual clues. 

Concrete Operational 

Children in the concrete stage were able to conserve substance 

with no trouble but were completely unable to deal with volume. Levels 

4 and 51 the transitional levels between concrete operational and formal 

thought showed the continuing development of the concept of conserva-

tion. These children were able to conserve substance and were begin-

ning to gain insight into the conservation of volume which. according 

to Piaget, is the 1ast type of conservation to develop. The difference 

in the explanations between the child in level 4 and the child in 

level 5 show steps in the development. The level 4 child typically 

said that the water level for the second ball would be the same because 

the "clay is the same clay" but was very hesitant as to why that would 

affect the water level. The child in level 5 gave an adequate explana-

tion for the first volume task, but gave an inaccurate response for 

the second with incorrect reasoning. 
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(What will happen to the water level?) It will go 
up about the same. (Why?) both balls have the same 
amount of clay. (Why will that affect the water?) 
UH ••• (2nd task with changed shape) The water 
will go a little lower. (Why?) Because it's 
smushed now. 

{What will happen to the water level?) It will 
probably go about the same because there is the 
same amount of clay and the same· amount of water. 
(2nd task) It will go a little lower. (Why?) 
Because it's flatter. 

In fact, all of the children responding with transitional reasoning 

{levels 4 and 5) gave correct reasoning responses for the water level 

with the ball and incorrect for the second task (the flattened clay), 

affirming the progression that Piaget had suggested as the sequence 

for the acquisition of conservation (Elkind, 1969). All but one of the 

children answered that the water level would be lower in the second 

task because the clay was flatter. The one child who did not see the 

level as being lower said that the clay would float. When asked why 

she thought it would float, she answered, "something flat will always 

float." 

Formal Operational 

Children able to conserve on a formal level had no problem ex-

plaining their responses and gave reasons that have been suggested by 

Piaget as being typical,such as identity, reversibility, or compensa-

tion. 
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PHYSICAL CAUSALITY 

The discussion about where night comes from showed a much greater 

range of thinking by the preschoolers than the conservation task had. 

Seventeen of the 4-5 year old children .were using preoperational 

thought, 7 were in transition between preoperational and concrete 

operational, and 8 were already using concrete thought. Only 2 of the 

8-9 year olds and none of the 12-13 year olds demonstrated preopera-

tional thought on this task (Figure 5). Piaget has said that physical 

conservation precedes causation, but the findings of this study did 

not confirm that. Chi-square analyses found children tend to become 

operational on physical causality before physical conservation, and 

correlation between the physical tasks found a positive significance 

of the differences of means with causality being higher. This indi-

cates that perhaps being able to conserve is not a prerequisite for 

causation as has been suggested. 

Preoperational 

Preoperational thought was indicated by the children's use of 

artificialistic explanations for the origin of night. Some children 

simply expressed finalistic reasons when asked "What is night?" 

It's time to go to bed. 

When you go to bed. 

These children did not have any other explanations, even when their 

reasoning was questioned further. They indicated that that was just 



6.0 

5.5 

5.0 

4.5 

4.0 
+' ..s=. 
en 
:::::! 3.5 0 

..s=. 
I-
4-
0 3.0 
(lJ 
> 
(lJ 
_J 2.5 

2.0 

1. 5 

l.O 

0.5 

0.0 

I 
I 

I 
-----._J 

x 

x/ 

4 5 

153 

x~~ 
~r-

x ..._________x/// r 

t-----~ 

X = Male 

• = Fema 1 e 

8 9 12 

Age 

Figure 5. Mean level responses for individual ages, 
age groups and gender for the physical 
causality task. 

13 



154 

the way it was. The two events happen at the same time and so, ac-

cording to preoperational thinking children, must cause each other. 

When I have to go to sleep. (What does it look 
like at night?) Dark. (Why) Because I have to 
go to sleep. (Why is it dark at night?) Because 
it has to be. 

Other children at this level of thinking simply said that they did not 

know why it was dark at night. 

You have to go to bed. In the morning you have to 
go to school. (What does it look 1 i ke at night?) 
Dark. (Why?) I don't know. (Do you sleep sometimes 
in the day?) Yes. (Is it dark?) Yes. (Why is 
it light 1n the day when you are awake?) I don't 
know. 

Children in a slightly more complex level of preoperational 

thought (level 2) demonstrated expression of explicit artificialistic 

explanations. These explanations are often surrounded with finalis-

tic statements such as the following from level 2 children: 

..• time to go to bed. (What does it look like?) 
Dark. (What makes it dark?) I don't know. (Why is 
it dark when you sleep?) Jesus makes it • 

• . . when you eat and pray. (What makes light?) God. 
(What makes dark?) God. 

