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CONCEPTS OF ILLNESS IN RELATION TO COGNITIVE TASK PERFORMANCES

OF SCHOOL-AGE CHILDREN FROM RURAL AND URBAN THAILAND

by

Rutja Kanchanamonton

Department of Family Health Care Nursing

School of Nursing

University of California, San Francisco

ABSTRACT

This study investigated the relationship between concepts of

illness and cognitive task performances of Thai children. Its purpose

was to determine whether or not cognitive task performances, age,

gender, and rural-urban residency would be able to predict the 1evel of

concepts of illness or how children explained illness.

A total of 174 school children, aged 6 to 12, were randomly

selected from six elementary schools, grades 1 to 6, in Thailand.

Eighty children were from rural schools and 94 children were from urban

schools. Then, the data was collected through a structured interview

and a story-telling interview using pictures. The instrument included

the modified Concepts of Illness Protocol, the modified Cartoon

Conservation Scales, Class Inclusion Test, Modified Hierarchial

Classification, and demographic questionnaire. The degree of

association among independent variables (cognitive task performances,



age, gender, and rural-urban locality) and the dependent variable

(concepts of illness) was analyzed using discriminant function analysis.

The results indicated only a significant relationship between the

child's age and concepts of illness. Cognitive scores, however, did not

affect the child's concepts of illness. The degree of association among

the independent variables (age, gender, and rural-urban locality) and

the dependent variable (cognitive task performances) was analyzed using

hierarchial multiple regression procedure. Both chronological age and

rural-urban locality affected the child's cognitive task performances.

Other findings suggested self-causality explanations of illness

increased with age. The degree of accuracy of illness explanation was

found to be significantly increased with chronological age.

Rutja Kanchanamonton, Author Dr. Marilyn Savedra, Chair
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CHAPTER I

STATEMENT OF THE PROBLEM

This chapter presents the background of the study, purpose of the

study, statements of the problem, subproblems, hypotheses, definition of

terms, assumptions of the study, and the significance of the study.

Introduction

Those who work with children recognize that helping children to

understand their illness is not a simple task. Children's concepts of

illness are dissimilar to those of adults (Bibace & Walsh, 1981).

Studies on concepts of illness among children in western culture have

been conducted within a cognitive developmental framework (Bibace &

Walsh, 1981; Palmer & Lewis, 1975; Natapoff, 1978). Among adult

nonwesterners, however, few cognitive frameworks are necessary to

explain the cause of illness (Foster & Anderson, 1978). Moreover,

concepts of illness in child populations from nonwestern cultures have

long been overlooked.

From my working experience as a pediatric nurse in Thailand, there

is a lack of knowledge of how Thai children understand illness. None of

the existing research on Thai children has directly investigated their

concepts of illness. Therefore, this study represents the initial step



in investigating Thai children's explanation of illness using a

cognitive framework. It also focuses on selected demographic

differences between children from rural and urban localities as

significant variables influencing a child's understanding of illness.

Background of the Problem

One of the most pertinent areas of study in pediatric care since

late 1930 is coping with hospitalization and the effects of illness on

emotional development of children (Beverly, 1936; Prugh, Staub, Sands,

Kirschbaum, & Lenihan, 1953). Most suggest that negative behavioral and

emotional outcomes such as psychological distress and disturbed and

regressive behaviors among hospitalized children are the result of

simultaneous responses to fear, separation anxiety, as well as their

misconceptions about illness and care. The literature presents the

recurrent theme that younger children more frequently demonstrated such

stressful reactions and more frequently had misconceptions about illness

than older children (Prugh et al., 1953; Robertson, 1958). Thus, age of

the child is identified as one of the factors that predict the child's

response to illness and hospitalization.

As age-related misconceptions among young children became evident,

the question of how children come to the understanding of illness or

what characterizes the pattern of children's concepts of illness

development was raised. In turn, two sets of theories, namely,

Anna Freud's (1952) psychoanalytic theory and Piaget's (1952) and

Werner's (1948) cognitive theories, have served as the major theoretical

frameworks for many studies in this area.



Historically, most of the earlier studies utilized psychoanalytic

approaches to study causal belief about illness in children (A. Freud,

1953). Within the last two decades, skepticism about psychoanalytical

assumptions has increased as a result of recent research which does not

support the general assumption of psychoanalytic explanation; that is,

children do not tend to explain illness as punishment as many

psychoanalysts have suggested (Brodie, 1974). As a result, age-related

emphasis became a strong focus for many researchers. Piagetian

cognitive theory became the most prominent theoretical framework whereas

Werner's theory has not gained the same level of attention from most of

the scholars.

At present, there are a limited number of studies available that

concern children's understanding of illness. There are even fewer

studies dealing with children's health behaviors and their belief

systems (Cochman, Bagramian, & Sheihan, 1972). Additionally, even the

relationship between concepts of illness development and cognitive

development has been well documented in several studies (Bibace & Walsh,

1980; Brodie, 1974, Neuhauser, Amsterdam, Hines, & Stewards, 1978).

Most of the studies do not acknowledge the effects of environmental

differences on children's concepts of illness; only 1 out of 15 studies

on illness-related questions state demographical and sociopsychological

variables as influential factors (Stone & Grouch, 1979).

A cross-cultural perspective of development of concepts of illness

has not received attention to date. Illness understanding, beliefs, and

behaviors of adults, however, have been the subject of a great number of

anthropological studies for several decades and still are the mainstream

in the medical anthropology field (Klienman, Eisenberg, & Good, 1978).



Unfortunately, there has not been enough interest to generate the same

kind of study in children. Therefore, cultural contexts in terms of

rural and urban Thailand are used to explore concepts of illness in

children in this presented study.

Purpose of the Study

The purpose of the study is to determine whether Thai school-aged

children's cognitive task performances, their chronological age, and

their rural or urban residency will be able to predict their level of

concepts of illness or how they explain illness.

Statement of the Problem

This research focuses on the concepts of illness of rural and urban

Thai children as indicated by their ability to explain illness and on

their cognitive ability as indicated by their cognitive performance. It

is based on premise that children's concepts of illness differ according

to their chronological age and their cognitive ability, as well as

environmental or cultural contexts.

Subproblems

1. Is there a relationship between the age of Thai school-aged children

and their concepts of illness? What is/are the relationship (s)?

2. Is there a relationship between concepts of illness of Thai

school-aged children and their cognitive task performance? What

is/are the relationship (s)?



3. Is there a relationship between the age of Thai school-aged children

and their cognitive task performances? What is/are the

relationship (s)?

4. Do concepts of illness and cognitive task performance of Thai

school-aged children differ according to their gender?

5. Do rural Thai school-aged children and urban Thai school-aged

children differ in their cognitive task performances?

6. Do rural Thai school-aged children and urban Thai school-aged

children differ in their concepts of illness?

It was hypothesized that:

Hypothesis I

Is there a relationship between concepts of illness of Thai

school-aged children and their cognitive task performances? What is / are

the relationship (s)?

Null-hypothesis: There is no difference in children's concepts of

illness according to their cognitive task performance scores.

Hypothesis II

Is there a relationship between the age of Thai school-aged

children and their concepts of illness? What is / are the relationships?

Null-hypothesis: There is no difference in concepts of illness of

children from different age groups.



Hypothesis III

Do concepts of illness and cognitive task performance of Thai

school-aged children differ according to their gender?

Null-hypothesis: There is no difference between boys and girls on

their concepts of illness.

Hypothesis IV

Do rural Thai school-aged children and urban Thai school-aged

children differ in their concepts of illness?

Null-hypothesis: There is no difference between rural Thai and

urban Thai children on their concepts of illness, given the same age

level.

Hypothesis V

Is there a relationship between the age of Thai school-aged

children and their cognitive task performances? What is/are the

relationship (s)?

Null-hypothesis: There is no difference in cognitive task

performance scores of children from different age groups.

Hypothesis VI

Do cognitive task performance of Thai school-aged children differ

according to their gender?

Null-hypothesis: There is no difference between boys and girls on

their cognitive task performance scores.



Hypothesis VII

Do rural Thai school-aged children and urban Thai school-aged

children differ in their cognitive task performances?

Null-hypothesis 1: There is no difference between rural Thai and

urban Thai children on their cognitive task performance scores, given

the same age level.

Definition of Terms

The definitions of the terms "concepts of illness, cognitive task

" "rural-urban," and "school-age children" are as follows:performances,

Concepts of illness. Concepts of illness refer to children's

understanding about illness which is identified from their responses to

questions about common illnesses, their causes, and cures. It includes

children's understanding the meaning of "health" or "healthy." Those

common illnesses are colds, diarrhea, headache, cancer, and pain (Bibace

& Walsh, 1980).

Cognitive task performances. Cognitive task performances are the

child's ability to achieve and conserve ten Piagetian cognitive

tasks-conservation of number, length, substance, distance,

horizontality, volume, egocentricity or perspective, probability, class

inclusion, and hierarchial classification.

Rural and urban Thailand. The terms for rural and urban Thailand

are operationalized according to the definition by the Office of the

National Economic and Social Development Board of Thailand (1980).

Urban area is defined as every municipal and sanitary district with a



population density of 100 per square kilometer and having a population

of 5,000 or more (p. 58). Rural area is defined as any area remaining,

other than urban districts (p. 58).

School-age children. Children in the attending-school-aged group,

particularly those who are in elementary grades, aged between 6 and 12

years old.

Significance of the Study

This study provides data about the influences of rural-urban

variation, children's level of cognition, and age differences in Thai

children's concepts of illness. The information from this study will be

beneficial to pediatric health professionals in Thailand and in other

countries. Given Piagetian cognitive theory as a prominent child

developmental theory, this study will be valuable in testing the

universality of Piagetian developmental structure and the developmental

norm of children outside western culture. In addition, the knowledge

derived from this study will further contribute to the knowledge about

how illness phenomena are explained and rationalized by Thai children.

This knowledge will help nurses and other health professionals in child

care, school health education, and hospital staffs who encounter

children's misunderstanding about illness to be able to provide

appropriate intervention and care in the future.

While this study does not test a conceptual model for nursing

practice or a nursing theory, it will provide underlying knowledge on

children's thought that will be useful for nursing assessment and

nursing intervention. If the nursing profession is willing to move



toward delivering preventive health care services, then pediatric nurses

should be able to emotionally prepare and educate children to understand

as well as to cope with illness. This kind of intervention could

minimize the effect of illness-related anxiety that usually traumatizes

children's psychological well-being, especially when hospitalized. The

preparation process should start at school and in the home environment

where children learn about illness, not only within the hospital

setting. Therefore, health educators, parents, nurses, and other

pediatric health professionals could utilize the study's results in

considering and designing appropriate educational strategies and

materials. Those strategies and materials should be consistent with the

child's developmental status, with a consideration of environmental and

cultural context.

Summary

In this chapter, the introduction to problems and subproblems,

background of the study, the statement of the problem and subproblems,

the definitions of terms, the assumptions of the study, and the

significance of the study were discussed. In the second chapter, the

review of the literature is presented.
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CHAPTER II

THEORY AND RELATED RESEARCH

This chapter explains children's concepts of illness, including a

review of related literature and research. The study is governed by

Piagetian cognitive theory. Characteristics of Thai culture and a

review of related research on Thai children also is presented in this

chapter.

Concepts of Illness

Definitions of Health and I11ness

Traditionally, health and illness have been defined as polar

opposites; not being ill is normally seen as being healthy. Children's

concepts of health differ from this unidimensional, bipolar view

however. They have a parallel view of illness and health (Prugh &

Eckhart, 1980). These concepts are separable entities, but their

developmental process might be similar. The health concepts of children

derive from their developmental outcome and vary with their ability to

organize and interpret their perceptions of their bodies, the responses

of others to their bodies, and environmental effects on their well being

(Raskis, 1965). Understanding illness, however, is not necessarily

secondary to understanding health. Generally, less significance is
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assigned to the child's ideas about health than those about illness.

Yet, the child's concept of health has demonstrated its importance in

influencing the reaction to illness (Langford, 1961).

The definitions of children's concepts of illness are usually

defined by their understanding of its causes, its various biological

phenomena, and psychological causality (Bibace & Walsh, 1980; Brewster,

1982; Peters, 1978). Information on how children's views of illness

evolve and change is, however, relatively limited (Campbell, 1975).

Children's Understanding of Illness: A Review of the Research

To understand what children think about illness, it is important to

acknowledge the inseparability of their feeling and knowledge about

illness (Cowan, 1978). Because it is difficult to distinguish between

what the child feels and what he/she knows about illness, the terms that

describe children's concepts of illness often differ among

investigators.

Within the last two decades, a small number of studies about the

child's concept of illness has emerged. They have considered children's

beliefs about illness (Peters, 1978), the role of illness in children's

mental life (A. Freud, 1952), children's understanding of illness

(Neuhauser et al., 1978), children's perceptions of their bodies

(Porter, 1974), and children's conceptions of illness (Berstein & Cowan,

1975; Bibace & Walsh, 1980; Brewster, 1982; Crider, 1981; Kister &

Petterson, 1980; Simeonsson, Buckley, & Monson 1979). These foci of the

literature are the outcome of clinician's awareness of the child's

beliefs about illness as well as the psychologists' interest in

children's cognition (Bibace & Walsh, 1981).
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Most studies in the 1950s used germ theory and psychoanalytic

theory to study the causal belief of children about illness. While Anna

Freud (1952) focused her paper on a punitive interpretation of illness

among children, Nagy (1952) discerned a trend in children as they

increased in age from a single to multiple organic factors (e.g.,

contamination, infection).

A punitive explanation of illness in children proposed by

psychoanalytic theory has been questioned by Brodie (1974), who studied

408 first, second, and third graders and found no evidence that

nonanxious healthy children construed illness as punishment; only

anxious children did. However, moral or punitive explanations are

regarded as underlying factors which are more likely to emerge in

spontaneous situations than directive interviews (Cook, 1975).

When do children become aware of illness? Do their conceptions of

illness change with age? How do they change? What influences their

conceptions of illness? Assessing children's explanation of illness at

various ages is one way to determine the development of those concepts.

Concepts of illness adopted from a developmental perspective can be

examined and interpreted from the causality reasoning process proposed

by Piaget (1930) as cited in Brainerd (1978). Studies of illness

explanation have specified the developmental dimension as well as

changes in the child's concept of illness (Bernstein & Cowan, 1975;

Brewster, 1982; Bibace & Walsh, 1981). However, none of them analyzed

concepts of illness according to Piaget's cognitive functions, namely,

assimilation and accommodation. Instead, most merely explain illness by

stages of cognitive development.
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Gips in 1956 and Gellert in 1961 pioneered research in the beliefs

of hospitalized children and their explanations of illness (Peters,

1978). There have since been increasing attempts to compare healthy and

hospitalized children's concepts of bodily function and illness (Brodie,

1974; Smith, 1978). Children in Smith's study (1978) demonstrated that

a good understanding of bodily function did not necessarily imply a good

understanding of illness, nor the reverse. Brodie's study (1974), on

the other hand, found a relationship between the child's level of

anxiety and a distorted view about the cause of illness.

An earlier descriptive study by Raskis (1954) on 54 healthy

children aged 4 to 9 concluded that those younger than 7 years of age

failed to have positive feelings or express positive tone of well-being.

Lynn, Glasser, and Herrison used a simple structured doll-play interview

on school-aged rheumatic fever patients (cited in Peters, 1978). They

found that the majority felt that the illness was caused by their own

action rather than by something beyond their control. Another study by

Peters (1975) demonstrated that there was a tendency for an assignment

of illness self-causality to decrease with age.

Porter (1974) explored 144 elementary children in grades one, two,

and three to determine how perceptions of their bodies changed with age.

Results showed that the organs most mentioned by children were their

heart, brain, and bones. The most mentioned systems were

cardiovascular, gastrointestinal, and musculoskeletal. Children also

were examined regarding their understanding of human mental ability and

brain function.

In addition to descriptive research on the illness explanations of

children, locus of control or self-control perceptions have been studied
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in relation to illness explanation. There have been studies in which

measures of self-control were used to predict the children's perception

of vulnerability to health problems and potential health behaviors.

Cochman, Bagramian, & Sheihan (1972) studied 110 children aged 7 to 18

and did not find a high correlation between perceived vulnerability

across perceived internal control and potential health behavior scores.

Stone and Crouch (1979) introduced ethno-demographic differences as a

variable in their investigation of the relationship between demographic

and sociopsychological variables, locus of control, and children's

perception of their vulnerability to a health problem in children aged 9

to 13 years. Results revealed no difference in 10cus of control scores

among children from three ethnic groups. However, perceived

vulnerability did vary according to ethnicity. This study illuminates

the fact that etnicity can have a cultural impact on children's

perceptions of health and illness that affects their perception of

illness vulnerability.

Child-rearing practices and parental attitudes also can influence

the understanding and attitudes of children toward health and illness.

