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Purpose of the Study

The purpose of the study was to determine the effectiveness of

televised instruction to aid in changing attitude toward problem

solving. The study determined whether fifth and sixth grade students

would demonstrate significant differences in:

1) attitude toward the nature of problem solving,

2) self-confidence in solving subsequent problems, and

3) responsibility for success in problem solving,

as a result of televised problem solving instruction.

Procedures

A total of 153 students participated in experimental and control

groups in typical urban and rural schools. A 14-program television



series called the Televised Learning Package or Challenge was used

with the experimental group to effect attitudinal change. This series

was designed to be a stimulus for learning rather than a complete

self-contained instructional course in problem solving. Each lesson

presented "open-ended" problem situations which provided structure,

method, and content experiences basic to attitudinal change. The

investigator of this study was also writer and teleteacher of the tele-

vision series. The following testing instruments were used in the

pretest-posttest design: The Childhood Attitude Toward Problem

Solving Questionnaire (CAPS) Scale I, assessing student's attitude

toward the nature of problem solving; CAPS Scale II, assessing

student's self-confidence in undertaking problem solving activities;

and The Intellectual Achievement Responsibility Questionnaire, Scale

I, determining student's acceptance of responsibility for success in

problem solving.

A Least Squares Analysis was used to determine significant

interaction and influence of variables at the 5% level of significance.

Findings and Implications

From the findings of the study, the following implications were

drawn:

1) Televised instruction was modestly successful in the urban

setting, but regular classroom instruction proved superior

in changing attitudes in the rural setting;



2) Participation in on-going activities in subject matter areas

provided better continuity in control classrooms, thus

facilitating attitude change;

3) Need for the establishment of a common set of learning

objectives with built-in division of responsibility between

studio and classroom teachers to accomplish similar learn-

ing goals was observed;

4) Need for students to strongly identify with the communicator

and have a high degree of involvement with the visual pre-

sentation was observed;

5) The 14-week, 15-minute television sessions may not have

been a long enough period of time to measurably change

attitudes.

Recommendations

In view of the findings of this study, the writer offers the follow-

ing recommendations to public schools, instructional television pro-

grammers, and curriculum developers:

1) Further study should investigate attitudinal change by inte-

grating problem solving presentations, activities, and

experiences with structured curriculum areas having subject

matter emphasis;

2) Experimentation should be conducted to determine effective.,

ness of cooperative planning between studio and classroom



teachers in order to accomplish similar learning goals and

attitude changes;

3) Further exploration of feedback for both students and

teachers appears essential to produce measurable change in

attitude;

4) An extension of instructional television exposure to produce

maximum attitudinal change should be investigated;

5) Further research is needed to determine the overall effect

of televised instruction on attitude toward problem solving.
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THE EFFECT OF TELEVISION INSTRUCTION ON PROBLEM
SOLVING ATTITUDES OF FIFTH AND

SIXTH GRADE STUDENTS

CHAPTER I

INTRODUCTION

Need for the Study

Students have well-formed attitudes concerning their ability to

solve problems by the time they reach late childhood. Can televised

instruction in problem solving change these attitudes ? This study is

designed to test the interrelation of attitudinal change, problem

solving and television instruction. Specifically, this study will

investigate the effect of television instruction on problem solving

attitudes of fifth and sixth grade students in an urban and rural setting.

Attitudes toward problem solving are important to the student

because he will spend much of his life making choices, selecting

alternatives, and deciding issues in which decisions are dependent

upon his attitudes, beliefs and values. School is a place where these

attitudes are particularly developed and intellectualized. A student

quickly learns that problems exist for which there is no single solu-

tion but only tentative judgments and a choice of alternatives. What

to consider in arriving at those judgments, how to identify the alter-

natives, and how to make the choice is the real essence of problem

solving.



Although indices, such as Research in Education (1969),

Education Index (1929), and Bibliography of Television Dissertations

(Sparks, 1971), list problem solving, attitude change, and televised

instruction studies, these sources reveal a paucity of investigations

in which television is used to effect attitudinal change toward problem

solving, particularly in grades five and six in urban and rural settings.

As a result of personal and social change, a student confronts

questions and problems he has never faced before; past approaches

and solutions to these problems are inappropriate, yet solutions must

be found if he is to survive in ways which he now understands and

values.

