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This study investigated the development of curiosity 

in young children. A previous study by Kreitler, Zigler, 

and Kreitler had identified five specific types of curiosity, 

manipulatory curiosity, perceptual curiosity, conceptual 

curiosity, curiosity about the complex, and adjustive-

reactive curiosity. The basic problem was to describe the 

development of these five types of curiosity in three-, 

four-, and five-year-old children. A secondary problem was 

to determine if children follow a predictable pattern in 

their development of the five types of curiosity. 

Five tasks, measuring nineteen variables of curiosity, 

were administered individually to thirty three—year—olds, 

thirty four-year-olds, and thirty five-year-olds by a 

trained rater. Mean scores for each variable and each type 

of curiosity were calculated for each group. 

It was found that for all three age groups, perceptual 

curiosity was the type of curiosity most often expressed. 

Conceptual curiosity was the second type of curiosity most 

often expressed, and manipulatory curiosity was the third 

type of curiosity most often expressed. 



A discriminant function analysis based on the types of 

curiosity yielded a non-significant prediction equation. 

However, a discriminant function analysis based on the nine-

teen variables of curiosity yielded a prediction equation 

containing a combination of seven variables which did signifi-

cantly discriminate between age groups. Significant differ-

ences were also found between four— and five—year—old children 

on their mean scores for manipulatory curiosity and conceptual 

curiosity. 

It was concluded that curiosity can be regarded as a 

group of related tendencies rather than a unitary trait; 

some types of curiosity have not been determined; and, 

current methods of measuring curiosity are inadequate. 

Although no predictable pattern for the development of the 

five types of curiosity among three-, four-, and five-year-

old children could be cited, it was recommended that further 

research be conducted to determine all types of curiosity 

and to determine if various types appear at developmental 

stages. 
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CHAPTER I 

INTRODUCTION 

Curiosity is believed to be an important factor in 

learning and is listed by Burton White as one of the four 

foundations of educational capacity (39) . White describes 

curiosity as "the motivational force underlying all learn-

ing and development and achievement" (39, p. 118). In 

recent years, there has been an increasing interest in 

curiosity due to the research of Piaget and others who have 

brought to light the necessity of the child learning through 

self-initiated activity (17, 32, 38). "It is part of con-

ventional wisdom to consider the curious mind superior to 

the phlegmatic one. Curiosity evokes images of thought, 

exploration, probing, and interest. Its place in a 

pantheon of valued attributes is rarely questioned" (15, 

p. 242). 

Various researchers (17, 38) have noticed the curiosity 

behavior of infants and they have proposed that newborn 

children have the power to frame pre-verbal hypotheses and 

questions (17). Infants test these hypotheses through 

acting on their environment and "perform in learning situa-

tions for no other reward than they obtain from solving the 

problem posed by the situation" (17, p. 8). If the 



pleasures of solving problems are sufficient to motivate 

infants to action, are they also sufficient to motivate 

children throughout childhood? Perhaps some educational 

methods can stifle motivation. Einstein once wrote, "It is 

nothing short of a miracle that the modern methods of 

instruction have not entirely strangled the holy curiosity 

of enquiry" (13, p. 75). 

Curiosity should certainly be considered an essential 

element in the process of learning. Hodgkin recognized the 

importance of curiosity in learning when he stated, 

. . . education is to do with questions, not just 
asking them but, rather, creating questionable 
situations or appropriate constructions of linguistic 
or sensory . . . material in which questions can be 
discerned by a learner. A question in essence is 
rather like a loose hook in a wire setting. It is a 
break in the pattern of one structured system where 
another system . . . can link up (17, p. 9). 

A search of the literature reveals an apparent lack of 

investigation into the development of curiosity. Most studies 

about curiosity have been conducted with elementary school-

age children and have dealt with the impact of various situa-

tional conditions on curiosity. A study of the development 

of curiosity in preschool children seems warranted. 

Statement of Problem 

The problem of this study was to describe the develop-

ment of five types of curiosity in three-, four-, and five-

year-old children. 



Purposes of the Study 

The purposes of this study were as follows: 

1. To examine the development of five types of 

curiosity in three-, four-, and five-year-old children: 

2. To determine if children follow a predictable 

pattern or sequence in their development of these five 

specific types of curiosity. 

Research Questions 

In accordance with the purposes of this study, the 

following questions were examined. 

1. When analyzed as a group, how do three-year-old 

children develop in the areas of (a) manipulative curiosity, 

(b) perceptual curiosity, (c) conceptual curiosity, (d) 

curiosity about the complex, and (e) adjustive-reactive 

curiosity? 

2. When analyzed as a group, how do four-year-old 

children develop in the areas of (a) manipulative curiosity, 

(b) perceptual curiosity, (c) conceptual curiosity, (d) 

curiosity about the complex, and (e) adjustive-reactive 

curiosity? 

3. When analyzed as a group, how do five-year-old 

children develop in the areas of (a) manipulative curiosity, 

(b) perceptual curiosity, (c) conceptual curiosity, (d) 

curiosity about the complex, and (e) adjustive-reactive 

curiosity? 



4. Do young children follow a predictable pattern in 

their development of the five specific types of curiosity? 

Background and Significance 
of the Study 

Background of the Study 

The study of curiosity has taken many forms as revealed 

by the various measures researchers have used to assess it. 

Curiosity seems to have been only operationally defined with 

each investigator selecting a different behavior as an 

indicator of curiosity. Measuring the visual exploration of 

the child has been the most common method of assessing 

curiosity in the perceptual domain and usually has involved 

a method of observing whether or not a child spent more time 

observing a simple or complex stimulus (4, 10, 19, 35). 

Other researchers have based their measurements of 

curiosity on the child's verbally stated preference for a 

simple or complex stimulus (7, 36). Expanding from the 

perceptual domain, manipulation of objects has been used by 

several investigators as a measure of the active manifesta-

tion of the curiosity of a child (2, 27, 28, 34). Observa-

tions of the type and duration of the child's manipulation 

of objects have been recorded. A verbal quest for informa-

tion by the child has also been used as a measure of 

curiosity (2, 6, 24, 25). 



In 1964, some pioneering research in curiosity was done 

by Maw and Maw (24) who obtained a research grant from the 

United States Office of Education to develop measures of 

curiosity. They developed paper and pencil tests for 

measuring the curiosity of fifth-grade children. 

Findings have been contradictory in studies by 

researchers who have attempted to correlate curiosity with 

the variables of sex and intelligence. Results seem to have 

depended upon the specific aspect of curiosity that was being 

measured. When curiosity was measured by the number of 

different manipulations a child performed with an object (19) 

or by the preference of the child for complex stimuli (35), 

boys exhibited more curiosity than girls. However, girls 

exhibited more curiosity when curiosity was measured by the 

child's questions about social rules (12, 34) or by the Chil-

dren's Reactive Curiosity Scale (30). Maw and Maw (24) found 

that curiosity was related to intelligence while Penney and 

McCann (30) found it was unrelated to intelligence. In 

these studies, Maw and Maw measured curiosity by teacher 

ratings while Penney and McCann used the Children's Reactive 

Curiosity Scale. 

Two other broad categories of curiosity studies have 

been used. The first category includes those studies con-

cerned with the attempt to determine variables which elicit 

or reward curiosity responses (8, 21, 29). Another realm 
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of studies is based on the assumption that the curiosity of 

the child is learned in social situations (20, 33). 

Karniol and Ross (21) conducted an experiment to see if 

performance-relevant rewards would have an effect on the 

child's motivation or intrinsic interest. They were working 

from the perspective that extrinsic rewards, which serve to 

make the child feel competent at a task, would generate an 

intrinsic interest in the activity. Their hypothesis was 

derived from the beliefs of other theorists (16, 18) who 

maintain that "organisms are motivated to master their 

environments and often derive intrinsic satisfactions from 

those activities at which they feel effective" (21, p. 482). 

These researchers found that children who received 

performance-relevant rewards did show increased interest in 

the activity. 

Other researchers have conducted studies based on the 

social learning theory of Bandura (1). According to his 

theory, a child will learn curiosity by imitating the curi-

osity behavior of others. Parents often serve as the models 

of such behavior. Saxe and Stollak (33) found a high cor-

relation between the curiosity of the child toward novel 

stimuli and the novel curiosity of the mother. Johns and 

Endsley (20) conducted an experiment in which they found 

that children who observed their mothers' tactual curiosity 

with experimental stimuli performed acts of imitative 



tactual curiosity significantly more than did children in 

the control group. 

Previous classifications of curiosity have been based 

primarily on theoretical arguments. Classifications by 

McReynolds (27) , Penney and McCann (30) , and Banta (2) seem 

to fall into this category. McReynolds (27) classified 

curiosity into novelty-adjustive behaviors, novelty-seeking 

behaviors, and goal-oriented novelty-seeking behaviors. 

Novelty-adjustive behaviors are those behaviors used in 

transforming novelty to familiarity. Novelty-seeking 

behaviors are those in which a preference for exploring 

novelty rather than the familiar is exhibited. In goal-

oriented novelty-seeking behavior, novelty is sought as a 

means toward an end. 

Penney and McCann (30) referred to reactive curiosity 

as "a tendency to approach and explore relatively new 

stimulus situations; a tendency to approach and explore 

incongruous, complex stimuli; [and] a tendency to vary 

stimulation in the presence of frequently experienced 

stimulation" (30, p. 323). Penney and McCann developed the 

Children's Reactive Curiosity Scale for use with children 

in grades four, five, and six. This questionnaire includes 

statements designed to provide an indication of how the 

child reacts to his curiosity. 

Banta designed the Cincinnati Autonomy Test Battery to 

"measure autonomous functioning in problem solving" (2, 
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p. 424) . One section of the test measures curiosity through 

the use of the "Curiosity Box Test." In scoring this test, 

Banta makes a distinction between manipulative exploration, 

tactual exploration, and visual exploration. 

Manipulative exploration refers to the child's attempt 
to move objects or parts of the box—pulling the bolt 
back, working the door hinge back and forth. . . . 
Tactual exploration refers to mild forms of surface 
exploration of the box or parts of it, with little or 
no attempt to move them—fingering the links of the 
chain, rubbing the sandpaper strips on the front of 
the box. Visual exploration is defined in relation to 
a specific set of behaviors. Not all visual exploration 
is scored here. Passive, detached observation is 
excluded. Only obvious behavioral movement is taken as 
an indication of visual exploration (2, p. 439). 

In 1960, D. E. Berlyne presented his theory of curiosity 

in Conflict, Arousal and Curiosity (5). Berlyne reviewed 

empirical studies and then made a distinction between per-

ceptual curiosity and epistemic curiosity. He defined per-

ceptual curiosity as that type of curiosity that is also 

found in lower animals and "leads to increased perception of 

stimuli" (3, p. 180). Perceptual curiosity is exhibited in 

a child through specific exploration. Epistemic curiosity 

is defined as that type of curiosity through which knowledge 

is acquired and it is "a drive reducible by knowledge-

rehearsal" (3, p. 89). Epistemic curiosity is exhibited by 

diversive exploration. "A person who seeks entertainment, 

relief from boredom, or new experiences will be satisfied 

with stimuli from any of a wide range of sources, provided 

only that their collative properties are just right" (5, 



p. 80). According to Berlyne, conceptual conflict occurs 

when incompatible symbolic responses emerge (5, p. 283) and 

this type of conflict keeps epistemic curiosity alive (5, 

p. 290). 

Hutt (19) makes a distinction similar to that of Berlyne 

in which he refers to curiosity as investigation and play. 

Investigation is similar to specific exploration as identi-

fied by Berlyne, while play is similar to diversive explora-

tion. In examining the investigation and the play of nursery 

school children, Hutt found that as the children became 

familiar with a novel "red box and manipulandum," their 

investigation decreased and their play increased. 

Vlietstra's study supported the following finding (37). 

Specific exploration consists of investigatory 
responses which occur in the presence of relatively 
novel or discrepant environmental stimuli. It is 
stimulus oriented, externally motivated, and shows 
a linear decrement with time. Diversive exploration 
(e.g., play), on the other hand, tends to occur after 
information about the properties of an object is 
attained. It is more responsive oriented, more 
internally motivated, and increases over time (37, 
p. 235). 

While most classifications of curiosity have been 

theoretical and the majority of studies have dealt with the 

impact on curiosity of various situational conditions, one 

study has dealt with the essential issue of determining the 

structure of curiosity in order to find types of curiosity. 

The study which did deal with such a basic issue was done 

by Kreitler, Zigler, and Kreitler (22) . These researchers 
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examined the behaviors which they believed reflect 

curiosity and designed tasks to measure each of these 

behaviors. The tasks were administered to eighty-four 

first-grade students and included observation of simple 

and complex stimuli, preference for simple or complex 

stimuli, preference for the known and unknown, extent and 

structure of meaning of ordinary objects, and object manipu-

lation. A number of variables were observed and rated for 

each task. Through factor analysis five types of curiosity 

were identified: manipulative curiosity, perceptual curios-

ity, conceptual curiosity, curiosity about the complex, and 

adjustive-reactive curiosity. Manipulative curiosity is 

exhibited by the handling of objects for the purpose of 

inspection or exploration, while perceptual curiosity 

involves observing and visually scanning objects for the 

purpose of matching or comparing. Curiosity which is 

exhibited by asking questions or other active information-

seeking processes is conceptual curiosity. Curiosity about 

the complex is exhibited by a preference for investigating 

a perplexing stimulus rather than a simple one. Adjustive-

reactive curiosity is exhibited when a child adapts to the 

conventional quality of an object by using it in its 

customary manner, and responds to the most obvious character-

istics of an object for the purpose of obtaining information 

(22, pp. 196-197). These findings indicate that curiosity 

could be assessed in terms of these five types of curiosity. 
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Significance of the Study 

The study conducted by Kreitler, Zigler, and Kreitler 

(22) represents a major advancement in the existing knowledge 

about curiosity. This study is the first one which classifies 

the broad term of curiosity into more definite and measurable 

traits. By referring to the five types of curiosity, investi-

gators will be able to communicate to others the exact trait 

being examined. 

With these five types of curiosity identified, the next 

step in research about curiosity is an attempt to determine 

how these types of curiosity develop in young children. 

Also, an effort should be made to determine if a predictable 

pattern for the development of the types of curiosity can be 

found. 

The findings indicate that the five curiosity factors 
differ in strength or prominence. The dominate types 
were found to be manipulatory and perceptual curiosity. 
Manipulatory and perceptual curiosity are merely two 
types which may predominate in many children either 
as remnants of earlier sensorimotor intelligence or as 
manifestations of concrete operational thought (22, 
p. 198). 

Additional information about curiosity can provide 

insights into cognitive development and motivation. Bruner 

recognized the importance of curiosity in the cognitive 

development of the child and referred to the "push" to learn. 

"The early helplessness of man, for example, seems to be 

accompanied by a propelling curiosity about the environment 

and by much self-reinforcing activity seemingly designed to 
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achieve competence in that environment" (9, p. 4). Maslow's 

theory of motivation characterizes man as having impulses to 

satisfy his curiosity. Maslow describes the psychologically 

healthy person as one who is attracted to the mysterious and 

unexplained (23, p. 94). 

Despite the importance of curiosity in learning, little 

research has been done in this area. This study on curiosity 

contributes to the literature and perhaps provides implica-

tions for teachers and parents. According to Burton White, 

"Nothing is more fundamental to solid educational develop-

ment than pure uncontaminated curiosity" (39, p. 177). 

Dorothy Cohen discussed the importance of allowing the child 

to see just enough conflict in a situation to be motivated 

to seek an answer (11). Teachers need to be alert to the 

value of a high level of curiosity in order that future 

inventors or innovators will not become inhibited (14). In 

addition, the recent trend in public schools to emphasize 

the "basics" may threaten the likelihood that schools will 

meet the needs of the children in promoting their curiosity 

(31) . 

If one assumes that the human potential to acquire new 
insights and to create new ideas derives impetus from 
a behavior known as curiosity, then this research which 
is aimed at clarifying the nature of human curiosity is 
of theoretical and practical value to those concerned 
with science (31, p. 185). 

The majority of prior research on curiosity has dealt 

with isolated behaviors believed to be indicators of 
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curiosity. Investigators have collected little data on the 

development of curiosity in young children. This inconclu-

sive state of the data, combined with the identification of 

the five types of curiosity, suggested the need for this 

study. 

Definition of Terms 

For the purposes of this study, the following defini-

tions were used. 

Curiosity.—Curiosity is intrinsic motivation which 

results from a deep desire or strong need to find something 

out; particularly, a compelling drive to know the peculiar, 

incongruous, and mysterious. This motive directs and 

sustains purposive, problem-solving, behavior which includes 

wondering, observing, questioning, examining, and exploring 

activities (26, p. 6). 

Manipulatory curiosity.—Curiosity which is exhibited 

by the handling of objects for the purpose of inspection or 

exploration (22, p. 196). 

Perceptual curiosity.—Curiosity which is exhibited by 

"observing or by (visually) scanning while matching, compar-

ing, or investigating" (22, p. 196). 

Conceptual curiosity.—Curiosity which is exhibited by 

"active information-seeking through asking questions and 

through extensive checking of commonly accepted concepts" 

(22, p. 196) . 
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Curiosity about the complex.—Curiosity which is 

exhibited by a preference for observing an involved or 

perplexing stimulus rather than a simple one (22, p. 196). 

Adjustive-reactive curiosity.—Curiosity which is 

exhibited when a child adapts to the conventional quality of 

an object by using it in its customary manner and responds 

to the most obvious characteristics of an object for the 

purpose of obtaining information (22, p. 197). 

Three-year-old.—A three-year-old child is a child 

between the ages of 3.0 and 3.25 years. 

Four-year-old.—A four-year-old child is a child between 

the ages of 4.0 and 4.25 years. 

Five-year-old.—A five-year-old child is a child between 

the ages of 5.0 and 5.25 years. 

Limitations of the Study 

The sample of three-, four-, and five-year-old children 

was limited to those who were enrolled in child-care 

centers. The sample of children was also limited to those 

children whose parents allowed them to participate in the 

study. The possibility exists that children who are enrolled 

in child care centers have similar characteristics. It is 

also possible that children whose parents permitted them to 

participate in the study have similar characteristics. 

The study was also limited to the five types of 

curiosity found in the study of Kreitler, Zigler, and 
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Kreitler (22). In discussing their findings, these 

investigators noted "that these types of curiosity should 

not be identified with the whole of curiosity" (22, p. 198). 

Kreitler and his researchers found that the five factors 

accounted for only 52 per cent of the total variance. 

The fact that the five factors account only for 52 
per cent of the total variance indicates that at 
least some of the common measures of curiosity are 
inadequate. Notably, the percentage of explained 
variance does not reflect medium communalities of 
most variables but the average of nine relatively 
high communalities (above .70) and seven very low 
communalities (below .20). Some of the latter might 
nevertheless be related to curiosity, like Variable 
17, whose range was restricted through the upper 
limit of 10 minutes; Variable 18, which may not apply 
at that young age; and Variable 19, which may be a 
global measure different from the specific types. 
In contrast, other variables seem largely unrelated 
to curiosity, like Variable 6, which may reflect 
interest in the arts . . ., and Variable 12, which 
probably measures impulsivity (22, pp. 198-199). 

This conjectural statement by Kreitler, Zigler, and 

Kreitler calls attention to the limitations of the instru-

ment itself. The tasks represent the most common types of 

measures of curiosity used by researchers. While most 

researchers have concentrated on studying the motoric and 

perceptual manifestations of curiosity in young children, 

Kreitler, Zigler, and Kreitler were able to identify factors 

indicative of conceptual curiosity, curiosity about the 

complex, and adjustive-reactive curiosity. Even with this 

improvement, the instrument did not account for the entire 

domain of curiosity. 
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Procedures for Collection and 
Analysis of Data 

The five tasks of curiosity as developed by Kreitler, 

Zigler, and Kreitler (22) were utilized in this study. A 

brief description of each task is included in Appendix A. 

The investigator prepared the materials necessary for the 

administration of the tasks and the recording of the data. 

These materials included a manual of instructions (Appendix 

C) and a checklist for recording the data (Appendix D). 

A sample of thirty children in each of the three age 

groups was obtained from randomly selected child care centers 

in the northeast Texas area. Letters requesting permission 

for their child to participate in the study (Appendix B) were 

sent to the parents of all children who met the age qualifi-

cations and who were enrolled in one of the randomly selected 

child care centers. The process was repeated until a sample 

of thirty in each age group could be obtained. 

A rater was selected and trained to administer the five 

tasks of curiosity. In order to develop familiarity with 

the children, the rater visited the classrooms of the chil-

dren in the sample at least twice prior to administration 

of the tasks. 

The tasks of curiosity were administered to the chil-

dren in the sample beginning in late September, 1983. Tasks 

were administered only during the morning sessions. 
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After the testing was completed, the rater and the 

investigator tabulated the score sheets. A factor analysis 

was performed to determine if the five types of curiosity 

found by Kreitler, Zigler, and Kreitler (22) could also be 

found in this study. Descriptive statistics were used to 

analyze the data on research questions one, two, and three. 

Discriminatory analysis was used to analyze research ques-

tion four. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

Introduction 

At present, most of the literature on curiosity begins 

with an acknowledgment that this trait or construct has yet 

to be defined. Yet, a lack of precise definition has not 

halted investigations into the cause, execution, and con-

sequences of those behaviors believed to represent curiosity, 

Quite the contrary is true. 

