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ABSTRACT

The purpose of this investigation was to study the
effect of a child's perception of an interrogator upon the
child's spontaneous responses to Piagetian questions of cau-
sality.

Specifically, the study attempted to answer the ques-
tion:

Are there significant differences in children's
responses to Piaget questions dealing with physical causal-
ity, when children are interviewed by interrogators whom they
perceive to occupy different roles in society.

In . his book, The Child's Conception of Physical Cau-

sality, Piaget describes children's reaction to the question
"What makes clouds move?" Five stages of explanations are
noted: (1) magical, the clouds move when we move, or cars,

or animals move, average age for this staée is 5; (2) God or
large men make clouds move, average age 6; (3) the clouds
move by themselves; the sun, rain, or moon cause the movement;
or the wind from the snow, trees, or God cause the movement,

average age 7; (4) the wind moves the clouds, but the wind,
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in turn, comes from the clouds, average age 8; and (5) the
wind moves the clouds and the wind does not come from the
clouds, trees, or God, average age 9.

Four hundred and sixty-three children ages five to ten
were randomly selected and interviewed on a one-to-one basis
to determine their explanation of why cloudsvmove. Prior to
interviewing, children were randomly placed into one of three
groups: a religious, nonreligious, or telephone category.

The interviews were:

1. Religious--where the interrogator wore a black
suit, black shoes, and a clerical collar and introduced himself
as reverend.

2. Nonreligious--where the interrogator wore a busi-
ness suit and introduced himself as mister.

3. Telephone--where only the student and a telephone
were present in the room. The interrogator was in a distant
room.,

The investigator and a judge analyzed the responses
and categorized them according to Piaget (1966).

Using Kruskal-Wallis One Way Analysis of Variance by

Ranks, no significant differences were found among the groups.
Analysis of the data indicated that the stages did not differ

significantly from the results found by Piaget.
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CHAPTER 1
BACKGROUND OF THE STUDY

The findings of epistemologist Jean Piaget have had
a profound impact on American education. While Piaget is
among the first to note that he is not a curriculum nor an
instruction specialist, throughout the literature of curric-
ulum development, instruction, and learning are found refer-
ences to the resulfs of Piaget's investigations with children
of all age levels.
| Certainly, one positive reaction of educators to the
work of Piaget has been the acceptance that children go
through certain stages'in cognitive growth. This acceptance
allows educators to view the student as he is--an active grow-
ing organism who reacts to external stimuli, and, in addition,
an organism who reacts differently at different stages of
development.

The student's development of concepts of physical
causality has received a great deal of attention from American
psychologists. Thompson (1963) states that scientific inter-
est in concepts of physical causality probably stems from two
sources: (1) increased interest in physical causation in a
scientific era, and (2) the theory of conceptual growth pro-
posed by Piaget. On the basis of children's responses to

oral questioning in the presence of an interrogator, Piaget

1



2
(1966) concluded that the following stages are representative
of children's development of concepts of physical causality:
(1) pure autism where thought is of images and motor schemes
characterized by magic and participation (up to three years of
age): (2) egocentrism (up to seven or eight years), character-
ized by animism and artificialism; and (3) reciprocity and
relativity (beyond seven and eight years), characterized by
mechanical causation, logical deduction, and spatial explana-
tion (pp. 302-03).

According to Piaget (1929), physical causality does
not exist before seven or eight vears of age. Before that
time the conceptions are finalistic, phénomenalistic, magical,
animistic, moral, and artificialistic. This postulation of
discrete stages of conceptual growth and of definite age peri-
ods has been most provocative, and has stimulated much research.

Science educators are especially interested in the
work of Piaget. The end product of any instructional sequence
is the development of conceptual learnings, principles, pro-
cesses, or skills which aid the child in independent future
learning. In attempting to create learning situations for
children, teachers of science attempt to provide materials
for learning which are complimentary to the child's character-
istics at different étages of development. In this way,
instructional materials might include a manipulative concrete

apparatus for a concrete operational child or learning
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activities in logical manipulations for the older formal oper-
ational child.

An examination of the many investigations related to
Piaget's hypotheses reveals that Piaget's reséarch findings
have not gone uncontested. Huang (1943), one of Piaget's
principal critics, concluded that it is impossible to believe
that preschool children's thinking is composed of all mysti-
cism and animism, and no physicalism. Oakes (1947) questioned
kindergarten, second, fourth, and sixth~grade children and
nonscience college teachers on explanations of natural phenom-
ena. This analysis revealed that children's explanations
differ only in degree from those offered by adults.

Isaacs (1930), Hazlitt (1930), Deutsche (1943), Cohen
(1966), and Flavell (1963) are some of the investigators in
whose studies evidence appears to refute Piaget's findings.
But while the influence of discrete variables on the develop-
ment of causal thinking in children has been investigated,
the variable of the child's perception of the interrogator,

which is the focal point of this study, has not been explored.
STATEMENT OF THE PROBLEM

The purpose of this investigation was to study the
effect of a child's perception of an interrogator upon the

child's spontaneous responses to specific Piagetian tasks.



Specifically, the study will'attempt to answer the
following question:

Are there significant differences in student's
responses to Piaget questions dealing with physical causality,
when students are interviewed by interrogators whom they per-

ceive to occupy different roles in society.
NEED FOR THE STUDY

Any person who has interviewed individual students
knows of the behaviors of students not wishing to be inter-
viewed. However, an interrogator's smile or the reminding of
past pleasurable student experiences can bring about a change
in the student who may no longer perceive an enemy. Teachers
of children of all ages know of the profound influence that
pleasant nonverbal cues such as smiling can have on children's
responses (Bandura and McDonald, 1963). On the other hand, a
simple questioning look might force the cbild to change a
response if the child infers that he has erred in the sight
of the teacher.

These smiles or frowns of teachers are-a form of orga-
nizer for the student. From their perception of a teacher’'s

mode, dress, comments, etc. students might organize or have

organized for them their reaction, or answers, to teacher ques-
tions. In fact, expected teacher outcomes might be noted by

students observing appropriate teacher organizers. The use of
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an organize; in this investigation differs somewhat from the
definition of Ausubel (1963) in that Ausubel, in describing
instructional organizers, has defined them as:

. . . appropriately relevant and inclusive intro-
ductory material presented in advance of an actual
learning task at a higher level of abstraction, gen-
erality, and inclusiveness than the material itself
(p. 263).
In the classroom or an interview, an organizer might be consid-
ered as a cue or clue for a student's response that the student
receives from a teacher or interrogator.
Given, then, that the teacher may be able to change
the student's responses or even help some students to form
responses, the question is raised in this study, how do chil-
dren's responses differ if the questions are asked by a person
whom the child peréeives as an alien to his normal school-life

society? Similarly, do children's responses differ if the

student is asked through the use of a machine?
LIMITATIONS OF THE STUDY

Elements which limit the scope and findings reported
in this study include the limitations of the sample, and the

limitation of the questioning procedure.

Limitation of the Sample

The study is based on a research design using a sample

of 463 students during the fall and spring of 1969-1970.



Bécause the study was not designed to investigate the rela-
tionship of students' intelligence, standardized test scores,
or other demographic data to their responses to Piagetian
tasks, no attempt was made to select students on the basis of
IQ, sex, grade, or other such variables.

All students came from one of three public schools in
the same school district or two private kindergartens. The
reliability of results of this study and those found with
other students in similar studies should be noted.