Learning theorist Jerome Bruner (1967) suggests that both

children and adults need reassurance that it is all right to entertain

and express different or unusual ideas. A student must learn to treat

a task as a problem in which he invents an answer rather than finds

one in a book or on the blackboard. Bruner maintains that the pri-

mary objective of instruction is to make the problem solver self-

sufficient. Therefore, the attitude with which a student approaches a

problem must allow for openness, sensitivity to change, adaptability,

flexibility, and creativity. Positive attitudes toward solving problems

can better equip the student to find solutions for the demands of new

problems.

Green (1970) believes that attitudes toward the school, the
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teacher, and the subject being taught are the most influential in

determining the direction and extent of learning. "The very contro-

versial area of problem solving may be more influenced by the atti-

tudes which he (the student) has developed than by the facts, knowl-

edges, and understandings which he has garnered" (p. 304).

It is generally believed that attitudes develop over a long

period of time through inherited predispositions and environmental

experiences (Rogers, 1969; Biehler, 1971). Within the contemporary

environment, mass media has had a vast influence on attitudes and

opinions of people (McLuhan, 1964; Gattegno, 1971). Of all the

various types of media, television has the unique capacity to economize

time and space relationships into apparent experience. Hours can be

covered in a few minutes through 'time lapse' photography. Students

can witness a thunderstorm form, a flower bloom, or a river shift in

a few minutes. One program can provide the viewer a picture of life

from gestation to death; another can transport him from continent to

continent.

Education through television generates the greatest amount of

involvement out of the shortest impact because it provides the viewer

an infinite number of stimuli to process during the viewing time. This

is true economy of learning. "Learning from books is so much more

time consuming than watching the unfolding of a process on a screen...

it is more easily retained and recalled" (Gattegno, 1971, p. 73).



Electronic communications, especially television, are making events

more vivid, immediate, and instantaneous than the printed word.

"The newspaper is always history--yesterday's action, not today's...

(on television) we see things minutes after they happen--and feel a

greater sense of involvement than any previous generation" (Hayakawa,

1969, p. 41).

This impact is extended to instructional television. Children

have made significant gains in learning basic skills through televised

instruction (Rogers, 1972). Efficacy of television has been demon-

strated in over 100 experiments, as well as in several hundred

separate comparisons, performed at every level, preschool through

adult education, with a variety of subject matter and methods. There

can no longer be any doubt that children and adults learn skills and

facts from instructional television (Chu and Schramm, 1967), The

question of attitudinal change through television instruction is not as

easily resolved and the study of television research material reflects

this fact.

"It has often been said that democracy requires teaching pupils,

not what to think, but how to think" (Bayles, 1960, p. 3). Students

must not only understand and apply their knowledge to problem solving

but must also develop a favorable attitude toward creative thinking in

problem solving in order to be effective in solving problems with

appropriate solutions.
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Assumptions

For the purposes of this study, four assumptions are made:

1) It is assumed that the project participants are students

attending a typical school in an urban setting and students

attending a typical school in a rural setting;

2) It is assumed that attitudes can be changed in a variety of

ways;

3) It is assumed that the medium of television will function as

the "act of communication" to provide change in attitude

toward problem solving; and

4) It is assumed that the students involved have formed a

definite attitude toward the nature of problem solving by the

time they reach late childhood, ages nine through twelve.

Statement of the problem

This study will seek to determine whether fifth and sixth grade

students who view and participate in televised problem solving instruc-

tion will demonstrate significant differences in: 1) attitudes toward

the nature of problem solving; 2) self-confidence in solving subsequent

problems; and 3) responsibility for success in problem solving, When

compared with fifth and sixth grade students who receive classroom

instruction in subject matter areas typical of curriculum in those same

grades.



Those students who receive televised problem solving instruc-

tion will henceforth be called the experimental group; those students

who receive classroom instruction typical of fifth and sixth grade

subject matter areas will henceforth be called the control group.

It is hypothesized that:

H1 There will be no significant difference in attitude toward the

nature of problem solving between students in the experimental

group and students in the control group in the urban setting.

HZ There will be no significant difference in attitude toward the

nature of problem solving between students in the experimental

group and students in the control group in the rural setting.

H3 There will be no significant difference in attitude toward the

nature of problem solving between students in the experimental

group in the urban setting and students in the experimental

group in the rural setting.

H4 There will be no significant difference in attitude toward the

nature of problem solving between students in the control group

in the urban setting and students in the control group in the

rural setting.

H5 There will be no significant difference in self-confidence in

undertaking problem solving activities between students in the

experimental group and students in the control group in the

urban setting.