Reasons for the persistence in researching curiosity 

appear to be two-fold. First, the tendency of children to 

demonstrate curiosity behaviors is ever apparent. Young 

children respond to their environment by focusing attention 

and examining new, strange, or incongruous elements in 

order to gain information (13, 113). These information-

seeking behaviors are those believed to represent curiosity 

(89). In emphasizing the curiosity behaviors of infancy and 

early childhood, Maslow has stated, "Children do not have to 

be taught to be curious. But they may be taught . . . not 

to be curious . . . " (61, p. 96). 

Second, these behaviors, and thus, curiosity, are 

believed to be key elements in learning. Theorists have 

speculated that curiosity provides the foundations for 

22 



23 

reasoning, problem solving, and social competence (5, 13, 

15, 46, 84, 98, 116). The belief in the role of curiosity 

toward general life fulfillment, i.e., the development of 

a competent, self-sufficient, human being; and, the 

universalism of curiosity behaviors in children, has 

perpetuated research and writing by theorists interested 

in fostering the development of children. 

Broad categories of literature and studies concerning 

curiosity exist. A number of theorists have attempted to 

explain why children are curious. Some theorists assume 

that curiosity is a stable personality disposition, while 

others emphasize the influence of the child's immediate 

environmental stimuli. A second body of literature about 

curiosity is concerned with the correlates of curiosity. 

Relationships between curiosity and other personality traits, 

such as intelligence, sex, creativity, age, anxiety, and 

other traits have been explored. The search to find ways 

of fostering curiosity occupies another realm of investiga-

tion. Studies have been conducted on environmental 

deprivation and the effect of various child rearing practices 

and educational programs. Works by Hebb (42), McCall and 

Lester (66), and Yarrow and others (123) have indicated that 

certain factors of the rearing condition can influence 

exploration more than others. Indeed, the ultimate aim of 

curiosity research is to find what it is about an environ-

ment that is enriching in promoting curiosity (113, p. 502). 
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Different approaches to the measurement of curiosity-

have been taken and are determined by the investigators' 

underlying beliefs about the definition of curiosity. In 

typical laboratory studies, curiosity is measured by record-

ing a subject's response, selective attention, exploration, 

or physiological change when exposed to stimuli that vary 

in novelty or complexity. Outside the laboratory, curiosity 

is often measured by the use of teacher ratings or self-

reports. These indices assume curiosity to be a stable trait 

which has cross-situational generalizability. Two attempts 

to interrelate these two approaches to measuring curiosity 

were made by Langevin (57) and Kreitler, Zigler, and 

Kreitler (56). Their conclusions were similar and as stated 

by Henderson and Moore (43) indicated that, "Curiosity is 

not a unitary or homogeneous construct, measures of 

preference for complexity do not contribute significantly 

to the construct, and the traditional measures of curiosity 

do not account for much of the variance in responses" (43, 

p. 14) . 

Curiosity may never be adequately defined in scientific 

or empirical terms. Some students of the field feel that 

the subjectivity and ambiguity of the construct may be 

unavoidable. "The point is that although we could stand to 

be more empirical in our conceptualizations, it is not clear 

to many researchers that a traditional stimulus-response 



25 

approach will extricate us from our subjective and intui-

tive definitional dilemmas without denuding these concepts 

of what many scholars feel to be their psychological 

essence" (113, p. 496). The current state of affairs is to 

study curiosity by its observable forms in hopes of gaining 

a clearer conceptual picture of the construct. 

Theories of Curiosity 

Theories as to the reasons children are curious do not 

form mutually exclusive categories, but each stresses a 

different main cause or purpose for curiosity behaviors. 

While differing in their theoretical orientation about 

curiosity, each theoretical orientation does assume curiosity 

to be essential for the overall development of young children, 

Trait Theories 

Early postulators simply explained curiosity as a rela-

tively stable personality trait. In 1907, G. Stanley Hall 

and Theodate L. Smith concluded . . it appears that 

curiosity develops by gradual stages and is a fundamental 

factor in the development of attention" (98, p. 84). These 

investigators identified the stages of curiosity to be 

passive staring, surprise, wonder, and interrogation or 

"curiosity proper"; and, they stated that curiosity was 

manifested by observation, experiments, questions, destruc-

tiveness, and desire to travel. In their philosophy, lack 
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of curiosity showed either mental deficiency or bad 

pedagogy (98, p. 139). 

In recent years, trait theorists typically attempt to 

correlate curiosity with another personality characteristic 

such as creativity, self-concept, or persistence (64, 71, 

95). Researchers who have attempted to link curiosity with 

other personality characteristics have normally relied on 

teacher ratings as the primary measure of individual 

differences in curiosity behavior. John Coie (18) conducted 

a study to examine the relationship between teacher ratings 

of a child's curiosity and observational measures of the 

child's exploratory behavior. Coie noted two assumptions 

underlying the use of teacher rating scales for distinguish-

ing high and low curiosity groups. 

The first assumption to be examined is that curiosity 
can be considered as a trait which is expressed across 
a wide variety of situations with some degree of 
behavioral consistency. The second assumption is that 
teachers have an accurate basis for making curiosity 
trait attributions, attributions which are not con-
founded by knowledge of the child's performance in the 
highly structured academic situation. There are two 
aspects to this assumption: that curiosity can be 
meaningfully distinguished from intelligence, and that 
teachers have access to data which enable them to make 
meaningful and distinct evaluations of their children 
on both of these dimensions (18, p. 94). 

In Coie's study, no significant differences in actual 

observable behavior were found between groups identified by 

teacher ratings as high versus low curiosity groups. These 

data failed to provide support for curiosity as a trait 
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which has cross-situational generalizability (18, p. 

110) . 

Studies concerning the relationship of curiosity 

and other variables are reported in a subsequent section 

of this chapter. 

Perceptual Theories 

In line with the behavioristic thinking of the 1960's, 

D. E. Berlyne, Corinne Hutt, and others believe curiosity 

is a response to the perceptual attributes of an object. 

These perceptual theorists stress that children explore 

stimuli in order to relieve a "perceptual" or a "conceptual" 

conflict which develops when initial perceptions produce 

incompatible symbolic responses or thoughts (3, 6, 48). 

Berlyne describes curiosity as "a state of tension 

arising from response conflict due to uncertainty or insuf-

ficient knowledge about a percept or concept" (24, p. 334). 

He maintains curiosity to be "a product of previous 

knowledge supplying alternative hypotheses and competing 

response tendencies" (3, p. 969). Curiosity, then, leads 

the individual to some kind of behavior with the goal of 

obtaining additional information in order to relieve the 

conflict and tension. 

Perceptual theorists believe that what is explored, 

and how vigorously it is explored, depends on factors out-

side the individual. Berlyne (7, 24) has identified three 



28 

groups of properties of external stimuli which can cause 

arousal and thereby lead to curiosity behaviors. The three 

groups can be distinguished by their psychophysical, 

ecological, and collative properties. Characteristics of 

intensity, size, color, and pitch fall into the group of 

psychophysical properties. Ecological properties are those 

associated with events of biological significance, such as 

noxious events or visceral gratification. Berlyne has 

termed the third group of properties "collative" and 

believes in their capacity to outweigh the other two groups 

in influencing curiosity behaviors. 

Collative properties require comparison or collation of 

stimulus elements. This third set of variables has been 

defined to include properties which cause an interaction 

between the observer and the stimulus, the characteristics 

of which are dependent on his previous experience and 

expectations of the stimulus event" (24, p. 311). The 

stimulus elements to be collated may "appear simultaneously 

in different sectors of the stimulus field" or they may 

"have been perceived at different times" (7, p. 30). 

Included among the collative group of properties are 

stimulus characteristics such as novelty, complexity, 

incongruity, ambiguity, surprisingness, and puzzlingness 

(7, 24). 

Berlyne considers collative properties to be of extreme 

importance in using curiosity to advance education in the 
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classroom. "Whereas other properties either affect 

individuals momentarily or are colored by emotional over-

tones so that they are hardly manipulable by the teacher, 

collative variability can easily be brought under the 

teacher's control and used to keep a classroom alert and 

attentive" (24, p. 311). 

Through Berlyne's research and review of other studies, 

he came to believe that exploratory responses or behaviors 

can be divided into two classes which represent two types 

of curiosity. According to this theorist, inadequacy of 

information or insufficient knowledge about a percept is 

known as perceptual curiosity and leads the individual to 

specific exploration. Specific exploration leads to 

increased perception of stimuli (5, 7, 10). Berlyne 

describes this type of curiosity as it exists in the 

behavior of lower animals. 

When an animal is disturbed by a lack of information 
and thus left prey to uncertainty and conflict, it is 
likely to resort to what we may call specific explora-
tion responses. These supply or intensify stimulation 
from particular sources—sources that can supply the 
precise information that the animal misses. The con-
dition of discomfort, due to inadequacy of information, 
that motivates specific exploration is what we call 
"curiosity" (7, p. 26). 

The second type of curiosity, epistemic curiosity, 

occurs when an individual seeks stimulation for the purpose 

of gaining knowledge and performs a different class of 

exploratory behaviors, which Berlyne has labeled diversive 



30 

exploration responses. In terms of animal behavior, Berlyne 

stated, 

. . . an animal seeks out stimulation, regardless of 
source or content, that offers something like an 
optimum amount of novelty, surprisingness, complexity, 
change, or variety. For this kind of behavior, the 
term diversive exploration has been proposed. It is 
not preceded by receipt of partial information about 
the stimulus patterns at which it is aimed and thus 
seems to be motivated by factors quite different from 
curiosity (7, pp. 26-27). 

Human diversive exploration is prompted by epistemic curios-

ity and is a result of conceptual conflict. Epistemic 

curiosity is described as "a drive reducible by knowledge-

rehearsal" (10, p. 189). Whereas perceptual curiosity is 

a result of conflict between percepts of stimulus properties 

and leads to specific exploration to gain information, 

epistemic curiosity is a result of conflicts between con-

cepts in order to acquire knowledge. 

Berlyne believes epistemic behaviors to be motivated 

by "conceptual conflict" which he describes as "conflict 

between mutually discrepant symbolic response-tendencies— 

thoughts, beliefs, attitudes, conceptions" (7, p. 31). 

While many types of conceptual conflict can exist, the 

major ones are considered to be doubt, perplexity, contra-

diction, incongruity, confusion, and irrelevance. All of 

these types involve reasoning and thinking which Berlyne 

describes as highly specialized and intricate ways of 

manipulating and responding to symbols. Berlyne wrote, 
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The word thinking is applied when behavior can be 
assumed to depend on a choice of two or more repre-
sentational or symbolic intraorganismic events. 

We can think of reasoning as a process whereby 
several^pieces of prior learning combine to produce 
a solution to a newly encountered problem. . . . Any 
process that satisfies simultaneously the criteria 
for thinking and for reasoning can be called directed 
thinking . . .directed thinking is essentially a 
process of arriving at beliefs, evaluations, and 
decisions through symbolization of sequences of 
transformation and their outcomes (3, pp. 939-940). 

Berlyne distinguished directed thinking as an epistemic 

behavior because "its function is to supply 'knowledge' or 

information stored in verbal or other symbols" (3, p. 967). 

Directed thinking has a definite goal: "that of choosing a 

successful response which will solve a problem and eliminate 

a specific conflict" (24, p. 314). In addition to directed 

thinking, two other classes of epistemic exploration are 

identified by Berlyne: epistemic observation, "directing 

all one's resources to the exploration of the source of con-

flict for the purpose of gaining information"; and, con-

sultation, which includes many forms of search for information 

such as asking questions, searching through books, catalogues, 

maps, and so on (24, p. 315). 

Hutt also maintains a perceptual theory of curiosity and 

distinguishes between the two kinds of exploration. She refers 

to specific exploration and diversive exploration as investi-

gation and play, respectively. Investigatory responses occur 

in the presence of relatively novel stimuli, while play 
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responses occur more often after information about the 

object or event is attained (47). 

Hutt found investigatory activities to decrease with 

time, and play activities to increase with time. In Hutt's 

experiment, children were shown a novel "red box and 

manipulandum" over several sessions. Their activities 

changed over time from primarily investigatory to primarily 

play (47). 

Vlietstra (109) conducted a study to check Hutt's find-

ing and to determine if the shift from specific to diversive 

exploration also occurs with age. In her experiment, a 

group of preschool children and a group of adults were 

presented with two sets of objects: one, a set of boxes 

with incongrous animal pictures, designed to elicit investi-

gation; and, the other, a set of bristle blocks, geared 

toward play since these could be put together in a variety 

of ways. The time spent on both types of exploration was 

recorded over three ten-minute sessions on separate days. 

Vlietstra*s data supported the hypothesis that the amount 

of time spent in play or diversive exploration increased 

with time on task. She also found diversive activity to 

increase with age. 

According to Berlyne (4, 5, 7) and Hutt (48), stimulus 

characteristics that elicit exploratory behavior are 

novelty, ambiguity, incongruity, surprises, and complexity. 
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Stimulus characteristics leading to play include familiarity, 

clarity, simplicity, and congruity (85, 97, 101). 

Some researchers who have a perceptual theory of 

curiosity have found that older children prefer more novelty 

than younger ones (68, 103, 109). Another finding from some 

research has been that exploration reaches a peak and then 

declines as complexity becomes extreme (7). 

The influence of stimulus characteristics on the gaze 

of infants has been studied and results have been conflict-

ing concerning the degree of complexity preferred. Hershenson 

(44) found that newborns spend more time looking at a two-by-

two checker board than a four-by-four or twelve-by-twelve. 

This would indicate a preference for the least complex 

stimulus pattern. Others, including Berlyne (9), have shown 

that the preferred degree of complexity goes up with the age 

of the infant. Brennan, Ames, and Moore (14) found that 

eight-week-olds preferred to look at an intermediate grain, 

while twenty-week-olds preferred a more complex checker 

board. Novelty, surprisingness or a disparity between a 

stimulus event and expectation, and regularity or 

irregularity of form are other stimulus characteristics 

that have been found to influence an infant's visual 

exploration (7, 68, 94). As indicated by the research, 

whether children prefer simple stimuli, stimuli of inter-

mediate complexity, or stimuli high in complexity is widely 

debated (9, 14, 49, 75). 
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Most perceptual theorists view stimulus complexity as 

a multi-dimensional concept. Dimensions of complexity often 

used by investigators include heterogeneity of elements, 

irregularity of arrangement of the elements in a stimulus 

pattern, amount of material, irregularity of shape, and 

incongruity of the elements (55). There is a persisting 

unclarity about the interrelations between the dimensions 

of complexity. Inconsistency in the findings depends in 

part on the response used to measure children's preference 

for complexity (16, 30, 99). Two major types of response 

are generally measured in experimental studies: duration 

of observation and stated preference for stimuli. 

Berlyne . . . suggested that the two response types 
belong to two types of exploration: viewing time 
correlates positively with stimulus complexity and 
is part of specific exploration, designed to secure 
information about the stimuli, while preferences 
correlate negatively with complexity and are part 
of diversive exploration, designed to increase 
stimulation and combat boredom (55, p. 57). 

Kreitler, Zigler, and Kreitler (55) conducted a study 

to determine the nature of complexity and found low cor-

relations between responses to stimuli subsumed under the 

same dimension. They suggest that the overall gestalt 

characteristic of the stimulus pattern or its degree of 

organization may determine complexity for the subject. 

"Since organization depends not only on the qualities of the 

pattern, but also on the meanings perceived by the subject, 

it may be impossible to define complexity only in terms of 
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stimulus qualities such as the number of elements or their 

similarity to each other" (55, p. 69). Miller demonstrated 

this dilemma in his research in which patterns perceived as 

"complex" became simple through proper organization "chunks" 

(69). The research seems to indicate that if complexity 

becomes too extreme, it causes a reduction in exploratory 

activities and can even provoke fear, terror, or flight (7, 

41, 73). 

Several theorists . . . have predicted that the amount 
of exploratory behavior elicited by stimuli represent-
ing a continuum of stimulus complexity should be a 
nonlinear (presumably quadratic) function of the level 
of stimulus complexity. Hunt . . . has written about 
the "problem of the match," that is, the problem of 
arranging a proper relationship between the environ-
mental circumstances a child encounters and the schemata 
that he has already assimilated. Discrepancies that 
are too large may constitute a source of distress for 
the child and lead to avoidance behavior. A perfect 
match between the child's schemata and environmental 
circumstances leads quickly to boredom. It is only 
when there are small discrepancies that the child 
exhibits curiosity behavior and the possibility of 
producing an accommodative modification in the struc-
ture of schemata for intellectual growth (103, p. 321). 

Nunnally (77) has proposed that the amount of explora-

tory activity is dependent upon the amount of time needed to 

resolve the information conflict perceived by the child by 

the stimulus situation. Nunnally and Lemond (76) expect that 

older children are more curious because they have more infor-

mation conflict to resolve. "Young children, because they 

have developed fewer perceptual-cognitive schemata, may not 

be able to perceive as much information conflict in rela-

tively complex stimuli as do older children" (103, p. 322). 
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Erikson (35) and Piaget (84) have suggested that young 

children manifest more curiosity and a few experimenters 

have found this situation to be true (49, 86). Kaess and 

Weir (53) and Thomas (105) found no significant differences 

in curiosity as a function of age. Switzky, Haywood, and 

Isett (103) found exploratory time to be an increasing 

linear function of the level of stimulus complexity for 

older children, ages four to seven, but a curvilinear func-

tion of stimulus complexity for two-year-olds. 

Mastery Motivational Theories 

Others interested in the study of early childhood view 

curiosity as the underlying force helping people to master 

their environments. According to theorists in the mastery 

motivational camp, children derive pleasure from the feel-

ings of competence and mastery which occur as a result of 

their curiosity-sparked exploration (13, 120). Burton White 

is a proponent of the mastery motivational view of curiosity. 

Through his extensive research into parenting practice to 

foster optimum early childhood development, White lists 

curiosity along with language development, cognitive 

intelligence, and social development, as one of the four 

foundations of educational capacity (119). White discusses 

the prevalence of curiosity during the first three years. 

He states, 
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The second major educational foundation that is under-
going development in this first three year period is 
curiosity. It is the birthright of every child, 
with a few exceptions; the badly damaged children, for 
example, may have less of it. But even if a child 
comes from a miserable home and is beaten regularly, 
it is very difficult to stamp out strong, basic, simple, 
pure curiosity in the first eight or nine months of 
life. It is, unfortunately, not that difficult to 
stamp it out in the next year or two or, if not stamp 
it out, suppress it dramatically or move it over into 
peculiar aberrant patterns. For example, the two-
year-old who looks at a new toy and unlike other two-
year-olds only sizes it up to see how he can use it 
to badger his mother. That is not sheer, unqualified 
curiosity (119, p. 2). 

White places responsibility on the family to nurture the 

development of curiosity and believes the family is and 

should be the first "educational delivery system." He 

advocates programs to assist families in knowledge and 

skills to promote proper development of the four foundations 

of educational capacity; and, to help them handle the stress 

in caring for the normal, curious child in appropriate ways 

(119) . 

Yahraes (121) is another researcher who has investigated 

the development of competence in young children. He identi-

fied three practices which distinguished parents of competent 

children from other parents. The parents of the competent 

children consistently designed the child's world, consulted 

with the child, and set limits. Yahraes clarified design-

ing the child's world as making the living area safe for 

maximum access. Such an environment "will lead naturally to 
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the satisfaction of and further development of the child's 

curiosity" (121, p. 7). 

Learning Theories 

Some researchers have found evidence that children who 

observe a lot of curiosity behaviors and are rewarded for 

exhibiting those behaviors are likely to be more curious 

(5, 12, 124). Therefore, curiosity is considered a learned 

behavior. Learning theorists stress "the importance of 

socialization agents in shaping children's curiosity behavior 

through modeling and providing external incentives such as 

praise and answers to questions" (13, p. 22). 

Question-asking behavior is often used as one indicator 

of a child's curiosity. Zimmerman and Pike (124) demonstrated 

the effectiveness of modeling in increasing the question-

asking behavior of disadvantaged Mexican-American second-

grade children. Their study investigated the influence of 

modeling and reinforcement procedures in teaching question-

asking skills to small groups of children in a fashion which 

would permit the children to utilize these skills in diverse 

settings. It was found that a model-plus-reinforcement 

procedure produced greater acquisition and generalization 

than a reinforcement-only procedure. 

Studies of preschool children and infants have also 

revealed that modeling can be correlated to exploratory 

behavior of infants (31, 93). Endsley and others found that 
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"the frequency with which the mothers oriented their chil-

dren to explore the novel materials, responded positively 

to their exploration, answered their questions, and explored 

the novel materials themselves were all robustly correlated 

with the two child-curiosity measures: exploration and ques-

tions" (31, p. 331). 

Cognitive Theories 

Cognitive theorists view curiosity as a process of 

inquiry whereby a child systematically investigates and 

progressively narrows down the range of possibilities to 

solve his problems. This perspective concentrates on the 

use of reason to solve problems. 

In Piagetian theory, curiosity is seen as extremely 

crucial to the process of learning since it would spur 

active involvement with the environment which enables a 

preoperational child to develop cognitively through the 

stages of learning (36). Feldman and Acredolo (36) con-

ducted an experiment to determine the effect of active 

exploration on memory of spatial location. Children in 

two age levels were assessed. 