. . • when it 1 s dark--to make you go to bed. (Where 
does the dark come from? I guess from outside. (Why 
is it dark at night?) Because that's when God makes 
it dark. 

One child in this level also added a magical aspect to the arti-

ficial explanation for night. This idea was stated by Jenny in this 

way: 

(Where does the dark come from?) It comes from God. 
He makes it dark with his wand. 
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The lowest response of the 8 and 9 year olds was the transitional 

level between preoperational and concrete operational thought (level 3). 

Artificialism was still seen in the responses of these children, al-

thought in a more disguised form. One child, for example, said that 

the clouds may come from smoke. He also said that the reason for night 

was that the sun was behind the clouds. He did not understand the 

process of the earth's rotation around the sun and yet he was using 

semiartificialistic and semiphysical explanations for the night. 

(What is night?) When the sun goes behind the clouds, 
and the moon gives a little light of its own, but not 
enough to make it light. (How does it get dark?) 
The world has no light of its own, and the sun is 
behind a cloud, and there's a special cloud that the 
light can't go through. 

Along with the semiartificialism in the responses, there often 

were animistic elements included in the explanation. This can be seen 

in Sue's account of what causes night: 

(What is night?) When you sleep and it's dark. (What 
makes it dark?) It's the end of the day and the sun 
goes to sleep and the moon comes out. (Where does the 
sun go?) It goes inside the clouds and you can't see 
it. (Why is the sky dark?) It's supposed to be dark 
because that's when the sun goes to sleep. 

Concrete Operational 

The child who used concrete operational thought no longer showed 

any artificialism, although there were still some hints of animism 

mixed in with semiphysical reasoning. The responses of these children 

hinted that the reasons for night were due to physical events, but the 

reasons stated were not always natural. Finalistic beliefs were still 

prominent, as can be seen in the following explanations: 
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(Why is it dark?) The sun moves over around the earth. 

(Why is it dark? The sun comes around. (Around from 
where?) Just around. (Why is it not dark when it 
rains?) The clouds let some light through. 

(What are clouds?) The sun sucks up water and makes 
clouds. 

Children in the concrete operational level often used pronounced 

animistic explanations to take the place of the artificial ideas 

expressed by the children in the lower level of reasoning. One of 

the detailed explanations given by the 8 and 9 year olds came from 

7-1/2 year old Laura: 

(What is night?) The time of day that it's dark. 
The sun goes down and the moon comes up. (Where 
does the sun go?) It goes behind the mountains. 
It's way up in the sky but it looks like it's coming 
down, and it just kinda fades away. (What makes it 
dark?) I guess it's part of our solar system. 
(What does the sun do when it's dark?) It sets. 
(Where?) On the other side of the mountains. (Does 
it do anything or is it just sitting there?) Just 
sitting there. (What causes the daylight?) The 
moon has its turn and the sun has its turn. When 
the moon gets finished, the sun comes out and when 
the sun gets finished, the moon comes out. (How 
do they decide whose turn it is?) When the air gets 
lighter the sun comes out and when it gets darker 
the moon comes out. (Hhy is it not dark when it 
rains and you can't see the sun?) The sun is still 
out but the clouds hirle it. (What are clouds?) 
They are tiny little water droplets. (How do they 
get there?) The air brings up th~ moisture. (Why 
is it not dark?) If it gets light the sun comes 
out. 

A m'ixture of semiphysical and semianimism responses were seen in 

the following answers: 

(What is night?) When you go to sleep. (What does it 
look like at night?) Dark. (Why is it dark?) The sun 
isn't out. (Where is the sun?) It's sleeping. (Where 
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is it?) Way into the clouds, and it goes to sleep in 
its bed. (Where does this happen?) In the clouds. 
(What are clouds?) I don't know. (What color are 
the clouds at night?) Black. (In the day?) White. 
(Are the clouds at night the same clouds as in the 
day, or different clouds?) Different. (~/here are 
the white clouds at night?) They go between the black 
ones, or maybe they just turn into black ones. 