Limitation of the Question-
ing Procedure ’

The "Clinical Method," as used by Piaget (1929) and
modified by others, will be the limiting basis of the question-
ing procedure in this study. Each interview is considered as
an experiment, where the interrogator is seeking to determine
the validity of thought processes about, for example, cloud
movement phenomena. Piaget (1966) says:

We must analyze all ideas relating to (cloud)

movement as fundamentally as possible, and we must

also do so as objectively as possible, that is to say,
without being influenced by our own adult logic . . .
The act of guestioning children requires patience above
anything else (pp. 60-61).

Therefore it is paramount that the interrogator is
certain that the children's typical responses are really what

the student means to say, and not push the student into an

advance idea.



An gttempt to analyze the quality and nature of the
childrens' explanations were limited roughly to five general
types as used by Inbody (1963):

1. Explanations which were fairly complete, generally

correct, causal in nature, and with a minimum of

verbalization.

2. Explanations which were plausible, causal in
nature, but with incorrect causative factors given.

3. Explanations which were generally correct, but
appeared to be largely verbalistic because of the
lack of additional explanation or justification.

4. Explanations which were generally incorrect, involv-
ing no causation, animistic or referring to God or
Jesus.

5. Responses which provided no explanation (p. 276).
DEFINITIONS OF TERMS

Organizer. In this study, mode of presence of the

interrogator who questions the subjects.

Interrogator. The person conducting the interviews in

all three experimental categories used in this study.

Investigator. The person doing the investigation but

not the interviewing.

Religious interview. An interview where a person wore

black suit, black shoes, and clerical attire.

Nonreligious interview. An interview where a person

wore a business suit.
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Telephone interview. An interview done by telephone,

where no one was present but the subject and the telephone.



CHAPTER 2

SUMMARY OF RELATED RESEARCH AND

SELECTED LITERATURE
INTRODUCTION

Causality certainly is one concept of great interest
to science educators. For a student to understand the nature
of science, it is necessary for him to understand the cause-
effect relationship. Piaget in his research has described
the intellectual growth of children in the development of con-
cepts of length (1960), conservation of mass (1952), number
(1952), physical causality (1966), language and thought of
the child (1926), the psychology of intelligence (1950), the
construction of reality in the child (1954), the child's con-
ception of space (1956), as well as other studies. The
impact of Piaget's research is seen in many areas of curriculum
development.

For example, Science Curriculum Improvement Study
(SCIS), Science A Process Approach (SAPA), Minnesota Mathema-
tics and Science Teaching Project (MinneMAST), and the Elemen-
tary Science Study (ESS), have developed teaching materials
.which reflect the influence of the research of Piaget and others.

Since the publication of Piaget's work, many experi-

ments and investigations have attempted and are attempting to
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corroborate his conclusions. The stﬁdies to date present con-
flicting evidence in their support or refutation of Piaget's
theory concerning causal thinking. Thompson (1941), Grisby
(1932), Nagy (1948), Dennis (1940), and Sarvis (1939) are
among the investigators whose studies claim to substantiate
all or part of Piaget's conclusions, while the works of Isaacs
(1930), Hazlitt (1930), Deutsche (1943), Oakes (1947), and
Huang (1943) present evidence which appears to refute Piaget's
findings.

CONCEPTS OF PHYSICAL CAUSAL-
ITY IN HUMANS

Thompson (1963) states that scientific interest in
concepts of physical causality probably stems from two sources:
(1) our interest in physical causation in a scientific era, and
(2) the theory of conceptual growth proposed by Piaget.

As far back as the writings of Tiedemann (1787), the
tendency of children to attribute "lifé" to inanimate objects
has been studied. However, detailed investigations of concept
formation in children probably started to receive its greatest
examination with Piaget in his study of causal explanation of
physical phenomena.

On the basis of children's responses to oral question-
ing in the presence of an interrogator, Piaget (1966) concluded

that the following three stages are representative of children's
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concepts of.physical causality: (1) pure autism up to three
years of age, characterized by magic and participation; (2)
egocentrism up to seven or eight years, characterized by ani-
mism and artificialism; and (3) reciprocity and relativity
beyond seven or eight years, characterized by mechanical cau-
sation, logical deduction, and spatial explanation (pp. 302-
03). According to Piaget, physical causality, as such, does
not exist before seven or eight years of age; before that time
the conceptions of children are finalistic, phenomenalistic,
magical, animistic, moral, and artificialistic. This postu-
lation of discrete stages of conceptual growth and the defi-
nite age periods has been most provocative, and has stimulated
much research.

In a study by Lacy and Dallenbach (1939), young chil-
dren were asked the following questions: "What is the cause
of sleep? How do these things happen: a blister, bleeding,

a smile, smoke, or melting?" (p. 105). An "after --- this ---
therefore --- because --- of --- this explanation" was found
to appear suddenly by the end of the eighth or ninth year.
After eight or nine "correct" answers (common-sense answers
were accepted) were given quickly and confidently by children.
The investigators reasoned that the narrow age range within
which the cause-effect relationship was developed is an argu-

ment for an ability that is primarily dependent on maturation.
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Danziger and Sharp (1958) also found that when chil-
dren between five and eight years were asked to explain the
growth of animals, sun, wind, and rain, their responses tended
to fall into four different types involving an increasing com-
plexity of factors and interactions among factors. "However,
they did find that the type of causality offered was somewhat
related to the kind of growth or movement they were asked to
explain.

Dennis (1942) applied some of Piaget's causality ques-
tions to his own daughter at various age levels and obtained
evidence in substantial agreement with Piaget's findings. He
concluded that his daughter's development was "entirely in
agreement" with the sequential stages described by Piaget's
hypothesis of causality. Dennis and Russell (1940) also found
substantial support for Piaget's hypothesis of causality in
their investigation of Zuni children. Their conclusions
reflect that the "conceptions of the Zuni child seem not to
differ from those of Piaget's French-speaking and American
subjects" ( p. 186).

Nass (1956) investigated the effect of personality,
experience, and the form of wording of the questions asked
upon Piaget's types of causal thinking. The effect of person-
ality was investigated by contrasting the responses of normal
and withdrawn eight to ten year old children, matched as to

school attendance, age, sex, and intelligence test scores.
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The hypothesis was advanced that withdrawn children would
function at a less mature level than normal children. This
hypothesis was verified in that the withdrawn children dis-
played significantly more nonnaturalistic responses to a series
of questions similar to those used by Piaget.

Muuss (1959) demonstrated that high causally-oriented
subjects have more tolerance toward ambigious stimuli on a
perceptual test consisting of a sequence of unfinished pictures.
His subjects tended to guess later, make fewer guesses, and
expressed less certainty when asked to guess what the final
picture was going to be. The study emphasized that when the
causally-oriented child makes a guess, he is more inclined to
do so in terms of probability and is aware of the tentative,
hypothetical nature of his response.

Muuss (1960) studied the relationship between "causal"
orientation, anxiety, and insecurity in elementary school chil-

dren. By using the Social Causal Test and the Physical Causal

Test, he was able to determine that even though there are small
but significant relationships between intelligence and the
criterion variables, the obtained differences between the high
causal and low causal groups on the criterion variables could
not be explained on the basis of differences in intelligence.
Muuss found that the experimental classes designed to develop

a causal understanding of the dynamics of human behavior con-

tributed significantly more high causally-oriented students,
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while regulgr control classes contributed more low causally-
oriented students.