In studying 264 mother-child pairs, Campbell (1975) found that

similarities of meaning and definitional themes of illness among

children and their mothers increased with the age of the child.

Campbell used hospitalized children aged 6 to 12 from intact white

families as the subjects. In spite of a biased sampling technique in

the study, the findings suggest that illness definitions became more

precise, more sophisticated, and included more role performances as the

age of the child increased.
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Mechanic (1964) sought to determine whether the attitude of the

mother influenced the health attitude and behaviors of the child. His

correlational research was conducted on 350 mother-child pairs and

suggested that there was a close relationship between the health

attitudes of mothers and those of the children. Additionally, the

children's attitudes on risk-taking varied according to age and sex.

The effects of parental influences, according to child-rearing styles,

on children's health practice was studied by Pratt (1973). Pratt

investigated the effect of a reward-punishment child rearing method on

the health practice of 510 families and found that the more parents gave

reasons for punishment, rewards for approved behaviors, and autonomy to

their children, the better health practice there was.

Studies on the effects of parenting seem to demonstrate that

parenting does have an environmental-cultural impact. Moreover,

parenting practices seem to be determined according to how a particular

society or culture defines the parenting role. It is important,

therefore, to ask whether children from various cultures and

environments differ in their understanding and explanation of illness

and health.

A number of studies on bodily function and cause of illness have

demonstrated a relationship between the child's developmental status and

conceptual development. Garadang, Folkines, Hines, and Stewards (1979),

for instance, conducted a study on the role of cognitive level and

sibling illness in children's conceptualization of illness. They found

that the older child provided more abstract and differentiated answers

in responding to illness questions than the younger one. These findings

are congruent with those in a study by Simmednsson et al. (1979) on
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whether developmental transition characterized children's conception of

illness. Variables under investigation were concept conservation skill,

role-taking skill, physical causality explanation, and causality of

illness explanation. Findings suggested that as the age of the children

increased, their illness concepts became less global, which correlated

with concept conservation and role-taking skills.

Studies also have assessed children's cognitive ability and

concepts of illness development, using Piaget's concept conservation

tests. Bernstein and Cowan (1975) studied 60 children, aged 3 to 4, 7

to 8, and 11 to 12, to determine children's cognitive development and

their understanding of human birth. They found that children's concepts

of illness cognitive test scores varied according to age and sex. A

similar study by Brewster (1982) of 50 chronically ill hospitalized

children aged 5 to 12 focused on the relationship between the children's

cognitive level and their understanding of the causes of illness and

intent of medical procedures. She found a significant relationship

between children's understanding and their cognitive levels. Bernstein

and Cowan (1975) also found that the cognitive ability of children

quantitatively differed according to age. Regardless of differences

between the two studies as to the qualitative content analysis of the

children's illness explanations, both demonstrated that children's

understanding of illness cause and social causality (or human birth)

varied according to age and cognitive test scores.

Assuming that there are age differences in children's cognitive

development, Bibace and Walsh (1980) focused their study on the

variables of age and concepts of illness. They sought to identify the

relationship between children's concepts of illness development and
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their development of causal reasoning. Even though the design of the

study did not directly answer the research question, its results present

criteria to identify variation in children's concepts of illness. Their

six categories of illness concept are discussed in the instrument

section of this paper.

Certain aspects of children's explanations regarding illness were

investigated by Kister and Petterson (1980), who studied 60 children in

grades one, two, and four, using a story interview technique. They

examined the presence and/or absence of immanent justice and contagion

explanation in relation to age in order to determine whether there were

developmental trends in an understanding of illness. Again,

chronological age was found to be an important factor in predicting

children's illness understanding. Further, younger children were far

more likely than older ones to invoke immanent justice as an explanation

for illness events and more likely to overextend the concept of

contagion inappropriately.

There is only one study on children's health concepts that includes

intelligence level and socioeconomic status as well as age and sex as

influential variables. In a study by Natapoff (1978), only age

difference was identified as a significant variable in relation to how

children defined health.

In brief, the research during the past decade has revealed that the

range of children's conceptions of illness is broader than the original

punitive explanation offered by psychoanalysts. Children also

conceptualize illness in terms of germ contamination, preventive

behavior, and psychological aspects (Bibace & Walsh, 1981). The results

of these studies suggest that the older, more mature child has greater
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powers of abstraction and differentiation in responding to illness

questions than the younger child. It is evident, therefore, that the

children rationalize the process and cause of illness differently

according to their age and that the ability to explain illness causality

increases with age and/or cognitive development (Garandang, Folkin,

Hines, & Steward, 1979; Natapoff, 1978; Perrin & Gerrity, 1979).

Piagetian Cognitive Theory

Different theories exist in the literature to explain children's

concepts of illness. The developmental theory of Piaget (1952) proposed

that children's concepts development depend upon successful completion

of stage-related development tasks. Other theories, such as the

psychoanalytic theory of Anna Freud (1952) explain children's concepts

of illness as an aspect of perceivable punishment. Werner's (1948)

theory resists the use of stage-related development but, instead,

postulates that children expand their perception and understanding of

the world from the self to the environment.

Piagetian theory is a particularly useful theory in the study of

cognitive development of children. It presents not only the most

tenable structural format for cross-cultural investigation but provides

well-defined stages in the children's ability to comprehend and explain

illness causality at different ages. According to the Piagetian

framework, children use a cognitive-structural approach to transform

incoming information.

The Piagetian cognitive stages consist of sensori-motor,

pre-operational, concrete-operational, and formal-operation. These four
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periods are chronologically and sequentially characterized by children's

cognitive ability at certain ages.

The following diagram demonstrates this relationship between age

and cognitive development (Figure 2. 1).

Formal operational

(age 11 and older)

Concrete-operational

(age 6–11)

Pre-operational

Figure 2. 1
Diagram Demonstrating the Relationship

Between Age and Cognitive Development

Nature and Properties of Piaget Cognitive Theory

Piagetian theory is primarily concerned with the qualitative

development of intellectual structures (Flavell, 1963) and emphasizes

that cognitive processes are biological in nature. Human intelligence
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derives, therefore, in response to certain biological imprints (Piaget,

1952).

Changes in cognitive structure occur both quantitatively

(stretching) and qualitatively (reorganization) relative to the

children's age (Phillips, 1969). These changes are the result of two

cognitive functions: organization and adaptation, which has, in turn,

two roles, assimilation and accommodation (Piaget, 1936).

Pyshological assimilation as well as biological assimilation is the
transformation of the external world in such a way as to render it
an integral part of one self. The resistance of the external world
to assimilation exacts the modification of schemata, thus adapting
them to the environment. Accommodation is therefore a tendency of
organism to compensate for resistance of the object to assimilation
by creating a new alternative, or tertium, between the application
and the nonapplication of a schema to a certain object. (p. 216)

Assimilation occurs when an organism utilizes and incorporates

subjects from its own environment. This input, in other words, is

transformed by cognitive structure. Accommodation occurs when structure

is altered by an input (Phillips, 1969). These two basic mechanisms

appear during the first period of mental development, the sensori-motor,

and do not change over time. Many child psychologists, however, are

skeptical about the extent to which Piaget believed in this idea of

functional invariance over time. Ginsberg and Opper (1969) believed,

for instance, that organization, adaptation, and psychological

structures are extricably intertwined, while assimilation and

accommodation remain complementary and simultaneous. It is essential

for these two elements to be well-balanced in order to successfully

achieve a state of adaptation (Ginsberg & Opper, 1969).
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Piaget's theory is considered a "discontinuity theory" since new

cognitive structure are continuously created out of old ones as human

adaptation and organization progress (Brainerd, 1978). These new

structures assist the individual in solving problems as well as

interacting in the world. Thus, concepts that children later comprehend

in life are processed using assimilation and accommodation to transform

new information of their external world, in this case, information about

illness.

The concept of "stage" is instrumental in describing Piagetian

cognitive theory. Within stages, somatic and perceptual development

seem to be continuous. Inhelder (1970) referred to the following

criteria to identify developmental stages:

1. Each stage involves a period of formation (genesis) and a

period of attainment. Attainment is characterized by the progressive

organization of a composite structure of mental operations.

2. Each structure constitutes the attainment of one stage and the

starting point of the next stage of a new evolutionary process.

3. The order of succession of the stages is constant. Age of

attainment can vary within limits as a function of motivation, exercise,

cultural milieu, and so forth.

4. The transition from an earlier stage follows a law of

implication analagous to the process of integration, preceding

structures becoming part of 1ater structures. (p. 21)

Other than conceptualizing stages from the attainment perspective,

the criteria for stages proposed by Brainerd (1978, p. 31) consisted of

quantitative changes in cognitive content, a culturally universal

invariant sequence in the overall progression of stage, inclusion of
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cognitive structures of each preceding stage into each subsequent stage

(usually called the hierarchization principle), and an overall

integration of structure in each (usually called the structure's

ensemble principle).

Many investigators have expressed concern over the notion of

transition. These questions have been stated in relation to particular

cognitive changes that take place over wide bands of behaviors, the

invariant of transition of different levels of development, and the end

of stage or substage (Five Monographs of the Society of Research in

Child Development, 1970). Later resolution of this controversy was

discussed by Flavell (1971) and Bingham-Newman and Hooper (1975). They

suggested transitional periods are characterized by considerable

oscillation in thinking and structures are not well integrated. Thus,

predictions of transitional periods are possible.

Cognitive structure should not be defined according to the

theoretical position that Piaget has outlined because it reduces the

structure d'ensemble artificially to a linear model (Brainerd, 1978;

Larson, 1977). A more recent view is that there are structural

components that become more stable during development (Tomlinson-Keasey,

Eisert, Kahle, Hardy–Brown, & Keasey, 1979).

Additionally, preparation and achievement periods have been

discussed by both F1avell (1963) and Brainerd (1978). This notion

presents an important phenomenon, namely, that a new stage can never be

fully expressed at any given time. An achievement stage is a direct

outcome of a preparatory stage by means of consolidation. The

achievement phase eventually turns into the preparation phase for the

forthcoming phases. Children's behavior can, therefore, be in and out
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of stage from time to time. This transivity is an example of the

unstable cognitive content of children. For example, transivity

preference patterns, given that a person clearly prefers A to B and B to

C, works in such a way that he will prefer A to C. In children before

the age of 7 or 8, this ability to perform such a transitive inference

is almost absent (Smed slund, 1960). Furthermore, in children aged 5 to

7, children's preferences were frequently nontransitive. This kind of

instability of cognitive content in children may appear in some

situations while not in others. Such instability largely disappears

when then achievement phase has been fully attained and equilibrated.

The other term used to describe uncompromising developmental

patterns is decalage. In general, both the horizontal and vertical

decalages referred to by Piaget are very difficult to precisely define.

"Decalage" means "uncoupling" or "displacement" (Phillips, 1969).

"Decalage," according to Flave11 (1963), referred to recurrent patterns

in development which occur similarly across, as well as within,

different age groups respectively. Horizontal decalage occurs within

stage and refers to invariant sequences in two or more versions of a

cognitive context. For example, conservation has many specific quantity

relationships (e.g., mass, weight, number, length). Children are able

to conserve some of these elements before they learn to conserve others.

Vertical decalage, according to Brainerd (1978), occurs between stages

and is employed in manifesting invariant sequence between two different

contents which belong to different stages. The mapping ability of a

child is a clear example. In the late sensori-motor period, a child

slowly develops a precise behavioral map of the immediate environment.

The child can efficiently move himself from A to B to C, as well as
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backward to A. If a path is blocked, a detour can be made. Later, the

child gradually develops the ability to draw a simple map of the

immediate environment. This inability to draw and correctly fill-in the

map usually remains for a long time within the child at an earlier age

(Piaget, Inhelder, & Szeminska, 1960).

For Ginsberg and Opper (1969), "decalage" referred to the 1ack of

immediate transfer of a substantive content to the other content, such

as in the case of conservation. They termed the gap or the lag between

stages "vertical decalage." The subject, however, was not extensively

discussed.

To summarize these various notions about decalage, one can say that

horizontal decalages have been caused by qualitative structural change,

and vertical decalages by quantitative structural change. Particularly,

decalage is a significant criterion in explaining the incongruent

changes of cognitive structure within and between stages in the

development of children. In order to assess school-age children's

concepts of illness relative to cognitive development within an across

cultures, the notion of decalage is necessary to explain variations in

children's ability to conserve various concepts, using Piagetian

cognitive task tests.

Children's Thoughts Relative to Causal Reasoning

In tracking the concrete operational thinking of children aged 8 to

11 years, there is a maturing process in both logical reasoning and

social interaction (Cowan, 1978; Flave11, 1963), both of which underlie

how children understand the causes of illness.
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The inability of preoperational children to decenter themselves to

take other aspects of reality into account results in distortion of

reasoning. The thought of the preoperational child is egocentric

(Shantz, 1975). Additionally, because the equilibrium between

assimilation and accommodation is unstable, the children have a problem

in accommodating new information and assimilating it (Flave 11, 1963).

The concept of reversibility tends to be absent, and children find

themselves in a contradictory situation because they are not able to

keep their premises unchanged during the reasoning process.

The three general features of preoperational children's concepts

are finalism (inability to distinguish between cause and effect and an

inability to accept that some events happen accidentally), artificialism

(a belief that all existing things are created by humans or a god), and

animism (the attribution of life to things that are not actually alive)

(Brainerd, 1978). A type of preoperational reasoning is transductive,

or juxtapose that children tend to link various concepts and events

together. For instance, Piaget gave the example of Jacqueline, at 34

months, who said, "Daddy's getting hot water, so he's going to shave."

(Phillips, 1969). The reasoning process of the preoperational child

proceeds from particular to particular. The result is sometimes a

correct conclusion.

The concrete operational stage is by far the most important in

Piagetian theory, and a great number of research studies have been

generated within this area (Braine, 1959; Dodwell, 1962; Tuddenham,

1971; Wohwill, 1963). Theoretically, this stage is the final phase of

the three levels of transition to mature operational intelligence in

children. During the sensori-motor stage, mental representation does
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not appear and intelligence is limited to overt action. Later, in the

preoperational stage, mental representation is present, but the true

operations have not yet appeared. During the last level, the concrete

operational stage, true operations are present, but they are confined

only to concrete information. This stage is characterized, therefore, by

a long process of structuring and elaboration of mental operations.

During this elaboration, concrete thought process gradually moves from

irreversible to reversible (Inhelder, 1970).

Concrete operation can be divided into two principle types:

logico-arithmetic operations and spatial operations.

Logico-arithmetic operations. This operation processes discrete

data. Conservation is the most important content that will be used to

refer to children's understanding of qualitative relation between

objects; including number, length, weight, volume, area, etc. Children

are able to conserve across the broad. Relation cognitive content

include seriation, multiple seriation, and transitive inference are all

passed by children at this stage. During preoperational stage, the

child will pass one-dimension classification test while still fail multi

classification and class inclusion test. During this stage, he will

pass all three classificatory contents. A recent 4 years longitudinal

study by Tomlinson-Keasey et al. (1979) on 58 kindergarten children,

using cross-lagged analysis, indicated that a causal relationship

existed between conservation and classification among these children.

Spatial operation. This operation processes continuous data. It

tends to be primarily geometrical in nature and includes: topological

(spatial relation), projective (ordinal relation), and elucidean
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(relation of distance) concepts. The egocentricity of a child in the

early age is gradually resolved. (Brainerd, 1978)

Cause-effect explanations could be presented as follows:

(1) Causal explanation. Cause-effect relation established
between two facts.

(2) Psychological explanation. Cause-effect relation
established between intention and fact.

(3) Logical explanation. A relation and consequence relation
between two ideas or two judgments. (Phillips, 1969)

Phillips also concluded that a child at a certain age would produce

a full-fledged logical justification, although this age-specific norm is

still an open area for further investigation.

The last stage in Piagetian cognitive theory is the formal

operational stage, which is characterized by the development of formal,

abstract thought operation. In a rich cultural environment, these

operations become stable at about 14 or 15 years of age (Inhelder,

1970). Piaget and Inhelder (1958) wrote a standard reference for this

stage entitled The Growth of Logical Thinking from Childhood to

Adolescence that presents Inhelder's experiments exploring scientific

and propositional reasoning in adolescents.

The analysis of reasoning of the individual at this formal

operational stage is a feature of hypothetical-deductive reasoning and

reflective-abstractive thought. As children grow older and gain more

experience, their construction of reality becomes more effective,

accurate, and precise. They are able to fill the gap of previous

construction with "hypotheses," and even to test these hypotheses

without actually manipulating concrete objects (Phillips, 1969).
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Egocentrism, however, is believed to disappear at the formal operational

stage. The thinking of adolescents is considered to be somewhat

egocentric. They tend to view reality within an idealistic scheme.

On the empirical side, Brainerd (1978) checked a large number of

research back to the early 1960s and showed that it was not possible to

state that children from a specific age group cannot handle

propositional logic. Concrete operational children who fail formal

operational tests can, in fact, be taught formal operational concepts.