Each child took a walk through the same unfamiliar 
hallway in search of a hidden object which he was 
later asked to relocate. Half the children were 
accompanied by an adult holding their hand (passive 
condition), while the other half proceeded on their 
own with an adult following behind (active condi-
tion) . An age X condition interaction revealed 
that active exploration significantly improved 
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performance of the three- and four-year-old group 
while not affecting the performance of the nine-
and ten-year-olds (36, p. 698). 

Based on this experiment, curiosity plays an important role 

in learning since it leads young children to active explora-

tion through which learning occurs best. 

Research of children's problem solving has revealed 

that as children become older they demonstrate an economy of 

visual search and an increase in planfulness (15, 111). 

Rothman and Potts (92) explored developmental changes in 

children's problem solving on visual comparison tasks of 

varying complexity. "Across ninety kindergarten, second-, 

and fourth-grade boys and girls, there was decreasing use 

with age of a concrete, systematic search strategy and 

increasing use of a more conceptual distinctive features 

strategy" (92, p. 1058). Both of these developmental 

differences could be a result of experience over time with 

the cognitive demands of problem-solving through exploration. 

Expressions of curiosity could therefore be said to differ 

as children progress developmentally. 

Kenzie (54) conducted a study to develop a method to 

assess "curiosity/inquiry" styles in children. Using an 

adaptation of Piaget's clinical interview technique, a 

series of "puzzling-phenomenon" tasks were individually 

administered to five rural and five urban primary-grade 

children. The tasks were designed to elicit surprise, 
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puzzlement, manipulative curiosity and inquiry. An 

idiographic assessment of each child's curiosity-inquiry 

revealed varying consistencies in personality qualities 

elicited by different tasks. Kenzie stated, "the unique 

value of the puzzling-phenomenon situations appears to be 

their potential for eliciting a depth of responses, indica-

tive of the child's deeper response tendencies to material 

problems, and an intensity of interest and creative problem 

finding and problem solving not typically elicited by 

personality tests" (54, p. 6). By examining each child's 

protocol, classroom conditions were tailored to enhance 

inquiry behaviors. Kenzie concluded; "The child's inquiry 

process can therefore benefit when the child is led to form 

and test hypotheses, or pre-hypotheses such as guesses, 

hunches, and claims to understanding" (54, p. 3). 

Correlates of Curiosity 

Individual differences in the amount of curiosity dis-

played by children are apparent throughout the curiosity 

literature. Corter, Rheingold, and Eckerman (20) studied 

ten-month-old infants and found considerable variability in 

their exploratory behavior and reactions to novel stimuli. 

Others (33, 43, 76) have demonstrated that preschool chil-

dren vary in the ways they express their curiosity. Day 

and Berlyne (24) have found that children who ask questions 

almost continuously have "overt information-seeking styles," 
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while children who rarely ask questions may just have a 

more internalized, covert style of obtaining information. 

The children with the more covert style of curiosity may 

resort to discover solutions to games and problems on their 

own, or seek information from books. Thus, it can be 

difficult to determine curiosity behavior. 

It is difficult to tell whether children who ask many 
questions are doing so to satisfy their curiosity or 
simply to maintain a dependency-like contact with us 
[adults]. The more internalized children are often 
so quiet and unobtrusive that it is difficult to tell 
whether they are involved in obtaining information or 
engaged in other processes such as daydreaming (13, 
p. 23). 

Individual differences in curiosity among children may 

be linked to genetic factors or a result of environmental 

influence, but it is apparent that differences exist at 

every age-group. The study of curiosity has therefore 

included postulation and research to determine how this 

attribute might be related to other aspects of development. 

The body of literature focusing on the correlates of curios-

ity is accordingly reviewed. 

Relationship Between Curiosity 
and Intelligence 

Curiosity and intelligence are often assumed to be 

correlates. Perhaps this assumption is because children 

with a high level of each trait exhibit many of the same 

characteristics such as alertness, attentiveness, and 

interest in things around them, often demonstrated by their 
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physical exploration and question-asking behavior. Weisler 

and McCall (113) speak of the postulatory correlation between 

the two qualities. 

The tendency to exhibit behavior that laymen and 
behavioral scientists alike have labeled exploration 
o r Play is nearly universal in some form among mammals. 
Further, it is widely acknowledged that such behavior 
is a key ingredient in the adaptability, learning, 
cognition, education, and social behaviors of these 
organisms (113, p. 492). 

A number of studies have examined the relationship 

between measures of curiosity in children and measures of 

intelligence. However, the findings predominantly indicate 

a lack of correlation between curiosity and intelligence in 

children (18, 25, 79, 81, 86). Peterson and Lowery (82) 

state, 

This is not surprising when we consider the basic 
mechanisms being compared. Tests of curiosity measure 
the subject's tendency to seek novelty, change, and 
complexity. Tests of intelligence measure the subject's 
ability to transform information into meaning (i.e., 
to relate new information to existing cognitive struc-
tures) (82, p. 24). 

In most of the studies conducted, curiosity was 

measured through the use of verbal or picture tests. With 

Penney and McCann's Reactive Curiosity Scale (RCS), the 433 

fourth, fifth, and sixth graders were requested to respond 

on paper to "situations portrayed to stimulate exploration" 

(82, p. 25). Based on the work of these researchers, Day 

developed his Test of Specific Curiosity (TSC), which 

measures the responses of children to the visual complexity 

of a series of figures projected on a screen (25). 
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Current tests of curiosity measure something correspond-
ing more closely to short-term memory and are more 
indicative of the child's or organism's tendency to 
respond to or monitor changes in his environment. This 
primitive capacity may have little relevance to higher 
order kinds of thinking as described by Gagne. . . . 

This criticism is not intended to suggest that 
curiosity is actually limited to simple stimulus-
response types of learning, but rather that few of us 
as investigators have gone beyond that level of testing 
in studies of curiosity (82, p. 24). 

In the study by Peterson and Lowery, Piagetian levels were 

used as the indicator of mental functioning in their sub-

jects. They found that curiosity increased with age, as 

did the level of mental functioning. Using problem-solving 

as a sign of intellectual ability, Greenberger and others 

(40) "found good problem solvers were generally more 

interested in and alert to their environment, rated higher 

in curiosity by their teachers, and able to recall more 

novel information" (82, p. 29). 

When normal and mentally retarded preschool children 

have been compared, the results have indicated that the 

children with normal intelligence have a higher level of 

curiosity behavior than those in the mentally retarded 

group (45, 89). The findings of one group of researchers 

indicated that complexity tends to arouse similar responses 

between mentally retarded and normal children of equal 

mental age, but asymmetry and incongruity aroused different 

levels of response, especially in the case of males (45). 

In the classic study by Maw and Maw (62), children 

with the same intelligence scores were grouped. They found 
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that children with an apparently high level of curiosity 

also shared a number of intellectual characteristics. 

Children in the high curiosity group "asked more and better 

questions; had more general information about the world in 

which they lived; could recall more specific facts; persisted 

longer at problem solving; and, were more alert to verbal 

absurdities" (62, p. 119). Maw and Maw concluded that these 

characteristics were not being revealed by the intelligence 

tests which were used and that curiosity could itself be an 

aspect of intelligence. 

Jenkins (50) found that the curiosity of children with 

high intelligence tended to decrease as the familiarity of 

the stimulus increased. The curiosity of children with 

average or below intelligence did not vary with the 

familiarity of the situation in this study. 

Some researchers believe that the question-asking 

behavior of children is an indicator of curiosity. Fahey 

and Corey (35) found no correlation between the classroom 

questions of high school pupils and their level of mental 

activity. Ross and Killey (91) have shown that children 

are more adept in remembering answers to their own ques-

tions than in remembering answers to questions by other 

children. If question-asking is a curiosity-provoked 

behavior, this finding could imply a relationship between 

curiosity and memory. Perhaps children's own questions 
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receive a higher level of attention and cognitive involve-

ment. Ross and Killey suggest that answers to questions 

the child generated in the first place might be more easily 

stored in the child's cognitive structure. Berlyne and 

Frommer (8) believe the information about better retention 

of answers to personal questions is indicative of the act 

of questioning being an epistemic behavior. 

Question production has also been found to have 

increased after the use of modeling and reinforcement pro-

cedures (90, 124) and with age (81, 122). Piaget (83) has 

suggested that qualitative features of children's questions 

can be related to ontogenic factors. 

Relationship Between Curiosity 
and Age 

Curiosity is commonly assumed to be more prevalent in 

young children and to diminish with age. Welker (114) has 

conducted years of research with animals and suggests that 

there is an optimum period for exploratory activity for each 

species. Many theorists extend Welker's theory to include 

humans and they maintain that this age of maximum exploration 

would occur sometime in early childhood. 

White . . . proposes a relationship between exploration 
of novel stimuli and critical points in the child's 
development, and Piaget . . . also found developmental 
changes in response to objects varying in degree of 
novelty. Erikson . . . places the stage of optimum 
curiosity in the human child between the ages of three 
and five (68, p. 454). 
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Few studies have been conducted to confirm this popular belief 

and results seem to depend on those behaviors categorized as 

curiosity behaviors. One factor involved with the correlation 

of age and level of curiosity may be that expressions of 

curiosity change as children become older. Peterson (81) has 

studied the curiosity of different age groups and suggests 

that as children become older they substitute questions for 

exploratory activity. Peterson and Lowery state, 

. . . because so much of the curiosity and problem 
solving behavior of young children is expressed through 
motor responses . . . some effort needs to be made to 
clarify the relationship of motor responses to the 
total behavioral picture. 

Motor responses do not just happen, but are 
directed by a cognitive nervous system. When a child 
moves toward some aspect of his environment and reaches 
out to explore or solve a problem, his motor responses 
provide us with clues about his thought processes (82, 
p. 13). 

According to Eckerman and Rheingold (28) , looking at and 

smiling at persons serves as an exploratory function for 

infants. 

Attempting to correlate curiosity with age is difficult 

due to difficulty in isolating the effect of age alone. It 

has been suggested that age and experience are inseparable 

variables (59). The effect of experience would complicate 

the finding of the age of maximum exploration or curiosity 

in children, if indeed it exists as suggested by Welker. 

Pielstick and Woodruff (86) compared the curiosity 

behaviors of average and gifted second-grade and sixth-grade 
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children under two situations. The subjects were matched 

on a variety of other variables. In one situation the 

students were observed while interacting with six selected 

objects. A second condition required the children to be 

exposed as frequently as desired to each of a series of 

slides varying in complexity. These researchers found no 

significant differences between age groups on the first task, 

but did find significant differences between ages on the 

desire for exposure frequencies of the slides. 

Peterson (81) compared the amounts of exploratory 

behavior between children in four different age groups: 

five- and six-year-olds; seven- and eight-year-olds; nine-

and ten-year-olds; and, eleven- and twelve-year-olds. 

Differences in the amount of exploratory motor responses 

were found and revealed that younger children engage in 

more approaching, manipulating, and reorganizing of stimulus 

objects. However, these differences were not significant. 

Peterson did find a significant difference between the 

groups on the number of unsolicited questions asked. She 

found that five- and six-year-olds asked approximately four 

times as many unsolicited questions as eleven— and twelve-

year-olds. This finding could lead to the inference that 

young children are more curious. 

In a later study, Peterson worked with Lowery (82) and 

examined motor responses associated with curiosity, 
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persistence, and problem-solving of 125 children from 

kindergarten, second, fourth, and sixth grades. These 

children were observed while in a waiting room with various 

objects and with no adult present. Curiosity, problem-

solving, and persistence were found to increase with age in 

this study. 

The variable of stimulus complexity has also been thought 

to interact with the age variable in their relationship with 

curiosity. Nunnally (77) has hypothesized that exploratory 

behavior is directly related to the amount of time required 

to resolve the information conflict. This could suggest 

that older children would be more curious because they would 

have more competing information relative to identifying, 

labeling, remembering, and categorizing the stimulus situa-

tion to be resolved. 

Henderson and Moore (43) administered a battery of 

tasks measuring curiosity to preschool children and to first 

and second graders. The ratings of the children on the 

thirteen variables measured by the tasks indicated age 

differences based on the variables that were measured. In 

some cases, older children exhibited more exploration and 

in other cases younger children were found to exhibit more 

exploratory behaviors. Henderson and more state, "These 

results indicate that in order to predict a child's explora-

tory behavior, both the level of the child's predisposition 
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to explore and the nature of the objects to be explored 

should be known"(43, p. 118). 

Switzky, Haywood, and Isett (103) measured the explora-

tion of eight two-year-olds and thirty-two four- to seven-

year-old children when presented with three-dimensional 

random polygon objects. The objects varied between permit-

ting four to forty turns. The findings of these researchers 

supported the notion that older children showed more investi-

gatory exploration than younger children; and, that investi-

gation in older children increased as the stimulus became 

more complex. Earlier, Mendel (68) had found that older 

children prefer more novelty than younger ones. This find-

ing could be due in part to young children's "latency of 

response" as described by Hutt (48) . She found that nursery 

school children show substantial differences in their 

advances toward, and exploration of, novel objects, depend-

ing on the presence or absence of an adult. These children 

were more likely to approach a strange or novel object 

when an adult was in the room. 

From examining the research, the effects of age on 

curiosity are far from clear. Some experimenters (53, 105) 

have failed to find any significant differences in curiosity 

among age groups. The most apparent summation from the 

literature is that predictions about the amount of curiosity 

exhibited by children of differing ages must take into 

consideration the precise measures of curiosity used. 



51 

Relationship Between Curiosity 
and Sex — 

A number of researchers have explored the differences 

in curiosity between boys and girls. Interpretations of the 

findings of these studies have been complex and fail to 

yield a definitive conclusion as to whether boys or girls 

are more curious. Differences have varied according to the 

test situation. 

In the study by Maw and Maw (62) , a list was prepared 

of qualitative differences in curiosity between sexes at the 

fifth—grade level. Boys excelled in tests of general infor-

mation, persistence in hidden-picture tests, and selection 

of more outgoing activities. Girls appeared to be superior 

in question-asking when presented with stories and pictures, 

persistence in code tests, and showing preference for unbal-

anced or unfamiliar geometric figures. 

Penney and McCann (79) tested the curiosity of children 

to determine if they would or would not react to ninety 

true-or-false statements on their Reactive Curiosity Scale. 

In their study, the mean reactive curiosity scale for girls 

was significantly higher than the one for boys. Eisenman 

(29) found that females preferred more complexity than boys. 

In his study, the preferences for polygons of varying degrees 

of complexity were analyzed. 

Eisenman also found a significant sex and birth order 

interaction, "with first born males preferring more 
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complexity than later born males, but later born females 

preferring more complexity than first born females" (29, 

p. 17). Working with Taylor in a subsequent study (104), 

Eisenman replicated the finding of preference for complexity 

as a function of sex and birth-order interaction. "It may 

be that the first born female child experiences overly 

intensive socialization pressures, due to parental concern 

and societal demands for more conformity by females" (104, 

p. 385). Taylor and Eisenman postulate that parents may be 

less anxious when rearing a second female child. 

Lucco (60) also found sex differences in curiosity to 

v a rY according to the child's independence and according to 

the security" of the test situation. In this study, the 

insecure situation was one in which the child was required 

to wait alone in a room with toys. In the "secure" situa-

tion, the child was asked to view visual stimuli through a 

box in the presence of an adult. When placed in an insecure 

situation, nursery school children who were rated by their 

teacher as "independent" explored more than the children 

who were rated as "dependent" by their teacher. When 

placed in a secure situation, dependent girls explored 

complex stimuli for longer periods of time than all three 

other groups (dependent boys, independent girls, and 

independent boys). Peterson (8) found similar findings in 

the case of the "insecure" situation in his research. From 
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these studies, it might be concluded that there are no sex 

differences in children's curiosity in insecure situations, 

but girls show more curiosity than boys in secure situations, 

Peterson studied motor responses to curiosity, persis-

tence, and problem—solving in young children and found no 

sex differences (82). Day (22) also found no significant 

differences in curiosity between sexes in junior high school 

students. His subjects were asked to rate their degree of 

interest in each of a series of figures which varied in com-

plexity. Day referred to his instrument as a test of 

specific curiosity. 

Rabinowitz and his team of researchers (88) studied the 

effect of toy novelty and social interactions on exploratory 

behavior of preschool children. His study provided evidence 

that boys spent more time playing with a novel toy than 

girls. In addition, it was also found that children spent 

more time with novel toys and less with familiar toys when 

they played in the presence of a same-sexed peer. However, 

in the other two conditions of this study, the subjects 

played alone, either with or without a demonstration of a 

novel object. It could be that an opposite-sexed peer would 

have also provided the security which allowed the child to 

venture to play with novel versus familiar toys. 
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Relationship Between Curiosity 
and Race 

Little research has been conducted pertaining to the 

relationship between curiosity and race. Peterson (82) 

found that black children explored more by approaching, 

manipulating and reorganizing parts of their environment 

than non—black children. In her study, equal numbers (N = 

120) of black and non—black elementary school children were 

observed while waiting for ten minutes in a room filled with 

objects for exploration. Kindergarten, second-, fourth-, 

and sixth-grade students were included in the study. Black 

students at all age levels were more curious, as measured 

by their exploratory behavior. 

Relationship Between Curiosity 
and Creativity 

Creativity is defined by Berman (11) as a complex 

process that usually involves a range of qualities includ-

ing awareness, originality, fluency, flexibility, and com-

mitment. Wallach and Kagan (112) describe creativity as 

the ability to produce many unique cognitive associations. 

Based on these definitions, it is understandable that 

creativity is seen as an ability of merit by most educators. 

Creative children are adept at recognizing a problem and 

solving it in a novel but appropriate way. According to 

Torrance (106) creative children must have the motivation 
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and persistence to tackle and complete problems which have 

novel, complex, and ambiguous elements. 

According to this thinking, curiosity is often viewed 

as a prerequisite condition for creativity. Day refers to 

curiosity as a "willingness to approach stimulation of high 

levels of ambiguity, novelty and complexity" and claims that 

it is a necessary condition for creative productivity (23, 

p. 1). Day proposes that "two of the necessary conditions 

in creativity are high levels of curiosity and intelligence" 

(22, p. 485). In a study by Maw and Maw (63) , one finding 

was that highly curious elementary school children also 

scored high on tests of creativity. 

Relationship Between Curiosity and 
Other Personality Traits 

Maw and Maw also attempted to relate curiosity to many 

other personal and social variables. Their sample con-

sisted of 217 girls and 224 boys from predominantly middle-

class suburban families. Sixteen standardized tests were 

used to assess the various personality traits between highl-

and low-curiosity groups. To conduct their study, the Maws 

developed, validated, and tested for reliability paper and 

pencil tests of curiosity for fifth-grade children. They 

found high-curiosity children were "more self-accepting; 

more secure? more creative, flexible, and consistent in 

thought processes; more dependable; more loyal to the group; 
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more willing to participate in group activity; more respon-

sible for group welfare; and, overall, better socially 

adjusted" (64, p. 65). 

Many theorists, especially those with the belief that 

curiosity is an expression of attempts to achieve mastery 

within the environment, feel strongly that a high level of 

curiosity can be correlated with a positive self-concept. 

Maw and Maw (65) and Minuchin (72) have shown that children 

who exhibit the most curiosity also have positive self-

concepts . 

Perhaps children who have low self-concepts do not 
exhibit much curiosity because they expect failure 
might occur. Conversely, children may fail to explore 
their environment and gain those experiences that will 
help them develop better self-concepts because they 
lack information-seeking skills. . . . Still a third 
explanation might be that those outside conditions 
that create low curiosity also create low self-
concepts (13, p. 25). 

Minuchin studied curiosity and its relationship to 

other traits in four-year-old black disadvantaged children. 

She found that exploratory behavior was related to "differen-

tiation of self-image, expectations of coherence and support 

in the environment, and concept formation" (71, p. 939). 

She states, 

. . . presumably the child who is in active interaction 
with the environment gains increased understanding of 
the relationship among objects (concept formation); 
his active explorations increase his awareness of a 
separate self, distinct from the environment and 
capable of impact on it (self-differentiation); and 
his experiences affect his perceptions of adults and 
his sense of a predictable, manageable environment 
(71, p. 940). 
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She identifies children in disadvantaged situations as 

belonging to a "developmental high-risk" group in regard 

to the forming of a positive self-concept and desired level 

of curiosity. Minuchin explains her theory about the chil-

dren in her study as follows: 

Theoretically, it seems possible that children 
characterized by this high-risk syndrome were 
traumatized children from the more disorganized 
backgrounds, and that for these children explora-
tion was already an extinguished response. It is 
also possible that they had established little in 
the way of firm expectations or stable schemata 
against which to perceive events as unexpected, 
dissonant, or calling for exploration. Langer 
. . . has pointed out that dynamic and organismic-
developmental theories regard disequilibrium as a 
necessary and constructive condition for growth. 
Such processes presuppose simpler schemata or 
levels of organization, however, which come into 
imbalance in the face of accumulating experience. 
It may be difficult for the very young child to 
build such simple schema, or even the basic expecta-
tion of predictability, if he is living under highly 
disorganized conditions that do not present him with 
the experience of recurrent and coherent patterns in 
his daily life (71, p. 948). 

Many researchers have theorized about the relationship 

between overall personal adjustment or emotional balance and 

curiosity. McReynolds, Acker, and Pictila (67) found that 

object curiosity was related negatively to maladjustment and 

positively to adequacy of adjustment in sixth-grade students. 