Muuss (1961) also studied social causality with empha-
sis on the subjects' understanding of the multiple causes of
behavior, the effects of behavior, and the importance of think-
ing in probability terms when considering both cause and effect.
The main question in his study was whether subjects who par-
ticipated in a learning program primarily designed to develop
a more thorough understanding of social causality and human
motivation, also developed a more thorough understanding of the
factors that operate the physical world and help to explain
natural phenomena. It was found that measures of physical cau-
sality, have a higher correlation with IQ than measures of
social causality, and that there was a tendency for experimen-
tal subjects to obtain lower correlations between the measure
of causality and IQ than is the case for control subjects.

Muuss (1960) investigated the mental health effects
of a one and two year causal learning program on sixth grade
subjects using ten tests. He found that in six out éf ten
tests, significant differences were found between two-year
experimental subjects and control subjects. Significant dif-
ferences were also found between the one-year and the two-
year experimental subjects in five out of ten tests.

Yuckenberg (1962) studied the six and seven year olds'

concepts of the sun, moon, day and night, and gravity to find
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a basis upon which further development of the understanding
of these concepts occufred. Her results demonstrated that the
children's readiness to learn about space was brought about by
outside influences. it was also demonstrated that the sample
children showed a great deal of interest in the sun, moon, and
the earth. Evidence was present that they had experienced
opportunities to gain information about the objects that can
be seen in the sky.

Haupt>(l950) reported a study of concepts of the moon
as obtained from first-grade children in free discussion. His
study revealed that there is a need for further study of the
roles of imagination in various levels of childfen's thinking.
Apparently imagination is of great importance in children's
formulation of hypotheses.

The data concerning animism in children comes from
such diverse groups as Swiss, American, Indian, French, Brit-
ish, and Australian. These investigations indicate that chil-
dren who believe objects to be living frequently attribute to
them various forms of consciousness. Piaget (1929) proposed
that in civilized man animistic thinking disappears at about
the age of twelve or shortly thereafter. Adults, he claimed,
believe that only plants and animals are living. But it does
not appear that Piaget has questioned adults on this point,
nor, until recently, have other investigators directed their

inquiries to adult subjects.
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Dennis (1953) used the group method to question sixty-
seven graduate students on such objects as an unlighted match,
the same match lighted, an electric clock on the wall, the sun,
the wind, a pier, gasoline, and the ocean. He found that many
of the causality answers were equivalent to those recorded for
children, except that some of the adult answers reflect larger
vocabulary. The data clearly demonstrated that animism is not
limited to children.

A study by Ojemann, et al. (1955) demonstrated rather '
conclusively that if pupils are provided with a causally-
oriented teacher who uses causally-oriented learning material,
a significant causal change occurs in the pupils' behavior.
Stiles (1950) has shown that a causal learning program produced
a decrease in punitiveness in ten-year-olds as measured by their
way of handling peer problems. Levitt (1955) found support for
the hypothesis that: "In children of elementary school age,
an awareness of the dynamic, complex, variable nature of human
maturation is negatively related to rigid, moralistic puntive-
ness" (p. 494). He concluded that causality and punitiveness
appear to be significantly related.

Levitt and Lyle (1955), investigating whether or not
causality increases frustration tolerance, found that low-
causally oriented subjects give significantly more extra puni-
tive responses and significéntly fewer intropunitive responses

on the Children's Form of the Picture Frustration Test. They
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found that the low-causally-oriented subjects were more fre-
quently egodefensive in their responses and showed less need-
persistence, thus indicating that a causal orientation contrib-
utes to increased frustration tolerance.

THE SUBJECT'S PERCEPTION OF A TEACHER
OR INTERROGATOR -

Feelings about the self are established early in life
and are modified by subsequent experiences. Ausubel (1954)
and Journard and Remy (1955) are among the investigators who
have reported results to support the theoretical contention
that among the significant people believed to affect the child's
feelings about himself.are frist, his parents, and later, his
teachers.

Schludermann and Schludermaﬁn (1969) examined the per-
ceptual regularities and universalities in the interperson
perception of Hutterite children in Manitoba. The aim of the
investigation was: how basic and universal are the trends
observed in social role differentiation and perception in a
contrasting cultural milieu: to determine the nature and num-
ber of the basic dimensions underlying the perception of
people; and to determine how the variables of age and sex
influence the children's ability to perceive different social
roles.

Since it is the basic tenets of Hutterite society to

abolish all visible signs of status symbols usually associated
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with rank, ;ole, and position in society, it was concluded
that no clear-cut indication of a stable evaluative potency
activity (EPA) was demonstrated. The assumption of a few basic
dimensions underlying Hutterite children's perceptions of
social roles became doubtful.

Schuldermann and Schuldermann (1969) also repeated
their study using Hutterite adolescents. They found that only
one common factor accounted for one-third of the total vari-
ance. The principal factor matrix of the adolescents was
almost as undifferentiated as that of the children. The assump-
tion of a basic dimensions underlying adolescents' perception,
as well as the assumption of increased cognitive differentia-
tion in social role perception of adolescents were not sup-
ported.

According to Gibson and Pick (1963), the facial pat-
terns for the perception of emotion have been studied in many
experiments, but the ocular patterns for the perception of
the act of looking at something have been neglected. In their
study of the "Perception of Another Person's Looking Behavior,"
various styles of looking were taken under consideration.
However, only the variable of the temporary line of gaze was
studied. The results suggesf that we have good discrimination
for the line of gaze of another person, at least with respect
to whether or not we are being looked at. The ability to read
eyes seems to be as good as the ability to read fine print on

an acuity chart.
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Cline (1954) investigated the perception aroused by a
pair of schematic faces‘in three quarters profile whose eyes
were drawn as to appear to be looking at each other. He sys-
tematically varied the.expressive features of the two drawings
and noted the social situations perceived in accordance with
these combinations. However, he did not vary the apparent
lines of gaze.

Wardell (1960), assuming that being looked at is a
potent social stimulus, studied the efféct on the behavior of
a’' child or adult who stared at her most of the time, part of
the time, or none of the time. Her results showed that
although the children were preoccupied most of the time (in
a test situation), they proved to be-very conscious of whether
they were, or were not, being observed, and for what propor-
tion of the time.

Fields (1950) studied facial expression and its rela-
tion to personal adjustment as an initial_process in the per-
ception and recognition of emotional states. The results from
this study showed that every individual was able to discrimi-
nate accurately at least seven of the twenty expressions pre-
sented. Sex differences in the ability to discriminate facial
expressions were not significant. There was positive correla-
tion between discrimination and social adjustment, but not

high enough to warrant individual prediction. No correlation
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was shown to exist between discrimination of facial expres-
sion and emotional adjustment.

It has been hypothesized that children often respond
to what adults expect of them, especially in a testing situa-
tion. Although the examiner may assume that an answer given by
a subject is based upon some cognitive knowledge about the
problem under consideration when the student interacts with
the subject, the subject's own attitudes, attributes, and
expectations may prove to be significant determiners of the
subject's responses (Rosenthal, 1966). Larrabee and Kleinsassar

(1967) had examiners administer the Weschler Intelligence Scale

for Children to six graders of average intelligence. Each

child was tested by two different examiners at different times,
one administering the even-numbered items and the other admin-
istering the odd-numbered items. When the examiner was told
to expect superior performance, a total IQ gain of 7.5 points
was recorded over the administering when an examiner was told
to expect inferior performance.