On the whole, the new operational abilities formed during this final

stage are the constructive participation in the development of

scientific knowledge and logical reasoning.

In conclusion, it is evident that children at different ages differ

as well in their cognitive ability. As they grow older, the cognitive

structure of children becomes more mature through organization and

adaptation processes. A logical explanation of illness phenomenon and

illness causality in children varies, therefore, according to their

cognitive stage.

Cross-Cultural Views of Cognitive Development and Concepts of Illness

Culture is the manmade part of human environment (Herkovits, 1948).

According to Linton (1945), culture consists of traditional ideas and,

especially, the attached values that humans in any society learn from

their elders and pass on to the younger generation.

It is believed that there are conditions of culture among various

societies of mankind that govern human thought and action (Tylor, 1874).

Social science in the last one hundred years has attempted to understand
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the interrelationship between culture and cognition and between culture

and illness belief (Foster & Anderson, 1978; Kessen, 1983). According

to the assumptions of nineteenth-century anthropology, culture and

cognition are aspects of the same phenomenon, and culture is

characterized by the level of development in the society (Kessen, 1983).

The interrelationship between culture and cognition, however, still has

not been fully understood.

Culture and Cognitive Development

From tracing the history of culture studies relative to cognition,

there is evidence of anthropological and psychological cross-cultural

studies. An early cross-cultural study by Mead (1932) on cognition

"animism" among children from differentfocused on the phenomenon of

cultures. Mead's study in New Guinea on animism reported negative

findings, whereas Dennis (1943) reported that there were animistic

responses among Pueblo children. A belief in animism among West African

children also was documented by Jahoda in 1958 (cited in Klineberg,

1980). Eventually, such research declined.

Later studies on cognitive development utilized Piaget's clinical

method for cross-cultural research in the belief that this method was

subject to modification in different cultural situations (Ginsberg &

Opper, 1969). It is vulnerable, however, to problems of validity and

reliability. As a result, the findings from one study may not be

comparable to those from another.

The major problem in conducting cross-cultural Piagetian testing is

the cultural bias of the test, itself. Piaget, himself, was very
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cautious in his interpretation of cross-cultural research and warned

that:

Cross cultural studies are difficult to carry out because they
presuppose a good psychological training in the techniques of
operational testing, namely with free conversation and not
standardization in the manners of tests, and all psychologists do
not have this training; a sufficient ethnological sophistication,
and a complete knowledge of the language are also prerequisites.
We know only a few of this quality. (1966, p. 99)

In spite of Piaget's concern, a considerable number of

cross-cultural studies on children's cognitive development have been

generated. The following are the studies on cognitive development of

children which focus on the child's ability to conserve. Concepts

conservation is quite concrete and occurs cross-culturally at specific

ages. Price-Williams (1961) conducted a study among Tiv children in

Nigeria, and Goodnow (1962) compared three cultural subgroups between

Chinese, Black, and White American children. Opper (1977) studied urban

Thai and rural Thai children. All of these studies have demonstrated

the progression of concept comprehension according to the age increase

postulated by Piaget. Dansen (1972) and Gallager and Raid (1981) have

separately reviewed and summarized cross-cultural Piagetian research,

and their findings demonstrate the universality of Piaget's

developmental sequential stages, although the rate of development is

different.

Culture and Concepts of Illness

There is a lack of cross-cultural studies on children's concepts of

illness, but a pioneering study by Stone and Crouch (1979) did compare
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children's perceptions of health problems among three ethnic groups.

Their study focused on perception of health problems of 576 children

aged 7 to 13 from Anglo, Navajo, and Hispanic groups. It demonstrated

that cultural belief concerning health and illness influences the

children's perception of health problem vulnerability as well as their

perception of locus of control. Even though the study is based on a

health belief model rather than a cognitive framework, the findings do

demonstrate that children from different cultural backgrounds are differ

in their health concepts and perception of health problems.

The focuses of child cross-cultural studies have been in the areas

of neonatal behavior (Brazelton, 1970), attachment behaviors (Ainsworth,

1977), moral judgment (Ziv, 1978), social behavior (Whiting & Whiting,

1975), and child rearing practices (Levine, 1977). Unfortunately, very

little has been done to explore and compare the area of

conceptualization of illness in children cross-culturally. Foster and

Anderson (1978) did suggest that "personalistic" and "naturalistic"

approaches referred to causality concepts of disease among

nonwesterners. A personalistic system was described as one in which

illness is believed to be caused by the active purposeful intervention

of an agent; a naturalistic system, one which explains illness in

impersonal terms. The naturalistic approach suggests that disease

occurs as a result of imbalance in bodily elements, for example, ying

and yang, hot and cold.

A personalistic approach is similar to Freud's (1952) punitive

explanation of illness causation in that both regard being sick as the

result of aggressive punishment. Personalistic causality allows very

little room for chance or accident, which is similar to the "finalism"
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explanation of preoperational children. An example of a personalistic

approach is the attribution of illness to agents such as the belief of

Malanesian Doban that falling from a tree was due to witchcraft (Fortue,

1932). A naturalistic explanation of illness among children has not

been reported. Both personalistic and naturalistic systems of illness

belief rarely are considered to be mutually exclusive in any particular

society (Suarez, 1974).

Thai Culture

The values and behavioral patterns of the Thai people derive from

the Buddhist idea that the existence of a problem is prolonged through

desire or craving (Mole, 1973). Buddhist doctrine related anxiety which

has its cognitive basis in the "Wheel of Law" about the uncertainty and

inpermanence of all life. Through the practice of withdrawal and

detachment from one's own desire, there can be inner peace in the face

of catastrophe or personal problems.

The assumption that much of the individual's basic character is

innate and one's tendencies already well formed due to a previous

existence is termed "merit accumulation" by Tonprayoon (1980). This

belief can have an effect on why the Thai people consider themselves to

be sick and the causes of that sickness. Those explanations may not be

scientifically sound, but are culturally accepted.

In general, the residence classification of "urban" and "rural"

have used demographic definition of territorial system (Loomis & Beegle,

1957). Rural and urban Thailand are different according to the

characteristics of the geographical, sociological, and cultural

environment (Srisawat, 1972). Srisawat has found that rural Thais are
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more isolated and conservative than urban Thais due to isolated

dwellings. As many as 78% of the Thai population resides in rural areas

in 1980 (Office of the National Economic and Social Development Board,

1980). Relationships of these rural people are based primarily on

kinship, physical proximity, and membership in relatively few small

groups outside the family. The role of Buddhist monks in Thai culture

is significant to both religious belief and social interaction.

Particularly in village society, the role of Buddhist monks ranges from

performing religious rituals, which always are accompanied by social

activities, to counseling those who have problems (Kompayak & Kompayak,

1983). In times of health crisis, the monks often are asked to perform

ritual practices either to relieve the illness or rid the individual of

its cause.

Among rural Thai people, animism and superstitions offer

psychological and material satisfaction (Yinvorapunt, 1969). They

perform ritual ceremonies to please various spirits, either to protect

themselves from illness and misfortune; for material satisfaction, such

as "Cat Parading"; or for broader social needs such as rain during a

drought.

Rural Thais use a number of treatments to solve health problems.

Folk medicine, holy water, and diet restrictions, for instance, are the

treatment frequently used when they are ill. The sick are thought to be

able to eat only fish, rice, and banana. Consuming other foods is

prohibited, as it is believed that they would aggravate the illness

(Loalah, 1972). Urban dwellers have more problems with mental illness

than do rural Thais, who have higher environmentally-related and
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gastrointestinal illnesses due to poorer sanitary controls (Yoddamnern,

1980).

Generally, those from urban areas (such as Bangkok, the capital of

Thailand) are considered to have higher social status than those who

live in rural areas. This is because of differences in economic

standing, political power and connections, education, outlook of life,

and family background (Blanchard, 1958). It is questionable, given

Buddhist doctrine underlying the cognition of the Thai people, whether

or not there actually are differences between the two groups in their

illness beliefs. Particularly, it is not clear how children from these

two geographic areas differ in their understanding of illness causes and

cures relative to their cognitive levels.

Cognitive Development Research in Thailand

A study by Boonsong (1968) on 144 Thai children, aged 6 to 11,

showed that they were delayed in their conservation development.

Satrapat (1972) found that conservation task performances of Thai

children were related to their reading comprehension. The developmental

trend of conservation according to age also was found by Ledpunyanud

(1974) in 32 children (in Bangkok) aged 6 to 13 years.

Several studies in Thailand reveal that cognitive development

(particularly conservation development) of rural Thai children was

slower than that of urban Thai children. A study by Opper (1977) of 104

Thai children aged 6 to 11 years found that urban children acquired most

of the concepts of conservation at an earlier age than did rural

children. However, comparisons at each age indicated that, in general,

there were no significant differences between the two groups for various
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tasks. A comparison with a Geneva study (cited by Opper, 1977)

indicated that the rate of development of Swiss children and those of

urban Thailand was almost identical. Opper concluded that environmental

variation might be responsible for time-lag development of cognition

among rural Thai children.

Recent findings of a comparative study by Polgloy (1981) on the

development of logical thinking (conservation) and science achievement

between 150 urban and rural Thai children aged 11 to 16 years did not

explicitly support the findings of Opper (1977), however. He concluded

that the development of logical thinking of urban and rural children

differed only for the 11 to 12 year olds. The development of concept

conservation of urban children in this age group was significantly

higher than that of rural children. Thus, the differences between

cognitive development of urban and rural Thai children was found to be

inconclusive. However, Polgloy's (1981) study of only children from the

formal operational period might have resulted in different findings if

compared to other previous studies on concrete operational children.

The differences between rural and urban Thai children on their

understanding about illness have not yet been investigated in Thailand.

In conclusion, cognitive development has an influence on children's

understanding of health and illness, while cultural variations can

predict variations of adults' concepts of illness. However, a deficit of

the majority of studies cited relates to subject sampling technique and

sample composition. There are insufficient numbers of subjects in the

majority of studies, and they were not randomly selected. A few studies

did include socioeconomic groups other than white middle-class children

from western cultures. Some limited their sample characteristics
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according to ethnic-racial, socioeconomic status, and family background.

Thus, generalizability of findings to other populations is limited.

Summary

Piagetian cognitive theory provides a useful framework for

exploring cross-culturally children's conceptions of illness. It

suggests age-specific stages that are characterized by the mental

ability to conceptualize information. By comparing each stage, it is

possible to determine how children differ according to the maturity and

stabilization of their cognition. Illness causality concepts as

understood by children are dissimilar to those of adults since the

cognitive apparatus with which both children and adults perceive and

conceptualize the world are not quite the same. As the child grows

older, cognition becomes more stable. The logical explanation of

illness becomes more sophisticated and physiological and psychological

explanation of illness are mentioned more frequently. Additionally,

children's learning about illness also can be examined from

environmental or cross-cultural perspectives. It is dubious that

children from urban and rural Thailand are different in their cognitive

abilities. The differences between the values and socialization of

urban and rural Thai adults were documented in relation to their beliefs

in supernatural phenomena.

This chapter examined the relationship between concepts of illness

and cognitive development regarding cultural impacts in the literature.

Research in this area demonstrates that the way children conceptualize

illness is related to their cognitive level and cultural background.
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The chapter described and discussed illness explanation in children,

Piagetian cognitive theory, cross-cultural views of both cognitive

studies and concepts of illness study, and, finally, Thai culture and

developmental research in Thailand.
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CHAPTER III

METHODS

This chapter explains the design of the study, presents a

description of the research setting and the criteria for sample

selection, and discusses data collection procedures and instruments.

Design

This study utilizes a descriptive-correlational design with two

groups of subjects. It examines the relationship among concepts of

illness, Piagetian cognitive task performances, and urban-rural

variations in Thai school-aged children.

Sample

Nature and Size of Sample

The sample consisted of 174 boys and girls, aged 6 to 12 years.

The children were randomly selected from classroom student name lists

from six elementary schools, grades 1 to 6, in Thailand. Random

selection was performed by drawing names from class name lists. For

instance, 30 students were selected from a 300-student elementary

school. Therefore 1 of every 10 student names was selected from student
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name lists according to student identification (ID) numbers. The

students with ID numbers ending in 0 were selected as part of the

sample. Three schools were conveniently selected from the outer

districts of Kanchanaburi province. Kanchanaburi is located

approximately 250 kilometers west of Bangkok; the schools are between 10

and 15 kilometers from Kanchanaburi. All three are outside municipal

and sanitary districts and have populations of less than 5,000. Most of

the rural children live in small villages or isolated farmland. They

attend school either by walking or on bicycles. All the schools are

public schools and affiliated with Buddhist temples. They had

approximately 200–300 students per school. The three schools are

Tamakam, Wangsalapee, and Tanumteun elementary schools. Of 80 school

children who participated, 30 were from Tamakam elementary school, 25

were from Wangsalapee elementary school, and 25 were from Tanumteun

elementary school.

Three urban schools were conveniently selected from Bangkok, the

capital of Thailand, with a population of 5,000,000. Of the three, one

is a private school and two are public schools; none are affiliated with

religious organizations. Each had approximately 600-1400 students.

These schools are Ampornpeisan, Samsan, and Rachavinit elementary

schools. Of 94 urban school children who participated in the study, 29

were from Ampornpeisan elementary school, 25 were from Samsan elementary

and kindergarten school, and 40 were from Rachavinit elementary school.

The sample selection criteria were as follows:

School: (1) All schools foster a standard curriculum approved by

the Ministry of Education of Thailand and (2) demonstration schools,
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foreign language schools, and schools for special education were not

included.

Children: (1) All children were in elementary grades 1 to 6 and

aged 6 to 12, (2) there was no obvious physical or mental disability,

and (3) they demonstrated no behavioral problems as identified by the

school teacher.

The rationale for each selection criterion was as follows:

School curriculum: The rationale for choosing schools that foster

a standard curriculum was to minimize effects of curricular differences

between schools on children's performances. Demonstration schools,

language schools, and schools for special education were not included

for the same reason.

Children's age: The rationale for choosing children between ages 6

through 12 were two-fold: (1) by age 6, children have some illness

experience that they can verbally describe in responding to the

interview questions and (2) in this age range, children are in a

transition period from the preoperational (2–7 years) to concrete

operational period (7–11 years) and in a transitional period from

concrete operational (7–11 years) to formal operational period (11-15

years) (Phillips, 1979). Children in this age group involve themselves

in concrete operational developmental tasks regarding the transition in

and out of the concrete operational period.

Disability and behavioral problems: To control for the possible

effects of disability on understanding of illness and cognitive

development, only children without physical or mental disability were

included. Children with behavioral problems were not included since
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they may not best respond to the interview questions without unwanted

interruption. No such incidents were reported in the actual study.

Composition of the Sample

The children's ages ranged from 6 years, 0 months (72 months of

age) to 12 years, 7 months (151 months of age). Of the 174 children who

participated, 84 were boys and 89 were girls. Children's names were

randomly selected from the class name lists of each grade, 1 to 6.

Thirty-two children obtained were from grade 1, 26 were from grade 2, 39

were from grade 3, 37 were from grade 4, 22 were from grade 5, and 18

were from grade 6.

The number of children in the rural group was 80, and the urban

group had 94. There were differences between the minimal age of the two

groups. The rural group started school as first graders at 7 years old

or older; the urban group, however, started school at approximately 6

years old. The effect of age differences will be discussed in more

detail in Chapters 4 and 5.

Human Subject Protection

Prior to the data gathering period, the study proposal was approved

by the University of California, San Francisco Committee on Human

Research. Participation in the study was voluntary.

Three to 7 days prior to the interview, letters from the

investigator were sent to the teachers of the randomly selected children

to be conveyed to their parents. These letters informed the parents of

the research process and the objectives of the study (see Appendix A).

The parents were to notify the teachers if they did not want their child
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to be included in the study. Oral consent was obtained from each child

whose parents granted permission to be in the study. The child was free

to refuse if he or she did not want to participate.

No monetary compensation was provided, although milk was offered

during the interview break. There were no major risks involved in the

study, other than the possibility that that child would be anxious being

interviewed by a stranger. The interviewers introduced themselves and

initiated the conversation with general questions designed to put the

child at ease. It was explained that the interview had nothing to do

with school and would in no way affect the child's grade. Nor would the

answers be shared with school teachers or school authorities. The

responses were analyzed without children's names on them.

The interviewers were receptive to any perceived discomfort or

unwillingness on the part of the child and terminated the interview if

any such unwillingness was expressed. There was, however, no such

incident. Four children did express some initial discomfort at the

beginning of the interview, and they were allowed to stop and return to

the classroom. These children were dismissed from the study and were

not included in the 174 who composed the sample.

Data Collection Method

Data were obtained by interviewing each child separately in a

private room at school. Paper and pencil were provided for the child

for one of the three questionnaires utilized in the data collection.