(~Jhat is night?) Dark. (Why is it dark?) The sun 
goes down and shines on a different country. (How does 
it do that?) It just goes down and swoops up at a 
different country. (When it goes down where does it 
go?) Behind the trees and mountains. (What then is 
night?) The moon is out. (Where does it cowe from?) 
It comes from a different country. (Can we see the sun 
when it rains?) Sometimes you can. (Where is it when 
you can't see it?) Just hiding somewhere behind the 
trees. (Why is it not dark then?) The sun is still 
shining through a crack, 

One-fourth of the 8 and 9 year olds demonstrated that they were 

in transition between concrete operational and formal operational 

thinking in the development of the understanding of physical 

causality. Although not as pronounced as in earlier levels, there 

were still occasional indications of finalism or animism in their 

responses. At this level the responses contained mainly physical 

explanations, although those explanations seemed to be incomplete, 

or not always true to fact. The child often began with finalistic 

remarks and then expanded them to include physical explanations when 

asked more specific questions. An example of this type of reasoning 

is shown by the following 9 year old: 

(What is night?) It's dark and you go to bed. (Why is 
it dark?) The sun goes over to the other side of the 
world. (How does it get there?) The world goes around 
the sun. (What makes it light?) I don't know ..• well, 
when the sun is here it lights up everything. (What are 
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clouds?) They are white puffy things up in the sky that 
come around sometirres. O~hat are they?) Evaporated 
stuff. (What kind of stuff?) Water. 

The range of explanations given by the children at this transi-

tional level vary. Not everything they said fell into any one level, 

but the overall impression they gave was that they were on the way to 

understanding the actual causes of night. The older children who gave 

similar responses also were scored as being in transition. 

Formal Operational 

After the sharp leap by the 8 and 9 year olds in the under-

standing of what causes night (Figure 5), the child's understanding 

of the details and relationships continued to increase, ending with 

the greatest number of children reaching the formal level of any of 

the tasks in the investigation. Not only did 27 of the 32 12 and 13 

year olds reach formal thought on physical causality, but 43 of the 

96 children in the entire sample did. 

When the child was given a score of 6 in the physical causality 

task, it indicated that he gave completely physical explanations for 

night, with no hint of any precausal reasoning. The explanations 

dealt with the earth's rotation around the sun and logical explana-

tions for the light, dark, and clouds. The fact that half of the 8 

and 9 year olds were able to respond at a formal level of thought in 

this task indicated that perhaps the children in our culture pro-

gress through the levels of cognitive thought at a more rapid rate 

than Piaget had indicated. They knew and could explain the causes 
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of night as well as many of the 12 and 13 year olds, This may be 

due to the level of education available in our society today. 
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APPENDIX G 

PROPOSED MODEL 
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The following diagrams show not only the relationships of Hypothe-

sis 3, but also indicate the sequences of understanding of the measured 

tasks that younger and older children seem to follow as they develop 

the concept of obesity, as determined by the analyses in this investi-

gation. 

A. Younger children (ages 4-5)--sequence of understanding of measured 
tasks. 

Social Physical Social Physical 
Causality > Causality > Identity > Conservation 

x=l.78 x=l.75 x=i. 53 x=l. 00 
i t(31 )=4.84, p<.001 

n.s. n.s. Yes 

t(31)=1.86, p<.07 
Hint 

t(31)=4.63, p<.0001 
Yes 

t(31)=6.26, p<.0001 
Yes 

B. Older children (ages 12-13)--sequence of understanding of measured 
tasks. 

Physical Social 
Causality > Identity 
x=4.87 x=4.3d 

> 
Physical 

Conservation 
x=4.06 

iL--t (_,_3_1_._) _= 3~._9_5_,_, ....... P_<_. _OO_O_l_,1 ._· ----~ 
Yes n.s. 

t(31)2.61, p<.014 
hint 

no 

t(31)=3.23, p<.003 
Yes 

t(31)=8.94, p<.0001 
Yes 

> 
Social 

Causality 
x=3. 9~. 
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In the diagram labeled younger children, physical causality is 

placed before the task of social identity in the sequence of development 

on the basis of the separate age group Chi-square, 2 x 2 table, which 

indicates that physical causality may become understood at an opera-

tional level before social identity does (see Appendix ), and from the 

overall Chi-square analysis for the two tasks which shows that physi-

cal causality becomes understood at an operational level before social 

identity does for the sample as a whole, x2 = 41.76, E.. < .001. The 

placement of social causality as being understood at a higher level 

than physical causality came from Hypothesis 3. Results from both x2 

and the t-test were inconclusive so placement relied on theory. 

Social identity had means significantly lower than those of physical 

conservation and was placed before physical conservation in the se-

quence. 