H6 There will be no significant difference in self-confidence in

undertaking problem solving activities between students in the

experimental group and students in the control group in the

rural setting.

There will be no significant difference in self-confidence in

undertaking problem solving activities between students in the

experimental group in the urban setting and students in the

experimental group in the rural setting.

H8 There will be no significant difference in self-confidence in

undertaking problem solving activities between students in the

control group in the urban setting and students in the control

group in the rural setting.

H9 There will be no significant difference in acceptance of

responsibility for success in problem solving between students

in the experimental group and students in the control group in

the urban setting.

H
10 There will be no significant difference in acceptance of

responsibility for success in problem solving between students

in the experimental group and students in the control group in

the rural setting.

H11 There will be no significant difference in acceptance of

responsibility for success in problem solving between students



in the experimental group in the urban setting and students in the

experimental group in the rural setting.

H12 There will be no significant difference in acceptance of

responsibility for success in problem solving between students

in the control group in the urban setting and students in the

control group in the rural setting.

Definition of Terms

In this study, these terms have been interpreted as follows:

Attitude - An attitude is a readiness to react toward a given

situation, person, or object, in a consistent manner.

Nature of Problem Solving - The nature of problem solving is

a child's mental set which includes his attitudes toward and skills in

problem solving, as well as 1) his ability to generate novel and pro-

fuse ideas, 2) his resistance to change in the perception of his prob-

lem solving ability, 3) his willingness to express unusual ideas, and

4) his persistence in attacking problems others have failed to solve.

Problem A problem is any perplexing or challenging situation,

real or artificial, that requires reflective or creative thinking for

solution.

Problem Solver - A problem solver is a person who attends

to a problem, plans a solution, executes the plan, and evaluates the

results.
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Responsibility Toward Success in Problem Solving_- Responsi-

bility toward success in problem solving is the degree to which the

child believes he, rather than others, is instrumental in solving

problems in his environment.

Self-confidence in Problem Solving - Self-confidence in problem

solving is a person's faith in his ability to solve problems.

Success in Problem Solving - Success in problem solving is the

degree to which the child 1) believes his ideas will be accepted,

2) believes that he will understand how to solve problems, and 3) is

convinced that he is capable of effective thought.

Televised Learning Package (Challenge, 1970) - A televised

learning package is a 14-program instructional television series for

fifth and sixth grade students designed to develop positive attitudes

and skills in problem solving. The name of the series is "Challenge."

The investigator of this study was also the writer and teleteacher of

the Challenge Television Series.

Limitations of the Study

The primary purpose of this study was to assess any difference

in attitude of fifth and sixth grade students toward problem solving

through televised instruction. Although attitudes can be changed or

modified through a variety of ways, this study was limited to changing

attitudes through the "act of communication" via television instruction.
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Furthermore, the students who participated in the study were

limited to one rural and one urban school from the northwestern

United States, which were available to the researcher.

The instructional time for the study was limited to the 14-week

schedule established by the Learning Package Utilization Guide

(Challenge, 1970).

Procedures

A pretest-posttest experimental design was selected to be used

in two independent comparisons. An experimental and control group

was selected in both the urban and rural settings and the hypotheses

listed earlier were tested with these groups. A detailed description

of the procedures used in this study can be found in Chapter III.

Chapter II reviews literature related to the study.



CHAPTER II

REVIEW OF RELATED LITERATURE

Although there has been considerable research done in the

areas of 1) attitudinal change, 2) problem solving, and 3) television

instruction, there is minimal research reported when any two of the

areas are interrelated. This paucity of research is especially

critical when the search is narrowed to the effect of televised instruc-

tion to aid in changing student attitude toward the nature of problem

solving. The purpose of Chapter II is to examine the literature

concerning attitudes, problem solving, and television instruction, as

well as to report the literature which interrelates them. This review

is organized into six sections arranged from general to specific, as

illustrated on the following page. Following is a description of the

content of each section in the topical cone.

The first section is concerned with attitudes as they relate to

the learning process. Attitude definitions and their importance to

learning, attitude formation and change associated with the learning

process, and the measurement of attitudes toward learning are

examined.

The second section reviews literature related to problem

solving as a learning strategy. General concerns of leaders in this

field, personal characteristics of effective problem solvers, and



1 a. Attitudes: Their ini2ortance to learning
b. Formation and change

c. Measurement

2 a. Problem solving: A learning strategy
b. Authorities c. Characteristics

d. Influences

3 a. Instructional television
b. Effectiveness
c. Implementation

4 a. Effect of television on
attitude change toward

learning

5 a. Attitude change
toward problem

solving

a. Attitude chan e toward
problem solving.

through
televised

instruction

12
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learning factors which influence the process of problem solving

are discussed.