The interviewers sat next to the child while telling stories and asking

questions.
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Instruments

Cognitive measures and structured interviews were used to collect

data for the study. The measures chosen were: (1) a modified Bibace

and Walsh's Concepts of Illness Protocol (1980), (2) a modified De

Avila's Cartoon Conservation Scales (1980), (3) Kofsky's Class Inclusion

Test (1966), (4) a modified Arh and Youniss's Hierarchial Classification

Test (1980), and (5) a specific demographic questionnaire developed by

the investigator.

Details on each instrument are as follows:

Concepts of Illness Protocol. The first of these instruments was a

Concepts of Illness Protocol (CIP) developed by Bibace and Walsh (1980)

to explore children's development of concepts of the definition, cause,

and cure of illness. It contains 12 sets of questions, designed to

elicit the child's notions about his own common illnesses and those of

relatives and friends. This protocol is based on the questionnaire of

Piaget, Laureandeau, and Pinard regarding the causal thinking of

children. Bibace and Walsh studied children at age 4, 7, and 11 years

old assumed to be in peroperational, concrete operational, and formal

operational cognitive stages.

The protocol contained open-ended questions asking the child the

meaning of "healthy," goodness and badness of illness, causes and cures

for colds, measles, heart attack, cancer, and pain, and for a

descriptive of "germ." A typical set of questions would be, for

example: Why do people get colds? How do people get colds? (See

Appendix B).

The content validity of the protocol has not been studied. The

reliability test in scoring the data by Bibace and Walsh demonstrated a
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relatively high interrater reliability of 83% agreement between two

independent scorers scored the same child.

The child's responses were categorized using the procedures

described below. Bibace and Walsh recommended considering the

configuration as a whole rather than scoring each response separately.

In general, they derived the three major types of explanation consistent

with the Piagetian cognitive stages. Scoring categories are as follows:

Category 1: Incomprehension. The child does not respond to the

content of the question. An answer such as "I don't know" would be

placed in this category.

The following two categories are preoperational explanations:

Category 2: Phenomenism. Illness is understood in terms of a

concrete, perceptual event that is unique to the child's experience.

External concrete phenomena may co-occur with illness.

Category 3: Contagion. The cause of illness is perceived to be

due to people or objects proximate to, but not touching, the child. The

transmission of illness cannot be explained.

The following two categories are concrete operational explanations:

Category 4: Contamination. Moral value (good/bad) is attached by

the child in referring to illness. The cause of illness is explained in

terms of actual external bodily contact with a contaminant.

Category 5: Internalization. The illness is caused by a

contaminant or harmful object entering or affecting the child's body.

The following two are formal-logical explanations:

Category 6: Physiologic explanation. Explanations are based on

the stimulus and functioning of internal parts of the body.
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Category 7: Psychophysiologic explanation. In addition to

external physiological causes, the child's emotions are seen as possible

causes of a particular illness.

Modification of the CIP. Even though the instrument was

independently translated from English to Thai by two Thai translators,

there was some modification needed to increase the content validity of

the CIP instrument. The content and face validity of the instrument

were examined and discussed by two child psychology experts from the

Psychology Department, School of Education, Chulalongkorn University,

Thailand. According to the experts' recommendations and the results of

a pilot study 4 months prior to the actual study, the investigator

modified the CIP instrument as follows (see Appendix C):

1. Common illness question: To increase the cross-cultural

validity of the instrument, the questions about heart attack

and measles were excluded and diarrhea added. This

modification is due to the fact that heart attack is not a

common illness in Thailand whereas diarrhea is. Moreover, the

children in the pilot study did not recall having or knowing

anyone who had measles.

2. Scoring: In scoring the illness explanation, the investigator

assigned ordinal scores between 1 and 3 for each each of the

following: pre-logical explanation = 1; concrete logical

explanation = 2; and formal explanation = 3.

3. Self-caused illness: In order to assess the child's notions

about illnesses that are self-caused, a question asking the

child to give three causes of illness was added. The answers

were scored by counting the number of responses that referred
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to illness as self-caused. For instance, "I got sick because I

played in the sun too long," "because I eat dirty foods," or

"because I did not put a blanket on when I went to bed"

indicated self-caused illness. Those responses that did not

indicate self-cause were such as "mosquito bite" or "when it

rained heavily."

The investigator conducted a reliability study of the modified CIP

using interrater reliability and test-retest reliability tests. Two

raters independently scored 15% of the subjects' data following Bibace

and Walsh's scoring manual (N = 25). One of the scorers was a child

psychology expert from Chulalongkorn University, the other was the

investigator. The reliability test showed a lower interrater

reliability than the original instrument. The percentage of agreement

between the two raters was 72%. However, the Kappa's coefficient or the

chance agreement proportion between the two scorers was only 0.49.

The retest was conducted on randomly selected children 7 to 14 days

after the first interview (N = 20). The reliability of the child's

notions on health and illness were not satisfactory (45% agreement for

the "health" explanation and 50% agreement for the "illness"

explanation). A greater percentage of agreement was found between their

test-retest notions on moral values or goodness and badness of illness

(90% agreement). Self-caused notions, however, demonstrated no

correlation between the first and the second response using paired

t-test (r = –0.16, p = 0.50).

Three different tests were used to measure cognitive performances:

Cartoon Conservation Scales. The Cartoon Conservation Scales

(CCS), developed by De Avila (1980), are pictorial instruments
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containing 32 pages of cartoons, stories, and questions on eight

cognitive tasks. It was designed to assess the child's ability to

perform and conserve number, substance, length, distance, volume,

perspective or egocentricity, horizontality of water, and probability.

There are 4 questions for each of the eight cognitive tasks, making a

total of 32 test questions (see Appendix D). Materials required for

testing are CCS test booklets, pencils, and erasers.

The reliability of the CCS has been examined in a number of studies

by De Avila (De Avila & Pulos, 1979). Table 3.1 summarizes the

reliability for each task for each age and all ages. All reliability

(Cronbach's Alpha) coefficients are acceptable, ranging from 0.62 to

0.88.

Table 3. 1

Reliability (Cronbach's Alpha) Coefficients
For Each Age and A11 Ages for Each Scalek

Age

Scale 6 7 8 9 10 11 Total

Number 66% + 7.5 74 70 72 68 83

Substance 82 82 84 85 83 81 83

Length 68 66 78 84 82 86 80

Distance 75 77 79 81 80 78 81

Perspective 78 81 83 88 83 79 84

Horizontality 76 75 79 75 79 77 88

Volume 62 68 74 76 80 79 87

Probability 69 71 78 77 79 79 87

*From De Avila, E., & Pulos, S. (1979). The group assess—
ment of cognitive level by pictorial Piagetian tasks. Journal
of Educational Measurement.
**Decimals omitted.
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The construct validity of the pictorial Piagetian tasks has been

assessed by means of factor analyses. In the Ulibarri (1974) study on

1,288 children, the concepts of probability and conservation of number,

distance, substance, and horizontality were employed. A single distinct

factor was found for each concept, where the highest factor loadings for

any of the items were within the hypothesized factor, with 63% of the

common variance accounted for. De Avila, Havassy, and Pacual-Leone

(1976) used conservation of number, substance, space, and weight and

again found a single factor defining each task test, with 59% of the

common variance accounted for (N = 1,800). De Avila (1973) tested and

found a single factor for each of the tasks of perspective, number,

surface, substance, and weight, with 50% of the common variance

accounted for (N = 100).

The correlation between Piaget's "clinical method" and the

pictorial formats are statistically significant for all computable

correlations (De Avila et al., 1979). Table 3.2 summarizes the results

of several studies which compared the performance when the CCS tasks

were administered in Piaget's "clinical method."
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Table 3.2

Correlation Between Clinical and Pictorial Formats

Scale R N

1 Number . 99% + k 30

2 Length” NA 90

3 Substance . 66 k + k 90

4 Distance .77% + k 30

5 Perspective .51 k+ 88

6 Horizontality .63% # k 60

7 Volume NA NA

8 Probability .77%% + 30

*All subjects passed both the concrete and
pictorial tasks so no correlation could be computed.

**Less than 0.01.
*** Less than 0.001.

From De Avila, E. (1980). Cartoon conservation
scales (CCS): Technical manual. California:
Linguametrics Group.

Concurrent and predictive validity, or the extent to which

performances on CCS correlates with performances on other tests, has

been studied by comparing CCS scores to mental age, chronological age,

and IQ (see Table 3.3). There are considerable amounts of agreement

between CCS scores and the others, as summarized in detail in Table 3. 3.
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Table 3.3

Correlations Between Pictorial Piagetian Tasks
And Age, IQ, MA, and Developmental Measures*

Concept N Age IQ" us 10° MA wit Fºr ST"cucICEFrºpa FT4

Length 100 30' -- -- -- -- 34° 30' 28' -- 17° 26° 16'
Number 1,389 40° 20 45° -- 33° 39' 35° 34° 44° 24° 23° 16'
Distance 1,350 43° -- -- -- -- 45° -- -- 40° 23° 33° 24%
Substance 1,389 48° 13 55% -21 33' 42° 42° 37° 41° 26° 22′ 19°
Horizontality 1, 288 40°

-- - - - - - -
50°

-- - -
33% 14 39% 13

Egocentricity 100 47° 19 49° 07 47° 47° 40° 29' -- 31° 37° 06
Probability 1,288 26° -- -- -- -- 24° -- -- 20' 03 on 10
Volume 276° 49' -- -- -- -- 48° 50° 44° -- -- -- --

Note. All decimal points have been *Children's Embedded Figures Test.

a omitted. Draw-A-Person Test.
Columbia Mental Maturity Scale. Matching Familiar Figures Test.
Draw-A-Man Test.

Water Level Test (Pascual-Leone and ºr 4.0%
Smith, 1969). 3P < .01

Figural Intersection Task (Pascual- p 2.001
e Leone and Smith, 1969).
;Serial Task (De Avila, 1973).
Garcia et al. , 1975.

*From De Avila, E. (1980). Cartoon conservation scales (CCS):
Technical manual. California: Linguametrics Group.

Scoring of the CCS instrument is as follows. Each correct response

is scored as 1. The total score for each task, therefore, is 4. Each

task score then is presented a P-score based on the probability of

correct answers in each task. P-scores are calculated by dividing the

total raw score by 4. Hence, if the child passed three of the four

questions on each task, his/her probability or P-score would be 0.75.

Modification of the CCS instrument. After conferring with the two

experts from Chulalongkorn University School of Education and
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pilot-testing the instrument, the following modifications were made in

the CCS instrument:

1. A "baseball bat" (p. 7) was called a "wooden stick" because

baseball is not a well-known sport in Thailand.

2. A "farmhouse" (p. 4) was called a "big house" since farmhouses

are not common in Thailand.

The internal consistency of the modified CCS test as indicated by

Cronbach's Alpha coefficient is moderately high (Alpha = 0.78). The

reliability (Cronbach's Alpha) coefficients for each age and all ages

for each task are summarized in Table 3.4.

Table 3.4

Reliability (Cronbach's Alpha) Coefficients
Of the Modified CCS Test for Each Age

(N = 174)

Age

7 8 9 10 11

Cronbach's Alpha} 69 62 56 71 72

*Decimals omitted.

The test-retest reliability of the modified CCS instrument is also

high. There is a significant correlation between the first and the

second interview answers (r = 0.85, p = 0.000). Although not

statistically significant, there may be a trend that the child will do

this test better the second time (mean score of the first test is 21.5

and mean score of the second test is 22.9).
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Class Inclusion Test. This test by Kofsky (1966) was used in this

study. The test contains a picture of two blue triangles, four blue

squares, and three white triangles to assess the child's ability to

group various figures. After the picture was presented to the child,

the child was asked whether there were more blue figures or more

squares, whether there were more white figures or more triangles, and

whether there were more triangles or more blue figures (see Appendix E).

There is no report on the test's validity. The percentage of agreement

between two independent scorers exceeded 95% (Tomlinson-Keasey et al.,

1979). The Class Inclusion Test was used in the study without

modification. The test-retest reliability of this instrument is very

poor in this study (N = 20). There is no significant correlation

between the first and second test answers. In fact, the correlation is

negative (r = -. 16, p = 0.49).

In scoring the answers for this test, each correct answer is scored

as 1, and total scores can range from 0 to 3. The P-score is calculated

by dividing the total raw scores by 3.

Hierarchial Classification Test. The test was developed by Ahr and

Youniss (1970) to assess the child's ability to classify things. It

consists of three pictures of two kinds of animals. The first picture

has six cats and two dogs. After seeing this picture, the child was

asked whether there were more animals or more cats. The second picture

involved three cats and five dogs. The child then was asked whether

there were more animals or more dogs. Finally, eight cats alone were

presented, and the child was asked whether there were more cats or more

animals.
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The validity of this instrument is not reported. The percentage of

agreement between two independent scorers exceeded 95% (Tomlinson-Keasey

et al., 1979).

In scoring the answers, again each correct answer was scored as 1,

making a total correct score 3. P-score was calculated by dividing the

total raw scores by 3.

Modification of the Hierarchial Classification Test. Minor changes

are needed in presenting animal pictures (see Appendix F). The

investigator chose pictures of cows and roosters instead of cats and

dogs because cows and roosters are more common to Thai children from

both rural and urban areas. Cats and dogs are domestic pets which are

more common to urban children, whereas cats are less common as domestic

pets for rural children.

The retest interviews were performed within 7 to 10 days after the

first interviews. The test-retest reliability of the modified

Classification Test is moderately high. The first and the second test

scores are significantly correlated (r = 0. 678, p = 0.001). Again,

there seems to be a substantial practice effect. The mean score of the

first test is 0.85, and the mean score of the second test is 1.3 (t =

-2.02, df = 19, p = .06).

All 10 cognitive task scores from the three instruments (8 CCS

tasks, 1 Class Inclusion Task, and 1 Hierarchial Classification task)

were combined, making a total score of 10 for cognitive task

performances using P-scores.

Specific Demographic Questionnaire. A structured interview was

devised for this study. It was designed by the investigator

to assess socioeconomic differences between rural and urban children by
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asking questions appropriate to the cognitive level of school-aged

children. Questions include the child's level of education (grades 1 to

6), name of school, the child's gender, the child's age in years and

months, occupation of both parents, number of siblings, birth order of

the child, and parents' level of education (see Appendix G). All

questions are open-ended.

Procedure

Pilot Study

The investigator conducted a pilot study with 12 children over a

4-week period from August 1983 to September 1983 in Thailand. Its

purposes were three-fold: (1) to decide whether it would be practical

to undertake a later study, (2) to evaluate the translated instruments

and revise them if necessary to increase their content validity, and

(3) to become familiar with the types of data that guide statistical

analysis. Eight children, aged 6 to 12, from rural and urban settings

were interviewed in their homes; four other children from a rural school

were interviewed at their schools.

The pilot study suggested that the two instruments, CCS and CIP,

would require revision and modification. The study demonstrated that

the CCS pictorial material did not cause much difficulty for Thai

children to understand. There were two pictures that children could not

identify: a baseball bat and a farmhouse. The questions in the CIP,

however, were more difficult for Thai children. They were anxious that

they could not answer the questions well, particularly those questions

about heart attack, measles, and cancer. It appeared to be because
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heart attack is not a common illness for them. In many cases, they had

had measles but they could not recall the incident. Diarrhea is a

common illness in Thailand to which the children could readily relate;

therefore, it was substituted for heart disease and measles in the

revised CIP.

Entry

Letters to the principals of six elementary schools were sent

explaining the purpose and the procedure of the study. Each was asked

permission to interview children at school and to provide a private room

for that purpose.

After permission was granted, students' names were randomly

selected from all those in each class. The school teachers then were

asked to distribute letters to the parents of the children selected

describing the study. Responses of parents who did not want their child

to participate were collected through the school teachers.

All six schools conveniently selected for the study granted

permission for the study. There also was special cooperation from the

classroom teachers.

Training of Interviewers

Four interviewers gathered the data for this study. The selection

criteria and training procedure were as follows:

Selection of interviewer. The criteria used in the selection of

Persons to collect research data were:

1. A minimum high school education with more than 1 year of

college course work at a university in Thailand.
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2.

3.

A positive attitude toward working with young children as

determined by the investigator during a job interview.

Successful completion of the training session.

The selected interviewers were two senior undergraduate students

from the University of Bangkok and one instructor of a teaching college

in Kanchanaburi.

Training procedure. Steps in the training procedure were:

1. Instrument instruction: The investigator presented the

objectives of the study and discussed the descriptive nature of

the three instruments, including the interview instructions and

procedure.

Interview demonstration with neighborhood children: The

investigator then demonstrated the interview procedure with two

neighborhood children.

Postdemonstration discussion: All four interviewers, including

the investigator, then discussed the interview procedure and

instructions until it was demonstrated that the interviewers

understood them.

Interview demonstration with school children: Approximately 1

week later, the investigator introduced the three interviewers

to the school setting. Each of them was assigned to a

different school. Again, the investigator demonstrated the

interview technique to each selected interviewer individually

in the setting.