According to social learning theory, the sequence of
developmental change is considered to be primarily a function
of reinforcement contingencies and other learning variables
(Bandura and McDonald, 1963). These variables could be altered
by the manipulation of selected cues to emphasize any particu-

lar bias.
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A sgries of studies dealing with teacher-pupil rela-
tions have sought to determine how children see and feel about
their teachers, Gage, Leavill, and Stone (1955); how teachers
see aﬁd feel about their pupils, Cook (1955): and how teachers
think their pupils see themselves, Perkins (1958).

Davidson and Lang (1960) investigated the relation
between children's perception of their teachers' feelings
toward them and the variables of perception, academic achieve-
ment, and classroom behavior. The major finding was that:

The children's perception of their teachers' feelings toward
them correlated positively and significantly with self-percep-
tion. The child with the more favorable self-image was the
one who more likely than not perceived his teacher's feelings
toward him more positively. Perhaps, the more positive the
children's perception of their teacher's feelings, the better
academic achievement and the more desirable the classroom
behavior.

Some investigators of pupil-teacher relationships
have used pupils' ratings of teachers' classroom behaviors.
The ratings never conceptualized along personality dimensions
related to the authoritarian versus the nonauthoritarian per-
sonality pattern, Amidon and Flanders (1961). The intent of
these studies has been to show that authoritarian related
teacher behavior elicits pupil anxiety which results in lowered

pupil achievement.
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In a study by Goldberg (1965) to determine whether
attitudes toward authority and school work are associated with
differential perception of teachers' behavior and school per-
formance, the findings tend to support the conclusion that
pupils differentiated in their attitudes do perceive differ-
ently, and that this differential in perception influences
the consequent amount of school work performed. However,
there is a need for more such studies of the student-teacher
interaction.

With valid results not only may we gain insight into
the question of what qualities make for an effective teacher
but also an understanding of how the child's perception of
his teacher, irrespective of its accuracy relates to his self-

concept, school achievement, and classroom behavior.
SUMMARY

The development of causality in students has received
impetus from the investigation of Piaget. Piaget and others
have noted that students go through stages of development and
that their answers to causality questions at these different
stages may vary.

Investigations of the effect of teachers' or interro-
gators' influence on a student's responses have generated

ambivalent results. Studies have not been reported which
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investigate the effect of subjects' perceptual differences

of an interrogator while answering causality question.



CHAPTER 4
THE INVESTIGATION
INTRODUCTION

The purpose of this investigation was to study the
effect of different interrogators on childrens' spontaneous
responses to a certain Piagetian task.

In his book, The Child's Conception of Physical Cau-

sality (1966), Piaget describes childrens' reactions to the
question "What makes clouds move?" Five stages of explanations
are noted:

1. Magical (The clouds move when we move, Or cars,
or animals move), Average age 5;

2. God or large men make clouds move, Average age
6;

3. The clouds move by themselves: the sun, rain,
moon cause the movement; or the wind from the
snow, trees, or God cause the movement, Aver-
age age 7;

4, The wind moves the clouds, but the wind, in
turn, comes from the clouds, Average age 8;

5. The wind moves the clouds and the wind does not
come from the clouds, trees or God, Average age
9 (p. 61).
It should be noted that in this sequence, the child
first (stages 1-3) confuses physical and moral causes of cloud
movement. Even when the child notes that the wind causes

cloud movement, he might be confusing moral and physical causes

by noting that the wind comes from some sources such as trees

24
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or from God. As Piaget (1966) noted:
Such physical causes as are occasionally taken
into account are the constraint exercised by one body
upon another, like that of a police force (as when
the Sun or God makes the clouds move along) . . . or
non-essential adjuvants which are then simply added
to the force of the cloud itself as it "flies" along.
But from the fourth stage onward . . . a new ele-
ment appears in the- explanation of movement; it is
the idea of physical determinism. Henceforward, the
movement of clouds, whatever their private force or
will, is explained solely by the action of a body
external to them, namely the wind. The wind has thus
become an indispensible physical cause that is inde-
pendent of them (p. 69).
In a society in which morality has been equated with
the work of the clergy, the question has been raised, does a
child's answer to the cause of cloud movement depend on to
whom he speaks? Would a child answer differently the question
"What makes clouds move?" to a minister or to a person whom he
perceives as a minister? Also, how does a child respond to an
interview through media such as a telephone while not knowing
who is on the other end of the line?
If such variances are found in childrens' responses
to cloud movement questions, then childrens' answers to ques-
tions asked by interviewers perceived as religious leaders
should differ significantly from students' answers to the same
question asked by nonreligious figures. Similarly, there
should be differences between childrens' responses to telephone

interviews and childrens' responses to interviews with non-

clergy.
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THE SAMPLE

A sample of 463 boys and girls used to obtain data
for this study was selected from three elementary schools in
a Texas gulf coast school district and from two kindergartens.
The sample of children ranged in age from 5 to 9 years. No
attempt was made to obtain a sample that would reflect sex,
IQ, grade level differences, or other demographic data since
the study was concerned with the question of developmental
stages and not physicall social, or intelligence variables.

The study was conducted in a growing, diversified gulf
coast Texas community of approximately 15,000 population.
Residents work in nearby oil and chemical plants, NASA's Man-
ned Spacecraft Center and its allied industries, and in man§
other locations extending from Galveston to Houston and beyond.

The school population generally reflects a range of
cultural and economic backgrounds. All pupils in the elemen-
tary schools study science for 125 to 150 minutes per week,
depending on the level or intermediate grade organization in

a particular school.
PROCEDURE

Three types of interviews were used to gather data.
In actuality, these three types of interviews were done by an
interrogator appearing in two different costumes and via the

telephone. The sample students were randomly assigned to one
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of the three interview groups.

1. A religious group (R). Children were questioned
by the interrogator who dressed in a black suit and clerical
collar and called himself reverend.

2. A nonreligious group (NR). Children were intro-
duced to the interrogator dressed in a business suit who
called himself mister.

3. A telephone group (T). Students were not intro-
duced to the interrogator and were interviewed by telephone.

Because the children sampled were personally known by
the investigator and, as such, were thought not to be able to
perceive an acquaintance dressed in clerical attire as a min-
ister, the investigator did not question the children. The
interrogator in this study was foreign to the students, and
one who was skilled in Piaget questioning from past research,
and was experienced in working with student groups and indi-
vidual from 5 to 10 years of age.

Each child was brought to a room (by the investigator),
where the interrogator was stated. The investigator controlled
the shuttle process during all interviews. Only the child and
the telephone were present in the room during the telephone
interviews.

In the inter&iews, determination was first made of the
child's knowledges that clouds, do, indeed, exist and that

they move. This sequence was followed by the question "What
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makes clouds move?" and a notation from the child on his per-
ception of the causality of cloud movement. Generally, maxi-
mum flexibility was allowed for children responses and the
interrogator's justification questions which followed. If
"wind" was the child's response, the child was asked how the
wind makes the clouds move and where the wind comes from to
help distinguish between the third, fourth, and fifth Piaget-
ian stages. Note was also made of whether the student thought
clouds could move without wind and whether clouds can generate
wind.

Guiding principles stressed by Inbody (1963) were used

in the interviews.