This study was limited in that only one type of curiosity 

was measured and the degree of the student's adjustment was 

based on the judgment of only one rater. Ogden and Olson 

(78) studied curiosity among three groups of fourth graders: 

children categorized as without emotional handicaps; children 
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categorized as borderline in regard to emotional health; 

and, children categorized as emotionally handicapped. These 

investigators reported significant differences among the 

means of the three groups, as measured by Form C of the You 

Test, a test of curiosity devised by Ogden and Olson. 

Their findings revealed that within the top 5 per cent of 

the children in curiosity, there were significantly fewer 

children from the emotionally handicapped group. Little (58) 

identifies the factors that contribute most to emotional 

stability to be a reasonable, calm, happy experience during 

the first few years of a child's life, assuring good resis-

tance to subsequent disturbing factors and situations; social 

and economic security of the child and his parents; and the 

emotional adjustment of the parents" (64, p. 39). 

Research findings have consistently shown that highly 

anxious children exhibit less exploratory behavior (67, 68). 

After their review of research, Maw and Maw reported that 

. . . curiosity was probably related to anxiety in a 
curvilinear manner. A little anxiety is necessary if 
the child is to manifest curiosity. Too much anxiety 
is debilitating and destroys curiosity. . . . The 
literature reviewed tended to support the idea that 
curiosity, thinking and the child's interests were 
related in some way to risk taking. This basic risk 
taking was tied to security and where the child was 
insecure, both his thought processes and his manifesta-
tion of curiosity were curtailed (64, pp. 63-64). 

There appears to be evidence to support the belief that 

curiosity and personality traits may be related. Peterson 

and Lowery state that "because personality traits, like many 
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other aspects of our behavior, are influenced by early 

experience, it seems reasonable to assume that curiosity 

behavior, at least that portion which is observed, is 

linked to some extent with personality" (82, p. 25). 

Influence of Environmental 
Situations and Climate 

Considerable evidence suggests that curiosity can vary 

from situation to situation and that the atmosphere or sur-

roundings of the child can affect the development or lack of 

development of the tendency of a child to have and express 

curiosity. 

Child Rearing Practices 

Maternal deprivation or depriving a child of appro-

priate human contact and sensory stimulation has been shown 

to have a detrimental effect on development in general. In 

institutions where infants are placed in cribs for most of 

the day and experience little in the way of social contact 

or opportunity to explore their environment, social, 

emotional, and intellectual functioning is often retarded 

(27, 39, 87). Provence and Lipton (87) found that children 

in orphanages had frequent crying spells and demonstrated 

behaviors of apathy and detachment. 

Collard (19) conducted a study to examine the curios-

ity behaviors of infants reared in a residential institution. 

She compared institutionalized infants and home-reared 
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infants on their performance on the Gesell Cubes and Cup 

and Cubes subtests and on their exploratory and play-

responses to toys. The home-reared babies were from lower-

and middle—class families only. Institutionalized babies 

looked at, touched, and mouthed the test toys less than the 

home-reared infants. The children from the institution 

also showed fewer schemas and social play than did the 

children reared in a home environment. Collard referred to 

an explanation by Piaget in regard to curiosity and the 

development of schemas in a child. 

Piaget . . . implies that curiosity is the motive for 
developing new schemas in his description of "secondary 
circular reactions" in which infants learn to repeat 
acts leading to "interesting" sights or sounds which, 
in turn, serve as intrinsic rewards for learning new 
behavior patterns. After infants develop memory for 
the results of some of their behavior patterns, they 
begin to combine schemas into means-end relationships, 
an ability which Piaget calls the beginning of "true 
intelligence." Thus in Piaget's theory, exploratory 
behavior and the development and combination of 
schemas into new patterns form the basis of early 
intelligence (19, p. 1005). 

When institutionalized infants were given perceptual 

input and the opportunity to learn motor skills, they have 

been scored in the average range on developmental tests 

(26, 37, 115, 118). White found that institutionalized 

infants who had been provided with visual enrichment and 

opportunities for tactual exploration, reached developmental 

landmarks, such as visually directed reaching, much earlier 

than institutionalized infants who had not received the 

enrichment (117). 
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Maternal attachment can also have an effect on the 

curiosity of a child. Specifically, short-term separation 

from the mother can result in a decrement in play and curios-

ity behaviors of the child (21, 38). Cox and Campbell (21) 

found a decrease in vocalization, movement, and play of the 

child when the mother was absent from an experimental setting 

as compared to play of the child when she returned. Ainsworth 

and Bell (1) found that children would manipulate toys more in 

the presence of their mothers as compared to the presence of 

strangers. Bradbard and Endsley discuss this finding in 

relation to the school setting and state "that skilled 

teachers who help children make the transition from home 

to school will soon have children who express their curios-

ity more freely than they otherwise would" (13, p. 26). As 

indicated by the research, it is not only separation from 

their mothers, but also the strange adults in the school 

situation that can affect the willingness of the child to 

explore. 

Corter, Rheingold and Eckerman (20) found that com-

plexity and novelty of the toys in the environment could 

alter the effect of short-term maternal absence to some 

extent. These researchers found that infants who were left 

in an empty, unfamiliar room would follow their mothers 

without delay upon her departure from the room. However, 

when placed in a room with a toy or toys, the infants in 
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their experiment played for several minutes before demonstrat-

ing visual searching for their mothers. They also found that 

if the infants had previously played with a toy, they exhibited 

more crying, played less with the toy, and followed their 

mothers more quickly than those infants who had not previously 

played with the toy. "The findings here suggest, however, 

that an infant may seek proximity to his mother not simply 

because the unfamiliar environment is too novel or threaten-

ing, but rather because it may offer nothing nearly so 

'interesting' as the mother" (20, p. 143). 

Research consistently shows that adults who are atten-

tive, responsive, and supportive of children's needs are 

fostering curiosity as well. Endsley and others (31), 

Rubenstein (93), and Saxe and Stollack (95) are among the 

researchers who found that maternal attentiveness was 

positively related to increased exploratory behavior in 

infants and young children. Ainsworth and Bell (1) observed 

the interactions between mother-infant pairs and found that 

babies who were most secure and independent had the most 

sensitive mothers. Long periods of interaction, attention, 

and holding the baby apparently increased exploration rather 

than "spoiling" the infant. 

Moore and Bulbulian (74) examined the effect of exposure 

to friendly, approving adults as compared to aloof, critical 

adults on the exploratory behavior of nursery school 
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children. Children placed with a friendly, approving 

adult displayed curiosity behaviors more quickly than 

children placed with the judgmental adult. According to 

these investigators, the parents of competent children do 

reinforce curiosity behaviors and "it also appears that a 

general atmosphere of adult acceptance and supportiveness 

of the child has a facilitative effect on these behaviors 

compared with adult criticalness" (74, p. 172). 

Several investigators have established guidelines for 

the care and guidance of children in infancy and the early 

years of life in order to assure the development of competent 

children, with curiosity considered a necessary trait for the 

development of competency. Scifres (96) has set forth four 

rules which he believes parents must follow in order to help 

their children retain an inquisitive nature. The rules are 

as follows: 

The parents should have the utmost patience in 
listening to the child's questions, in answering the 
questions, and in encouraging the child to ask more 
questions. 

The parents should let the child be alone for 
considerable periods of time. This will enable the 
child to develop his own personality and allow him 
to learn to know himself, to like himself, and to 
entertain himself. 

The parents should permit and encourage the child 
to meet challenges and resolve problems, appropriate 
to his age, without the help of others. 

The parents should delay teaching the child to 
read or write and avoid sending him to school for as 
long as possible (96, pp. 67-68). 

Scifres does specify that it is the responsibility of 

the parents to see that the environment of the child is 
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appropriate for such learning. He maintains that too strict 

a discipline at an early age can destroy the imagination of 

a child and inhibit his curiosity. 

In searching to discover ways parents develop a sense 

of competency in their children, Yahres (121) found three 

major functions which distinguished parents of competent chil-

dren from other parents. These included designing the world 

of the child, consulting with the child, and setting limits. 

Yahres clarified "designing the world of the child" as "making 

the living area safe for maximum access which will lead 

naturally to the satisfaction of and further development of 

the child's curiosity" (121, p. 7). 

Another way in which parents and adults can promote 

curiosity behaviors in children is by modeling those behav-

iors themselves. Saxe and Stollack (95) found the curiosity 

behaviors of first-grade children were highly correlated with 

those of their mothers. Endsley and others (31) studied 

forty pairs of mothers and preschoolers in a play situation 

and found that "the frequency with which the mothers oriented 

their children to explore the novel materials, responded 

positively to their exploration, answered their questions, and 

explored the novel materials themselves were all robustly 

correlated with the two child-curiosity measures, exploration 

and questions" (31, p. 331). Modeling has also been used to 

teach children to ask more and better questions and to engage 

in manual exploration of novel objects (51, 124). 
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Extrinsic rewards for curiosity behaviors apparently 

are not as effective in promoting subsequent curiosity as 

is modeling or the intrinsic gratification received from 

information through the use of exploratory behaviors 

by the child. "Permitting curiosity may be all that is 

required" (13, p. 29). As mentioned previously, Ross and 

Killey (91) found that children remembered answers to their 

own questions more than they remembered answers to questions 

posed by other classmates. Another study was conducted by 

Endsley and Clarey who found that providing answers to ques-

tions did serve as a reinforcement for their subjects (33). 

The implications from these studies are extremely 
important for teachers. First, we can encourage and 
maintain questioning by providing children with informa-
tive answers. Second, teachers who generally evaluate 
their children's learning by asking all the questions 
themselves might need to provide more opportunities for 
children to do the questioning. Third, and perhaps 
most importantly, children need to be provided with 
more individual opportunities to ask their own questions 
and receive their own answers (13, p. 25). 

In view of the practices of parents who contributed to 

the development of curiosity, it is not surprising that 

authoritarian parents are believed to inhibit the curiosity 

behaviors of their children (65). 

Recall that curious children are interested in new, 
complex, ambiguous, and incongruous objects, people, 
and places. In contrast, authoritarian children are 
said to be prejudiced toward people who are different 
from themselves, intolerant of ambiguity, inflexible 
in their thinking, and resistent to new information 
(13, p. 25). 
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Children from authoritarian parents are likely to be more 

resistant to novel or discrepant events or people. 

Baldwin (2) studied children from democratic families 

and concluded that these children were permitted to become 

active, outgoing, and spontaneous. According to Balwin, 

a high level of interaction between the parent and 
child is required to push the child into activity, 
particularly of the interpersonal variety. The 
child's attempts to establish emotional contact with 
other people must be greeted with warmth and recipro-
cation, if he is to develop the pattern of habitual 
expressiveness (2, p. 135). 

Baldwin emphasizes that a democratic home is characterized 

by a high level of verbal contact between parents and the 

child. This includes consultation about policy decisions 

and explanations of reasons for family rules. Democracy is 

viewed as raising the activity level of the child and pro-

ducing a child who takes initiative and plans for his 

activity. 

Peterson investigated the effect of the presence of 

strange adults on the curiosity behaviors of groups of chil-

dren varying in age, race, and sex. Children were left 

either alone or with an unfamiliar adult in a waiting room 

containing several "curiosity-arousing" objects. The 

presence of an unfamiliar adult tended to reduce curiosity 

behaviors in older children and in black children when they 

were in the presence of a white adult. Peterson concluded 

that persons in charge of the care and development of young 
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children could, either intentionally or without intent, have 

an influence on the curiosity behaviors expressed by the 

children (80). 

Programs have been developed to assist parents in 

developing competence in their children and to help them 

understand behaviors of the child which are sometimes 

difficult for many parents to handle. The expression of 

curiosity can be such a behavior. Swift and others (102) 

used specifically-selected children's books and follow-up 

discussions to help lower-class mothers gain insight as to 

why children needed to be curious and how they could foster 

curiosity behaviors. 

Educational Programs and Practices 

Miller and Dyer (70) studied the exploratory behavior 

and question-asking behavior of preschool children in four 

different educational programs. Programs compared were 

Montessori, DARCEE, Bereiter-Engelman, and a traditional 

preschool program. This group of investigators found more 

gain in curiosity development at the end of second grade 

among Montessori and DARCEE students. While these two 

programs differ widely in philosophy and practice, they 

both utilize carefully sequenced tasks and allow manipula-

tion of objects. Gains in curiosity were also found in the 

other two programs. "Thus, it appears more likely that a 

stimulating, well-planned preschool experience, coupled with 
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sensitive interactions with teachers and peers, rather than 

the specific program philosophy, contributes to curiosity 

development in young children" (13, p. 27). 

Jones (52) surveyed teachers who had been rated by 

their principals as best at stimulating curiosity in their 

students. Responses from the teachers revealed that they 

placed a strong emphasis on skill in asking and answering 

questions and the provision of hands-on experience. Rigid 

curricula, television, and experiences that force conformity 

were listed as negative influences on exploratory behavior. 

One teacher commented, "I think that many times the child 

follows the model of the nearest most important adult. If 

interest, enthusiasm, curiosity, suspense, patience, 

dramatics, and valuing are not in the child's life by their 

absence in the adult's experience, where does a child find 

them and employ them?" (52, p. 162). 

Group size in relation to optimum conditions for the 

development of curiosity has been researched by some. 

Rabinowitz and others (88) found that pairs of children 

demonstrated more active exploratory behaviors than did 

children who were alone. This study measured the children's 

success at finding hidden switches on a colorful clown 

driving a train engine. Torrance (107) and Endsley and 

Gupta (32) found that as group size of preschoolers 

increases from two to twenty-four, the number of questions 

asked by the children decreases. Some investigators have 
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found that children ask more questions when they are in a 

one-to-one situation with an adult (32, 100). 

Vroegh (110) compared infants in home and center day 

care situations and found attention-curiosity, perserver-

ance, and activity scores for all children to increase as a 

function of time spent in the day care situation. These 

children were obviously grouped with relatively large 

numbers of children. However, it should be noted that the 

measure used was a developmental rating scale completed by 

the caretakers. 

Vidler (108) proposes that teachers can arouse curios-

ity by using techniques similar to those used by a magician. 

"Both curiosity and magic depend on the stimulation of 

interest through the creation of surprise and conceptual 

conflict" (108, p. 273). The example of a child being led 

to believe that the hat of a magician is empty which is 

then contradicted by the appearance of a rabbit is used to 

illustrate the phenomena of surprise. In the case of a 

magician using surprise, there is no intent for resolution 

of the conceptual conflict by the viewers. Teachers, on 

the other hand, want the conflict to lead to further infor-

mation. Vidler further discusses the conditions which pro-

duce surprise and can result in curiosity behaviors by the 

student. 

A degree of information is either previously available 
within the experience of a person or is made available 
through details of the specific situation furnished to 
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provide as full as possible an understanding of the 
context in which an experiment is about to take place. 
A state of expectation or set is thus built up. This 
expectation is then challenged by other evidence which 
presents ̂  itself in contradiction and a state of con-
flict arises as to how to reconcile the discrepant 
sources of information. There is no way of accounting 
for the two competing sets of data without the invoca-
tion of extra information to resolve the conflict (108, 
P • 274). 

The advice of this author was to allow children to reason, 

hypothesize, and use every avenue available to solve their 

conceptual conflict and check their conclusions. 

Cohen (17) believes that curiosity is a vital part of 

the development of the child during the early years and 

refers to it as one of the three main drives of the child. 

The other two drives are identified as interest in others 

and emotional impulses. 

Curiosity is a most precious heritage of early childhood 
and one that later schooling often destroys. When 
curiosity is the basis for a prekindergarten and kinder-
garten curriculum, the concept of predetermined, limited 
content for these years sounds very sterile indeed. A 
healthy, normally intelligent child is a constant 
learner—if adults allow it (17, p. 285). 

According to Cohen, the curriculum for young children 

is bound only by the interests, readiness, and abilities of 

the children. She emphasizes that "young children are 

seriously handicapped if they do not have raw materials with 

which to clarify perceptions important to them" (17, p. 284). 

This process of development is exemplified by the stage 

children go through in their symbolizing processes, includ-

ing patterns of block formation, drawing, and question-asking. 



71 

Curiosity is crucial in order for the child to fully 

develop his abilities and resolve conflicts about his 

perceptions of the world. Teachers need to provide appro-

priate materials and encouragement and support for the 

symbolizing efforts of the child. Planning for develop-

mental differences must also be incorporated into this 

process. 

It appears that adults can best foster and maintain 

the curiosity of a child by providing for his needs to 

explore in attentive, sensitive, and supportive ways and 

by responding to questions of the child by providing infor-

mation and encouraging further questioning. Adults also 

need to serve as an appropriate model by displaying the 

positive characteristics of curious people. 

Unitary Trait or Group of 
Characteristics 

From examining the literature it becomes apparent that 

there are gaps in the knowledge of curiosity and that the 

generalizability of the findings of existing research to 

other situations is doubtful. Most of the research has been 

conducted in a laboratory setting with one or a few measures 

used as the criteria for judging the curiosity of the chil-

dren involved. 

Recent investigations have been conducted based on the 

hypothesis that curiosity should be thought of as a group of 
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traits rather than as one stable characteristic (56, 57). 

Kreitler, Zigler, and Kreitler (56) developed five tasks 

which were designed to measure skills or behaviors often 

thought to represent curiosity in young children. The 

tasks measured observation of complex and simple stimuli, 

preference for complex or simple stimuli, preference for 

the unknown, structure of meaning, and object exploration. 

They were administered to eighty-four first-grade boys and 

girls. Kreitler and his team of researchers wanted to 

determine if the performance of children on the tasks would 

represent a unitary or heterogeneous motive or process. 

Is there one basic type of curiosity manifested in 
different-complementary or alternative forms, or are 
there several types of curiosity, related or unrelated 
to each other? . . . 

The importance of these problems is readily demon-
strated through the fact that even the simplest 
generalizations about curiosity depend on the measure 
used to assess curiosity (56, pp. 185-186). 

The five tasks administered to the children measured nineteen 

variables. The intercorrelations between these variables 

were subjected to a normalized varimax factor analysis. The 

five factors extracted were manipulative curiosity, percep-

tual curiosity, conceptual curiosity, curiosity about the 

complex, and adjustive-reactive curiosity. In their discus-

sion of the findings the investigators state, 

The findings indicate that the five curiosity factors 
differ in strength or prominence. The dominant types 
were found to be manipulatory and perceptual curiosity. 
This finding supports the intuition of many researchers 
who have concentrated on studying motoric and perceptual 
manifestations of curiosity. Yet it also shows that 
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these types of curiosity should not be identifie 
with the whole of curiosity. Rather, manipulat y 
and perceptual curiosity are merely two types which 
may predominate in many children either as remnants 
of earlier sensorimotor intelligence or as manifesta-
tions of concrete operational thought. . . • 
ceptual curiosity, curiosity about the complex, and 
adjustive-reactive curiosity are the less 
types. This finding might have been expected with 
S g « a to conceptual curiosity, which requires a 
hiqher development of cognitive processes than the 
other types, and with regard to adjustive-reactive 
curiosity, which appears to be a rather primitive 
and generalized curiosity, limited m range and 
effects (58, p. 198). 

By differentiating types of curiosity, researchers and 

educators can begin to establish means for promoting the 

various types in each child. In view of the importance of 

curiosity to learning and development, the parent or educator 

may be able to assist a particular child by stimulating that 

type of curiosity which is underdeveloped. 
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CHAPTER III 

METHODS AND PROCEDURES OF THE STUDY 

This study was designed to investigate the development 

of curiosity in young children. Kreitler, Zigler, and 

Kreitler (5), in a previous study, identified five specific 

types of curiosity as manipulatory curiosity, perceptual 

curiosity, conceptual curiosity, curiosity about the complex, 

and adjustive-reactive curiosity. The development of each 

of the five types of curiosity in three-, four-, and five-

year-old children was examined. 

A series of five tasks was administered individually 

to the children in the sample (Appendix A). The children 

were rated on nineteen variables (Table I). These variables 

had been identified by Kreitler, Zigler, and Kreitler (5) as 

the variables other investigators used most often as measures 

of curiosity. Using factor analysis, Kreitler and his team 

of researchers found that a factor analysis of the inter-

correlations between the nineteen variables yielded five 

factors which reflected the different types of curiosity. 

Instrumentation 

The tasks for measuring the five types of curiosity 

were developed by Kreitler, Zigler, and Kreitler in 1975. 
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TABLE I 

VARIABLES USED IN MEASURING THE 

TYPES OF CURIOSITY 

Type of Curiosity 

Manipulatory 
Curiosity 

Perceptual 
Curiosity 

Conceptual 
Curiosity 

Curiosity about 
the Complex 

Adjustive-Reactive 
Curiosity 

Variables 

12. Time interval of choice 
13. Number of "inspecting" manipula-

tions 
15. Number of "exploratory" manipula-

tions 
16. Total number of manipulations 
17. Total time of manipulations 
X. Choice of new or familiar toys 

1. Simple stimuli-mean observation 
time 

2. Complex stimuli-mean observation 
time 

4. Switching glance-total number 
7. Switching preference-total number 

10. Number of meaning values 
11. Number of meaning dimensions 
14. Number of "customary use" manipu-

lations 
18. Weighted index of questions 

2. Complex stimuli-mean observation 
time 

3. Mean time difference between 
complex and simple stimuli 

5. Number of pairs whose complex 
stimulus was viewed longer 

8. Choosing the unknown-total number 
14. Number of "customary use" manipu-

lations 
19. Teacher ratings 
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The qualifications of these researchers are outstanding. 