The sequence of understanding of the measured tasks for the older 

children also was based on a combination of analyses, results and 

hypotheses. It was hypothesized that physical causality would be 

understood at a higher level than would social causality by the older 

children. This was confirmed by the t-test, 1(31) = 8.94, E. < .0001, 

so physical causality was placed before social causality in the dia-

gram. T-test analyses also found that older children responded with 

higher level reasoning on the physical causality task than on the social 

identity task, 1(31) = 3.95, .E. < .0001, and higher on the social iden-

tity task than on the social causality task, 1(31) = 3.23, .E. < .003. 
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The variance of the scores for the 12-13 year olds on the physical 

conservation task resulted in a lower than expected probability level 

between the physical causality task and the physical conservation task. 

Although 7 subjects (12-13 years of age) were not conserving and thus 

scored a 1 on the task, all of the remaining subjects scored a 5 or 6. 

On the physical causality task, however, all of the older subjects 

(12-13 years of age) indicated that they were operating on a formal or 

transitional level of thought. These facts show a trend towards a 

higher understanding on the physical causality task than on the physi-

cal conservation task, !_(31) = 2.61, £ < .014, acceptable even though 

not at a Q < .006 level. An additional supporting factor for the 

placement of physical causality before physical conservation comes from 

the t-test between the 2 tasks for the 8-9 year olds, which finds 

physical causality being understood at a significantly higher level 

than physical conservation, !_(31) = 3.62, Q < .001. 

These patterns describe for the first time the direction of the 
I 

decalage of identity and causality tasks as they develop in the level 

of understanding of the thinking of children related to the concept of 

obesity. As children go from preoperational thinking to concrete 

operational thought their pattern of concept learning changes. It was 

hypothesized that physical causality and conservation would begin to 

develop at a later time than the social tasks measured, which although 

not confirmed, was not disproved for the younger children. The hypo-

thesis indicating that thinking about social causality as it relates 

to obesity would take longer to reach a formal level of understanding 
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was supported by the data. These proposed models suggest that the 

measured tasks of the present study do develop along parallel lines 

but that the development may be independent. The understanding of 

the tasks occurs in the indicated sequence; however, it is not clear 

that the tasks understood at higher levels are prerequisites for the 

tasks at lower levels of understanding. Research needs to be de-

veloped to investigate this possibility. 
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THE CHILD'S CONCEPT OF OBESITY 

by 

Jane A. Wolfle 

(ABSTRACT) 

The objective of this study was to investigate children's thoughts 

about human fatness, and then to see how those thoughts about obesity 

reflect the child's cognitive growth. Piaget's developmental frame-

work was used to demonstrate that the changes which occur in the chil-

dren's thinking about obesity follow the same developmental lines as 

their thinking about other problems. The concepts of identity and 

causality were used in the study to examine children's thinking about 

both physical and social objects. 

Four tasks were administered to three groups of children repre-

sentative of Piaget's stages of cognitive thought: preoperational 

(4- 5-years-of-age), concrete operational (8- 9-years-of-age), and 

formal operational (12- 13-years-of-age). A clay and water task was 

used to measure conservation of objects, and Laurendeau and Pinard's 

Origin of Night questionnaire was used to measure physical causality. 

Thinking about identity as related to social objects was examined by 

a picture task and a clinical interview was used to measure causality 

as it relates to obesity of social objects, i.e., people. 

An age-related sequence of increasing complexity occurred in the 

development of the concept of obesity. Parallel development of social 



causality with the other measured tasks was indicated by significant 

correlations. Chi-square analyses indicated that children tend to 

think on the same absolute level (preoperational or operational) on 

the measured tasks. 

Analysis of data through use of Chi-square 2 x 2 tables and t-tests 

indicated that children progress in a different sequence of under-

standing according to their age. Younger children understand social 

causality before they understand physical causality or social identity. 

Physical conservation is the least understood of the tasks for the 4-5 

year olds. Once children are able to think on a concrete level of rea-

soning, they understand physical causality at a higher level than they 

do social identity, physical conservation, and social causality. The 

understanding of obesity is at the lowest level of all tasks for 12-13 

year olds. 

These findings expand Piagetian literature to include a specific 

example of the application of the concepts of identity and causality to 

the development of a concept (obesity) dealing with people. It was sho1~n 

that the understanding of obesity in humans is the last of the measured 

tasks; i.e., physical conservation, physical causality, social identity, 

and social causality to be understood on a formal level. The information 

from this investigation can be used to plan programs for children to 

help them obtain the information about obesity at a level they can under-

stand and internalize. The findings can also be used as a guide for 

longitudinal studies on the same topic. 
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