Returned-demonstration interview on school children: Each

selected interviewer then demonstrated to the investigator
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whether this technique had been learned on interviewing with

supervision a school child.

6. Post returned-demonstration interview discussion: Postinterview

discussion was followed.

Reliability check. The investigator stood by and observed the

first two interviews conducted by each selected interviewer in the

school setting. These original interviews were later discarded, however,

because the interviewers did not articulate well during the first two

interviews; instead, the first two interviews were considered to be

additional training and demonstration of technique.

Feedback from the investigator and the interviewers' experience

gradually improved the interviewers' skill in administering the

instruments. After the first two initial interviews, all three trained

interviewers were able to demonstrate their proficiency in following the

interview instructions. They also became more comfortable in working in

the school setting as was indicated by their verbal expression and

nonverbal behavior. Interview consistency was periodically checked.

After observing the initial practice interviews, the investigator

periodically observed the interview technique of each trained

interviewer at least two more times during the data-gathering period.

Technique

The investigator collected the data over a 3-month period from the

middle of December 1983 to the middle of March 1984 in the school

setting.

A11 interviews took place at the child's school. Each school

Provided a small room or a big open building away from classrooms for
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the interviewing. In rural schools, the child was interviewed in an

empty classroom or in a building with no walls that children used during

lunch and recreation hours. There were tables and chairs in each

setting.

Each interviewer called children one at a time for the interview.

The interviewer then informed the child that he/she was studying how

children explained illness. The child was assured that the interview

had nothing to do with school and would in no way affect the child's

grade. The child was also assured that the answers would not be

individually shared with the school teachers or the school authorities.

Oral consent from each child was obtained prior to the interview. In

case the child did not want to participate in the study, he/she was free

to say no and would be allowed to go back to his/her classroom at once.

Approximately 10% of those children whose parents granted their

permission did not want to be interviewed. The interviewers were

receptive to any perceived discomfort during the interview as well.

There were four children who gave their oral consent but later expressed

some discomfort at the beginning of the interview and were then allowed

to return to the classroom. These children were dismissed from the

study.

During the interview, the interviewer sat next to the child. The

prepared materials on the table in front of the child were a CCS

booklet, a pencil, an eraser, and an answer sheet paper for the CCS

tests. The interviewer prepared questionnaire packages for the CIP and

the demographic questionnaire with paper and pencil.

The children often expressed their anxiety at being interviewed by

a stranger. Rural children, particularly, seemed to be less comfortable
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during the interview than urban children. This is probably because the

rural children were not accustomed to being visited by strangers. They

were shy and quiet in comparison to the urban group, who had been tested

and visited frequently by strangers. After the interviewer introduced

him/herself, the interview started with several general questions about

the child and the school to put the child at ease. Then, the first

questionnaire on specific demographic information was administered.

About half of the subjects did not remember their birthdate. The age of

the child then was obtained from the school record. Younger children

could not answer questions on the level of their parents' education.

The test order for the modified Concepts of Illness Protocol and

the cognitive task performance tests was randomly assigned. Hence, 86

children were administered the demographic questionnaire, then the

modified CIP, and lastly the cognitive task tests (CCS, Inclusion, and

Classification). The other 88 children were administered the

demographic questionnaire, the cognitive task tests, then the modified

CIP instrument.

Open-ended questions were employed in the interview regarding

illness concepts (CIP). The questions were flexible enough for the

children to respond to in the way they wanted and also provided

direction to the interview. The answers were given verbally, then the

interviewer wrote those answers on paper.

The cognitive tests involved story telling and a paper-and-pencil

test. The CCS stories were told, not read. According to the directions

of the instrument, the interviewer told the stories on the basis of

those cartoons in the CCS booklet and asked questions about them. The

child then was asked to choose one of the three answers that they
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thought would make each story true. The child answered by marking on

his answer sheet.

For the Class Inclusion test, a picture of blue and white figures

was presented to the child. Then the child was asked three two-choice

answer questions regarding the picture. The answers were given

verbally. Finally, the Hierarchial Classification test was

administered. The child was presented with three pictures of animals.

A two-choice answer question was asked regarding each picture. The

answers were given verbally. The whole interview was approximately 30

to 45 minutes in length. After the first two instruments were finished,

a few minutes break and a glass of cold milk was offered before the

administration of the last instrument. After the interviewers thanked

each child for cooperating, the child was allowed to return to the

classroom.

Summary

This chapter explained the descriptive-correlational design of the

study, which called for both qualitative and quantitative data analysis

techniques in comparing two groups of Thai children. A random sample of

174 children was interviewed using several instruments which measured

concepts of illness, cognitive ability, and specific demographic data.

The chapter described the sample size and the nature of the sample, the

sample selection criteria, the study instruments, and the procedures

used during the data-gathering period.
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CHAPTER IV

FINDINGS

This chapter presents the statistical findings, including the

demographic and descriptive characteristics of the sample, the

hypotheses testing, and the additional findings.

Demographic and Descriptive Characteristics of the Sample

The demographic characteristic for each group, rural and urban,

were examined according to the child's age, grade, parent's occupation,

parent's level of education, birth order of the child, and the number of

siblings. The differences between the rural and urban groups are

presented in Table 4. 1.
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Table 4.1

Comparison of Rural and Urban Groups
On Selected Characteristics of the Sample

Groups

Rural Urban Total

% N % N % N

Grade

l 16.2 13 20.4 19 18.4 32
2 10. 0 8 19. 4 18 14.9 26
3 25. 0 20 19. 4 18 22.4 39
4 28.7 23 15. 1 14 21.3 37
5 8. 7 7 16.1 15 12.6 22
6 11.2 9 9.7 9 10. 3 18

Sex

Male 48.7 39 48. 4 45 48.9 85
Female 51.2 41 51.6 48 51. 1 89

Age (in months)
72–83 1.2 1 7.5 7 4.0 8
84–95 17. 5 14 19. 4 18 18.4 32
96–107 18.8 15 22.6 21 10. 7 36

108-119 21.2 17 17.2 16 19.0 33
120–131 20. 0 16 17.2 16 18.4 32
132-143 20. 0 16 16.1 15 17.8 31
144–151 1.2 1 1. 1 1 1. 1 2

Father's Occupation
Agricultural/Farming 42.5 34% 0.0 O 19.9 34
Employee 31. 3 25 17.2 16 24.0 41
Self-Employed 15. 0 12 12.9 12 14.0 24
Government Officer 8. 7 7 66.7 63 k 40. 9 70
Deceased 2.5 2 3.2 3 2.8 5

Mother's Occupation
Agricultural/Farming 35.4 28% 2.2 2 17.6 30
Employee 21.5 17 24.4 22 22.9 39
Self-Employed 26.2 21 17.8 16 21.8 37
Unemployed 15. 2 12 12.2 11 13.5 23
Government Officer 0.0 0 42.2 38% 22.9 39
Deceased 0.0 0 1. 1 1 0.6 1

*Mode of the distribution
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Table 4. 1 (Continued)

Groups

Rural Urban Total

% N % N % N

Father's Level of
Education

Grade 1–4 75. O O 3. 3 2 43.7 62
Grade 5–7 10. 0 8 3. 3 2 7.0 10
Grade 8–10 10. 0 8 0.6 7 10.6 15
Grade 11–12 0.0 0 9. 1 6 4.2
Diploma, Certificate,

or Baccalaureate 0.0 0 66.7 4.4% 31.0 44
Higher 0.0 0 7.6 5 3.5

Mother's Level of
Education

None 6.9 5 0.0 O 3. 8
Grade 1–4 91.7 66% 3.0 2 51.9 6
Grade 5–7 0.0 0 3.0 2 1.5
Grade 8–10 1.4 1 10.6 7 6.1
Grade 11–12 0.0 O 9. 1 6 4.6
Diploma, Certificate,

or Baccalaureate 0.0 0 66.7 44% 33.6 44
Higher 0.0 0 7.6 5 3. 8

Number of Children
Of the Same Parent

1 1.2 1 11.8 11 6.9 12
2 20.0 16 44.1 41 k 32.8 57
3 28.7 23% 28.0 26 28.2 49
4 26.2 21 5.4 5 14.9 26
5 11.2 9 6.5 6 8.6 15
6 3. 7 3 3.2 3 3.4 6
7 3. 7 3 1. 1 1 2. 3 4
8 2.5 2 0.0 0 1. 1 2
9 1.2 1 0.0 0 0.6 1

12 1.2 1 0.0 0 0.6 1

*Mode of the distribution
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Table 4. 1 (Continued)

Groups

Rural Urban Total

% N % N % N

Birth Order

1 32.5 26% 48. 4 4.5% 40.8 71
2 25. 0 20 , 26.9 25 25.9 45
3 16.2 13 16. 1 15 16.1 28
4 11.2 9 2.2 2 6.3 11
5 7.5 6 3.2 3 5.2 9
6 2.5 2 3.2 3 2.9 5
8 2.5 2 0.0 O 1. 1 2
9 1.2 1 0.0 O 0.6 1

12 1.2 1 0.0 0 0.6 1

*Mode of the distribution

The age differences that existed between the rural group and the

urban group were due to the fact that rural parents normally enroll

their children in elementary school at age seven, which is the legal

requirement. On the other hand, urban parents tend to encourage their

children to start early in school. Thus, the rural age group is older

than the urban group. Age difference between the two groups was found

to be statistically significant (t = 2.23, df = 172, p > 0.05).

The mode of parents' occupation was agricultural or farming for the

rural group and government officer for the urban group. The level of

parents' education of the rural group was much lower than the other

group. The majority of the rural group had parents whose level of

education was between 1 to 4 years in school; however, the majority of

the urban group had parents whose education was higher than a high

school diploma.
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In Table 4. 2, the means, ranges, and standard deviation of the

child's grade, age, sibling number, and birth order are presented. The

two groups had almost an identical grade mean. The child's age,

however, was different, as previously discussed. The family size

differed between the two groups. The rural group had a bigger family

size than the urban group did. Consequently, the birth order of

subjects in the rural group was higher than in the urban group.

Table 4.2

Means, Ranges, and Standard Deviations
Of Descriptive Characteristics of the Sample

Groups

Rural Urban Total

X S. D. Range X S. D. Range X S. D. Range

Grade 3.4 1.5 1–6 3.2 1.6 1–6 3. 3 1.6 1–6

Age in Months 114 17.3 83–150 108.1 19.2 72–151 110 18.6 72–151

Sibling Number 3.8 1.8 1–12 2. 7 1. 3 1–7 3.2 1.7 1-12

Birth Order 2.8 2. 1 1–12 1.9 1.2 1–6 2.3 1.7 1–12

Testing of Hypotheses

The preliminary analyses using descriptive statistics and

cross-tabulation techniques suggested that the concepts of illness

responses did not have a sufficient number of subjects in each category

to permit statistical analysis procedures. Only the pre-logical
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explanation group and the concrete logical explanation group therefore

were subjected to the statistical analyses.

Concepts of Illness

The main hypothesis of the study is that the concept of illness for

Thai children and their cognitive task performances are significantly

related. The second hypothesis is that concept of illness is related to

the child's age. The third hypothesis is that concept of illness is

related to gender. And, finally, the fourth hypothesis is that concept

of illness is related to rural-urban locality. All four of these

hypotheses were tested using a stepwise discriminant analysis.

The dependent variable for this discriminant analysis was the

dichotomous variable, the child's concepts of illness (pre-logical and

concrete logical). The independent variables entered were cognitive

scores, age, gender, and rural-urban locality. Variables were included

in this model if they significantly (p & 0.05) increased the total

explained variance of concepts of illness.
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Table 4.3

Pooled Within-Group Correlation Matrix
From a Discriminant Analysis

º Age Locality Sex Grade º
Cognitive Score 1. 000

Age 0. 512 1. 000

Locality 0.248 –0. 197 1. 000

Sex –0.027 –0.005 –0.001 1. 000

Grade 0. 548 0.809 –0. 089 0.017 1. 000

Birth Order –0. 114 0.162 –0. 221 -0.093 0.035 1. 000

From Table 4.3, since grade was highly correlated with age, it was

not included in the analysis to avoid possible multicollinearity

problems. Age and grade share much of the same information.

Table 4.4

Discriminant Function Analysis
Of Concepts of Illness

At Step 1, Age was included.
Wilk's Lambda = 0.92

Equivalent F = 12.99 df = 1, 162 Significance = 0.0004

At Step 2, Locality was included.
F to remove = 1.59 df = 1, 161 Significance > 0.05 (N.S.)

The remaining predictions were not significant.
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From Table 4.4, at Step 1 of the analysis, the child's age was

included in the analysis and was found to be significantly related to

concepts of illness of the child. However, after the effect of age was

removed at Step 2 of the analysis, the other predictors were not

significant. Hence, it appears cognitive task performance, gender, and

locality have no influence on the concepts of illness of the child,

after adjusting for age. Only age was a significant predictor. (At

Step 1: F = 12.99; d.f = 1, 162; significance = 0.0004).

Additionally, the following Table 4.5 gives the descriptive

statistics for the cognitive score and age in the two concepts of

illness groups. It appears that the concrete-logical group has a higher

cognitive score, and are older than the pre-logical group. This will be

discussed further below.

Table 4.5

Grouped Means, Standard Deviations, and Ranges
Of Cognitive Scores and Age

According to Concepts of Illness

Concepts of Illness Cognitive Score Age in Months

Groups X S. D. Range X S. D. Range

Pre-logical 4.95 1.5 3-7. 9 98.1 13. 0 76–121

Concrete-logical 6. 16 1.9 2.8–10 112.9 18.6 72–151

From the above table, there seems to be a significant relationship

between both cognitive score and age and concepts of illness. However,
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as demonstrated in Table 4.6, the discriminant analysis result suggests

that after the effect of age differences was controlled, cognitive score

was not found to be significant.

Additionally, the descriptive characteristic of concepts of illness

categories, according to locality, are presented in Figure 4.1.
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Figure 4.1
Concepts of Illness Categories

According to Rural-Urban Locality

It shows that not all concepts of illness categories contain a

sufficient number of subjects. Most of the responses are in

concrete-logical explanation, particularly "contamination" category.
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Cognitive Task Performances

The fifth hypothesis states that the child's cognitive score is

related to his or her chronological age. The sixth hypothesis is that

the cognitive score is related to gender of the child. And, the last

hypothesis, the seventh hypothesis, is that cognitive score is related

to rural-urban locality. All three of the above hypotheses were tested

using a hierarchial regression procedure.

The multiple regression procedure was performed using cognitive

task performances as the dependent variable, with age, gender, and

rural-urban locality as the independent variables. A hierarchial

multiple regression was used, entering age at the first step,

rural-urban locality at the second, and gender at the last step (see

Table 4.6).
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Table 4.6

Hierarchial Multiple Regression
Of Cognitive Task Performances

At Step 1, Age was entered.
Multiple R = 0. 549

R Square = 0. 302

F = 74. 03

Significance of F = 0.000

At Step 2, Locality was entered.

R Square change = 0. 134

F change = 40. 690

Significance of F change = 0.000

At Step 3, Gender was entered.

R Square change = 0.002

F change = 0. 533

0.466 (N.S.)Significance of F change

The analysis result suggests that the child's age does affect his

or her cognitive task performances (R Square = 0.30; F = 74.0;

significance = 0.000). The positive correlation between age and

cognitive scores suggests the older children had higher cognitive scores

than the younger children did, as expected (r = 0.58; p < 0.005).

At Step 2 of the multiple regression analysis, locality was entered

into the model and was found to be significantly related to the

cognitive scores (F change = 40.69; significance of F change = 0.000).

Therefore, the result suggests that rural-urban locality, indeed,

affects the child's cognitive task performances, after controlling for

age.
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At the last step, gender was entered. No significant relationship

between cognitive score and gender was found after controlling for age

and locality.

The descriptive characteristics of the findings are presented as

follows. Figure 4.2 presents the cognitive scores for each cognitive

task according to rural-urban locality.
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Figure 4.2
Mean Cognitive Scores for Each Task

Of Rural and Urban Children

It appears that urban Thai children earned a higher cognitive score

than did the other, except the conservation of distance task. The urban
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group had a much higher score than the rural group on egocentricity and

classification tasks.

Additionally, the descriptive characteristics of cognitive scores

according to gender is presented in Figure 4.3 below.
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Figure 4.3
Mean Cognitive Scores for Each Task

According to Gender

The mean cognitive score difference between the two groups, boys

and girls, was not found to be statistically significant. Both groups

performed each cognitive task at almost the same mean score, except the

Conservation of number, conservation of distance, and probability tasks.
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The differences and similarities of cognitive scores according to gender

will be discussed in more detail in Chapter W.

In summarizing the results of the hypotheses testing, the findings

are as follows:

Hypothesis I: There is a relationship between concepts of illness

of Thai school-aged children and their cognitive task performances is

not supported by the data. The null-hypothesis I is retained.