The third section reports on Instructional Television (ITV).

A brief history of educational television, the effectiveness of ITV to

the learning process, and the implementation of ITV in schools are

pr es ented.

The fourth section relates research regarding the effect of

television on attitudinal change toward learning. The question of the

viewer's needs and involvement with the communicator to produce

attitude change is treated. Studies which change attitudes toward

learning both in a positive and in a negative direction through film and

television are reported.

The fifth section concerns attitude change toward the nature of

problem solving.

The final section concerns attitudinal change toward problem

solving through televised instruction.

Attitudes: Their Importance to Learning

A definition of the term "attitude" must preface any discussion

which concerns the formation, change, or measurement of attitudes.

The term originally indicated a body stance in preparation for

a given physical action. The boxer assumed a physical "attitude"

appropriate to his action; the fencer and diver had characteristic
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attitudes, too. In psychology and education, however, this older

meaning has been replaced by a less generalized meaning: attitude

is a person's "feeling for" or "feeling against" a situation, object,

or idea. This feeling may have been rationally derived or acquired

unconsciously over a period of time. Therefore, attitudes involve

the entire psychological background of a person and influence the way

he thinks, acts, and behaves.

As Swanson (1972, p. 363) states, "An attitude is a preference

for or against some question which one may or may not be able to

put into words. " According to Doob (1957, p. 136)

An attitude is an implicit response which is both anticipatory
and mediating in reference to patterns of overt responses. . .

(they are) evoked by a variety of stimulus patterns (and are)
. . . a result of previous learning.

The above definitions justify the importance of attitudes to the

learning process. Because of an increasing awareness on the part

of educators and parents toward attitudes, students are now expected

not only to learn the required subject matter but also to enjoy school

and look forward to learning new things as well.

Although there is the influence of parents and peers, the

neighborhood and the media, teachers probably play the most

important single role in influencing student attitudes toward subject

matter and learning itself. A student's attitude toward one teacher or

subject may significantly change the whole course of his life.
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Attitudes learned in the school environment will directly influence

his future choice of friends, vocation, education, religion and

politics. Therefore, few factors are as important in determining

behavior, channeling thinking, and conditioning decision-making as

attitudes.

Learning theorists maintain that attitudes even mediate percep-

tion and thus control and interpret feedback from the environment

(Hill, 1963). This feedback gives direction to a person's future

action and provides alternative courses (Wiener, 1948).

In an interesting study by N. A. Flanders et al. (1968), a sig-

nificant decline occurred in students' positive attitude toward teachers

and school work during the year. This decline was directly related

to teachers' verbal classroom behavior, loss occurring in classrooms

where teachers provided less praise and encouragement.

Studies by Coleman et al. (1966) have shown that student atti-

tudes are also related to school achievement. They found attitudes

toward school and learning were significant indicators of verbal skills

in sixth graders. Other studies by Jackson and Lahaderne (1967)

have shown positive, but nonsignificant, relationships between grades,

achievement scores, and attitudes.

A minimal yet universal goal in teaching should be that the

student leave the classroom with as favorable an attitude toward

a subject as possible. Mager (1968) believes that positive attitudes
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toward a subject help to maximize the possibility that the student will

both remember what he has been taught and willingly want to learn

more.

For the purposes of this study, background for and a definition

of the highly complex term "attitude" has been provided. These

definitions and discussions documented the important role positive

attitudes play in the learning process. A discussion of how attitudes

are formed and change will follow.

Attitude Formation and Change
Associated with the
Learning Process

Since a basic premise in this study is that attitudes can be

changed, literature concerning the origin, formation, and change of

attitudes is of vital importance to the researcher.

Early studies (Hovland, Lumsdaine and Sheffield, 1949;

Peterson and Thurstone, 1933) showed educational experiences

effected attitude change fairly readily. Unfortunately, these studies

did not indicate exact pro cesses effecting such change. The school

can probably function mast effectively by concentrating on areas

where attitudes have not previously been developed. In reviewing

current literature the researcher found a greater emphasis on atti-

tude change than on formation, suggesting that there is more oppor-

tunity for changing attitudes in school than in forming entirely new
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ones. Under ideal conditions, attitude formation could be expected

to occur readily and have considerable permanence, but this would

necessitate the child entering school at birth. In all probability, by

the time a child enters school, the "open mind" is an abstraction that

probably does not exist. Undesirable attitudes formed in preschool

or out-of-school experiences make the task of changing attitudes in

the classroom much more difficult. A similar learning problem

exists in changing a previously learned physical skill, such as skiing,

rather than in developing the skill initially.