1. To help reduce anxiety, each interview began with
a casual conversation about subjects of interest
and concern to the child.

2. Questions were worded carefully to avoid influenc-
ing the child's responses by giving him anticipated
clues to the anticipated answers.

3. The interrogator attempted to be casually permis-
sive to avoid communicating any anxiety of his own
about the child's responses, yet not to appear
disinterested.

4, The interrogator made every effort to convey to
the child a genuine liking and acceptance while

maintaining a sense of neutrality and objectivity.

5. Interrogations were conducted in areas which were
quiet as possible and free from distractions.

6. The interrogator attempted to adopt his behavior
to the subject and the situation according to his
evaluation of motivations and defenses that might
be influencing the child's responses (p. 272).
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Every effort was made to insure freedom of each child
to reveal his own thoughts, rather than repeating, parrot-like,

a response that he suspected the interrogator wanted.
CATEGORIZATION OF RESPONSES

Four hundred sixty-three students, selected from the
lower elementary grades and kindergarten, were individually
interviewed to determine their explanations of cloud movement
by using Piaget causality questions. All responses were tape
recorded and subsequenfly analyzed by the investigator and the
interrogator. For a response to be considered significant,
the response had to contain elements of:

1. Animistic or anthropomdrphic views, where the cloud
movement explained was ascribed as alive and conscious, or
where the explanations were in terms of a Dieiy.

2. Mechanistic, at a level of logical cause-effect
relationship.

3. A logical scheme of abstract interpretations where
explanations were mechanical with a theoretical principle

involved.
STATISTICAL TREATMENT

The hypotheses tested in the study in the null form

are:
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There are no significant differences at
.05 level of significance in children's
responses to Piaget causality questions
when children are interviewed by different
interrogators.

There are no significant differences at
the .05 level of significance in the ages
of children sharing similar responses to
Piaget causality questions when inter-
viewed by different interrogators.

Similarly, these three research sub-hypoth-
eses should be noted:

There will be significant differences at
the .05 level of confidence in responses
of children who had nonclergy interviews
and those who had clergy interviews.

Nonclergy vs. Clergy

There will he significant differences at
.05 level of confidence in responses of
children who had nonclergy interviews and
those who had telephone interviews.

Nonclergy vs. Telephone

There will be significant differences at
.05 level of confidence between the
responses of children who had clergy inter-

- views and those who had telephone inter-

views.

Clergy vs. Telephone
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To test the hypotheses, the Kruskal-Wallis One Way

Analysis of Variance by Ranks was used. To meet the criteria

of the test, the three independent groups (religious, nonrelig-
ious, and telephone), were drawn from the same population. In
the computation of the Kruskal-Wallis test, each of the cate-
gory observations were replaced by ranks.
By using the three different categories a distribution
was established for the three major groups for all 18 subgroups.
The formula used ip computing the H value of the Kruskal-

Wallis test is:

’ 2
R.
H=__ 12 j ~3(N+1)
. N (N-1) N5

-

]

Where: Xk number of samples

Nj = number of cases in jth sample
N = ¥ Nj, the number of cases in all samples combined

Rj = sum of ranks in jth sample (column)

= directs on to sum over the k sample (columns)
J=l

is distributed approximately as Chi-square with df = k-1, for

’

sample sizes njs sufficiently large.

To test Ho the analysis of variance was made within

1

and among stages or as categorized by the investigator and

N

interrogator into one of the stages described by Piaget. (See

Table 1.)



Table 1

Vertical Rankings of Responses According
to Piaget Stages
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Age

Category

Piaget Stages

2

3

4

wn

Religious
Nonreligious
Telephone

A

Religious
Nonreligious
Telephone

Religious
Nonreligious
Telephone

Religious
Nonreligious
Telephone

N o3 T
wo.xJ
spbutiyuey

N o3 T

woIxJ
sbutyuey

N O3} T
wox g
sbutsuey

No3} T

wox g
sbursuey

N o3} 1
woxJg
spurjuey

Religious
Nonreligious
Telephone

10

Religious
Nonreligious
Telephone

Vi

A4

WHERE Religious
Nonreligious
Telephone

ranks for clerical interviews

ranks for nonreligious interviews

ranks for telephone interviews
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To test H o hypothesis, the Kruskal-Wallis One Way

Analysis of Variance by Ranks was also used, by testing the

variances among the age distribution. (See Table 2.)

In testing the two null hypotheses and inferring from
them to the three sub-hypotheses, Tables 1 and 2 illustrates
the overall format. Each of the six age groups were divided

into a religious, nonreligious, and telephone category.
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Table 2

nkings of Responses According
to Age Categories '
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Piaget Age Categories
Stages 5 6 7 8 9 10
1 Religious Rankings \
Nonreligious .- From ?
Telephone 1l to N
2 Religious Rankings
Nonreligious§ From )
Telephone 1l to N
3 Religious . Rankings
Nonreligious< From e )
Telephone 1 to N
4 Religious Rankings
Nonreligious¥ From >
Telephone 1l to N
5 Religious Rankings
Nonreligiouse® From: >
Telephone l to N

WHERE Religious
Nonreligious
Telephone

ranks for clerical interviews

ranks for nonreligious interviews
ranks for telephone interviews



CHAPTER 4
RESULTS

Four hundred and sixty-three'children ages 5 to 10
were selected and interviewed on a one-to-one basis to deter-
mine their explanation of why clouds move. Prior to inter-
viewing, children were randomly placed into one of three groups:
a religious, a nonreligious, and a telephone category. The
interviews were:

1. Religious. Where the interrogator wore a black
suit, black shoes, and a clerical collar and introduced himself
as reverend.

2. Nonreligious. Where the interrogator wore a busi-
ness suit and introduced himself as mister.

3. Telephone. Where only the student and a telephone
was present in the interview room, whereas the interrogator was
in a distant room.

All of the students' responses were tape recorded. The
investigator and interrogator analyzed the responses and cate-
gorized them into stages as described by Piaget (1966).

Table 3 shows the distribution of all responses as
categorized by the interrogator and the investigator.

All but three children offered explanations of some
sort. These three children had never seen a tape recorder or

telephone and were hesitant to speak or had extreme withdrawn
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Table 3

Distribution of Responses in Seven Categories of
Explanation of Cloud Movement

Causal or Claimed No Reason Other

Interview Logical Never Clouds Do for No Scientific

Type Explanation Saw Clouds Not Move Movement Answer Language Explanations Total
Religious 102 4 5 5 3 11 130
Non-

religious 118 1 4 13 2 1l 20 159
Telephone 118 6 3 21 14 3 19 184

Total 338 11 12 39 16 7 40 463

9¢



37
tendencies._ About 73 percent of the children gave explana-
tions that were causal or had a logical scheme, about 2.37
pefcent claimed they never saw clouds, another 2.5 percent said
clouds did not move, and 8.43 percent gave no reason for move-
ment. Some 3.45 perceﬁt were eliminated because of a language
problem for they seemingly could not understand the interroga-
tor or the interrogator did not understand them, another 8.63
percent gave other scientific answers.

Classification of childrens' responses were made by
the investigator and the interrogator into one of the five
stages described by Piaget (1966). See page 24 of this study.
Students giving responses other than causal or logical were
not used in the results of this study. The investigator and
the interrogator spent forty hours prior fo the investigation
of the sampled children, interviewing, taping, and classifying
childrens' responses and perfecting the technique. While no
reliability estimate is offered in terms of a numerical score,
it should be noted, however, that of the children interviewed
in the sample, only nineteen responses could not be agreed
upon to fit one of Piaget's categories or a category that was
unique.