Hypothesis II: There is a relationship between concepts of illness

of Thai school-aged children and their chronological ages is supported

by the data. The null-hypothesis II is rejected.

Hypothesis III: There is a relationship between concepts of

illness of Thai school-aged children and the child's gender is not

supported by the data. The null-hypothesis III is retained.

Hypothesis IV: There is a relationship between concepts of illness

of Thai school-aged children and the rural-urban locality of their

residency is not supported by the data. The null hypothesis IV is

retained.

Hypothesis V: There is a relationship between the cognitive task

performances of Thai school-aged children and their chronological age is

supported by the data. The null-hypothesis V is rejected.

Hypothesis VI: There is a relationship between the cognitive task

performances of Thai school-aged children and their gender is not

supported by the data. The null-hypothesis VI is retained.

Hypothesis VII: There is a relationship between cognitive task

performances of Thai school-aged children and rural-urban locality of

their residency is supported by the data. The null-hypothesis VII is

rejected.
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Additional Findings

Other analyses were carried out to examine the relationship between

the child's concepts of illness, his or her cognitive task performances,

and the following additional variables. They are health concepts,

self-cause illness, moral values (good/bad) of illness, and the degree

of accuracy of illness response.

Health Concepts

Concepts of health were derived from a question in the CIP

instrument. The responses to the meaning of health or health questions

were put into five categories: (1) positive tone, such as being well

or being strong; (2) negative tone, such as not being sick or not being

ill; (3) both positive and negative tones; (4) positive or negative tone

plus activity, such as eating habits and exercise; and (5) both positive

and negative tones plus activity.

Table 4.7

Health Concepts by Cases and Percentage

Health Concepts N %

. Positive Tone 71 43.5%

. Negative Tone 16 9.8

Both Positive and Negative Tones 45 27.6

. Positive or Negative Tones Plus Activity 13 8.0

-

. Positive and Negative Tones Plus Activity 18 11.0

= 163
= Mode of the distributionN -
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From Table 4.7, the positive tone group or those who defined

"healthy" as "being well or strong" is the mode of the distribution.

The second largest group is those who used both positive and negative

tones to explain health.

Health concepts were further examined in relation to the child's

concepts of illness, cognitive scores, age, rural-urban locality, and

gender, using a stepwise discriminant analysis.

Table 4.8

Discriminant Function Analysis of Health Concepts

At Step 1, Age was included.
Wilk's Lambda 0.79

7.68 df = 4, 116 Significance = 0.000

At Step 2, Cognitive Score was included.

Equivalent F

F to remove = 3.42 df = 4, 115 Significance < 0.05

The remaining predictions were not significant.

From Table 4.8, the dependent variable was the health concepts.

The independent variables entered were concepts of illness, cognitive

score, age, gender, and locality. Variables were only included in the

model if the significantly (p K 0.05) increased the total explained

variance of health concepts. At Step 1 of the analysis, age was

included in the model and was found to be significantly related to the

child's health concepts (F= 7.68, df = 4, 116, significance = 0.000). At

Step 2, cognitive score was entered and as also found to be significant
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(F to remove = 3.42; d.f = 4, 115; significance < 0.05). Thus, the

analysis suggests both age and cognitive score significantly influence

the child's health concepts. Other predictive variables were not found

to be significantly related to health concepts.

Self-Caused I11ness

Here, illness responses were examined by means of

self-differentiation in children's explanation of the cause of illness.

This refers to the extend to which the child refers to himself or

herself as an original cause of being ill. The scoring for self-caused

illness responses was performed by counting the number of self-caused

responses when the child was asked to give three illness causes.

Table 4.9 summarizes the distribution of the responses by locality.

Table 4.9

Mean, Standard Deviation, and Range
Of Self-Caused Illness

Groups

Rural Urban Total

X S. D. Range X S. D. Range X S. D. Range

Self-Cause
Illness 2. 14 1.06 0–3 1.98 1. 19 0–3 2.05 1. 13 0–3

From Table 4.9, the rural children referred to themselves as

illness causes more often than the urban children did, but this was not

statistically significant. A stepwise multiple regression procedure was
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performed employing self-caused illness as the dependent variable, with

egocentricity, cognitive score, age, gender, and locality as the

independent variables.

The stepwise regression results suggest the age of the child is

significantly related to self-caused illness (multiple R = 0.28; R

square = 0.08; F = 13.7; significance of F = 0.0003). Controlling for

age, concepts of illness were also significantly related to self-caused

illness of the child (R square change = 0.02; F change = 3.9;

significance of F change = 0.05) and cognitive score, ; however, they

were not found significantly related to self-caused illness. Thus, as

the age and the concepts of illness level increase, the self-caused

illness referred to by the child also increases. (Regression

coefficients for both of these variables were positive.)

Moral Values (Good/Bad) of Illness

According to Bibace and Walsh's CIP scoring manual (1980), the

child in the "contamination" category will be able to refer to illness

using moral values (good/bad). For instance, the child would be able to

respond to the best and the worst illness questions. This statement was

then tested by using the Chi-square test to compare the moral value

scores of those who used "contamination" to explain illness cause to

those who did not. The result demonstrates that those who could explain

both best and worst illness did not differ from those who could not,

"contamination" to explain illness (Chi-squareregardless of the use of

= 2.678; d.f = 1; p = 0. 1005 after Yates correction). Therefore, the

above statement is not supported. Moral value (good/bad) of illness is
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not a good indicator for whether or not the child is in the

"contamination" category.

The descriptive characteristics of the rationale given by Thai

children in answering the best and the worst illness questions were

categorized according to the following criteria: (1) prognosis,

(2) suffering and severity, (3) duration, (4) benefit, and (5) others.

Table 4. 10 depicts the number of cases and percentage for each of the

categories.

Table 4.10

Percentages and Number of Cases
Of Best/Worst Illness Explanation by Locality

Locality

Rural Urban Total

% N % N % N

1. Prognosis 69. 7 5.3% 60.2 53% 64. 2 106%

2. Suffering & Severity 9.2 7 8.0 7 9. 1 14

3. Duration 5. 3 4 9. 1 8 7. 3 12

4. Benefit 1.3 1 10. 2 9 6. 1 10

5. Other 14.5 11 12.5 11 13. 4 22

From the above table, it appears that Thai children used prognosis

the most as the explanation for the worst and the best illness in their

opinions.

can cause you death."

For example, "The worst illness to have is cancer because it
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The Degree of Accuracy of Illness Explanation

The illness responses in the CIP tool were additionally analyzed

using the following criteria to weight its degree of accuracy. Ordinal

scoring measure was employed. Score = 1 when the answer was wrong or

not true, for instance, "A cold comes from the rain" or "It caused by

mosquito bit." Score = 2 if the child explained illness using both

right and wrong explanations. For instance, "You get a cold from other

sick person who coughs at you, or you use the same drinking glass with

that person. It comes from getting wet in the rain" or "From virus,

moisture in the air, and mosquito cause it." And score = 3 when the

child used only the right answer to explain illness. For instance, "It

is germ in the air that causes it. We get it when we are breathing

close to a person who has it" or "From other person when you use the

same handkerchief or same drinking glass."

The degree of accuracy of illness response was examined in relation

to age, cognitive score, concepts of illness, gender, and rural-urban

locality. Only the age of the child was found to be significantly

related to the degree of accuracy (multiple R = 0.19; R square = 0.38;

F = 6.38; significance of F = 0.01), using a stepwise regression

analysis. The remaining variables were not statistically significant.

From the sign of the regression coefficient, it was determined that the

older children explain illness more accurately than the younger children

do.
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Summary

The presented chapter reports the hypothesis testing results; only

hypotheses II, V, and VI are supported by the data. Hypothesis II is

that there is a relationship between concepts of illness and age of the

child. Hypothesis V is that there is a relationship between cognitive

score and age of the child. And hypothesis VI is that there is a

relationship between cognitive score and rural-urban locality.

Additional analyses regarding health concepts, self-caused illness,

moral value of illness, and the degree of accuracy of illness responses

were also examined in relation to cognitive score, concepts of illness,

age, gender, and rural-urban locality.
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CHAPTER V

DISCUSSION

Introduction

In this chapter, the findings related to Piagetian developmental

framework are interpreted, discussed, compared to studies reported in

the literature. The second section focuses on the limitations of the

study, implications for clinical practice, and recommendations for

future research.

Concepts of Illness and Cognitive Task Performances

The finding of the present study suggests no significant

relationship between concepts of illness and cognitive task performances

of the children. Comparing the two groups of illness explanations,

pre-logical and concrete-logical explanations (Bibace & Walsh, 1980), no

significant variation of cognitive scores was found after controlling

for age differences.

Pre-logical thinking is typified by the inability of children to

decenter themselves from their environment. Their cause-effect

reasoning, therefore, is overly used in terms of immediate spatial

and/or temporal cues that dominate their experience (Bibace & Walsh,
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1980). Pre-logical thinking is common in children aged 2 to 6 years

old. On the other hand, concrete-logical thinking is typical among

children aged 7 to 10 years old (Piaget, 1930). At concrete operational

stage, children are able to distinguish between internal and external

causality. Their ability to understand the qualitative relationship

between objects increases as their logico-arithmetic and spatial

operation develop (Brainerd, 1978).

From this study, the descriptive statistical finding suggests that

most of the children aged 6 to 12 were found to be in concrete-logical

explanation group, which is consistent with the findings of Bibace and

Walsh's study (1980). From this study, the highest number of children

(78.7%) in this age group utilized "contamination" to explain illness

cause. The overall results, however, are not generally consistent with

theoretical expectations. Cognitive scores and concepts of illness were

found not to be directly related. Both are related to the age of the

child. There is a significant relationship between concepts of illness

and cognitive score when age differences were not controlled. But, when

the age difference was controlled in the discriminant analysis

procedure, the relationship between concepts of illness and cognitive

scores became nonsignificant. These findings could not be used in

comparing Bibace and Walsh's findings (1980) since Bibace and Walsh did

not directly identify cognitive task performance as a predictor of the

level of concepts of illness. Instead, they employed age as a

predictor. However, the findings of this study are partially consistent

with those by Brewster (1982), regardless of the unidentical

instruments. Brewster found that physical causality cognitive scores

were not significantly related to illness explanation scores,
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controlling for the age differences. Similarly, with the age held

constant in this study, those who were in a higher level of illness

explanation (concrete-logical) group did not have a higher cognitive

score than those in the lower level of illness explanation (pre-logical)

group).

Factors Contributing to the Lack of Variations

A close analysis of the coding process and the qualitative

characteristics of the obtained data clarify the reasons for the above

nonsignificant findings.

Firstly, the illness explanation of Thai children could not be

categorized employing Bibace and Walsh's categories without some

difficulties. The examples provided by Bibace and Walsh are

western-culture based. They could not be employed in categorizing the

Thai children's responses without some degree of implicit

interpretation. For instance, "contamination" explanation:

How do people get cold? "You're outside without a hat and you

start sneezing. Your head would get cold, the cold touch it, and then

it would go all over your body" (Bibace & Walsh, 1981, p. 39).

Comparing to the above example, the following are Thai children's

responses categorized in the same category "contamination":

"We get a cold when we play with a person who has it. It comes

from the rain, from staying out in the rain."

Or:

"Cold is caused by going out in the rain. Staying out in the sun.

The rain moisture causes it. If other people have a cold and sneeze at

you, you will get a cold, too."
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Or:

"Cold is a communicable disease. You get it from staying out in

the sun, walking in the rain, using the cloth of a sick person."

From the above examples, the evidence of the children's

understanding that illness caused by physical contact with the agent is

explicitly demonstrated in the Bibace and Walsh example. The latter

examples from the Thai children, however, do not demonstrate the

explicit use of physical contact to explain illness cause. According to

the investigator interpretation, the Thai children's illness explanation

clustered around the ideas that the natural environment, such as the sun

and the rain, as well as a sick person are contaminant agents.

Therefore, contamination to all agents by getting wet in the rain,

getting out in the sun, and contacting sick persons or their belongings

can cause a cold. This unclear category provided by the Concepts of

Illness Protocol creates a coding reliability problem. Even though the

interrater reliability is acceptable (72% agreement) between two

independent raters. Both raters agreed they faced difficulties during

the categorization process. Discussion with the developer of the tool

failed to resolve this problem (Personal communication with

Roger Bibace, 26 March 1984).

Secondly, the characteristics of illness explanation of the Thai

children appear to be influenced by illness beliefs within their

culture and directly related to a typical climate in Thailand.

According to Bibace and Walsh's example, cold weather is a prime

explanation of a cold cause. Dissimilar to those examples, Thai

children explained a cause of cold using a hot and rainy weather as

prime explanations of a cause of a cold. The climate in Thailand is
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typified by rainy season and hot summer. A cold winter, however, is

not common. Therefore, the examples provided by Bibace and Walsh seem

to be culturally biased. Cross-cultural study using Concepts of Illness

Protocol without modification and implicit interpretation is considered

to be dangerous and almost impossible.

Thirdly, although the statistical findings do not support the

hypothesis, the children's illness explanations were found to be

consistent with general qualitative characteristics of causality

reasoning patterns of pre-operational and concrete-operational children

(Piaget, 1952). When the obtained data were examined qualitatively, the

illness explanations were found to be characterized by the transducive

causality reasoning. The transducive reasoning is common in the

pre-operational age group as children proceed with their logical

linkages from particular to particular (Piaget, 1952). They are not

capable of using inductive or deductive modes of reasoning (Phillips,

1969). The Thai school-age children appeared to conceptualize illness

causality by linking various illness caused and events together. For

instance, "Cold is caused by going out in the rain. Staying out in the

sun. The rain moisture caused it. If other people have a cold and

sneeze at you, you will get it, too." That is, "a cold" was linked to

"staying out in the rain," and "a cold" was linked to "contacting a sick

person." Both demonstrate the cause-effect relationship was directed by

linking particular event to particular event. However, when they were

asked to 1jnk the two illness causes together, they became confused.

They could not logically explain the relationship between the two

illness causes--the rain and the sick person.



– 87 -

This inability to logically thread various concepts together can be

explained by the unstability of the cognitive structure during the

assimilation and the accommodation process (Piaget, 1936). For example,

they accommodate new concepts about germs and communicable diseases.

However, they cannot yet assimilate these new informations into their

old illness concepts (e.g., the sun and the rain) structure. As a

result, they utilize both equivocal explanations, yet were unable to

make a logical linkage between those concepts.

It is also because of the children's inability to comprehend class

inclusion and classification tasks at this age (Brainerd, 1978). Their

illness explanations, hence, are frequently fragmented, discordant, and

sometimes contradicting because they cannot yet classify logical

explanations of illness as a single concept.

In conclusion, the overall results are not statistically but

qualitatively consistent with the Piagetian theoretical expectation.

The lack of statistical findings are mostly a result of a coding

problem. The use of cognitive development to examine concepts of

illness development, therefore, is considered to be valuable.

Concepts of Illness and Age

From this study, there is a significant relationship between

concepts of illness and the age of the child. According to Piaget

(1952), there is a developmental trend of the child's causality

reasoning. In this study, illness causality explanation was examined

and was found to be significantly related to the age of the child. The

findings therefore support the notion that the child's age can be
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utilized in predicting the level of concepts of illness. It is also

consistent with those findings by Bibace and Walsh in 1980. That is,

the younger children, aged 4 years old, tend to use pre-logical

explanation. The older children, aged 7 and 11 years of age, tend to

use concrete-logical explanation to explain illness. The age

distribution reveals that the pre-logical explanation group was

significantly younger than the concrete-logical explanation group.

However, the relationship between concepts of illness using Bibace

and Walsh's categories and the child's age were found to be discrete.

It is because there are only two groups (pre-logical and

concrete-logical explanations) for statistical analysis after collapsing

the data groups.

Concepts of Illness and Gender

The findings suggest no significant relationship between concepts

of illness and gender. According to the literature review, there is no

evidence or indication that concepts of illness of children differ

according to their gender. Comparison of the findings to other studies

is not possible since gender has not been included as an independent

variable to predict concepts of illness. However, there is a study by

Natapoff (1978) that indicated gender as an independent variable to

predict the concepts of health of children. No significant relationship

was found to be an influencial factor contributing to the variation of

children's concepts of illness.
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Concepts of Illness and Rural-Urban Locality

The results of the study are not generally consistent with the

theoretical expectation. It was found that there was no significant

relationship between concepts of illness and the rural-urban locality.

Even though the rural population has been perceived as a

spiritual-animistic believer or a "personalistic" user (e.g., they

explain illness causality as the effect of supernatural power of evil or

curse) and a folk-medicine practitioner (Foster & Anderson, 1978;

Yingworapunt, 1969). The urban Thai population has been postulated as a

better educated group, which is less likely to practice or adopt

animism, and personalistic approach to explain illness. The significant

differences of illness explanation among rural and urban Thai children

groups are not demonstrated statistically.