It is assumed the students involved in this study have formed a

definite attitude toward the nature of problem solving by grades five

and six. The degree of difficulty in changing these attitudes is the

crux of this investigation.

Attitudes are a highly complex phenomenon that can vary from

the relatively simple, such as a woman's attitude toward a new dress

style, to the complex, such as the collective attitude of a religious

group. The origin of the former, although far from being simply

derived, could be assessed more easily than the latter. It is believed

that both types are learned within a social context and are conditioned

by the mores, customs, and folkways of a group (Green, 1970). Group

approval and disapproval, even of a mild character, results in firmly

established attitudes over a period of years, whether toward a dress

style or a religious group.
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Similarly, children develop attitudes through the process of

absorption. They react to things they see and hear and imitate

parents, teachers, and peers. They are usually not aware they are

being influenced (Biehler, 1971).

Another consideration is that many people do not hold to a

consistent pattern between public and private attitudes, between those

they hold as a part of a group and those which they hold as individuals

(Green, 1970). The teenager who maintains a particular dress style

with a group of peers may dress quite differently when at home; this

implies a seeming discrepancy between his words and actions.

Nonetheless, "Attitudes show individuality since any two

individuals may profess the same verbal attitudes but behave quite

differently in situations affected by those attitudes" (Green, 1970,

p. 283).

Research concerning how attitudes can be changed is also of

importance to this study. In discussing previously formed attitudes,

educational psychologist John A. Green (1970, p. 304) states,

"attitudes and opinions are measurable and they can be changed

through skillful teaching. "

It has long been assumed by educators and psychologists that the

"authority" figure had a direct influence on attitude change. Dawson

(1966) supported this premise in his study; student attitudes were
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indeed changed as the result of their instructor's lectures (the

authority).

A second influential way to change attitudes is through factual

knowledge, whether acquired firsthand or vicariously by reading or

watching television. When a person is presented with all the facts

concerning a matter, he often changes his attitude and, perhaps, even

his behavior. Facts become a catalyst for attitude change.

Closely related to this is a third way to change attitudes. How a

student perceives himself may have a direct relationship to the degree

he is willing to change attitudes. In a study by Bernstein and DeVesta

(1971), data revealed that students with a high self-concept were more

receptive to attitude change or reversal. In this same study they

found favorable attitudes were learned more readily and were more

resistant to change.

A fourth way is held by reinforcement-learning theorists

(Travers, 1963), who state that the most effective way to change

attitudes is to elicit appropriate behavior related to the new attitude

and then reinforce that behavior. The difficulty with this theory is

that, in practicality, there is usually no method available to effectively

elicit that desired behavior.

Every teacher knows that if one reinforces studiousness,
improved scholarship results, but there are many children
who never manifest studiousness with sufficient frequency
for reinforcement to have a measurable effect (Travers,
1963, p. 379).
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Finally, of all the ways to change attitudes, the act of communi-

cation is most important to this study. Although similar to change

through factual imput, this category is more inclusive since com-

munication might also include facts, images, or feelings. This

procedure simply is to measure attitude both before and after provid,

ing selected items of data designed to effect change. Studies by

Helson et al. (1956), Hovland, Harvey and Sherif (1957), and Weiss

(1958) supported this position. The general trend of their studies was

that communication is most effective in changing attitudes when it

represents a position not too different from that which the student

holds.

It has been noted from this review that, although attitudes can

be changed, the process may be difficult and the direction unpre-

dictable. Studies have also shown attitudes to be complex because of

the difficulty in tracing their origins and in measuring group influences.

Most significant to this study, however, is the variety of ways to

effect attitudinal change; of these, change by communication germane

to the issues involved will be used.

Measurement of Attitudes
Toward Learning

Since attitude toward learning is recognized as influential to the

educative process, accurate attitude measurement is of primary
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importance. A difficulty here, however, is inherent in the nature of

attitudes themselves; attitudes consist both of verbalized concepts and

of resultant behavior. There is a discrepancy between measuring what

a student says concerning a particular matter and what he does about

that matter. A second difficulty arises from the lack of tangible

criteria by which change is measured. In spelling or arithmetic,

change is measured by the number of words or problems which are

correct at any given time. Although attitudes are relatively stable,

measurement of degree, intensity, or direction of the attitude compli-

cates the process.