To aid the reader in understanding the classification
of responses, the foilowing sample interviews and their cate-
gories follow. The first response will be that of the Piaget

child and the second response will be from the children used in
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this study.

STAGE 1 Sala, 8 vyears

You have already seen the clouds move along? What
makes them move? -- When we move along, they move along
too, —-- Can you make them move? -- Everybody can when
they walk. -- When I walk and you are still, do they
move? -- Yes--And at night, when everyone is asleep, do
they move? -- Yes -- But you tell me that they move when
somebody walks. -- They always move., The cats when they

walk, and then the dogs, they make the clouds move along.
(Piaget, 1966, p. 62)

Dana, 7 vyears

What makes clouds move? -- They move by their feet.
If they (the clouds) had no feet, would they move? --
Yes -- How would they do that? -- When you move they

would move, -~ Can you explain that? -- Well, when the
goats and cows and things walk the clouds walk too.

STAGE 2 Pen, 8 vyears
What makes the clouds move along? -- God does.
"But on the other hand, they are alive." -- Why? "Because
they move." (Piaget, 1966, p. 64)

Marty, 7 years

What makes the clouds move? -- It's the string that
sometimes pull the clouds. Who pulls the string? -- The
man who sells the balloons on the corner. -- How does he
do that? -- He puts the air in the balloon and tie it
with the string. -- How does that make the clouds move?
-- Well, God blows the clouds also,

NOTE: Here the combination of large or powerful men
or God moving the clouds.

STAGE 3 Grim, 5 years

Why do they (clouds) move along? -- It's the moon
that makes them move., -- "Do they know that they are mov-
ing? -- Yes -- Do they know that the moon makes them
move? -~ Yes ~- And does the moon know it? -- Yes.
(Piaget, 1966, p. 65)
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Kelvin, 8 vyears

What makes the clouds move? -- The sun makes the

clouds move, How? -- You see when the sun is shining
and the clouds get hot they move. -- Well, if the sun
did not shine to make the clouds hot, would they move
then? ~-- Yes -- How does this happen? -- When the clouds
get black and it rains.
Jimmy, 7 vyears

What makes the clouds move? -- Where does the wind
come from? -- God makes the wind -- How does the wind
move clouds? -- The wind pushes the clouds. -- Are the
clouds alive? -- I think so. -- How can you tell? --

When we move the clouds move.

Although not noted by Piaget, both the investigator and

the interrogator agreed that the wind for this child (Jimmy) is

a moral

wind, i.e., God wants to do it, and as such suggests a

third stage.

STAGE 4 Aud, 9 vears
Tell us about the wind! -- It comes from the sky. --
How is it made in the sky? -- Don't know. -- What do you
think? -- It might come from the clouds. -- How is that?

-~ Because, when the clouds move along, it makes air
(wind). When they are not moving, there is not much of

it. -- Why do the clouds move along? -- Because it's the
air which they make that makes them move along. -- How
is that? -- Because it pushes them. -- Why? -- Don't

know. (Piaget, 1966, p. 70)

Cathy, 9 vears

What makes the clouds move? -- The wind. —-- Where
does the wind come from? -- The sky. -- How does the
wind move the clouds? If there was no wind, would the
clouds move? -- No, -- Can wind come from clouds? --
Yes. -- Can clouds make wind? -- Yes.

STAGE 5 Gut, 9 vyears
Why do clouds move more or less quickly? -- Because

of the wind. -- They move along by the wind. -- Where does
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the wind come from? -- From the sky. -- And how is
the wind made? -- Don't know. -- And -can the clouds
make a wind? -- No. -- Can they make a wind by mov-
ing? -- No. -- And when there is no wind, can they
move along alone? -- No. (Piaget, 1966, p. 72)

Glen, 8 vyears

What makes the clouds move? ~- The wind, ==
Where does the wind come from? -- From the sky. --
How does the wind do that? -- Don't know. -- Can
clouds make wind? ~-- No. =-- Can wind come from clouds?
—— No. -- If there was no wind could the clouds move?
-- No.

The distribution of student responses according to
religious, nonreligious, and telephone are reflected in Table
4; Table 5, page 42: and Table 6, page 43.

Data in Tables 4, 5, and 6 were used to test:

Hypothesis Hol: There are no significant differences

at .05 level of significance in chil-
drens responses to Piaget causality
questions when children are inter-
viewed by different interrogators.

This hypothesis was tested using the Kruskal-Wallis

One Way Analysis of Variance by Ranks. At each age level,

rankings of 1 to 5 (according to the Piagetian stages) were
made for subjects' responses. (See Table 7, page 44.) Com-
parisons were made among the scores to identify the probabil-
ity (p) that the groups (R, NR, and T) were indeed from the
éame population. Results are noted in Table 8, page 46.
Analysis of the data do not permit the rejection of

the null hypothesis at any age level. Since no significant
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Table 4

Distribution of Students Responses to Causality
Questions to Person Dressed in a Business
Suit and Calling Himself Mister

Piaget Stages

Age Stag Stage Stage Stage Stage
1. 2 3 4 5
5 6 4 4 4 1
6 2 8 4 2 6
7 2 6 4 14
8 2 7 5 7
S 4 8 7
10 4 6 6
Median Age 5 6 8 8 8
Average age for
Piaget stage 5 6 7 8 9
Stage 1 = Magical
Stage 2 = Artificial and animistic
Stage 3 = Artificial and mechanistic
Stage 4 = Physical and moral
Stage 5 = Logical explanation or schema found
Note: Of the 132 children interviewed for this cate-

gory, the compatibility of the median age and the average age
of the Piaget child should be noted.
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Table 5

Distribution of Students Responses to Causality
Questions to Person Dressed as a Minister
and Calling Himself Reverend ‘

Piaget Stages

Age Stage Stage Stage Stage Stage
1 2 3 4
5 3 9 3 1 1
6 1 6 5 2 1
7 8 5 3 5
8 3 10 8
9 1 2 10 7
10 ' 4 7 4
Median Age 5 6 7 8 9
Average age for
Piaget stage 5 6 7 8 9
Stage 1 = Magical
Stage 2 = Artificial and animistic
Stage 3 = Artificial and mechanistic
Stage 4 = Physical and moral
Stage 5 = Logical explanation or schema found

Note: Of the 116 children interviewed for this cate-
gory, the compatitibility of the median age and the average
age of the Piaget child should be noted.
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Table 6

Distribution of Students Respbnses to Causality
Questions to Telephone Interview Where
Interviewer Not Identified

Piaget Stages

Age Stage Stage Stage Stage Stage
1 2 3 4 5
5 3 10 5 1
6 2 7 4 5 3
7 1 3 4 6 7
8 4 11 4
S 1 4 8 5
10 4 9 7
Median Age 5-6 6 7 8 8
Average age for
Piaget stage 5 6 7 8 9
Stage 1 = Magical
Stage 2 = Artificial and animistic
Stage 3 = Artificial and mechanistic
Stage 4 = Physical and moral
Stage 5 = Logical explanation or schema found

Note: Of the 114 children interviewed in this cate-
gory, the compatibility of the median age and the average age
of the Piaget child should be noted.
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Ranks of Student Responses by Ages to Causality Questions as
Described by Piaget Stages