Edward Zigler has published over 150 articles, research, 

and books, and he has served as Professor of Psychology at 

the Child Study Center at Yale University and as Director 

of the Office of Child Development (2, p. 126). The 

Kreitlers are professors of psychology at Tel-Aviv Univer-

sity in Israel. In developing the five tasks, the 

researchers included the main procedures used in previous 

studies of curiosity in children and selected the pro-

cedures they believed provided the best "measure of the 

major possible manifestations of curiosity" (5, p. 187). 

Content validity was established through the use of a panel 

of judges and the reliability between independent raters 

ranged from .91 to 1.00 on different tasks (5, pp. 187-193). 

These tasks developed by Kreitler, Zigler, and Kreitler 

were used in this study. Following is a listing and descrip-

tion of the tasks together with the variables that were 

measured by each task. Variables are stated in the same 

terminology used by Kreitler, Zigler, and Kreitler. 

Task A: Observation of Simple 
and Complex Stimuli 

This task consisted of nine pairs of stimuli with each 

pair containing one simple and one complex stimulus (Appendix 

E). The five complexity dimensions of homogeneity-

heterogeneity of elements, regularity-irregularity of 

arrangement, amount of material, regularity of shape, and 
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congruity-incongruity of the elements were represented. 

"The stimuli were selected on the basis of judgments of two 

independent judges who were asked to evaluate the degree to 

which various pairs of stimuli exemplified each dimension" 

(5, p. 197). The stimuli, drawn in black ink on white card-

board, were shown to one child in a four-sided open box 

constructed so that the child could view either the stimulus 

on his right or one on his left, but he could not view them 

together. The child had to turn his head to a visible 

degree to view either stimuli. The sequence and the right 

and left placement of the stimuli pairs were presented in 

random order. The experimenter recorded the amount of time 

the child spent viewing each stimulus and the number of 

times the child switched his glance from the right to the 

left stimulus or vice versa. 

Variables measured were 

Variable 1: Mean time spent viewing the simple 
stimulus in each of the nine pairs, 

Variable 2: Mean time spent viewing the complex 
stimulus in each of the nine pairs, 

Variable 3: Mean time difference between viewing 
the complex and the simple stimulus 
in each stimulus pair, 

Variable 4: Number of times the child switches his 
glance from the right to the left 
stimulus or vice versa in the course 
of viewing all of the stimulus pairs, and 

Variable 5: Number of pairs whose complex stimulus 
was viewed longer than the simple stimulus 
(5, p. 189). 
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Task B: Preference for Simple 
or Complex Stimuli 

In this task the child was asked to verbally state a 

preference for one of each of ten pairs of simple and complex 

stimuli (Appendix F). The stimuli were again drawn in black 

on white cardboard and they exemplified the same five dimen-

sions as in Task A. "According to the evaluation of the 

judges there were no differences between the pairs in the 

degree to which they exemplified the relevant dimension" 

(5, p. 189). The stimuli were presented side by side on a 

table in front of the child and the experimenter recorded 

which stimulus of each pair the child preferred. 

The variables measured were 

Variable 6: Number of complex stimuli preferred by the 
child on the ten pairs and 

Variable 7: Number of times the child switched his 
preference from a simple stimulus on one 
stimulus pair to a complex stimulus on 
another stimulus pair or vice versa (5, 
p. 189). 

Task C: Preference for the 
Known and Unknown 

In this task the stimuli consisted of cardboard folded 

in the shape of "houses." 

Each stimulus had two flaps ("doors"). On the out-
side of one flap was a picture and behind it was the 
same picture. The outside of the other flap was 
blank, and behind it was a novel picture. Half of 
the houses had an outside picture on the left flap, 
and half on the right flap. The pictures were drawn 
in black ink on white background. The nine stimuli 
were shown to the child in random order (5, p. 190). 
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The child was instructed to open one flap each time and only 

one. The experimenter recorded which flap the child opened 

on each stimulus. 

The variables measured were 

Variable 8: Number of stimuli on which the child 
opened the flap with no picture on the 
outside and 

Variable 9: Number of times the child switched from 
opening a flap blank on the outside to 
opening a flap with an outside picture 
or vice versa (5, p. 190). 

Task D: Extent of Structure of Meaning 
of Ordinary Objects 

This task involved the recording and coding of the 

meaning-conveying responses of a child when shown (but not 

given) the following toys: a medium-size car, an iron, a 

telephone, and a piano. "They were selected on the basis 

of pretests which showed them to be equally familiar to 

middle- and lower-class children, equally interesting to 

boys and girls, and allowing for an approximately equal 

number of different manipulations, i.e., 7.8 per object" 

(5, p. 191). Underlying this task was the assumption that 

a more curious child would have acquired more diverse 

information about objects and would use more meaning dimen-

sions in his responses. The responses were measured by a 

system of categorization developed by Kreitler and Kreitler 

(Appendix C; 4). 
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The variables measured were 

Variable 10: Number of different response units (units 
which communicate something about the 
object) used to convey the meaning of all 
four objects and 

Variable 11: Number of different meaning dimensions 
(e.g., the referent's function, mode of 
operation, place of existence, etc.) used 
to convey the meaning of all four objects 
(5, p. 191) . 

Task E: Object Manipu1ation 

This task measured the type and duration of manipula-

tions with objects and active information-seeking verbal 

behavior. The child was allowed to play with the objects 

used in Task D or he could have chosen to play with another 

set of toys which was found by a panel of judges to meet 

the same criteria as the objects in the first set. The new 

toys included a truck, a red board with removable screws 

and flaps, a set of barrels that could be inserted into one 

another, and a kaleidoscope. The child was allowed to play 

with the toys for ten minutes while the experimenter observed 

and recorded the manipulations of the child into three 

categories. 

After the ten minutes of playing time, the child was 

asked if there was anything he would like to know about the 

objects and was encouraged to ask questions. 

Questions asked by the child in response to these 
instructions were considered spontaneous and assigned 
a weight of two points each. If the child did not 
ask any spontaneous questions, the experimenter 
encouraged him by pointing out the toys one by one 
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and saying: "Do you want to know something about 
this?" Questions asked by the child after this 
encouragement were considered encouraged-responses 
and assigned a weight of one point each (5, p. 192) 

The variables measured were 

Variable X: 

Variable 12 

Variable 13: 

Variable 14: 

Variable 15 

(Unnumbered because due to its dichotomous 
character it was not included in the 
factor analysis.) The child's choice to 
play with new or with partially familiar 
toys, 

The time interval (in seconds) between the 
end of the rater's question about choice 
and the child's response, 

Total number of "inspective" manipulations, 
i.e., takes object in hand and looks at it, 
mostly while turning it around, 

Total number of manipulations using the 
object in its customary manner, e.g., 
plays phoning and listening with the 
phone, plays tones on the piano or views 
the image in the kaleidoscope, 

Total number of exploratory manipulations, 
exploring the manner in which the object 
operated or is structured, e.g., attempts 
to loosen or detach some fixed part(s) of 
the object, attempts to take the object 
apart, handles various moving parts, etc., 

Variable 16 Total number of manipulations, i.e. 
sum of Variables 10, 11, and 12, 

the 

Variable 17: 

Variable 18: 

Variable 19 

Total time spent exploring or manipulating 
the four objects, 

Weighted index of questions asked about 
the toys after the playing period, and 

The teacher's averaged rating of the child 
on two five-point scales defined in the 
following manner: "As compared to the 
other children, the child is interested 
in many things versus uninterested at all," 
and "As compared to the other children, 
the child is highly curious versus not 
curious at all" (5, pp. 192-193). 
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Table I (page 87) is a summary of the variables which 

were used to measure the development of each type of curios-

ity. Table I specifies the variables that were found by 

Kreitler, Zigler, and Kreitler as indicators of the various 

types of curiosity. 

Selection of the Sample 

The subjects in this study were selected from the popu-

lation of three-, four-, and five-year-old children who were 

enrolled in a child care facility in the Northeast Texas 

area. Licensed child care centers were randomly selected 

and directors of these centers were informed of the study by 

letter (Appendix A). Later the researcher contacted each 

director by phone to request a meeting to discuss participa-

tion of their child care center in the study. 

Six centers were selected in the sampling process. 

Four directors were willing to allow children from their 

center to participate in the study. However, the director 

of one center was unable to comply with the necessary con-

ditions for administration of the tasks. Three child care 

centers were therefore used in this study and are referred 

to as Center A, Center B, and Center C. 

The sample consisted of thirty subjects in the three-

year-old group, thirty subjects in the four-year-old group, 

and thirty subjects in the five-year-old group. For the 

purposes of this study, three-year-olds were defined as 
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children between the ages of three years and three years 

and three months; four-year-olds were defined as children 

between the ages of four years and four years and three 

months; and five-year-olds were defined as children between 

the ages of five years and five years and three months. A 

letter (Appendix B) explaining the research and requesting 

permission for their child to participate was sent to the 

parents of children who met the age qualification. Letters 

were sent to parents of all children who were within the 

appropriate age range until thirty children from each group 

were selected. Parents were advised that results of the 

study would be made available. A number was used to 

identify each subject and the rater was given only the 

coded identification. 

All children in the sample were white and from families 

at the middle socioeconomic level. In the three-year-old 

group, sixteen subjects were boys and fourteen subjects 

were girls. In the four-year-old group, fourteen subjects 

were boys and sixteen subjects were girls. In the five-

year-old group, sixteen subjects were boys and fourteen 

subjects were girls. The relatively equal number of boys 

and girls in the study was a natural occurrence of the 

sampling process. 
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Collection of Data 

The investigator prepared the materials necessary for 

the administration of the five tasks of curiosity based on 

the description of the materials by Kreitler, Zigler, and 

Kreitler (5, pp. 187-193). A manual of instructions 

(Appendix C) and a checklist for recording the data (Appendix 

D) were also developed. 

One rater was selected (Appendix F) and trained to admin-

ister the five tasks of curiosity. Training began with a pre-

sentation by the investigator to explain the purposes of the 

study. The rater was then given a set of the materials and a 

copy of the manual of instructions for administering the tasks 

of curiosity. The rater was allowed to review these materials 

for several days. 

At the next training session an explanation and demon-

stration of each of the tasks of curiosity was made by the 

investigator. This initial demonstration was followed by 

several discussion and practice sessions in order to answer 

questions and clarify procedures. Practice sessions with 

children in each of the three age groups were then conducted. 

The time span for the administration of the tasks was approxi-

mately twenty minutes for each child. 

The rater visited the classrooms of the subjects twice 

prior to the administration of the tasks. During these 

visits, the rater interacted with all children in the room 

by talking with them about what they were doing or by 
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reading a story to them. Through this process the children 

became familiar with the rater. 

The investigator made arrangements for a private area 

for administration of the tasks at each child care facility. 

The tasks were administered only during the morning sessions, 

In order to control sample contamination, subjects to whom 

the tasks had been administered were not allowed to play 

with subjects in the sample to whom the tasks had not yet 

been administered. The manual of instructions describes 

the step-by-step procedure used by the rater (Appendix C). 

Score sheets were tabulated as specified in the manual of 

instructions. 

Analysis of Data 

A factor analysis of the intercorrelations between the 

nineteen variables was performed in this study to deter-

mine if the extraction of the five types of curiosity found 

by Kreitler, Zigler, and Kreitler would be replicated. 

Factor analysis is a tool of considerable value in 
helping us understand the relationships found in 
exploratory studies. In a factor analysis, tests 
that might measure different aspects of the complex 
characteristic or behavior pattern under study are 
administered and a correlation matrix is computed. 
The factor analysis is then carried out in order to 
determine whether "factors" can be identified that 
are related to the behavior being studied (3, 
p. 336). 

Thurstone (7) conducted a classic study in which he used 

factor analysis to identify nine major factors of mental 

ability from a battery of fifty-six measures. 
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Descriptive statistics were used to analyze the data 

on research questions one, two, and three. "Descriptive 

studies are primarily concerned with finding out 'what is'" 

(3, p. 272). Research questions one, two, and three were 

concerned with analyzing the development of the five-types 

of curiosity in three-, four-, and five-year-old children. 

The score of each subject and on each of the variables was 

recorded in frequencies. For each group, a mean frequency 

for each variable was calculated and a mean frequency for 

each type of curiosity was calculated. 

Discriminatory analysis was used to analyze research 

question four which sought to determine whether or not 

children follow a predictable pattern in their development 

of the five specific types of curiosity (6). This tech-

nique statistically distinguishes between two or more groups 

and can discriminate the variables on which the groups differ, 

"Discriminatory analysis is employed when groups of persons 

are defined a priori, and the purpose of the analysis is to 

distinguish the groups from one another on the basis of 

their score profiles" (6, p. 388). 
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CHAPTER IV 

ANALYSIS OF THE DATA 

This study is concerned with gaining information about 

the development of curiosity in three-, four-, and five-year-

old children. In 1975, Kreitler, Zigler, and Kreitler iden-

tified five specific types of curiosity (3) . This study 

sought to study curiosity in three-, four-, and five-year-

old children using the five types of curiosity identified 

by Kreitler and his group of researchers. The purposes of 

this study were to examine the development of the five types 

of curiosity in three-, four-, and five-year-old children, 

and to determine if children follow a predictable pattern or 

sequence in their development of the five specific types of 

curiosity. 

Kreitler, Zigler, and Kreitler (3) examined curiosity 

by recording frequencies of responses on nineteen variables, 

which were believed to reflect curiosity. The frequencies 

of responses were recorded during the administration of five 

tasks. The five tasks measured observation of complex and 

simple stimuli, preference of complex and simple stimuli, 

preference for the unknown, structure of meaning, and object 

exploration. The variables recorded during the administra-

tion of each task are shown in Table II. Kreitler and his 
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group of researchers subjected the data from their study to 

a varimax factor analysis which resulted in the extraction 

of the following five factors or types of curiosity: manipu-

latory curiosity, perceptual curiosity, conceptual curiosity, 

curiosity about the complex, and adjustive—reactive curiosity 

(3) . 

In this study, the five tasks of curiosity were adminis-

tered to thirty three-year-olds, thirty four-year-olds, and 

thirty five-year-olds. The responses of the children were 

recorded in frequencies for the nineteen variables and were 

analyzed in order to ascertain the answers to the stated 

research questions. 

The stated research questions are 

1. When analyzed as a group, how do three-year—old 

children develop in the areas of (a) manipulatory curiosity, 

(b) perceptual curiosity, (c) conceptual curiosity, (d) 

curiosity about the complex, and (e) adjustive-reactive 

curiosity? 

2. When analyzed as a group, how do four-year-old 

children develop in the areas of (a) manipulatory curiosity, 

(b) perceptual curiosity, (c) conceptual curiosity, (d) 

curiosity about the complex, and (e) adjustive-reactive 

curiosity? 

3. When analyzed as a group, how do five-year-old 

children develop in the areas of (a) manipulatory curiosity, 

(b) perceptual curiosity, (c) conceptual curiosity, (d) 
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curiosity about the complex, and (e) adjustive-reactive 

curiosity? 

4. Do young children follow a predictable pattern in 

their development of the five specific types of curiosity? 

Factor Analysis 

In order to understand how the five types of curiosity 

were derived, it is necessary to examine the statistical 

technique of factor analysis. The purpose of factor analysis 

is 

to reduce a matrix of inter-correlations among test 
scores and other variables to a smaller number of 
psychological dimensions which will account for the 
wide diversity of individual performance. It attempts 
to analyze the inter-correlations among variables on 
the basis of broad factors, with a view to discovering 
the smallest number of such factors needed to account 
for the variance in the performance of the individuals 
represented (4, p. 307). 

Factor analysis is a technique which assists the 

researcher in selecting a set of answers to the research 

question. In the case of Kreitler, Zigler, and Kreitler, 

the question was, "Which variables are correlated in such a 

way that they can be grouped together and can then be 

determined to predict variation in the curiosity of children?" 

As stated by these researchers, "the major purpose of this 

study [the study by Kreitler, Zigler, and Kreitler] was to 

examine a relatively wide range of behaviors which could be 

regarded as manifestations of curiosity in order to determine 

whether they reflect one or more types of curiosity" (3, 
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p. 186). The five factors or types of curiosity were deter-

mined by subjecting the intercorrelations between the nineteen 

variables of curiosity to a varimax factor analysis. Kreitler, 

Zigler, and Kreitler found "clear and definite patterns" for 

the first four factors, but a "less clearcut definition" for 

the fifth factor (3, pp. 194-196). 

The process of interpreting the data is extremely impor-

tant in understanding constructs derived through factor 

analysis. Factor analysis involves three customary steps, 

each of which allows for alternatives. In the first step, 

a correlation matrix is prepared and the researcher has to 

define the relevant universe of analysis and select the 

appropriate measure of association. In the Kreitler study, 

the universe of analysis consisted of the nineteen variables 

and the measures of association used were product moment 

correlation coefficients. 

The second step in factor analysis is to reduce the 

data by constructing a new set of variables, initial factors, 

based on the interrelations found in the data. "In doing so, 

the new variables may be defined as exact mathematical trans-

formations of the original data, or inferential assumptions 

may be made about the structuring of variables and their 

source of variation" (10, p. 2). 

The third step in factor analysis involves the rota-

tion of the initial factors into terminal factors. This 

final step offers many alternatives as 
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there are many statistically equivalent ways to 
define the underlying dimensions of the same data 
set. . . . On the other hand, not all the statis-
tical factor solutions are equally meaningful in 
theoretical terms. . . . Therefore, one is left to 
choose the best rotational method to arrive at the 
terminal solution that satisfies the theoretical 
and practical needs of the research problem (10, 
p • 2) . 

Both orthogonal and oblique rotational methods are used to 

arrive at final factor patterns. The most common rotational 

method is varimax and it was the method employed by Kreitler 

and his group of investigators. After the factors are 

derived, the magnitude and direction of the factor loadings 

must be examined in order to interpret or name the derived 

factor. 

In discussing the limitations of factor analysis, Mouly 

states, 

As a technique of science . . . factor analysis 
is subject to a number of limitations. 1. It rests 
on the concept of correlation, with all of its inherent 
inaccuracies and weaknesses. 2. The factors have to 
k® identified on the basis of judgment, and it is 
difficult to determine how many factors should be 
extracted from a given correlational matrix. 3. Only 
factors that have been included in the inter-
correlational matrix can arise from factor analysis. 
Any factor that cannot be measured precisely with our 
present instruments is not likely to emerge as a 
factor, nor is factor, such as ability to read, which 
is a common denominator in the matrix. There is no 
way of determining the factorial structure underlying 
human behavior: the only factors that can be dis-
covered are those that have been included in the matrix. 
Consequently, the factorial pattern which is discovered 
in a particular study cannot be interpreted as con-
clusive evidence of the existence or significance of 
the factors discovered (4, p. 308). 
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It should be apparent that factor analysis involves a 

degree of subjectivity. In addition, Platten and Williams 

found that "generalization of construct interpretations of 

a given instrument across different populations may be 

hazardous" (7, p. 453). Therefore, a replication of the 

factorial analysis procedure using the data from this study 

was conducted. 

Results of subjecting the intercorrelations of the 

nineteen variables to a varimax factor analysis, the same 

type of factor analysis used by the Kreitler group, are 

presented in Table III. Data were analyzed using two methods, 

PA2 and Alpha, using SPSSX FACTOR (5). The results revealed 

negligible differences, indicating that the data were stable. 

This factor analysis may be compared to the results of the 

factor analysis in the Kreitler study, as presented in Table 

IV. 

In the study by Kreitler, Zigler, and Kreitler, five 

factors were identified as indicated in Table IV. Results 

of the factor analysis using the data in this study indicate 

patterns for eight factors. The first two factors have high 

loadings similar to those in the Kreitler study. High load-

ings on the third and fourth factor in this study appear to 

compare to the high loadings on the third factor in the 

Kreitler study. The remaining four factors do not show 

common high loadings with the remaining two factors in the 

Kreitler study. 
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TABLE IV 

RESULTS OF A VARIMAX FACTOR ANALYSIS OF NINETEEN 
VARIABLES OF CURIOSITY IN THE STUDY BY KREITLER, 

ZIGLER, AND KREITLER 

Tas> Variables I II III IV V Communality 

a. 1. Simple stimuli— 
mean obs. time .13 .97* -.04 -.16 -.06 .99 

2. Complex stimuli-
mean obs. time .11 .91* !-. 06 .35* . 02 .96 

3. Mean time dif. 
bet. complex & 
simple stimuli -.03 -.11 -.05 .96* ' .08 .95 

4. Switching glance 
—total no. .06 .63* .03 .26 .22 .51 

5. No. of pairs 
whose complex 
stimulus was 
viewed longer -.13 .20 .03 .48* .00 .29 

b. 6. No. of complex 
stimuli preferred .09 .04 .04 .25 -.07 .07 

7. Switching prefer-
ences—total no. .09 .43* -.03 -.05 .25 .26 

c. 8. Choosing the un-
known—total no. .04 .12 -.20 .06 .36* .19 

9. Switching choice 
—total no. .06 -.09 .23 .08 .07 .07 

d. LO. No. of meaning 
values .04 -.04 .85* .07 • -.10 I .74 

LI. No. of meaning 
dimensions .16 • -.06 .84* .05 .01 .73 

e. ] L2. Time interval of 
choice .32* .01 • -.25 .05 .03 .17 

.3. No. of "inspect-
ing" manipula-
tions .79* .20 --.06 .06 .16 ' .70 



TABLE IV—Continued 

112 

Task Variables I II III IV V Communality 

14. No. of "customary 
use" manipula-
tions -.11 .00 .36* -.05 .87* .90 

15. No. of explora-
tory manipula-
tions .93* .00 .04 .03 -.13 .88 

16. Total no. of 
manipulations .97* .07 .10 .03 .17 .99 

17. Total time of 
manipulations .33* .13 .23 -.04 -.02 .18 

18. Weighted index 
of questions .01 .10 .36* -.08 .16 .17 

19. Teacher's rating .15 .12 .19 -.13 .30* .19 

*Loadings of .30 or greater were considered to contribute 
to the variance in the theoretical dimension or factor. 