From the data, there was little evidence that rural children used

"personalistic approach" or "animism" to rationalize illness causality.

Only one rural girl addressed witchcraft as a cancer cause. This raises

questions about the general usefulness of Foster and Anderson (1978)

dual illness belief systems applied to nonwesterners. The personalistic

and naturalistic approach in explaining the cause of illness suggested

by Foster and Anderson (1978) may be more appropriate for those who are

in a more remote area than those subjected to this study. Additionally,

Foster and Anderson referred to adult nonwesterner populations only; the

application of the dual systems directly to those who are younger is

questionably appropriate.

Using Bibace and Walsh's categories in analyzing the data, the data

are lacking in qualitative differences between the two groups of
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children. Some differences, however, were noted. The rural children

were very shy, had less communicative skill, and were less imaginative

in responding to the illness questions in comparing to the other group.

Their answers were straightforward and mostly one-sentence or

two-sentences long answers. The urban children, on the other hand, were

more comfortable with the interview. They gave more colorful, more

imaginative responses.

The method of interviewing is also considered to contribute to the

nonsignificant findings. It is because concepts of illness are

considered to be multidimensional concepts. They are socially and

culturally defined, emotionally as well as educationally affected

(Cowan, 1975; Foster & Anderson, 1978). A possible explanation

deserving further study is that when the children were interviewed at

the schools, illness concepts as educational concepts overshadow illness

concepts as social, cultural, and emotional concepts. Hence, most of

the responses from the rural and the urban children were similar.

Because the school-setting interviews may lead them to associate the

interview with the school tests. The resulting answers, therefore, are

the combination of their health education knowledge and their illness

belief. If the children are interviewed at home, where illness

explanations will reflect more of the health and illness beliefs

embedded within that culture than when they are interviewed at the

schools. Their responses will present concepts of illness as cultural,

social, and emotional concepts more when they are with their families,

in their natural habitat. The differences between the two groups are

expected to be greater demonstrated employing the home interview method.
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Cognitive Task Performances and Age

The findings suggest a significant relationship between the

cognitive task performances and the child's age. The age of the child

can be employed in predicting his or her cognitive scores. It is

consistent with studies indicating that cognitive ability increases with

age (Piaget, 1936, 1952).

Applying a linear statistical model (regression analysis), the

cognitive scores of Thai school-age children can be predicted using the

children's age as in the following regression model:

If : Y = A dependent variable (cognitive score using

the raw CCS score)

X = A predictor (the child's age in months)

Then: Y = -1. 38 + 0.2X

Or: Cognitive scores = 0.2 age in months - 1.38

The older children are, the higher cognitive scores they earn.

This positive correlation between age and cognitive scores suggests the

developmental trend of the child's cognition. The findings of this

study are consistent with the studies in this area as Boonsong (1968)

and Brewster (1982), despite the use of Piagetian clinical method

instead of CCS pictorial materials.

The findings also demonstrate that the children entering in and

moving out of the concrete-operational stage in this study did not

accomplish the same level of cognitive abilities in different cognitive

tasks. It supports the notion of horizontal decalage, which occurs

within the cognitive stage (Flavell, 1963). It appears that the mean

scores for each conservation task were different. But, the invarious
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sequences exist. For example, the conservation of number task is easier

to comprehend than the conservation of volume task. Egocentricity,

class inclusion, and classification tasks are the most difficult tasks.

It also indicates that the children were able to conserve prior to be

able to classify subjects into groups.

Cognitive Task Performances and Gender

The findings suggest that cognitive task performances and gender

are not significantly related. It reveals that boys and girls

comprehend cognitive task tests at a similar level. There were

conflicting research findings related to male/female differences in

cognition. Some investigators, such as Elkind (1961) and Lawson (1975),

reported positive findings, while Brainerd (1971) reported negative

findings (as cited in Meehan, 1984). Thus, there is no conlusive

evidence suggesting sex differences in children's cognition in this

study as those suggested by Brainerd. Given rank order of the mean

scores for each task: conservation of number, conservation of length,

conservation of horizontality, conservation of substance, conservation

of distance, probability, conservation of volume, egocentricity, class

inclusion, and classification. The highest mean score belongs to the

conservation of number task and the lowest mean score belongs to the

classification task.

When each task score was examined individually, it was demonstrated

that girls earned higher scores for conservation of number task than

boys did. The later application of conservation of number as assessed

in probability task test, however, shows the opposite result. Boys,
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instead, got higher scores than girls for the probability task test.

These differences according to gender generate further question on the

notions of preparation and attainment stages by Flavell (1963) and

Brainerd (1978). In this instance, the conservation of number is the

means of consolidation to achieving the probability task. It is so

despite the fact that higher scores were achieved by girls on the

preparation stage—the conservation of number, boys achieve a higher

level of cognition at the attainment stage-probability. This

discontinuity regarding gender suggests that sex difference influences

the cognitive development structure and patterns in children. Other

cognitive task scores tested in this study do not demonstrate decisive

mean differences between boys and girls.

Cognitive Task Performances and Rural-Urban Locality

The results of this study clearly suggest that cognitive

performances of Thai children were varied between rural and urban

children. It supports Opper's (1977) and Polgloy's (1981) findings that

there is a significant relationship between cognitive task performances

and rural-urban locality. The urban children scored higher than the

rural children did, even when the age difference was controlled. From

this study, there was only one cognitive task that rural group had a

slightly higher score than the urban group did. That particular task

was the conservation of distance. Overall results, however, demonstrate

a considerable similarity on the patterns of acquisition between the

rural and the urban groups. The differences exist in terms of the speed
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of the cognitive development. The data suggest that the urban children

develop faster than do the rural children.

Factors responsible for the above findings are: the physical

environment, the learning environment, and the nutritional status.

These three factors will be compared to the four factors contributing to

cognitive development as suggested by Piaget (1974).

Piaget (1974) generally defined four factors contributing to

development in his attempt to clarify the possible contribution of

cross-cultural research to his theory (Kessen, 1983). These four

factors are: biological factor, equilibration factor, social factor or

interpersonal coordination, and factor of educational and cultural

transmission. Biological factor was drawn heavily on biological

evolution. Equilibration factor suggests that the child comes to know

about the logic of its world independently from teaching and

environmental effects. The process of equilibrium is best considered to

be both universal and sensitive to specific environment in the cultures

(Kessen, 1983). Social factor generalized from the various

socialization process in different cultures affect developmental

factors, such as in the working together situation. Interpersonal

experience assists the child to develop a system of relationship which

varied in different cultures. The last factor is educational and

cultural transmission that the child learns specific skills and beliefs

through both formal and informal education.

Physical Environment

The physical environment factor seems to resemble factor two, the

equilibration factor. It is evident that the cognitive function of
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children from different environments do universally operate in terms of

equilibration process. Thai children from both localities could achieve

various cognitive task tests similarly to the American children in De

Avila's (1980) study. Implicitly, they used "assimilation" and

"accommodation" process to result structural changes of their cognition.

These changes help them to comprehend various cognitive tasks.

The physical environment factor means the environment in which the

developing child interacts with his daily life. The physical

environment varies according to rural-urban locality. For instance, the

urban children see and know more technical instruments, such as the

automobile, television, and radio. On the other hand, the rural

children see more animals, plants, boats, and farming tools. However,

the rural environment contains as diverse and as varied objects as the

urban environment on which the developing cognitive ability can operate

(Opper, 1977). The rate of cognitive development differences were

noted. This might be the result of a more technological environment in

the urban locality that assists the urban children in developing their

cognitive abilities faster than the rural children do.

Learning Environment

The learning environment concerns the effects of educational

transmission on the children's development. It resembles factor four by

Piaget (1974). The urban children were found to be able to classify

roosters and cows as "animals" more than the rural children did, in

spite of the fact that roosters and cows are more common to the rural

group. It is evident that even though the urban children have less

experience with real animals, animal pictures have been utilized to
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teach concepts classification in the schools in Bangkok. As a result,

the urban children from urban locality could do well in classification

task test. In this study, the urban children earned a much higher score

on this particular task than the other group.

Home environment and child-rearing practice may also be responsible

for higher test results in the urban group as they live in a better

learning environment, a more competitive, a more achievement-oriented

society, and a better standard of living. Additionally, their parents

are higher educated and tend to motivate educational achievement more

than the other group. Thus, the urban group has an advantage of being

constantly stimulated to perform well intellectually. These various

interpersonal experiences as well as various educational environments

result in a significant difference on cognitive task performances

between rural and the urban groups.

Nutritional Status

This nutritional status seems to resemble the factor one by Piaget

(1974). That is, biological set up determines developmental outcomes.

Malnutrition has been known for its effects on the rate of physical and

mental development of children. If malnutrition condition occurs

between birth to 6 years of age, it will affect the myelinization of

brain cells, which will cause the brain to be underdeveloped (Kasemson,

1977).

The rural Thai population has a considerably low income and

standard of living. In some rural areas, the percentage of malnourished

preschoolers in 1980 was as high as 68.3% (Office of the National

Economic and Social Development Board, 1980). On the average, 47.9% of
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preschoolers in Kanchanaburi province suffered some degree of Protein

Calorie Malnutrition (PCM). The malnutrition rate in Bangkok was less

than 16.5% in 1980. This protein calories deficiency condition in

preschool years therefore results in developmental retardation in later

years of the developing children. Rural school-age children are more

likely to be less physically and mentally developed than the urban

children of the same age.

Other Significant Findings: Health Concepts, Self-Caused Illness,

Moral Values of Illness, and the Degree of Accuracy of Illness

As far as other variables than causality reasoning of the

children's concepts of illness are concerned, the health concepts is the

most obvious in this area to be examined. Moreover, self-caused illness

factors or the degree that the children believed that their own

behaviors resulted in illness was studied in relation to their age and

their cognitive abilities. The self-caused illness construct is similar

to the "internal locus of control" by Rotter (1954), in which any

outcome is contingent upon one's own action and unrelated to external

forces such as luck and fate. There also is an issue on the validity of

the Concepts of Illness Protocol's scoring categories, particularly the

"contamination" category by Bibace and Walsh. The child's ability to

explain the best and the worst illness to have, or moral values attached

to illness, was identified by the instrument owners as an indicator for

categorizing contamination illness explanation. Statistical tests were

performed to verify the above statement. Finally, the degree of
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accuracy of illness answers was assessed, and its relationship with

other pertinent variables identified.

Health Concepts

Concepts of health were found to be unrelated to concepts of

illness, regarding the similar characteristics of the responses and

statistical analyses results. Thus, the parallel view of health and

illness as suggested by Prugh and Eckhart (1980) is not supported by the

data. Health concepts of most of the Thai school-age children expressed

a positive tone of well-being similarly to those in Western culture in

Raskis's study (1965). Additionally, cognitive task performances were

found to be significantly related to the child's health concepts, after

age differences were controlled. Those children who had the highest

cognitive scores explained health concepts using both positive and

negative tones of well-being.

Self-Caused Illness

As far as illness self-causality is concerned, the findings of this

study contradict the findings of Peters (1975). Peters's study revealed

that there was a tendency for an assignment of illness self-causality to

decrease with chronological age. This study's result suggests that

self-caused illness of the child increases with age, which is consistent

with the study's results of Battle and Rotter (1963) examining locus of

control and age of the child relationship. Critically speaking, there

are two uncompromising conceptual frameworks governing the two

contradicting focused studies. One is Piagetian egocentricity
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developmental pattern focus, and the other is the internal locus of

control focus.

Upon egocentricity development focus, applicable for Peters's

study, as the child's older he will decentralize his causality reasoning

explanation to external factors outside himself. In other words, his

causality reasoning becomes less egocentric as he gets older.

Contrarily, the locus of control assumption comes from social learning

theory. The basic idea of this theory is that the individual uses his

specific learning experiences to subjectively respond to the

environment. Behavior is then influenced by the degree of expectation

that will lead to goal achievement (LaMontagne, 1982). Hence, the older

the child is, the more learning experiences he has, he will refer to

himself as change agent or cause of illness more. In this study, the

findings, therefore, support the internal locus of control conceptual

framework, and discredit the Piagetian egocentricity developmental

framework.

The findings also suggest a significant relationship between

concepts of illness and self-caused illness, after controlling for age.

It means the pre-logical group referred illness as self-caused less than

those in the other group. The result is consistent within the age

developmental framework.

Moral Values of Illness

The findings of the study do not support Bibace and Walsh's (1980)

suggestion of using moral values of illness to indicate whether or not

the children are in the "contamination" category. Moral values of

illness was found not to be regarded as a categorizing indicator.
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The Degree of Accuracy of Illness Explanation

Other than the causality reasoning of illness responses, the

degree of accuracy of the responses were assessed as well. The degree

of accuracy of illness explanation was found to be increased with age,

as expected. Thus, the older the children are, the more accurate their

illness explanation will be.

Limitations of the Study

Several limitations of the study are noted. These include a narrow

age distribution, the instrument or coding problems, and the sampling

technique problem.

The narrow age range from 6 to 12 years of age does not present all

three cognitive stages--pre-operational, concrete-operational, and

formal-operational. Most of the children in this study are in

concrete-operational explanation group, according to Bibace and Walsh

(1980). This caused a skewness of the illness explanation distribution

which resulted in restriction for statistical analysis. Only two out of

four possible illness explanations suggested by Bibace and Walsh could

be statistically analyzed. Thus, the developmental trend study could

not be adequately examined by comparing only two groups of illness

explanations.

The second limitation is due to the convenient sample selection of

the schools in both rural and urban localities. Thus, the results of

the study are limited in their generalization to the Thai rural as well

as the urban population in the future.
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Lastly, as previously discussed, the problems in coding process

using Bibace and Walsh's categories to confine the responses into

particular categories caused a loss of the qualitative characteristics

of the responses that might be useful in analyzing children's

conceptions of illness development.

Implications for Practice

The information obtained from this study advances the knowledge for

those who work with Thai children about illness causality

rationalization of the young Thai population. It also advances

knowledge in cross-cultural study on cognitive development.

The knowledge about the children's understanding about illness

will assist nurses, other health care professionals, and school health

educators to understand their thoughts about illness. In turn, it will

help them to provide better care and a better health education to

children in the future.

According to the study's results, there is an age-related trend of

how children understand and explain illnesses. As the child's

chronological age increases, his illness explanation becomes more

complex, more accurate, and as more self-related as cause. Therefore,

in caring for young children aged 6 to 7 or less, the information

provided should be simple facts about illness without the use of complex

physiological terminology. The illness explanations of Thai children

were found to be described externally to their bodies in terms of

"contagion" and "contamination" more in term of "internalization" and

"physiological." Their knowledge about bodily function was limited.
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Therefore, in order to inform them about illness, the complex illness

mechanism within the human body should not be discussed.

As far as self-causality illness explanation is concerned, the

health providers should realize that older children perceive themselves

as having more control and more responsibility for illness prevention

and illness causes than younger children do. 01der children, therefore,

can be encouraged to discuss their ability to prevent illness and their

self-care functions under the health provider's supervision. It is

important as well to assess guilt feelings associated with self-caused

illness of children. To encourage self-care functions does not mean to

aggravate the child's feeling of guilt about having caused the illness

himself.

In designing educational strategies and materials, health

educators, parents, pediatric nurses, and other pediatric health

professionals should consider appropriate strategies and materials

consistent with the child's developmental status. The findings from

this study reveal that environmental variations or rural-urban

differences did not profoundly affect the child's understanding of

illness. It suggests that planning for educating rural and urban Thai

children about illness can be the same.

Although the two groups are similar in their basic understanding

about illness, the strategies for teaching should be different. The

urban group is more active, and more comfortable in communicating with

others. They should be encouraged to actively participate in the

teaching and learning process. The rural group, on the other hand, is

more comfortable to passively receive and assimilate information. Both

groups should involve in question and answer informative process. The
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levels of participation expected from each group, however, are not

necessarily the same. Moreover, there was no difference in

self-causality of illness perception between the two groups. Thus,

self-care motivation for older children is applicable for both rural and

urban Thai children.

Recommendations for Future Study

Recommendations for future study evolve from the theoretical

framework, the study's limitations, and implications of the findings.

The first recommendation focuses on the application of both CIP and

cognitive task tests in nonwestern cultures. It is clear that even

though the questionnaires and the tests were carfully modified and

monitored, there was still cultural bias in the direction for seeking

answers, the unfamiliarity of the test materials, and most importantly

the culturally embedded interpretation in part of the investigator and

the other independent scorer. These problems are not easy to be

resolved. In a sense, there is not perfect comparability for the

studies across cultures using the same instrument. Those who research

in various cultures can expect such problems, and they have to deal with

them objectively. In this study, the investigator recognized her Thai

culture embedded interpretation in scoring and categorizing the

children's responses. The interpretation of the responses may be more

diversely presented if other scorers from other cultures were working on

the same set of responses.