Researchers, nonetheless, have experimented and developed a

variety of scales for measurement of attitudes. An attitude scale

designed to measure a specific area, such as prejudice or foreign

policy, contains a series of opinion statements relevant to the issues

involved. This scale is defined as an "ordered set" of such state-

ments. Among the most notable attitude scales are Thurstone's

Equal-Appearing Interval Scales, Remmer's Master Scales, Likert

Scales, Bogardus Social Distance Scales, and the Guttman Scales.

Another similar measurement is called the student question-

naire. This device describes a particular situation such as a work-

man trying to put a television cable through a pipe, and asks the student

to respond to this problem through a series of ordered statements.

Usually, a stem is presented for each question and followed by two

alternatives, forcing the student to make a choice. A sample question
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might be, "A problem like the one about the TV cable and the pipe is

probably too hard for anyone in the fifth or sixth grade to solve. " The

alternative is provided for the student to agree or disagree with the

statement. Two such questionnaires have been chosen to best serve

the purposes of this study; The Childhood Attitude Toward Problem

Solving Questionnaire (Covington, 1966), henceforth called CAPS, and

the Intellectual Achievement Responsibility Questionnaire (Crandall,

Katkovsky and Crandall, 1965), henceforth IAR.

A related consideration in measuring attitudes is the very design

of the experimental study. It is possible that the process of pre-

testing might change the attitude under investigation. But in a study in

which the effect of attitude communication via the pre-test was con-

sidered, Nosachuk (1972) found the features of attitude pre-testing,

decisioning, commitment, and communication of information had no

effect on attitude change.

Although these are recognized difficulties in precise attitude

measurement, some of the scales and questionnaires are highly

effective in measuring attitude change. Of these, the CAPS and IAR

have been selected to best serve the purposes of this study. These

scales may be used in pre- and posttest designs to measure attitude

change toward problem solving.
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Problem Solving: A Learning Strategy

Specific interest in problem solving for the present study is

directed at students' confidence in and attitude toward problem

solving. A precise definition of problem solving is elusive since the

term refers to a great diversity of situations. Many writers define a

problem in terms of an expected goal towards which progress is

blocked because there are no appropriate responses toward its

solution (Keisler, 1965).

A further difficulty in defining the process of problem solving

exists. There is no one single process that leads to effective solu-

tions to all problems for all problem solvers. Research even indi-

cates that problem solving behavior is variable from situation to

situation and from time to time. A particular problem solver is likely

to vary his approach and his method each time.

Although specific behavior may be remarkably different from

problem to problem, there are certain general tendencies of the

problem solving process that have been determined. The following

sequence is commonly held:

1) The problem is identified and a solution is desired;

2) An attempt is made to clarify the problem, understand its

nature, scope, and subproblems;

3) The formulation of a plan is made based on the hypothesis;
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4) An evaluation of the plan is made based on knowledge of the

problem;

5) A selection of the best solution is made to fit the problem;

6) The solution is put into action (Televised Learning Package,

1970).

Since the process of problem solving is highly variable, not all

the above steps may be used in each problem an individual attacks;

neither would the steps always be used in the same order. Two or

more steps may be combined or one omitted depending upon the scope

of the problem and the problem solver's familiarity with the area in

which the problem lies (Bingham, 1958). Travers (1963, p. 339) best

summarized the dilemma concerning definition when he stated,

"(problem solving). . . shares the common characteristic of a living

organism being faced with a task but not having previously learned a

response appropriate to the task. "

There have been many attempts made to classify problems to

aid definitions. Marx (1958) made a simple classification when he

divided all problems into two categories. In the first, tasks have a

fixed solution, such as those in a crossword puzzle. In the second,

tasks have variable solutions, such as in a game of chess or checkers.

It is the latter type of problem which is of major consideration for

this study. Unquestionably, students need a background of knowledge
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and understanding; they also need to know how to think in order to

use their fund of knowledge to effectively solve problems.

Authorities in the Field of Problem
Solving Related to Learning

Of all the theories of problem solving emerging over the years,

the one that probably has been most influential to educators is Dewey's

(1910), enunciated in "How We Think. " The epitome of his theory is

encompassed in five stages:

1) There is a state of perplexity, doubt, or frustration con-

cerning the problem;

2) There is an identification of the problem;

3) There is a search for facts and a formation of possible

solutions to the problem;

4) There is a testing of solution to the problem and, when

necessary, revision of those solutions;

5) There is an application of the correct solution to the problem.