The variables which are highly loaded on the first factor 

in the Kreitler study were: Variable 16, the total number of 

manipulations; Variable 15, the number of exploratory manipu-

lations; Variable 13, the number of inspecting manipulations; 

Variable 17, the total time of manipulations; and Variable 12, 

the time interval of choosing to play with new or with 

partially familiar toys. Kreitler, Zigler, and Kreitler 

named this factor "manipulatory curiosity" (3, p. 196). In 

this study, the same variables are highly loaded on the 

first factor with the exception of Variable 12. In addition, 

Variable 18, the weighted index of questions, had a loading 
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of .32 and could therefore be considered as contributing 

to this factor. 

The variables loaded highly on the second factor in the 

Kreitler study were: Variable 1, the mean time of observa-

tion of simple stimuli; Variable 2, the mean time of observa-

tion of complex stimuli; Variable 4, the number of times the 

child switched his glance between the simple and complex 

stimuli; and Variable 7, preference between the simple and 

complex stimuli. Kreitler, Zigler, and Kreitler named this 

factor "perceptual curiosity" (3, p. 196). In this study, 

the same variables are highly loaded on the second factor, 

with the exception of Variable 7. In addition, Variable 5, 

the number of pairs whose complex stimulus was viewed longer, 

has a loading of .34 and could therefore be considered as 

contributing to this factor. 

The variables loaded highly on the third factor in the 

Kreitler study were: Variable 10, the number of meaning 

values; Variable 11, the number of meaning dimensions; 

Variable 14, the number of "customary use" manipulations; 

and Variable 18, the number of questions asked. 

The high loadings on these variables appear in two 

separate factors in this study. Variable 14 appears in the 

third factor, along with a high loading for Variable 16, the 

total number of manipulations. Variables 10 and 11 have high 

loadings in the fourth factor in the present study. The 

data suggest that Kreitler, Zigler, and Kreitler may have 
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combined these two groups of intercorrelations in order to 

arrive at their third factor construct which they named 

"conceptual curiosity" (3, p. 196). In this study, Variable 

18 is not highly loaded on either the third or fourth factor. 

The high loadings of the remaining two factors in the 

Kreitler study, "curiosity about the complex" and "adjustive-

reactive curiosity" are not comparable to the high loadings 

of the remaining four factors in this study. A possible 

explanation for this is included in the discussion section 

of this chapter. 

Kreitler, Zigler, and Kreitler define their last two 

factors as follows: 

The variables loaded highly on the fourth factor 
suggest that it reflects "curiosity about the complex 
or ambiguous." These variables are: the mean time dif-
ference in favor of observing the complex rather than 
the simple stimulus [Variable 3], the number of pairs 
whose complex stimulus was viewed longer than the simple 
one [Variable 5], and the mean time of observing the 
complex stimuli [Variable 2]. . . . 

Less clearcut is the definition of the fifth and 
last factor. Its high loadings are on the number of 
customary use manipulations [Variable 14], on the 
number of unknowns chosen for inspection [Variable 8], 
and on the teacher's rating [Variable 19]. . . . Two 
features seem to be common to the variables loaded on 
this factor: a certain conventional quality and an 
essentially reactive approach. The conventional 
quality is evident particularly in the tendencies to 
operate toys according to their customary use, to 
uncover covered stimuli [Variable 8], and to switch 
glance or preference. The reactive quality is evident 
both in the marked tendency to respond to the most 
obvious demand characteristics of the objects [Variables 
8 and 14] and in the lack of active exposure to, and 
exploration of, new or complex objects and stimuli. 
Therefore, it is plausible to suggest that the fifth 
factor reflects "adjustive-reactive curiosity" (3, 
pp. 196-197). 
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In factor analysis, factors are determined by variables 

that correlate highly with each other exclusively. In the 

remaining four factors of this study, many of the high load-

ings are also high loadings on one of the first four factors. 

High loadings on the last five factors are as follows. 

On the fifth factor, the high loadings are Variable 5, 

the number of pairs whose complex stimulus was viewed longer; 

Variable 6, the number of complex stimuli preferred; and 

Variable 19, the teacher's ratings. 

On the sixth factor, the high loadings are Variable 2, 

the mean observation time of the complex stimuli and Variable 

3, the mean time difference between viewing the complex and 

simple stimuli. 

The seventh factor has high loadings on Variable 5, the 

number of pairs whose complex stimulus was viewed longer; 

Variable 8, the number of unknowns chosen for inspection; and 

variable 12, the time interval of choice to play with new or 

partially familiar toys. 

The eighth factor has high loadings on Variable 9, the 

number of times the child switched his choice between choos-

ing the known and unknown and Variable 13, the number of 

inspecting manipulations. 

Because of the overlap of the variables which are highly 

loaded on more than one factor and the relatively small 

amount of variance accounted for by these last four factors, 

no attempt is made to name these factor constructs. The 
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following excerpt further explains the rationale for this 

decision. 

In the factor problem as well as in the statistical 
prediction problem one is concerned about residuals and 
how to minimize them. This is practically universal in 
problems that involve observational data. In the statis-
tical prediction problem, one's attention is centered 
on the one variable which is to be predicted and on how 
to minimize the residual errors in that prediction. In 
the factor problem, one is concerned about how to 
account for the observed correlations among all the 
variables in terms of the smallest number of factors 
and with the smallest possible residual errors. Here 
we have the practical problem that, as we postulate more 
and more factors to account for the observed correla-
tions, the residuals get smaller and smaller. Hence, 
every factor problem must deal with the practical question 
of determining when the addition of a new factor causes 
only a negligible reduction in the residuals (9, p. 60). 

Data Related to Research Questions 

Descriptive statistics were used to analyze the responses 

of the subject to the nineteen variables measured during the 

administration of the five tasks of curiosity. Mean fre-

quencies of the responses of each subject on each variable are 

presented in Table V. 

Table VI contains the results for Variable X, the sub-

ject1 s choice to play with new or partially familiar toys. 

Variable X is not included in the table with the other 

variables because of its dichotomous nature. 

Tables V and VI provide the mean frequency of response 

for each variable for the three-, four-, and five-year-old 

subjects. In these tables, the variables are not grouped 

according to the types of curiosity on which they are heavily 
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TABLE V 

MEAN FREQUENCIES OF VARIABLES FOR EACH AGE GROUP 

Variables 
Three-
Year-
Olds 

Four-
Year-
Olds 

Five 
Year 
Olds 

1. Simple stimuli—mean observation time 8. 75 8. 38 7. 74 

2. Complex stimuli—mean observation 
time 8. 68 8. 39 8. 21 

3. Mean time difference between complex 
and simple stimuli 1. 40 1. 32 1. 42 

4. Switching glance—total number 23. 80 26. 93 28. 31 

5. Number of pairs whose complex 
stimulus was viewed longer 3. 03 3. 19 3. 00 

6. Number of complex stimuli preferred 4. 51 4. 22 3. 79 

7. Switching preference—total number 4. 22 4. 38 3. 72 

8. Choosing the unknown—total number 3. 90 3. 41 4. 17 

9. Switching choice—total number 3. 00 2. 96 3. 70 

•
 

o
 

1—1 Number of meaning values 10. 58 . # 

o
 

1—1 32 12. 24 
•
 

1—1 
1—1 Number of meaning dimensions 5. 32 5. 12 6. 10 

12. Time interval of choice 4. 58 3. 88 4. 82 

13. Number of "inspecting" manipulations 1. 83 1. 67 1. 89 

14. Number of "customary use" manipula-
tions 2. 64 2. 51 3. 48 

15. Number of exploratory manipulations 1. 45 1. 03 1. 37 

16. Total number of manipulations 5. 93 5. 03 6. 75 

17. Total time of manipulations 4. 31 4. 50 5. 83 

18. Weighted index of questions 2. 12 0. 83 1. 68 

19. Teacher's rating 3. ,11 3. 79 4. 00 
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loaded. For all age groups, frequencies were high for 

Variable 4, the number of times the child switched his 

glance in the course of viewing all the stimulus pairs, and 

Variable 10, the number of meaning values expressed by the 

child. Overall, frequencies for all variables were similar 

across age groups. 

TABLE VI 

NUMBER OF CHILDREN SELECTING NEW AND PARTIALLY 
FAMILIAR TOYS: VARIABLE X 

Age Group 
Choice of Toys 

Age Group 
New Toys Partially Familiar 

Three-year-olds 17 13 

Four-year-olds 10 20 

Five-year-olds 14 16 

In order to answer research questions one, two, and 

three, the variables loaded on each type of curiosity are 

grouped and their weighted mean frequencies are averaged 

to arrive at a mean frequency for each type of curiosity. 

This information is presented for each age group in Tables 

VII, VIII, and IX. 

The first research question is, "When analyzed as a 

group, how do three-year-old children develop in the areas 

of (a) manipulatory curiosity, (b) perceptual curiosity, 

(c) conceptual curiosity, (d) curiosity about the complex, 
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and (e) adjustive-reactive curiosity?" Table VII presents 

the mean frequency for each type of curiosity for the thirty 

subjects in the three-year-old group. 

As indicated in Table VII, the three-year-old subjects 

expressed perceptual curiosity (M = 11.36) most often. Con-

ceptual curiosity was the second type of curiosity most often 

expressed (M = 5.16) and manipulatory curiosity was the third 

type most often expressed (M = 3.62). Mean frequencies for 

curiosity about the complex and adjustive-reactive curiosity 

are low as compared with mean frequencies of the other types 

(M = 4.37, M = 3.44, respectively). 

The second research question is, "When analyzed as a 

group, how do four-year-old children develop in the areas of 

(a) manipulatory curiosity, (b) perceptual curiosity, (c) 

conceptual curiosity, (d) curiosity about the complex, and 

(e) adjustive-reactive curiosity?" The mean frequency for 

each type of curiosity for the thirty subjects in the four-

year-old group is presented in Table VIII. 

As indicated in Table VIII, the four-year-old subjects 

expressed perceptual curiosity most often (M = 12.02). Con-

ceptual curiosity was the second type of curiosity most often 

expressed (M = 4.70) and manipulatory curiosity was the third 

type of curiosity most often expressed (M = 3.23). Mean 

frequencies for curiosity about the complex and adjustive-

reactive curiosity are low as compared with mean frequencies 

of the other types (M = 4.30, M = 3.24, respectively). 
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The third research question is, "When analyzed as a 

group, how do five-year-old children develop in the areas 

of (a) manipulatory curiosity, (b) perceptual curiosity, 

(c) conceptual curiosity, .(d) curiosity about the complex, 

and (e) adjustive-reactive curiosity?" The mean frequency 

for each type of curiosity for the thirty subjects in the 

five-year-old group are presented in Table IX. 

Table IX indicates that five-year-old children follow 

the same pattern with regard to the most frequently expressed 

type of curiosity as did the three- and four-year-old chil-

dren. The five-year-old subjects expressed perceptual 

curiosity most of ten (M = 11.99); conceptual curiosity was 

the second type of curiosity most often expressed (M = 5.88); 

and manipulatory curiosity was the third type of curiosity 

most often expressed (M = 4.14). Mean frequencies for 

curiosity about the complex and adjustive-reactive curiosity 

are low as compared with mean frequencies of the other types 

of curiosity (M = 4.21, M = 3.88, respectively). 

Discriminant function analysis was chosen to answer 

research question number four which is, "Do young children 

follow a predictable pattern in their development of the 

five specific types of curiosity?" As stated by Huck, 

Cormier, and Bounds, "If a researcher wants to determine 

whether a set of predictor variables can be used successfully 

to predict group membership and if the nominal-level criterion 
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variable has three or more constituent categories, then the 

technique called 'multiple discriminant function analysis' 

must be used" (1, p. 165). In this study the criterion 

variable is group membership, with the subject belonging 

either to the three-year-old group, the four-year-old group, 

or the five-year-old group. 

Klecka describes the statistical technique of discrimi-

nant function analysis in the following way. 

To distinguish between the groups the researcher 
selects a collection of "discriminating variables that 
measure characteristics on which the groups are expected 
to differ. . . . The mathematical objective of discrimi-
nant analysis is to weight and linearly combine the dis-
criminating variables in some fashion so that the groups 
are forced to be as statistically distinct as possible. 

Discriminate analysis attempts to do this by form-
ing one or more linear combinations of the discriminat-
ing variables. These "discriminant functions" are of 
the form D± = d..^ + d±2Z2 + . . . + dipZp where D. 

is the score on^discriminant function i, the d's are the 
weighting coefficients, and the Z's are the standardized 
values of the p discriminating variables used in the 
analysis (2, p. 435). 

In discriminant function analysis, the researcher can 

examine the weighting coefficients of each variable to 

identify which variables contribute most to differentiation 

along the respective dimension or function. Each coefficient 

represents the relative contribution of its associated 

variable to that function (6). 

The statistical technique of discriminant function 

analysis allows for numerous discriminant function or pre-

diction equations to be derived. The researcher must arrive 
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at the best prediction equation. "It is frequently the 

case that the first few discriminant functions account for 

the lion's share of discriminating power, with no additional 

information forthcoming from the remaining functions" (5, 

p. 318). The researcher must determine how much of the 

between-group variability is contributed by each discrimi-

nant function. 

Two measures for judging the importance of a discrimi-

nant function were used in this study. First, the relative 

size of the eigenvalue associated with the function was 

considered. 

The eigenvalue is a special measure computed in the 
process of deriving the discriminant function. It 
is a measure of the relative importance of the function. 
The sum of the eigenvalues is a measure of the total 
variance existing in the discriminating variables. 
When a single eigenvalue is expressed as a percentage 
of the total sum of eigenvalues, we have an easy 
reference to the relative importance of the associated 
function. Since discriminant functions are derived in 
order of their importance, this process can be stopped 
whenever the relative percentage is judged to be too 
small (6, p. 442). 

The second measure for judging the importance of a discrimi-

nant function was the Wilk's Lambda test for statistical 

significance. The Wilk's Lambda test for statistical 

significance was used to determine "the statistical signifi-

cance of discriminating information not already accounted 

for by the earlier functions" (6, p. 442). F-tests were 

used to determine the overall predictive ability of the 

equation. 
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The initial discriminant function analysis contained 

all five types of curiosity, based on the combined mean 

frequencies for the variables loaded on each type. This 

was done in order to determine if a predictive model could 

be generated which would indicate the age of a child based 

on their expressions of the five types of curiosity. The 

prediction equation was, 

D = .49 (X1) + .55 (X2) + .56 (X3) 

where: X1 = manipulatory curiosity, 

X2 = conceptual curiosity, and 

X3 = adjustive-reactive curiosity. 

The eigenvalue obtained in this analysis is 0.18259. 

It represents 99.38 per cent of the explained variance exist-

ing in the discriminating functions. The Wilk's Lambda 

statistic is 0.8446. This value is significant at the .02 

level. These values indicate that this prediction equation 

is the most powerful one derived in this analysis with the 

five types of curiosity. 

However, an F-test revealed that the level of signifi-

cance for this equation was 0.4878 indicating that it could 

predict age only slightly better than chance. The level of 

significance was too high to consider use of this equation 

for practical purposes. 

In the computerized process of checking this prediction 

equation, using the subjects in the sample, 54.8 per cent of 

the four-year-olds are correctly predicted and 65.5 per cent 
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of the five-year-olds are correctly predicted. Only 29 per 

cent of the three-year-olds are correctly predicted through 

use of the prediction equation derived. 

A second discriminant function analysis was computed 

and began with all nineteen variables of curiosity which 

were measured in this study. This analysis was done to 

determine if any combination of the nineteen variables of 

curiosity could be used in an equation to predict age. 

Through the use of a stepwise discriminant analysis program 

(6), the resultant prediction equation was, 

D = .38(X9) + .33(X11) - .76(X13) - .52(X15> + .51(X16) 

+ 1.01(X17) - .08(X18) 

where: 

X^ = number of times the child switched his choice 
between choosing the known and unknown, 

X11 = n u m b e r o f meaning dimensions expressed by the child, 

X, _ = number of inspecting manipulations performed by 
the child, 

xic = number of exploratory manipulations performed by 
the child, 

xifi = t o t a l number of manipulations performed by the 
child, 

X17 = t o t a l time o f manipulations, and 

X-̂ g = weighted index of questions. 

The eigenvalue obtained in this analysis is 0.32. It 

represents 67.20 per cent of the explained variance existing 

in the discriminating variables. A Wilk's Lambda statistic 
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was also computed for this analysis. The Lambda value 

derived is 0.6519. This value is significant at the .001 

level. The eigenvalue and the Wilk's Lambda value indicate 

that the prediction equation is the most powerful one derived 

in this analysis using the nineteen variables of curiosity. 

An F-test revealed that the discriminate function equa-

tion statistically distinguished between groups at the .07 

level of significance. A computer check of this prediction 

equation yields accurate placement of 51.6 per cent of the 

three-year-old subjects, 48.14 per cent of the four-year-

old subjects, and 72.4 per cent of the five-year-old sub-

jects . 

In answer to research question four, this analysis 

determined that young children do not follow a predictable 

pattern in their development of the five specific types of 

curiosity. However, it was also determined that there is a 

predictive relationship between a combination of seven 

variables or measures of curiosity and age. 

Some additional data were also obtained in the statis-

tical program used to compute the factor analysis and the 

discriminant function analysis (6). T-tests were conducted 

for each type of curiosity and for each variable between 

three- and four-year-olds and between four- and five-year-

olds in order to determine if statistical differences 

existed. Significant t-values at the .01 level were found 

between four- and five-year-olds for manipulatory curiosity 
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(t = -2.68) and conceptual curiosity (t = -2.61). The only 

variable yielding a significant difference between groups is 

Variable 18, the weighted index of questions asked about the 

toys after the playing period. For Variable 18, the t-value 

between the three-year-olds and four-year-olds is significant 

at the .04 level (t = 2.03). 

Discussion 

The analysis of the data must be considered in the light 

of the research and literature which had previously focused 

on the area of curiosity. First, the factor analysis of the 

data obtained in this study must be compared with the factor 

analysis of the data obtained in the study by Kreitler, 

Zigler, and Kreitler. In the Kreitler study, the factor 

analysis of the intercorrelations between the nineteen 

curiosity measures yielded five independent factors. The 

factor analysis of the data in this study yielded eight 

factors. However, the third and fourth factors combined 

have similar high loadings as the third factor alone in the 

Kreitler study. 

The third factor obtained from the data in the Kreitler 

study had high loadings on Variables 10, 11, 14, and 18. In 

this study, the third factor has high loadings on 14 and 16 

and the fourth factor has high loadings on 10 and 11. 

Variables 10, 11, 14, and 18 are dependent upon the conceptual 

development of the subject. Variable 18, the weighted index 
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of questions asked about the toys after the playing period, 

is not heavily loaded on either the third or fourth factor 

obtained from the data in this study. It could be that the 

questioning skills of children in this age group are not 

sufficiently developed to have yielded a high correlation 

with other variables in these factors. In the Kreitler 

study, the subjects were six-year-old children and they 

might have developed more question-asking skills than the 

three-, four-, and five-year-old children in this study. 

Another point of interest in comparing the two factor 

analyses is that the final two factors obtained from the 

data in the Kreitler study, which were labeled curiosity 

about the complex and adjustive-reactive curiosity, did not 

appear in the factor analysis from the data in this study. 

Curiosity about the complex implies that the child must 

have developed sufficient concepts or cognitive schemas about 

the expected in any given stimulus in order to be aware of 

the perplexing or unusual. Adjustive-reactive curiosity is 

exemplified when the child responds to a stimulus in the 

conventional manner, but is most attentive to the most 

striking characteristic. It is theorized that both of these 

types of curiosity would develop as children learn more about 

their environment and are more indoctrinated into societal 

and cultural norms. The younger subjects in this study might 

not have had enough experiences and acculturation for the 

development of the type of responses exemplified by the 
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six-year-olds in the Kreitler study, which accounted for the 

extraction of the final two factors or types of curiosity. 

A salient point about factor analysis is that the pro-

cedure itself allows for some ingenuity of the data by the 

researcher. As discussed earlier in this chapter, the 

researcher must make choices during each of the three major 

steps of the procedure in factor analysis. Therefore, it 

is unlikely that two independent researchers would obtain 

identical results. 

Research questions one, two, and three sought to 

describe how three-, four-, and five-year-old children were 

developing the five types of curiosity, respectively. For 

all three groups, the most prominent type of curiosity was 

perceptual. Conceptual curiosity was the second most 

prominent type of curiosity and manipulatory curiosity was 

the third most prominent type of curiosity. Conversely, the 

study does not substantiate the literature since some form 

of measure of manipulatory curiosity is most often used in 

the studies with young children. Results of this study 

indicate that when researching the curiosity behaviors of 

young children tests of perceptual and conceptual curiosity 

should also be used and should have at least as much weight, 

if not more, than the tests of manipulatory curiosity. 

These data reaffirm the conclusion by the Kreitler 

group that the current measuring instruments for curiosity 
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are inadequate. As cited in the literature, curiosity is 

defined by various researchers according to the way it is 

measured. In the Kreitler study, only 52 per cent of the 

variance in curiosity was accounted for by the five factors. 