Age Classifications

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Age Category No. Rank* No. Rank¥* No. Rank* No. Rank* No. Rank*  Total
5 Religious 3 6.5 9 12 3 6.5 1 3.5 1 1.5 17
Nonreligious 6 6.5 4 12 4 6.5 4 3.5 1 1.5 19
Telephone 3 6.5 10 12 5 6.5 1 3.5 19
Total 12 23 12 6 2 55
6 Religious 1 15 6 34 5 19 2 11 1 7.5 15
Nonreligious 2 15 8 34 4 19 2 11 6 7.5 22
Telephone 2 15 7 34 4 19 5 11 3 7.5 21
Total 5 21 13 9 10 ' 57
7 Religious 8 51 5 33 3 22 5 23 21
Nonreligious 2 51 6 33 4 22 9 23 21
Telephone 1 18 3 51 4 33 6 22 7 23 21
Total . 1 13 15 13 - 21 63
8 Religious 3 47.5 10 41.5 8 43 21
Nonreligious 2 58.5 7 47.5 5 41,5 7 43 21
Telephone 4 47.5 11 41.5 4 43 19

Total 2 14 26 19 61

V4%



Table 7 (continued)

Age Classifications

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Age Category No. Rank* No. Rank* No. Rank* No. Rank* No. Rank*  Total
9 Religious 4 60.5 1 66 3 60 14
Nonreligious 4 60.5 8 66 7 60 19
Telephone 1 60 4 60.5 8 66 5 60 18

Total 1 12 23 15 51

10 Religious 3 70.5 7 80.5 4 76 14
Nonreligious 4 70.5 6 80.5 6 76 - 16
Telephone 4 70.5 9 88.5 7 76 20

Total 11 22 17 50

Grand Total 18 " 60 77 99 84 338

Rank = The rank from 1 to N of the ages of students giving responses categorized as
the same Piaget stage where N = the total number of subjects having the same age.

*See pages 32-34 for Kruskal-Wallis ranking description,

Sy
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Table 8

Analysis of Responses by Age

Probability that Subgroups .05 X2 Value
Age H are from Same Population af = (K-1)
5 .44 .90 » P ) .80 5.99
6 .48 .80 ) P % .70 5.99
7 .39 ‘ .90 % P ) .80 5.99
8 2.25 . .50) P ) .30 5.99
9 .88 .70 > P ) .50 5.99

10 .39 .90 > P ) .80 5.99
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differences‘were found among the groups, between group differ-
ences would not be found.

Similarly:

Hypothesis H02: There are no significant differences

at .05 level of significance in the
ages of children sharing similar
responses to Piaget causality ques-
tions when interviewed by different
interrogators,

was tested using the Kruskal-Wallis One Way Analysis of Variance

by Ranks. Comparison was made among the scores to identify the
probability that the age distributions for each stage were sim-
ilar for each of the interviewed groups. (See Table 9.)

Analysis of this data do not permit the rejection of
the hypothesis at any stage. Apparently, no significant dif-
ferences were found among the stages, then between stage dif-
ferences would not be found. Results are noted in Table 10,
page 50.°

Failure to reject the two null hypotheses was tanta-
mount to rejecting the three research hyéotheses stated in
Chapter 3:

Hypothesis Hl: There will be significant differences

in responses of children who had non-
clergy interviews and those who had
clergy interviews.

Hypothesis Hy, 1qpere will be significant differences

in responses of children who had non-
clergy interviews and those who had
telephone interviews.



Table 9

~

Ranks of Student Responses to Causality Questions According
to Piaget Stages

Age Classifications

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

Age Category No. Rank* No. Rank* No. Rank* No. Rank¥* No. Rank* Total
5 Religious 3 6.5 9 24 3 41.5 1 50.5 1 54.5 17
Nonreligious 6 6.5 4 24 4 41,5 4 50.5 1 54.5 19
Telephone 3 6.5 10 24 5 41.5 1 50.5 19

Total 12 23 12 6 2 ) 55

6 Religious 1 3 6 16 5 33 2 44 1 53.5 15
Nonreligious 2 3 8 16 4 33 2 44 6 53.5 22
Telephone 2 3 7 16 4 33 5 44 3 53.5 21
Total. 5 21 13 9 10 57

7  Religious 8 8 5 22 3 36 5 53 21
Nonreligious 2 8 6 22 4 36 9 53 21
Telephone 1 1 3 8 4 22 6 36 7 53 21

Total 1 13 15 13 21 63

8 Religious 3 9.5 10 29,5 8 52 21
Nonreligious 2 1.5 7 9.5 5 29.5 7 52 21
Telephone 4 9.5 11 29.5 4 52 19

Total 2 14 26 19 61

8V



Table 9 (continued)

Age Classifications

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Age Category No. Rank* No. Rank¥* No. Rank* No. Rank* No. Rank*" Total
9 Religious 4 7.5 7 25 3 44 14
Nonreligious 4 7.5 8 25 7 44 19
Telephone 1 1 4 7.5 8 25 5 44 18
Total ' 1 12 23 15 51
10 Religious 3 6.5 7 23.5 4 43 14
Nonreligious 4 6.5 6 23.5 6 43 16
Telephone 4 6.5 9 23.5 7 43 20
Total 11 22 17 50
Grand Total 18 60 77 99 84 338

Rank = The rank from 1 to N of the stage distribution score where N = total number of
subjects whose responses were placed in Piaget categories 1-5.

*See pages 32-34 for Kruskal-Wallis ranking description.

6v
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Table 10

Analysis of Responses by Piagetian Stages

Probability that Subgroups .05 X2 Value
Stage H are from Same Population df = (K-1)
1 .99 .70 ) P ) -50 .5.99
2 1.30 .70 > P ) .50 5.99
3 .26 ' .90 ) P ) .80 5.99
4 2.00 .50 >» P ) .30 5.99

5 1.87 .50 ) P ) .30 5.99
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There will be significant differences
between the responses of children who
had clergy interviews and those who
had telephone interviews.,



CHAPTER 5
SUMMARY, CONCLUSIONS, AND DISCUSSION
INTRODUCTION

The purpose of this chapter is to summarize the find-

ings of the research and state conclusions.
PURPOSE OF THE STUDY

The purpose of this study was to determine the effect
of organizer influence on children's responses to questions
of physical causality.

In his book The Child's Conception of Physical Causal-"

ity (1966) Piaget wrote that:

Five stages may be distinguished in the explanations
which the child gives of the movement of clouds. The
first stage is Magical: We make the clouds move by walk-
ing. The clouds obey us at a distance. The second stage
is both artificialistic and animistic. The clouds move
because God or men make them move. The third stage . . .
the movement is conditioned by moral and physical causes.
Artificialism has been transferred to objects. The fourth
stage is mechanical, the wind pushes the clouds, but the
wind has itself come out of the clouds. The fifth stage
denotes a logical explanation (p. 61).

The question was raised in this study, do childrens'
responses to Piaget's causality questions differ at specified
age levels when children are interviewed by interrogators whom
they perceive to occupy different roles in society? Likewise,

are there differences in age distribution of childrens'
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causality stages as described by Piaget when children were

interviewed by different interrogators?
THE STUDY

Some 463 students were assigned to one of the three
groups. Each child was placed in a religious, a nonreligious,
or a telephone category.