Although similar, Dewey's stages differ from the steps previously

listed. Dewey claims that a successful problem solver passes

through each one of these stages. Therefore, failure in problem

solving is due to failure in any one of these stages. Since contem-

porary living does not necessarily take place according to this

sequence of events, the theory has a major weakness. Getzels (1964)
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has suggested that Dewey's stages represent more of a logically ideal

method rather than the way people actually solve problems. But if

problem solving could be categorized in such logical steps, it would

be a simple phenomenon to. study.

In recent years, some of the most valuable work in the field of

problem solving has been done by Robert Gagne (1966). Problem

solving, according to him, requires use of previously learned prin-

ciples to formulate continually higher principles. Gagne abstracts a

hierarchy of learning outcomes, the highest of which is problem solv-

ing. He stresses that the student must acquire all relevant pre-

requisite learnings in the hierarchy before he can successfully solve

problems. The student must master the basic concepts and principles

in one area before he can solve problems within that same field.

"What emerges from problem solving is a higher-order principle

which becomes a part of the individual's repertory" (Gagne, 1966,

p. 157).

Richard Crutchfield (1966, p. 64) has developed programmed

techniques which incorporate repetition and reinforcement to build

problem solving skill. He maintains, "Sensitization and activation of

the child's cognitive skills occur mainly through repeated experiences

of their successful use by the child. " He believes schools do not

provide the student with enough repeated experiences to engage in

genuine problem solving and creative thinking. Based on his theory,
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Crutchfield developed pictorial materials to promote problem solving

skills in fifth and sixth grade students. The research showed sub-

stantial increments in performance supporting the theory that problem

solving can be taught through a program independent of "traditional"

subject matter (Olton and Crutchfield, 1969).

J. Richard Suchman (1961) has also conducted extensive experi-

ments on inquiry training and problem solving. His research supports

the theory that, "Concepts are. . . most meaningful, are retained the

longest and are most available for future thinking when the learner

actively gathers and processes data from which the concepts emerge"

(p. 149). He advocates that the teacher should pose a variety of

problems that are reasonably structured and that will lead to new

discoveries. "The teacher can also coach him (the student) in the

techniques of data collection and organization that will lend power and

control to his searching" (Suchman, 1961, p. 150).

Although authorities disagree on the exact method of teaching

problem solving, there appears to be general agreement that the

student be provided with a wide variety of carefully arranged settings

in which problems of all types are encountered. Evidence from the

above research supports the theory that a wide range of encounters

will help the student acquire a "problem sensitivity" which will, in

turn, enable him to formulate and solve problems including those

never envisioned by the schools.
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The Televised Learning Package (Challenge, 1970) was selected

for this study because it provides "communication of information"

concerning the nature of problem solving through a variety of such

experiences. The Challenge series provides the student open-ended

problem situations in which he learns to pose questions and to develop

a broad, flexible behavior in the process of solving problems.

Specific interest to this study is the student's attitudes concerning

problem solving and his self-confidence to approach new and unusual

problems through many experiences in solving problems.

Characteristics of Effective
Problem Solvers

Since an essential part of the problem solving process centers

on the individual involved, some consideration should be given to

characteristics of effective problem solvers. Clearly, points of

agreement indicate curiosity to be of vital importance to good problem

solving. This is reflected in Peterson's (1970, p. 2) statement, "Man

is a curious animal. Given a new object or frontier, he explores.

Given a problem he or nature has created, he persists until he finds

some solution. "

In an attempt to measure the relationship of curiosity and

problem solving behavior, Peterson found evidence that curiosity,

persistence, and problem solving behavior increased with age; boys
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were more successful at problem solving than girls. He also raised

the question of race and problem solving; Black children were found

to be more curious than non-Black. From research in a similar

study concerning a student's perception of the nature and difficulty

of problem tasks, Sears (1966, p. 28) maintained, "Problems which

will engage a child's endeavor must hold promise of success at some-

thing which he values as a result of his previous experience in his

own particular subculture. "