In this study, the five factors account for 82 per cent 

of the variance. However, there is still that portion of 

variance that is unexplained and unmeasured. The larger 

percentage of unexplained variance with older subjects could 

indicate that as children grow older their curiosity takes on 

more different forms of expressions. Another possibility is 

that as some children grow older they learn not to express 

their curiosity which leads to additional variance in scores. 

Two interesting observations were made during the tabula-

tion of the score sheets. First, while categorizing the 

response units into meaning dimensions, the investigator 

observed that some meaning statements indicated more depth 

of knowledge, but were only made once; whereas, other sub-

jects repeated the same type of meaning dimension often and 

received more points. 

The second observation pertained to the rating by the 

teacher on two five-point scales, another item used as a 

variable of curiosity. However, in this study, the rating 

by the teacher variable had a low correlation with the other 

variables. Since this is a subjective type of measurement 

about a construct whose definition varies from one researcner 

to the next, perhaps this type of judgment should be omitted. 
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Not only must further research address the problems of 

determining all of the manifestations of curiosity, it must 

also work toward developing the most accurate method of 

measuring curiosity. 

Research question four pertained to determining whether 

there was a predictable pattern in the development of the 

five types of curiosity in three-, four-, and five-year-old 

children. While no pattern was discovered, it was found 

that certain variables could be used successfully in a pre-

diction equation to predict age. This finding is consistent 

with the literature in that it indicates again that predic-

tions about the curiosity exhibited by children of differing 

ages must take into consideration the precise measures of 

curiosity used. 

The t-tests are interesting in that all but three out 

of forty-six t-tests yielded no significant differences. 

The lack of differences between groups could be due to the 

fact that the subjects were actually at different develop-

mental levels. There still might be a sequence for develop-

ing the different types of curiosity, but before this can be 

determined, it will be necessary to ascertain the develop-

mental level of each child and to identify the components 

of development that are important to curiosity. 

Another point for consideration is that the way children 

learn or develop curiosity may depend, in part, on their 
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style of learning. An illustration of this can be observed 

in the meaning dimensions used by the subjects in referring 

to the toys in Tasks D and E. Some children described more 

parts and sensory qualities of the toys, but seemed to ignore 

their function or purpose. Other children were aware of the 

function or purpose of the various toys, but said little 

about their characteristics. 

The preceding results provide support for considering 

curiosity as a differentiated set of behavioral tendencies 

rather than a unitary construct. In light of the influence 

of the entire early childhood phase of life, education for 

this age group should be involved in developing all types of 

curiosity and becoming aware of any socially inhibiting 

factors on a child's investigatory behaviors. 
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CHAPTER V 

SUMMARY, FINDINGS, CONCLUSIONS, IMPLICATIONS, 

AND RECOMMENDATIONS 

The purpose of this study was to investigate the 

development of curiosity in young children. A previous 

study (1) had identified five specific types of curiosity: 

manipulatory curiosity, perceptual curiosity, conceptual 

curiosity, curiosity about the complex, and adjustive-

reactive curiosity. The basic problem was to describe the 

development of these five types of curiosity in three-, 

four-, and five-year-old children. A secondary problem was 

to determine if children follow a predictable pattern in 

their development of the five types of curiosity. 

Five tasks of curiosity were administered individually 

to thirty three-year-olds, thirty four-year-olds, and thirty 

five-year-olds. The five tasks had been developed by 

Kreitler, Zigler, and Kreitler (1) to measure nineteen 

variables selected because of their frequency of use in 

measuring curiosity by other researchers. A trained rater 

administered the five tasks and recorded the frequency of 

responses for each variable. These responses were tabulated 

and mean scores for each variable and each type of curiosity 

were calculated for each group. 

139 
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Based on the data in this study, a factor analysis of 

the nineteen variables yielded factors with similar high 

loadings as the first three factors in the Kreitler, Zigler, 

and Kreitler study. These three factors were identified as 

manipulatory curiosity, perceptual curiosity, and conceptual 

curiosity. The other two factors identified in the Kreitler, 

Zigler, and Kreitler study, curiosity about the complex and 

adjustive-reactive curiosity, were not found in this study. 

A discriminant function analysis based on the types of 

curiosity yielded a prediction equation, but the equation did 

not significantly distinguish between groups. However, a 

discriminant function analysis based on the nineteen variables 

of curiosity yielded a prediction equation containing a com-

bination of seven variables which did significantly discrimi-

nate between age groups. 

Findings 

The findings reported in this section were contingent 

upon the variables considered, the instrument used to 

measure those variables, and the conditions under which the 

data were collected. The following findings resulted from 

the study. 

1. A factor analysis identified eight factors. Factors 

that were similar to those found by Kreitler, Zigler, and 

Kreitler (1) included manipulatory curiosity, perceptual 

curiosity, and conceptual curiosity. The remaining factors 
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found in this study had high loadings that were not indepen-

dent of the other factors and too dissimilar to each other 

to warrant a theoretical construct or name. 

2. As a total group, the three-year-old subjects 

exhibited the five types of curiosity from most often 

expressed to least often expressed as follows: perceptual 

curiosity, conceptual curiosity, manipulatory curiosity, 

curiosity about the complex, and adjustive-reactive curiosity. 

3. As a total group, the four-year-old subjects exhib-

ited the five types of curiosity from most often expressed 

to least often expressed as follows: perceptual curiosity, 

conceptual curiosity, manipulatory curiosity, curiosity about 

the complex, and adjustive-reactive curiosity. 

4. As a total group, the five-year-old subjects exhib-

ited the five steps of curiosity from the most often expressed 

to the least often expressed as follows: perceptual curiosity, 

conceptual curiosity, manipulatory curiosity, curiosity about 

the complex, and adjustive-reactive curiosity. 

5. Discriminant function analysis was utilized to 

derive a prediction equation based on the five types of 

curiosity. The most predictive equation derived was based 

on a combination of manipulatory curiosity, conceptual 

curiosity, and adjustive-reactive curiosity. However, this 

equation did not significantly predict age. 

6. Discriminant function analysis was utilized to 

derive a prediction equation based on the nineteen variables 
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used to measure curiosity. A combination of seven variables 

did significantly predict the age of the subject. These 

predictive variables were as follows: number of times the 

child switched his choice between choosing the known and 

unknown, number of meaning dimensions expressed by the child, 

number of inspecting manipulations performed by the child, 

number of exploratory manipulations performed by the child, 

total number of manipulations performed by the child, total 

time of manipulations, and the weighted index of questions. 

7. A significant difference was found between four-

and five-year-old children on their mean score for manipula-

tory curiosity. 

8. A significant difference was found between four-

and five-year-old children on their mean score for conceptual 

curiosity. 

9. A significant difference was found between three-

and four-year-old children on their mean frequency for 

Variable 18, the weighted index of questions asked about the 

toys after the playing period. 

Conclusions 

The preceding findings provide support for the follow-

ing conclusions. 

1. Curiosity can be regarded as a group of related 

tendencies rather than a unitary trait or construct. 
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2. Some manifestations or types of curiosity have not 

been determined. Therefore, current methods of measuring 

curiosity are inadequate. 

3. The most predominant types of curiosity exhibited 

by three-, four-, and five~year-old children are perceptual 

curiosity, conceptual curiosity, and manipulatory curiosity. 

4. Although no predictable pattern for the development 

of the five types of curiosity among three-, four-, and 

five-year-old children can be cited, five-year-olds can be 

expected to develop more manipulatory and conceptual curiosity 

than four-year-olds. 

Implications 

The information gained through the analysis of the data 

in this study and from previous research suggests the follow-

ing implications in regard to current practice. 

1. Parents and educators of young children should make 

efforts to encourage and provide for the development of all 

types of curiosity. 

2. When interpreting research about children's 

curiosity, it is imperative to consider how curiosity was 

measured. In most previous investigations, the measuring 

instrument has essentially measured only one or two specific 

types or manifestations of curiosity. 

3. Three-, four-, and five-year-old children should 

receive encouragement and participate in experiences which 
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allow for the development of perceptual curiosity and con-

ceptual curiosity, as well as manipulatory curiosity, the 

type most often encouraged in this age group. 

4. Conceptual development and question-asking skills 

should be considered an essential element of curiosity 

development. 

Recommendations 

The following recommendations for research are based 

upon the data in this study. 

1. Further research should be conducted to determine 

the types of curiosity and to determine if various types 

appear at developmental stages. Specifically, since the 

types of curiosity expressed by the three-, four-, and 

five-year-old subjects in this study appear to be similar 

across age groups, research should be conducted to determine 

if the development of curiosity differs between preprimary 

and primary children. 

2. Precise methods for measuring all types of curiosity 

should be developed. 

3. Further research should be conducted to determine 

if children develop curiosity in relation to their individual 

style of learning. 
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Dear 

I am a doctoral student in Early Childhood Education at North Texas 
State University. The purpose of my dissertation is to investigate 
the development of curiosity in young children. A previous study* 
has identified five specific types of curiosity: manipulative curi-
osity, perceptual curiosity, conceptual curiosity, curiosity about 
the complex, and adjustive-reactive curiosity. I plan to study 
and describe the development of each of the five types of curiosity 
in three-, four-, and five-year-old children. 

In order to obtain data about the development of the five types of 

curiosity, a set of tasks will be administered to the children in the 

study by a trained rater. A brief description of the tasks is en-

closed for your reference. I am requesting your assistance with this 

study by allowing me to include the children in your classes in select-

ing my sample. A coded system of identification will be used so that 

the children involved in the sutdy will remain anonymous. The amount 

of time required of each child will be small. Information collected 

will be recorded as group data and I will be happy to share the find-

ings with you and your staff. 

I will contact you in the next few days to discuss your center's par-
ticipation in this study and to answer any questions you might have. 
Thank you for your consideration of this request. 

-Sincerely, 

North Texas 
State 

University 

Denton, Texas 
76203 

Elementary, 
Early Childhood, 

and Reading 
Education 

Martha M. Foote 

*Kreitler, Schulamith, Edward Zigler, and Hans Dreitler, "The Nature 
of Curiosity in Children," Journal of-School Psychology, XII (Fall, 1975) 
185-200. * 

College of Education • AC817-788-2231 



148 

Description of Tasks of Curiosity 

Task Observation of Simple and Complex Stimuli 

Nine pairs of stimuli or designs, drawn in black ink on 
white cardboard, are shown to the child in a four-sided open 
box constructed so that the child can view either the card on 
k ? r e o n e o n . h i s left, but he cannot view them 

®r" E a f h p a i r o f c a r d s contains one simple and one 
The rater records the amount of time the 

child spends viewing each stimulus card and the number of 
times the child switches his glance from the right to the 
left stimulus or vice versa. 

Task §.: Preference for Simple or Complex Stimuli 

In this task the child is asked to verbally state a 

?® n c e f o r o n e o f ? a c h o f t e n Pairs of simple and complex 
stimuli cards. The stimuli are presented side by side on 
a ^ ?"e l n front of the child and the rater records which 
stimulus of each pair the child prefers. 

Task C: Preference for the Known and Unknown 

T h e stimuli for this task consists of cardboard folded 
|'^ape ° f houses." Each "house" has two flaps. One 

of the flaps has a picture on the outside and the same 
picture underneath. The outside of the other flap is blank 
and behma it is a novel picture. The child is instructed 
o open one flap each time and the rater records which flap 

the cnild opens on each stimulus pair. 

Task D: Extent of Structure of Meaning of Ordinary Objects 

In this task the child is shown the following toys: a 
^h?i!f?~31Ze C a r ' ^ i r o n ' a telephone, and a piano. The 
« f I t J r e s P ° n s e s t o the toys are' recorded and coded in terns 
or the meanings conveyed by the responses. 

Task Object Manipulation 

^ d S k m e a s u r e s t h e type and duration of manipulations 
Th^\-h and active mrormation-seeking verbal, behavior. . 

fu • 1 S allowed to play with the toys used in Task D or 
with anotner set of toys for ten minutes while the rater 
observes and records the child's manipulations into three 
categories; inspective manipulation, customary use manipula-
tions, or exploratory manipulations. The child is also 
encouraged to ask questions about the toys and the number of 
questions asked is recorded. 
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February, 1984 

Dear Parent: 

North Texas 
Stat* 

University 

Denton, T t x i t 
76203 

Elementary, 
Early Childhood, 

and Reading 
Education 

Jorth a
Tfx^°^^

S tn d e n t i n E a r l y childh°o<3 Education at 
North Texas State University. The purpose of my dissertation 

i - M - J K S : Ss J M S V J . - E S J S h j r . I S ; r 

« i s 3 y
t s °f 

lh> " « » • t..k, wlil be sco«S ty 
and recording the child's preference .for a particular i?em or 
frequency of times a child performs a particular ac?ivUy 
^hild rin U^M= nVS U r a s s i s t a n c e by allowing me to include your 
used so that thp Uph'1 C O < 3 e d f y S t e m ° f identification will be 
^ . ' ^ L S S t T t ' i S S r^Jrel £ 

• - ~ « i -
If you have any questions about the study, please contact m* 
S r S request!^ T h a" k y O U ^ * ' 0 0 ° ° ^ ^ 
Sincerely, 

Martha M. Foote 

*Kreitler, Schulamith, Edward Zigler, and Hans Kreitler "Tho 

XIIUSall, 1975Kt185-2S5!ldren'M ^urnal of School P s y c h ^ y , 

College of Education • AC817-788-2231 
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Parental Consent Form 

Please complete and return this form to your child's teacher. 

Permission is granted for 

(child's name) 

to be included in the study of the development of curiosity 

in young children. 

Thank you for your cooperation. 

(Parent Signature) 

(Date) 
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Introduction 

Curiosity is recognized as a motivational force under-

lying learning and achievement. In a study conducted by 

Kreitler, Zigler, and Kreitler,* tasks were designed to 

measure behaviors which were believed to reflect curiosity. 

The purpose of this study was to determine whether there 

are one or more types of curiosity. After these tasks were 

administered to eighty-four first-grade children, a factor 

analysis allowed the extraction of five types of curiosity: 

manipulatory curiosity, perceptual curiosity, conceptual 

curiosity, curiosity about the complex, and adjustive-

reactive curiosity. These findings indicate that the assess-

ment of curiosity could be done in terms of the five types 

of curiosity. 

Purposes of the Study 

The purposes of this study are to examine the develop-

ment of the five types of curiosity in three-, four-, and 

five-year-old children and to determine if children follow 

a predictable pattern or sequence in their development of 

the five specific types of curiosity. 

*Schulamith Kreitler, Edward Zigler, and Hans Kreitler, 
"The Nature of Curiosity in Children," Journal of School 
Psychology, XII (Fall, 1975), 185-200. 
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The Instrument 

In developing the five tasks, Kreitler, Zigler and 

Kreitler included the main procedures used in previous 

studies of curiosity in children and selected the pro-

cedures believed to provide the best "measure of the major 

possible manifestations of curiosity" (1, p. 187). Content 

validity was established through the use of a panel of 

judges. Following is a listing and description of the tasks 

together with the variables that will be measured under 

each task. Variables are stated as they were by Kreitler, 

Zigler, and Kreitler. 

Task A: Observation of Simple 
and Complex Stimuli 

This task consists of nine pairs of stimuli with each 

pair containing one simple and one complex stimulus (see 

Appendix E). The five complexity dimensions of homogeneity-

heterogeneity of elements, regularity-irregularity of 

arrangement, amount of material, regularity of shape, and 

congruity-incongruity of the elements are represented. 

"The stimuli were selected on the basis of judgments of two 

independent judges who were asked to evaluate the degree to 

which various pairs of stimuli exemplified each dimension" 

(1, p. 197). The stimuli, drawn in black ink on white card-

board, are shown to the child in the four-sided open box con-

structed so that the child can view either the stimulus on 

his right or the one on his left, but he cannot view them 
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both together. The child must turn his head to a visible 

degree to view either stimuli. The sequence and the right 

and left placement of the stimuli pairs are presented in 

random order. The experimenter records the amount of time 

the child spends viewing each stimulus and the number of 

times the child switches his glance from the right to the 

left stimulus or vice versa. 

Variables to be measured include: 

Variable 1: Mean time spent viewing the simple stimulus 
in each of the nine pairs, 

Variable 2: Mean time spent viewing the complex 
stimulus in each of the nine pairs, 

Variable 3: Mean time difference between viewing the 
complex and the simple stimulus in each 
stimulus pair, 

Variable 4: Number of times the child switches his 
glance from the right to the left stimulus 
or vice versa in the course of viewing all 
of the stimulus pairs, and 

Variable 5: Number of pairs whose complex stimulus was 
viewed longer than the simple stimulus (1, 
p. 189). 

Task B: Preference for Simple 
or Complex Stimuli 

In this task the child is asked to verbally state a 

preference for one of each of ten pairs of simple and complex 

stimuli (see Appendix E). The stimuli are again drawn in 

black or white cardboard and they exemplify the same five 

dimensions as in Task A. "According to the evaluation of 

the judges there were no differences between the pairs in 
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the degree to which they exemplified the relevant dimension" 

(1, p. 189). The stimuli are presented side by side on a 

table in front of the child and the experimenter records 

which stimulus of each pair the child prefers. 

The variables to be measured are 

Variable 6: Number of complex stimuli preferred by the 
child on the ten pairs and 

Variable 7: Number of times the child switched his 
preference from a simple stimulus on one 
stimulus pair to a complex stimulus on 
another stimulus pair or vice versa (1 
P. 189). 

Task C: Preference for the 
Known and Unknown 

In this task the stimuli consists of cardboard folded 

in the shape of "houses." 

Each stimulus had two flaps ("doors"). On the outside 
of one flap was a picture and behind it was the same 
picture. The outside of the other flap was blank, and 
behind it was a novel picture. Half of the houses had 
an outside picture on the left flap, and half on the 
right flap. The pictures were drawn in black ink on 
white background. The nine stimuli were shown to the 
child in random order (1, p. 190). 

The child is instructed to open one flap each time and only 

one. The experimenter records which flap the child opens on 

each stimulus. 

The variable to be measured is 

Variable 8: Number of stimuli on which the child opened 
the flap with no picture on the outside 
and 

Variable 9: Number of times the child switched from 
opening a flap blank on the outside to open-
ing a flap with an outside picture or vice 
versa (1, p. 190). 
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T a s k D: Extent of Structure of Meaning 
of Ordinary Objects 

This task involves the recording and coding of the 

meaning-conveying responses of a child when shown (but not 

given) the following toys: a medium-size car, an iron, a 

telephone, and a piano. "They were selected on the basis of 

pretests which showed them to be equally familiar to middle-

and lower-class children, equally interesting to boys and 

girls, and allowing for an approximately equal number of 

different manipulations, i.e., 7.8 per object" (1, p. 191). 

Underlying this task is the assumption that a more curious 

child would have acquired more diverse information about 

objects and would use more meaning dimensions in his 

responses. The responses are measured by a method developed 

by Kreitler and Kreitler (2). 

The variables to be measured are 

Variable 8: Number of different response units (units 
which communicate something about the 
object) used to convey the meaning of all 
four objects and 

Variable 9: Number of different meaning dimensions 
(e.g., the referent's function, mode of 
operation, place of existence, etc.) used 
to convey the meaning of all four objects 
(1, p. 191) . 

Task E: Object Manipulation 

This task measures the type and duration of manipula-

tions with objects and active information-seeking verbal 

behavior. The child is allowed to play with the objects 
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used in Task D or he may choose to play with another set of 

toys which was found by a panel of judges to meet the same 

criteria as the objects in the first set. The new toys 

include a truck, a red board with removable screws and 

flaps, a set of barrels that can be inserted into one 

another, and a kaleidoscope. The child is allowed to play 

with the toys for ten minutes while the experimenter observes 

and records the manipulations of the child into three 

categories. 

After the ten minutes of playing time, the child is asked 

if there is anything he would like to know about the objects 

and is encouraged to ask questions. 

Questions asked by the child in response to these 
instructions were considered spontaneous and assigned 
a weight of two points each. If the child did not 
ask any spontaneous questions, the experimenter 
encouraged him by pointing out the toys one by one 
and saying: "Do you want to know something about this?" 
Questions asked by the child after this encouragement 
were considered encouraged responses and assigned a 
weight of one point each (1, p. 192). 

The variables to be measured are 

Variable X: (Unnumbered because due to its dichotomous 
character it was not included in the 
factor analysis.) The child's choice to 
play with new or with partly familiar 
toys ; 

Variable 12: The time interval (in seconds) between the 
end of the rater's question about choice 
and the child's response; 

Variable 13: Total number of inspective manipulations, 
i.e., takes object in hand and looks at 
it, mostly while turning it around? 
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Variable 14: Total number of manipulations using the 
object in its customary manner, e.g., 
plays phoning and listening with the phone, 
plays tones on the piano or views the 
image in the kaleidoscope; 

Variable 15: Total number of exploratory manipulations, 
exploring the manner in which the object 
operated or is structured, e.g., attempts 
to loosen or detach some fixed part(s) of 
the object, attempts to take the object 
apart, handles various moving parts, etc.; 

Variable 16: Total number of manipulations, i.e., the 
sum of Variables 13, 14, and 15; 

Variable 17: Total time spent exploring or manipulating 
the four objects; and 

Variable 18: Weighted index of questions asked about 
the toys after the playing period (1, 
p. 193). 

A final variable based on teacher ratings was also 

used. 