1. A nonreligious group. Children were interviewed
by the interrogator, dressed in a business suit and introduced
as mister.. This group did not receive the religious or tele-
phone interview.

2. A religious group. Children were interviewedvby
the interrogator dressed as a minister and introduced as
reverend. This group did not participate in the nonreligious
or telephone interviews.

3. A telephone group. Children were interviewed by
way of a telephone, and did not see the interrogator. This
group did not participate in the nonreligious or religious
interviews.

Each student interviewed was audio taped individually.
Taping sessions lasted approximately three to five minutes
each.

Classification of childrens' responses into the cate-
gories noted by Piaget (1966) were made by the investigator

and the interrogator. Each rated the responses independently.
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However, if the investigator and interrogator could not agree
on the placement of a specific response, the response in ques-
tion was not used in the results.

Specifically the study attempted to test two major null
hypotheses.

Hypothesis Hol: There are no significant differences

at .05 level of significance in chil-
drens responses to Piaget causality
questions when children are interviewed
by different interrogators.

Hypothesis H02: There are no significant differences

at .05 level of significance in the
ages of children sharing similar
responses to Piaget causality ques~
tions when interviewed by different
interrogators.

These two questions generated three research sub-hypoth-
eses which completed the design of this study.

Hypothesis H1: There will be significant differences

in responses of children who has non-
clergy interviews and those who had
clergy interviews.

Hypothesis H2: There will be significant differences

in responses of children who had non-
clergy interviews and those who had
telephone interviews.

Hypothesis H3: There will be significant differences

between the responses of children who
had clergy interviews and those who
had telephone interviews.

The Kruskal-Wallis One Way Analysis of Variance by

Ranks was used to determine whether the K independent samples

were from the same or different populations. The results are
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given as individual responses in Tables 3, 4, and 5. Analysis
of the data in the tables indicates that the stages did not

differ significantly from the results found by Piaget and others.
DISCUSSION

Prior to studies of this kind it was easy for some to
draw an unwarranted conclusion and to assume that religious
settings or exposure to media somehow impedes the ability of
some children to grasp -scientific explanations. However,
results of this study negates this idea.

Seemingly, it might be expected that when a child in
a religious setting attributes causation to God, he may be

responding to what is salient to him in that setting, or he may

be responding to what he feels is expected of him, rather than
using his cognitive processes. In some instances this may be
true, however, the evidence of this study does not justify
this conclusion.

Admittedly, the first impulse of the investigator
after analysis of data was to determine whether the children
in this study really accepted a stranger dressed in religious
attire as a minister. There is no evidence that the acceptance
was not made. Two cases should be cited here. One child
returned to his classroom and announced that his minister was
in the school and that his minister was happy with his answers

to some questions. A second child questioned the noninterviewing
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investigator two weeks after his interview by asking how "his
friend," the reverend, was. |

The question should be raised as to what the clerical
collar meant to the children. It should be noted that the
schools in which the interviewing was doﬁe exist in a moderately
reliéious setting. There are more than ample churches for some
15,000 people in the area sampled and very few of the students
are nonchurch-goers. However, the question is still raised as
to whether a student would respond directly to his minister,
priest, rabbi, or overseer. The interviewing in this study
was done by an American white male. Would the responses
reflect differences if an American Neéro, Mexican-American, or
other minority race member had done the interviews? Likewise,
it should be pointed out that the sample studied was an inte-
grated sample. Ethnic background was not a variable in this
study. Would responses differ if only one ethnic group had
been studied?

It is interesting only as an ancedote that the inter-
rogator noted many times that children did not look at him
when he wore the religious attire. Perhaps it is some indict-
ment that youngsters are afraid to look a "minister" in the eye
while asking or answering questions.

In'view of contemporary concern for teaching disadvan-
taged or inner-city children who tend to have little interest

in good school performance, these results may be helpful in
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selecting teachers for these childreh, as well as studying
and understanding something about their learning patterns.
There is wide concern that the members of our society will in
the future comprehend the general nature of science and tech-
nology more than most do today. This study has not-provided
positive evidence whether religious, nonreligious, or media
(telephone) interviews or training, has an effect on scientific
understanding. (Obviously they are not incompatible in all
categories; some children gave purely scientific or logical
explanations.)

The lack of significant differences in the telephone
questioning gives some comfort for those who are worried about
the responses of students to machines. Ironically, however,

a greater number of children had to be eliminated from the
telephone group than from any other group. For some reason,
many children in the sample had not talked on the telephohe
prior to this study and many of these children either refused
or could not respond to telephone questioning. If the child
could answer on the telephone, the types of his responses were
no different than those in other interviews. It is a "jolt,"
however, when a child refuses to answer any questions until

he knows "how you got my telephone number" (age 7). One other
child returned to his room after telephone interviewing with
the announcement that he had just spoken to God. This child

incidentally, did not give a Godlike response to the question.
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One other finding should be mentioned. Several days
of interviews went by before the interrogator was able to see
that some older children (9-10) were claiming that the clouds
do not move but they indeed had a rational reason for their
answers. Closer questioning revealed that these children were
convinced that the clouds do not move and that they appear to
move only because the earth rotates. All of these children
(some 40) when questioned as to whether the clouds would con-
tinue moving if the earth were to stop, answered "No." The
very logical, to them, explanation seemed to come from their
instruction in science. It was later found that several of
their teachers had the very same idea about cloud movement.
Perhaps it is an indictment of the system that we have erron-
eously "brainwashed some kids" into a sixth stage that goes
beyond the findings of Piaget.

The implication for the theoretical position cham-
pioned by Piaget over the years seems unambigious. Seemingly,
children's conceptual development, of physical causality as
represented by their explanations, is not solely maturational
phenomenon unaffected by training. If it were, it should have
been unaffected by the religious interview.

Noteworthy at this junction ;s the fact that many
children gave partly or wholly scientific responses and not
just the animistic or anthropomorphic responses that some of

Piaget's writings would predict for this age group.
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A significant finding in this study is the role that
imagination played in the childrens' responses to causal action
for cloud movement. They attributed causal action to the
"northwind," "southwind," "weather," "gravity," "fairies,"
"goats," and "Leprechauns." But, more noteworthy than the
statements of these objects or forces are the contexts in which
the actions are described. One example will serve to illustrate
the characteristics of all: "The northwind is mean and blows
the clouds away and the southwind is kind and blows them back
at night." The characteristic of responses such as this is-a
remarkable display of imagination. Haupt (1950) says:
"Imagination is of great importance in children's formulation
of hypotheses" (p. 32).

It is recommended that a study of the roles of imagina-
tion in various levels and stages of childrens' thinking be
investigated.

This study could be replicated to see if sex makes a
difference.

Socioeconomic, religious, or ethnic background of both

interrogator and subjects would also be an important study.
SUMMARY

Attempt was made in this study to determine whether
childrens' perception of an interrogator would sway their

responses to Piagetian tasks. Children were randomly placed
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in one of three groups--students interviewed in a telephone
conversation, students interviewed by a person garbed in
religious attire and introducing himself as reverend, and a
third "normal” Piagetian interview.

The lack of significant differences sheds more evidence
on the validity of the findings of Piaget. It has been noted
in the literature that little is known of the original Piaget-
ian interviews. However, in this study, the same trends in
student responses were found as those reported by Piaget. It
is noteworthy that there were found no significant differences
between the average ages of Piaget stages and the median ages

of the stages found in this study.
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