Furthermore, the results from this study suggest that levels of

concepts of illness differ according to the age of the child. It raises
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a proposed premise that children at different age groups will respond

differently to different health educational strategies and materials.

Future experimental design research using a wider age range and random

selection technique is recommended following the above proposed premise.

Additionally, "locus of control" emphasized health teaching should be

studied experimentally by comparing its effects on young children to

older children.

The final recommendation is focused on illness belief differences

in the Thai culture. From this study, there is not sufficient evidence

to support the statement that rural-urban locality differences influence

illness explanation of Thai children. It is also questionable that Thai

adults and Thai children do adopt the same illness belief systems, or

whether or not there are discrepancies between the two groups. Future

study comparing adults' and children's illness explanation regarding

rural-urban locality is recommended. Home interview is also suggested

for the research methodology in the future.

Summary

The results of the specific tested hypotheses and additional

findings were presented in relation to the theoretical framework of the

study. The implication for practice focused on health education and

nursing intervention for children at schools and in the hospital were

also discussed. Recommendations for future research included

measurement issue, cross-cultural diversity, suggested experimental

design study, and a comparison study of the adult and child illness

belief system.
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APPENDIX A

Letter to Parents

Dear Mr. and Mrs.

I am a nurse who is studying at the School of Nursing, University

Of California, San Francisco. I am conducting a study to learn how

children understand illness. The information your child gives will help

nurses to better understand children and to provide better care for

children in the future.

Your child's participation in this study is completely voluntary

and will be limited to only his/her participation in an interview at

his/her school. Three parts interview will be conducted on how does

your child explain illness, what is his/her level of development, and

some general information.

There are no risks involved other than possible stress of being

interviewed by a stranger. The interview will be stopped at any time

your child indicates the he/she does not want to continue. The

responses to this interview have no effect on his/her school grade. No

in dividual student will be identified. It is anticipated that the

interview will take about 30–45 minutes.
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If you do not want your child to participate in this study, please

notify his/her school teacher by phone or letter before Date -

Please contact me if you have any question. I will appreciate very much

your cooperation.

Yours sincerely,

Ms. Rutja Kanchanamonton

Date

Address
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APPENDIX B

Developmental Conceptions of Illness - Protocol

NAME

GRADE

SCHOOL

DATE OF BIRTH

ETHNIC GROUP

1. What does it mean to be healthy? (Alt: What is health?)

2. Do you remember anyon who was sick?

What was wrong?

How did he/she get sick?

How did he/she get better?

3. Were you ever sick?

Why did you get sick?

How did you get sick?

How did you get better?

4. What is the worst sickness to have? Why?

What is the best sickness to have? Why?
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10.

11.

What happens to people when they are sick?

What happens to people when they are very sick?

What is a cold 2

How do people get colds?

Where do colds come from?

What makes colds go away?

What are the measels?

How do people get the measels?

Where do measels come from?

What makes the measels get better?

What is a heart attack?

Why do people get heart attacks?

What is a headache?

Why do people get headaches?

What is cancer?

How do people get cancer?

Have you ever had a pain? Where?

What is pain?

What did it feel like?

Why does it come?

Where does it come from?
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12. What are germs?

What do they look like? Can you draw germs?

Where do they come from?
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APPENDIX C

Developmental Conceptions of Illness - Protocol

Bibace & Walsh (1980)

(with modifications)

What does it mean to be healthy? (Or, What is health?)

Could you tell me three things that cause illness?

Do you remember anyone who was sick? What was wrong?

How did he/she get sick? How did he/she get better?

Were you ever sick? Why did you get sick?

How did you get sick? How did you get better?

What is the worst sickness to have Why?

What is the best sickness to have? Why?

What is a cold? How dod people get colds?

Where do colds come from? What makes colds go away?

What is diarrhea? How do people get diarrhea?

What makes people get better from diarrhea?
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10.

11.

What is a headache?

Why do people get headaches?

What is cancer? How dod people get cancer?

Have you ever had a pain? Where?

What is pain? What did it feel like?

Why does it come? Where does it come from?

What are germs?

What do they look like? Can you draw germs?

Where do they come from?
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APPENDIX D wº

EGOCENTRICITY/PERSPECTIVE: 1, 13,20,25

These items involve e gºl
selecting a picture 4 º'
which shows what a Rº■ º-º:
group of objects *
looks || ke from a
perspective other . . . -

than the ch! I dº's ; :
Cºune C tº

A

D0 make sure story Iste understoode

º ***
-

* DO indicate the
so. 2 position from where girl

-
is taking picture.

, ". --~
- 2 zº

6 C

Script. (Item 1)

Say.

See the camera and the toys? Well, the
boy wants the girl to take a picture of
the toys.

What if she takes the picture from over
here?

See where she's taking the picture from?

Well, what do you think the plcture will
look like if she takes the picture from
over here?

Do you think the picture will look like
this one?

Or do you think it will look like this
one?

Or do you think it will look like this
one?

0.K., mark an "X" on the one you think
makes the story true.

Does everyone have an "X"? Good, let's
go to the next story.

Do.

Point to the camera and the toys, and
then to the glrl.

Point to where the girl is in the second
Sconee

Again point to Indicate where she is
taking the picture from.

Point to where the picture is being taken
from,

Polnt to the first answer (A),

Point to the second answer (B),

Point to the third answer (C),

Be sure the story is understood.

Check to see that each child has marked
an ºxe tº
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NUMBER: 2, 16,25,50

is_

The child must defermine y
the equal lty of two sets <}
when faced with a percep
tual distract lon (l, e, the

DO make sure that chi l
dren understand that the

two sets of objects are
equal l n number.

DO make sure ch! I d underobjects "bunch-up"). ---. * +3
-- $º stands that one set of
º 3. ~ …—s objects have been changed

`- a ** A. º #s- º with respect to position.
--~~~ \ : / Z ~ : º

-
s_dº \ _{2^

follow l ng pages.

Script" (Item 2)
Say

See, 1,2,3,4,5 blocks here, and 1,2,3,4,5
blocks here. Both sides have the same
amount.

And look, here the boy is putting one
side into a bunch.

what do you think if he puts one
Into a bunch? Are there st! I l as
blocks on each side, or does one of
have more/less blocks than the

Now,
side

many
them
other?

O.K., mark an "X" In the bubble that you
think makes the story true.

If you think this side has more or less
blocks, put an "X" here.

If you think they're the same, put an
*X" heree

Or, if you think that this side has
more/less blocks, then put an "X" here.

Does everyone have an "X" on their book?
O.K., good, let's go to the next page.

Point to each block as you count end thon
to each set separately.

Polnt to the second scene.

Point to the third ‘scone and to each set
of blocks.

Point to the first alternative (A) and moko
an Imaginary "x".

Polnt to the second alternative (B) and mako
an imaginary "x".

Point to the third alternative (C) and rake
an imaginary "x".

Check that the children understand the
problem and then go to the next page.

*The concept underlying each set of items is the same for all of the Items which comprlse the
Therefore, complete Instructions are provided for only one of the items within each set.

those cases where extra care should be given to a particular item, gul de lines are provided in the
Ifem numbers are provided above the box at the top of the page.

In



– 124 –

PROBABILITY/CHANCE: 3,9, 17,27

i.
--

DO tell ch! I d that ch I I
2:3 tº dren in cartoon have dif

– A ferent sets of objects
(i.e. one color versus
another),

These items involve
determining which
colored object has a
better chance of being
put led out of a
container holding
objects differing in
number and colore

■ º DO make sure ch l l d knows
H. B that the sets are differ

-
ent in number.

2. \ DO tel I child that the
*TH C object is being buried

~ * without looking.

Script. (Item 3)
-

Say.

See these triangles here? Well, these
boys are going to put them in the box.

See, this boy is putting in 1, 2, 3, 4,
5, 6 black triangles. And this boy is
putting in 1, 2, 5 white triangles.

Now, you know what? They're wondering
what will happen if they shako the box
and then reach in and pull one triangle
out without looking.

See, the boy has his eyes closed and he's
reaching in to pull one triangle out.

Well, whose triangle do you think has the
best chance of being pulled out? Or do
you think they both have the same
chance?

O. K. If you think they have the same
chance, put an "X" here.

If you think there's a better chance to
got one of this boy's black triangles,
put an "X" here.

Or if you think there is a better chance
to get one of this boy's white triangles,
put an "X" here.

Do.

Point to the triang■ os in the first
sconoe

Polnt to the boys putting the triangles
In tho box (second sceno) and to tho
trianglos as you count.

Polnt to the third Scono to indicato what
the children are doing.

Point to the boy drawing tho triangle.

Point to each boy in the third sceno.

Point to the first rosponse (A) and mako
an imaginary "X".

Point to the second response (B) and mako
an imaginary "X".

Polnt to the third responso (C) and rºokc
an imaginary "X".

IMPORTANT NOTE

After the tests have boen completod, each test should bo checked to mako sure that all of the
items have been answered. Any missing items should be completed, bearing In mind that if the child
ls total Iy unable to produce an answer, s/he may "guess". Scoros which have been Inflated by "good
guessing" are corrected for by using probability values rather than raw scores.
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DISTANCE: 4, 15, 19,51

An object is placed
in the path of one of
two originally equal
distances. The ques
t! on 15 whether the
two distances are
st l l l equals

-----~
-* 2° 3 A

-
DON'T imply walking

w --- distanco or distance

tº r. – frove! led,"º A. Jº,** 2° tº £ to refer to linear
4.

-

(straight) distance
- - or "as tho crow f l l es. *

_--~
/S, ■ º§ 2.9 - C

& 3_

Script ( Ifem 4)

Say

You know what these kids did? Well, they
put both of the barns Just as far away
from the trees

It's Just as far from here to here as it
ls from here to here. See?

Now, they're wondering what will happen
If they put a little house between this
barn and the tree,

See, they put the house there, but they
don't know If the barns are st! I I just as
far from the tree,

What do you think? Is one of the barns
farther or closer from the tree now? Or
are they Just as far?

If you think that this barn is farther or
closer, mark an "X" here.

If you think that this barn is farther or
closer, then mark an "X" here.

Or, if you think both barns are Just as
far from the tree, then mark an "xn
here.

-7-

Do.

Polnt fo the ch! I dren and the two barns
In the first scene,

Polnt to the distances on each side to
Indicate which measurements are the
Samoe

Point to the boy putting the house in
position,

Point to the house and the distances in
the fin ird scene.

Point to tho houses as the question is
askode

Point to the first responso (A) and reke
and imaginary "X."

Polnt to the second response (B) and rºcke
an imaginary "X."

Point to the answer that says thoy're
Just as far (C) and make an imaginary
tºx”.

Be sure the ch! I dron understand the
story and have marked an "X".
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SUBSTANCE: 5, 10, 18,26

A comparlson is made
between a standard
substance and a
thransformation with
regard to equality
of quantity.

DO establish equality of
substance with standard

e of comparison.* &
s **{{ * Do indicote that only tho
T2 …, shape of substance is

---
transformed from a lump

4– to a pancakes
C2 <>

Script ( Ifem 5)

Say.

See these two lumps of clay? Well, the
two kids made them so they both have tho
same amount of clay.

Can you see that both lumps have the same
amount of clay? O.K.

Look here, what do you suppose the girl's
doing with that one lump?

See, all she did was ro■■ ) it into a flat
-

Pancake)shape.
-`-

* -—

But now she doesn't know If one of them
has more or less than the othere

What do you think? Do you think that one
of them has more or less than the other?
Or do you think they have the same as
they did before?

I f you think they both have the same,
then ■ park an "X" heree

if you think that the lump has moreOr,
less, then mark an "X" here.or

I f you think the pancake shape has more
Cr- less, then mark an "X" here.

o. K. Did everyone make an "X"? Good I

Do

Point to the two pieces of clay in the
first scene,

Point to the two lumps, emphasizing that
they both have the same amount of clay.

Point to the girl roll ling the clay in
the second scenes

Point to the pancake shapo in tho third
SCO■ hoe

Point to each piece of clay in the third
SCo■ moe

Point to both pieces of clay to indi
cate where the comparison is bol ng mado.

Point to the answer which shows they are
both the same (A) and make an imaginary
nxn.

Point to the answer which shows the
lump (B) and make an imaginary "X".

Point to the answer show ling the pancake
shape (C) and make an Imaginary "X".

Be sure the children understand tho
story and have an "X" marked.

ºrrºr-rºº
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6, 11,24,28

A Judgment is made
between the water
displaced by a lump
of clay and the lump
transformed into
smaller pieces.

(−
- -

D0 make sure the ch! I d
knows that the lump of
clay makes the water
rises

DO fe! I ch! I d that It

is the same lump being
divided, and being
replaced into the
container,

Script (item 6)

Say

O.K., here the boy and the girl have a
lump of clay and a glass of water.
See?

You know what the boy and girl are
thinking? They're wondering what w! ! I
happen if they put the lump of clay in
the glass of water.

And see here, look what happened. |t
made the water level go higher.

Well, now the kids are wondering what
will happen if they take the lump out
and make the clay into small pieces
and put it back into the water,

See, here he's made the lump of clay
into small pieces and he's putting
them back into the water,

Now, what do you think will happen
when he puts a | I the small pleces in
the water?

Do you think the water level will stay
the same, like in this picture?

Or, do you think the small pieces will
make the water level go up higher than?
the lump of clay, like in this picture

Or do you think the water will go up
Just as high as when the lump of clay
was in the water?

Do.

Point to the lump of clay and glass of
water in the first scene.

Polnt to the glass in the second scene.

Polnt to the boy and the small plecos of
clay in the third scene.

Point to the answer at the top (A).

Polnt to the second answer (B),

Point to the third answer (C) at the
bottom right.



These items involve

Judgment as to whether
two objects remain equal
in length given a
change in position.

LENGTH:
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7, 12,21,32

DO fel I the ch! I d that
objects were originally
equal.

D0 make sure ch! I d un
derstands that trans
formation involved a
change in position.

Script. (Item 7)
Sey

Let's look at this one, Seo the 11tt lo
boy?

He's got a bat.

See the little girl? Well, her bat is
Just as long as his.

See, they're both Just the same.

is this one longer or shorter? No.

That's right. They're both the same.
They're both equal.

What if the little girl puts her bat down
| Ike this?

See how the little girl put the bat
down?

What do you think? Would one of these
bats be longer or shorter than the other
one now?

Mark an "X" on the one that makes the
story true.

If you think this one is longer or
shorter, put an "X" here.

If you think this one is longer or
shorter now, put an "X" here.

If you think they're both still the same,
or equal, put an "X" here,

Put an "x" on the one that you think
makes the story true.

Do.

Polnt to the little boy.

Point to the little girl's bat and com—
pare it to the little boy's.

Continuo comparison.

Point to the second frame,

Polnt fo tho last frame,

Polnt to each alternative as it is read,

Make Imaginary "x" with finger on first
alternative (A),

Make imaginary "X" on second alterna
five (B).

Make imaginary "X" on third alternativo
(C).

Repeat Instructions unt l l a■ I chi i dren
have made thoir choice,

-10
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HORIZONTALITY: 8, 14,22,29

* Do tell the child that
the contal ners are
connected,

The ch! I d is asked to
determine that the
water levels in two

--~

connected contal ners
-

/* N

w l l l be the same | t; ) 3 Do make sure the chlidhelght or level. See
-

see that both sides of
the container are

--~ equal in slze.

E.J.)
-

C.
s—

Script (Item 8)

Say. Do.

See the little boy and girl here. He has Point to the boy and girl and to the
a pitcher of water and she has a funny pitcher and U-fube.
U-shaped tube.

You know what they're thinking? They're
thinking, "Wow, I wonder what will happen
if we pour the water into this U-shaped
tube?"

So the boy says, "Let's find out." And Point to the boy pouring the water in the
see, here he's pouring the water into the second scene.
tube,

Well, now he's already poured the water, Point to the girl hiding the tube in the
but he can't see what it looks like, third scene,
because the girl is hiding one end of the
tube,

What do you think happened?

Which one of these pictures shows what Point to the answer at the top (A).
happened to the water in the tube?

Do you think this one shows what the Point to the answer in the middle (B),
water looks like?

Or do you think It looks like this one? Polnt to the answer at the bottom (C).

Mark an "x" in the one that you think Make sure the ch! I dren understand the
shows what the water looks Ike in the story and have all marked an "X."
tubes

-11
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APPENDIX E

Class Inclusion

1. Are there more blue figures or more squares?

2. Are there more white figures or more triangles?

3. Are there more traingles or more blue figures?
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APPENDIX F

Hierarchial Classification

º
*

1. From the above picture, afe there more cows or more animals?

ºr
º

2. From the above picture, are there more animals or more roosters?

3. From the above picture, are there more animals or more cows?
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APPENDIX G

Specific Demographics Questionnaire

Subject #

Grade
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Sex

Age Birth Date

Father's Education
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Father's Occupation

Mother's Occupation

Number of Siblings
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