Variable 19: The teacher's averaged ratings of the 
child on two, five-point scales defined 
in the following manner: "As compared 
to the other children, the child is 
interested in many things vs. uninterested 
at all," and "As compared to the other 
children, the child is highly curious vs. 
not curious at all." 

The following is a summary of the variables which will 

be used to measure the development of each type of curiosity. 

The variables that are heavily loaded on each type of 

curiosity are specified as follows: 

Variables Used in Measuring the 
Types of Curiosity 

Manipulatory Curiosity 
Variable 13.—Number of "inspecting" manipulations. 
Variable 15.—Number of "exploratory" manipulations. 
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Variable 16.—Total number of manipulations. 
Variable 17.—Total time of manipulations. 

Perceptual Curiosity 
Variable 1. Simple stimuli-mean observation time. 
Variable 2. Complex stimuli—mean observation time. 
Variable 4.—Switching glance-total number. 
Variable 7. Switching preference——total number. 

Conceptual Curiosity 
Variable 10.—Number of meaning values. 
Variable 11. Number of meaning dimensions. 
Variable 14.—Number of "customary use" manipulations. 
Variable 18. Weighted index of questions 

Curiosity about the Complex 
Variable 3. Mean time difference between complex and 

simple stimuli. 
Variable 5.—Number of pairs whose complex stimulus 

was viewed longer. 
Variable 2.—Complex stimuli—mean observation time. 

Adjustive-Reactive Curiosity 
Variable 14.—Number of "customary use" manipulations. 
Variable 8.—Choosing the unknown—total number. 
Variable 19.—Teacher ratings. 

General Directions for Administering 
the Tasks 

Materials Needed 

The examining area will be a private one so as to 

insure freedom from distraction. The area will have a 

table, a chair for the child, and a chair for the rater. 

A pencil will be used for making recordings on the scoring 

sheet and a scoring sheet will be needed for each child. 

Task A 

Nine pairs of stimulus cards 
The four-sided open box with the special construction 

features and the four-channel event recorded 
(i.e., two counters and two stopwatches) 
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Task B 

Ten pairs of stimulus cards 

Task C 

Nine stimulus "houses" 

Task D 

First set of toys: a medium—size car, an iron, a 
telephone, and a piano 

Tape recorder 

Ta sk E 

First set of toys: a medium-size car, an iron, a 
telephone, and a piano 

Second set of toys: a truck, a red board with 
removable screws and flaps, a set of barrels 
that can be inserted into one another, and a 
kaleidoscope 

Tape recorder 
One-way mirror 

Scheduling 

The rater will visit the classroom and interact with 

the children involved in the study at least twice prior to 

the administration of the tasks. The tasks must be adminis-

tered only during the mornings. Prior to the child's arrival 

in the examining area, the rater should 

A. 

B 

Arrange the materials needed for each task for 
easy access, 

Arrange the stimuli pairs for Task A in random 
order as to sequence and right and left placement, 

Arrange the stimuli pairs for Task B in random 
order as to sequence and right and left placement, 
and 

Arrange the "houses" used in Task C in random order 
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Specific Directions for Administering 
Each Task 

Task A: Observation of Simple 
and Complex Stimuli 

The four-sided open box should be placed on a low table 

and the child should be seated in front of it, facing the 

perpendicular oblong board. The rater sits behind this 

board and is largely hidden by it. The rater should say: 

"I would like to find out how interesting different 
pictures are for children. So, I will show you 
pictures, one here and one here (the two panels 
where the stimulus cards will be inserted are pointed 
out). I will always show you two pictures together. 
You can look at the pictures as long as you want. 
When you do not want to look anymore just say 'yes' 
and I will show you other pictures." 

The stimulus cards should have previously been arranged 

m random order as to sequence and right and left placement. 

The rater inserts each pair of stimulus cards into the 

panels for the child to observe. Without knowing which 

stimuli are being presented on the right and the left, the 

rater records the time spent by the child viewing the right 

and left stimuli. The rater does this by observing the 

head movements of the child in either direction, and by 

simultaneously pressing the counter and stopwatch on the 

appropriate side. 

When the child says that he is ready to see the next 

pictures, the rater looks at the stopwatch on each side and 

records the time spent viewing each stimulus card. The 
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rater also looks at the counter to determine the number of 

times the child switched his glance from the right to the 

left stimulus or vice versa. This information is recorded 

on the scoring sheet. 

Task B: Preference for Simple 
or Complex Stimuli ~ 

The rater now gets out the stimuli pairs for Task B. 

(The stimuli pairs should have been arranged in random order 

prior to the child entering the room.) Then the rater says: 

I would like to find out how interesting different 
pictures are for children. So, I will show you 
pictures, always two pictures together, and you will 
t©XX ms which on.0 you Xiko lD6tt6ir#

 11 

The rater then presents each pair of stimuli side by 

side on the table in front of the child. As each pair of 

stimuli are presented the rater asks: 

Which picture do you like better, this one or this 
one? Show me?" 

The rater sits by the child and records for each pair 

which stimulus the subject prefers. 

Task C: Preference for the 
Known and Unknown 

The rater says: 

Now we are going to play a game with some houses. 
I am going to show you one house at a time." 

The rater then shows the child the demonstration "house" 

and says: 

"Each house has too doors on it. You may lift one of 
the doors, but only one each time." 
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The rater then demonstrates this by lifting one of the 

flaps. The "houses" are then presented to the child one at 

a time and the rater records on the scoring sheet which flap 

the child opens on each stimulus. 

Task D: Extent of Structure of Meaning 
_ of Ordinary Objects 

The rater introduces this task by explaining: 

"We are going to play a game now. I shall show you 
various things and you will tell me what they are. 
We'll make believe that I don't know what the thing 
is. You will tell me all about it, so that I can 
find out." 

The rater then turns on the tape recorder and presents 

the first set of toys to the child one at a time. (The 

first set of toys includes a medium-size car, an iron, a 

telephone, and a piano.) Each object should be presented 

to the child and the following encouragement should be 

repeated once per object. 

"Tell me more about it." 

The rater should make note of any facial expressions, 

postures, or other movements used to convey meaning. 

Task E: Object Manipulation 

Immediately following Task D, the rater should say: 

"You have done very well in explaining the things, 
and now you may play for a while." 

The rater then puts the four toys shown to the child 

in Task D on the table and says: 
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"Let's put here the toys I have shown you before." 

On the other table, the rater puts the second set of 

toys. These are toys the child has not seen and include 

a truck, a red board with removable screws and flaps, a 

set of barrels that can be inserted into one another, and 

a kaleidoscope. The rater says: 

"Here we have more things. Let's put here the 
toys you have not seen before." 

The rater then asks: 

"With which toys do you want to play, with these 
or with these?" 

The rater records the child's choice and the time interval 

(in seconds) between the end of the experimenter's question 

and the child's choice. 

In order to minimize distractions, the rater then 

removes the set of toys the child does not choose. Then 

the rater sits down behind the one-way mirror in the corner 

of the room to observe and rate the child's manipulations 

of the toys. The child is allowed to play with the toys 

for ten minutes. 

The rater records the order and duration in which the 

objects were handled. Each manipulation is classified 

into one of the following categories on the score sheet. 

(1) Inspective manipulations—takes object in hand 
and looks at it, mostly while turning it around. 

(2) Customary use manipulations—manipulates object 
in the manner that is most common for that object, 
e.g., plays phoning and listening with the phone, 
plays tones on the piano, or views the image in 
the kaleidoscope. 
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(3) Exploratory manipulations—exploring the manner 
in which the object operates or is structured, 
e.g., attempts to loosen or detach some fixed 
part of the object, attempts to take the object 
apart, handles various moving parts, etc. 

In the second part of the task, the rater turns on the 

tape recorder, returns to the child, and says: 

"Well, time is running short and we will have to 
stop. But before you go, I am sure you would like 
to know some things about these toys. Ask me any-
thing you want to know and I will tell you or show 
you. " 

If the child does not ask, the rater says: 

"Do not be shy. Many children ask me questions 
about these toys." 

Questions asked by the child after these instructions will 

be considered spontaneous and assigned a weight of two 

points each. If the child did not ask any spontaneous 

questions, the rater should encourage him by pointing out 

the toys one by one and saying: 

"Do you want to know something about this?" 

Questions asked by the child after this encouragement will 

be considered encouraged responses and assigned a weight of 

one point each. 

The same procedures should then be repeated with the 

second set of toys with which the child has not played. 

Scoring 

After the child leaves the examining area, the rater 

completes each section of the scoring sheet in the following 

manner. 
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Task A 

The rater completes the score sheet by: 

1. Looking at the stimulus cards and determining 
whether the right or left stimulus of each pair 
was the simple or complex. 

2. Transferring the amount of time spent viewing each 
stimulus to the appropriate simple or complex 
designation. 

3. Computing the difference in time between viewing 
the complex and the simple stimulus in each pair. 

The rater should then compute: 

1. The mean time spent viewing the simple stimulus in 
each pair. This number should be recorded for 
Variable 1. 

2. The mean time spent viewing the complex stimulus in 
each pair. This number should be recorded for 
Variable 2. 

3. The mean time difference between viewing the complex 
and the simple stimulus in each stimulus pair. This 
number should be recorded for Variable 3. 

The rater can use the information already recorded on 

the score sheet to determine the number of times the child 

switches his glance from the right to the left stimulus or 

vice versa in the course of viewing all of the stimulus 

pairs (Variable 4) and the number of pairs whose complex 

stimulus was viewed longer than the simple stimulus (Variable 

5) . 

Task B 

The rater completes the score sheet by counting the 

number of complex stimuli preferred by the child. This 

number should then be recorded for Variable 6. Next, the 
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rater should count the number of times the child switched 

his preference from a simple stimulus on one stimulus pair 

to a complex stimulus on another stimulus pair or vice versa. 

This number should then be recorded for Variable 7. 

Ta sk C 

The rater counts the number of stimuli on which the 

child opens the flap with no picture and records this number 

on the score sheet for Variable 8. The rater counts the 

number of times the child switches from opening one flap to 

opening the other and records this number on the score sheet 

for Variable 9. 

Task D 

The rater listens to the tape and lists on the score 

sheet all of the different response units (units which 

communicate something about the object) that the child 

used to convey the meaning of all four objects. These 

response units should be counted along with any physical 

responses recorded (facial expressions, postures, etc.), 

and recorded on the score sheet for Variable 10. 

Each of these response units should then be coded into 

one of the twenty-three meaning dimensions. Explanations 

for each of the meaning dimensions are presented after 

Task E. Discussion for the coding should be made jointly 

by the rater and the investigator. The rater should count 
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the number of different meaning dimensions used to convey 

the meaning of all four objects and this number should be 

recorded on the score sheet for Variable 11. 

Task E 

During the administration of the task the rater will 

have recorded the time interval for Variable 12. 

The rater should complete the score sheet by: 

1. Counting and recording the appropriate number of 
manipulations for Variables 13, 4, and 15. 

2. Adding together all of the manipulations and 
recording this number on the score sheet for 
Variable 16. 

3. Recording the amount of time spent exploring or 
manipulating all objects for Variable 17. 

4. Listening to the tape, recording the spontaneous 
questions asked by the child on the score sheet, 
and counting the number of spontaneous questions 
asked by the child. This number should be multi-
plied by two. 

5. Listening to the tape, recording the encouraged 
questions asked by the child, and counting the 
number of encouraged questions asked by the child. 
This number should be added to the score of the 
spontaneous questions to obtain the weighted 
index of the child's questions. This sum is then 
recorded on the score sheet for Variable 18. 

6. Averaging the teacher ratings and recording this 
average for Variable 19. 
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Explanations of Meaning Dimensions 

The following explanations of the meaning dimension 

categories are taken from pages 1314-1318 of the Kreitlers1 

article, "Dimensions of Meaning and Their Measurement," 

which was published in the December, 1968 issue of Psycho-

logical Reports (2). 

Conceptually distinct categories: 

The 13 groups, which form 13 conceptually distinct categories, are presented 

below in a descending order of frequency. The frequency was determined by 

computing the per cent of response units included in the category from the 

total number of response units yielded by all Ss in their responses to all stimuli. 

The categories were the following. 

( 1 ) Indication of the referent's contextual allocation (34.44% ) , either in 

terms of the superordinate concept to which the referent belongs (24 .79% ) 

(e.g., love—a feeling which, etc.; democracy—a form of government which, 

etc.) or in terms of a concrete or abstract superordinate structure of which the 

referent forms a part (9.65% ) (e.g., hand—is a part of the body; God—belongs 

to rel igion) . 

( 2 ) Indication of the referents function, purpose or role in the context 

of human life ( 15.61% ): The indication may be stated either directly by de-

scribing the uses to which rhe referent may be and is usually put (e.g., news-

paper it serves to transmit information to many people) , or more indirectly 

by describing the usual activity! ies) which the referent does or which may be 

done with it and which suggest its function (e.g., watch—it shows the t ime) . 

( 3 ) Indication of the rejcrcnt s place or domain of existence or application 

(1 1.89% ) i In the case of denotative terms this category includes reference to 

the referent's usual geographic or topographic locus (e.g., sun—is situated in 

the center of the planetary system), while in the case of connotative terms it 

generally includes reference to the domain( s ) in which the referent occurs or 

entities to which it applies (e.g., revolution—may happen in politics, in the 

arts, etc.; love—occurs between human beings) . 

( 4 ) Indication of the causes for the referent's occurrence ( 7.31% ) ' This 

category includes reference to necessary and/or sufficient conditions for the 

referent's occurrence or existence (e.g., fatigue—it appears when there is a 

concentration of toxins in the blood and also after a great effort; letter it has 

been invented because of the need of people to communicate in spite of dis-
tance ). 

( 5 ) Indication of what the referent consi.Us of or what it include 

(6 .19% ): This category includes reference to the material of which the referent 

consists (e.g., sea—ir is made of water) or to items or parts which constitute it 

( e g , art—a general name foi painting, n.i.sic, etc . bo.'y - h t . J . shoulders, feet, 

etc.) . 1 he latter is in tact identification of the referent as a superordinate con 
cept or smicturc 
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(6) Indication of the referent's manner of occurrence (5 .57%), in terms 
of a series of acts, activities or operations characteristic of the referent as a 
process-dynamic event (e.g., eating—the food is put into the mouth, chewed, 
swallowed and forced down into the stomach where it is decomposed, etc.; 
democracy—lists of candidates are published by parties, then people vote for 
them by inserting the ballot paper in the slit of a ballot box, then the votes are 
counted, etc.). 

(7) Indication of the referent's sensory qualities (4 .21%): This cate-
gory consists of several categories which may be regarded as autonomous: indica-
tion of the referent's dimensions and size (1 .41%), quantity, its form and 
shape (1 .22%), its colons) ( .580 ), its weight or heaviness (.20% ) and its 
thermal ( .20%) , tactile ( . 20%) , acoustic ( . 20%) , olfactory ( . 20%) , and 
taste qualities. 

(8) Indication of consequences which result from the referent's existence 
or from a certain activity it does ( 3 9 6 0 ): Regardless of whether the stated 
consequences refer to the human context or not, they do not imply the referent's 
function or purpose (e.g., loneliness—it may lead to mental disease; sun—it 
enables the growth of plants). 

(9) Indication of the referent's action!s) and potentialities for actionis) 
(3 09 O ): As in category 8, the stated actions are not intended to represent rht 
referent's purpose or role (e.g., animal—it moves, eats, reproduces and kills; 
government—it has the power to decide concerning state affairs and to execute 
its decisions). 

(10) Indication of the referent's history or past development (2 .47%), 
in terms of its ontogenetic or phylogenetic development (e.g., eye—is derived 
from the ectoderm) or historic forerunners (e.g., buying—the modern version 
of exchange), or the personal history (e.g., physician—is a person who after 
graduating from high school studied in a medical faculty at a university, etc.). 

(11) Indication of the referent's temporal qualities (1 .73%), i.e., the 
time at which it exists or existed and/or its temporal duration (e.g., happiness— 
it usually lasts only for several seconds; newspaper—it appears at least once a 
day). 

(12) Indication of the referent's similarity or contrast to other referents 
( l . U O ) (e.g., death—the contrast of life; eternity—is like perfection for both 
are fictions). 

( 13) Evaluation of the referent (.680' ) in terms of the positive-negative 
polarity (e.g., life—it is wonderful; law—most of it is bad and unjust). 

The above categories proved sufficient to include 97.270 of all response 
units. The remaining 2.710 of the response units fell into several classes 
wh:ch were identified in another series of studies (described under the following 
heading, Symbolic Meaning) as categories of symbolic meaning. 
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Symbolic meaning categories: 

under various lexical meaning categories. The characteristic symbolic meaning 
categories were: 

(1 ) An exe?nplifying instance (22.37%), i.e., representation of meaning 
through concrete examples, such as an object, a phenomenon, an animal or a 
person, which serve to illustrate it as specimens of its connotation or as parts 
of its denotation (e.g., aggression—Egypt's president, Mr. Nasser; air—bad air, 
fresh air, perfumed air). 

(2) An activity (4 .21%), i.e., representation of the meaning through an 
activity which people may perform with or by means of the referent. The 
activity is not meant to reflect the referent's function or purpose. This category 
appeared exclusively in responses to denotative terms (e.g., water—to drink it; 
sun—you can sun yourself in the sun). 

(3) An exemplifying situation (10.30%), i.e., representation of the 
meaning by describing a situation, a sort of a picture, which is richer than an 
exemplifying instance, may include some activity and has duration but lacks 
dynamism and development (e.g., loneliness—a man wanders alone; moon—a 
young couple walks in the moonshine; motherhood—a woman with a baby in 
her arms). 

(4) A scene (9 .40%), i.e., representation of the meaning through an 
unfolding situation or story, structured in a sceno-dramatic manner (e.g., des-
pair a man wanders in the desert, looking for water. Suddenly it seems to him 
that the desert ends behind the near hill . . . he hears a human voice, he feels a 
cool hand . . . he falls down on a shrub of thorns, he is wounded, he is too 
thirsty to cry). 

(5) Bodily expression and movement (2.05% ), i.e., representation of the 
meaning through a bodily or facial movement, gesture, posture or through an 
emitted sound, and the accompanying kinesthetic sensation (s) . This category 
appeared exclusively in response to connotative terms (e.g., security—straighten-
ing of posture and raising the head; pain—thrusting finger nails in ones body). 

(6) Consequences (5 .40%), i.e., representation of the meaning through 
consequences, mostly humanly relevant or psychological, which the referent may 
bring about (e.g., fear to lose direction, the inability to decide; love—parting 
from the beloved one who leaves you forever). 

(7 ) Sensation and feeling ( 10.69% ), i.e., representation of the meaning 
through the description of experienced sensations and feelings stimulated by the 
referent. The description may contain synesthetic elements (e.g., sadness—the 
coldness and heaviness of the internal muteness; truth—the brilliance of a 
wonderous bright light spreads itself within me; desert—fear, cold fear). 

(8 ) An interpretation (11.30%), i.e., representation of the meaning 
through a general interpretation expressed in terms of abstractions (e.g., hap-
piness—the not-to-be-found in the found; birth—emerging from the chaos into 
the world, which is yourself; a woman's body—beauty). 
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(9) A metaphor (13.82Cf), i.e., representation of the meaning through 
an image—of some concrete phenomenon, object, situation or scene—which 
does not belong strictly to the term's conventional spheres of connotation or 
denotation, and which illustrates one or more of the meaning's aspects, viz., is 
related to it by means of an interpretation (e.g., sexuality—two icebergs on a 
marble plate, beneath which there is a boiling sea; life—a colored kerchief 
which disappears in the hand of a magician; teeth— -̂a well-ordered class of 
pupils). 

(10) Symbol (3.209r) , i.e., representation of the meaning through a 
metaphoric image which contains the illustration of at least one implied contrast 
and the resolution of this contrast at the image level (e.g., cleverness—a 'sunny' 
eye, the drawing of an eye with rays issuing from its iris, for cleverness is both 
absorption and irradiation; perfection—colorless transparent light, for it remains 
unseen but enables sight, and includes all colors so that even when they break 
through, it remains itself; point—the meeting, the convergence of the end and 
the beginning, death and the seed of creation). 
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Figure 1. Stimuli used for Attesting Observation of Simple (S) and Complex (C) Stimuli. 
Each column thows two pain of stimuli. In each pair the upper stimulus is the simple 
and the lower stimulus is the complex. The two pain of the first column demonstrate the 
dimension of homogeneity/heterogeneity of elements, the second column, regularity/ 
irregularity of arrangement; the third column, amount of material; fourth column, the reg-
ularity of shape; and the fifth column, congniity/incongniity of the elements. 
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Figure 2. Stimuli uted for Assessing Preference of Simple (S) and Complex <C) Stimuli. 
(See legend of Figure 1). 

Source: Schulamith Kreitler, Edward Zigler, and Hans 
Kreitler, "The Nature of Curiosity in Children," Journal of 
School Psychology, XIII (Fall, 1975), 185-200. 
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Selection of Rater 

In order to control bias, administration of the tasks 

of curiosity was done by a trained rater as opposed to 

administration of the tasks by the investigator. Selection 

of the rater was based on successful demonstration by the 

applicant of her ability to administer the five tasks of 

curiosity to children in each of the three age groups. Use 

of specific directions in the manual and the checklist to 

record the data guarded the objectivity of the rater. 

The selected rater was a white female with a master's 

degree in elementary education. Remittance for her work 

was made. 
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