Research by Greenberger (1970) indicates that effective problem

solvers are generally more interested in and alert to their environ-

ment, are rated higher in curiosity and creativity by their teachers,

and are able to recall more novel information. Although Suydam and

Weaver (1970), in a study of verbal problem solving, found a direct

relationship between the factor of I. Q. and problem solving ability,

neither sex nor socio-economic status was found to be related. In

this same study, good problem solvers were identified by three

general characteristics: 1) they possessed an ability to note like-

nesses, differences, and analogies; 2) they had an understanding of

terms and concepts concerning the problem; and 3) they had skills to

visualize and interpret facts and relationships. Suydam and Weaver

(1970, p. 8) summarized, "Giving children many opportunities to

solve problems and letting children solve problems in a variety of

ways appears to be more helpful than formal analysis procedures."
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For this study, there is specific interest in previously formed

attitudes of students toward attacking open-ended problems. The

Televised Learning Package places more emphasis on problem solv-

ing experiences than on an ordered set of steps.

Learning Factors Which Influence
Problem Solving

Another important issue to consider in the study of problem

solving is influential factors relating to the individual in the process

of solving problems. Travers (1963) observes that problem solving

ability is highly dependent on a student's background of experience.

"The specialist in any field is one who has become effective in solving

a limited range of problems through extensive experience with those

problems" (p. 330). Because problems tend to repeat themselves with

minor variations, experience with a particular type of problem is

considered to be advantageous for solving similar problems. Travers

believes that, in the absence of early learning, the simplest problem

dependent upon that learning becomes one of extreme difficulty.

Experience, then, is one of the most influential factors in problem

solving since it generates a coding system that permits the classifica-

tion of problems into categories, which, in turn, facilitates the

discovery of the solution. In addition, background experience

generates certain response tendencies and problem solving techniques.
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Since by definition a problem solver attends to a problem, plans

a solution, executes the plan, and finally evaluates the results, it

seemed important not only to define his task but to also describe

characteristics of good problem solvers. Results of the research

show a definite trend toward allowing a student many opportunities

to solve problems in a variety of ways rather than in providing formal

analysis pr ocedures.

The Televised Learning Package, which provides a wide variety

of experiences to effect attitudinal change toward the problem solving

process, was selected for this study since it provides profuse

practicum in problem solving.

Instruction by Television

A study involving instructional television in attitudinal change

must include a brief history of this educational medium as well as its

measured effect on changing knowledge, skills, and attitudes in the

class room.

The brief history of instructional television begins with an

experimental station, W9XK, at the State University of Iowa. This

pioneer station used relatively crude mechanical scanning devices to

project and transmit over 389 educational programs from 1932 until

1939 on an intermittent basis (Lynch and Shepherd, 1966). It was not

until February, 1950, that WOI-TV at Iowa State College began regular

operation as a nonprofit educational station,
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The educational television movement did not have its formal

beginning until the Joint Committee on Educational Television was

formed in 1950. The committee consisted of representatives from the

National Association of Broadcasters, the National Education Associa-

tion, the Fund for Adult Education, and the Council of Chief State

School Officers. It was organized as a public relations and pressure

group for the advancement of educational television. Through it,

program resources were developed and support from educators and

the general public was raised for ITV. By 22 years later, 1972, there

were 260 educational television stations on the air which extended

from Los Angeles to New York. Some are presently operated indi-

vidually; others are joined together in state or regional networks;

most, however, are affiliated with a nationwide network called

National Educational Television (NET).

The state-owned educational television station KOAP-TV,

Portland, Oregon, which was the broadcasting agent for the Televised

Learning Package (Challenge, 1970) is affiliated with NET, also.

Effectiveness of Television to
the Learning Process

The rapid development of educational television during the post-

Korean War years resulted in concerns for its efficacy as a teacher-

substitute or supplement. Researchers attempted to measure its
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effect and found students learned cognitive skills efficiently from

instructional television. Comparative data in the studies were derived

from student performance on standardized tests given each year

throughout the country. Impressive evidence of efficient learning from

television is reflected in such studies as the Hagerstown, Washington,

County School System, where fifth graders gained 1.9 years in basic

overall school curriculum, measured against national norms, in only

one full year of televised instruction. Those students attending rural

schools had achievement scores which averaged one-quarter to one-

half a grade below their big city counterparts. After three years of

television, their scores increased to a point comparable with students

attending urban schools. Television's ability to provide the best

teaching may have effected a raise in their achievement level.

Kelley (1964) made more than 300 matched achievement test

comparisons between conventional and televised teaching during the

period of 1956-1961. These test comparisons were classified under

four subject matter areas; English, mathematics, science, and social

studies. Results showed students generally did well when television

was used as a regular resource. In one out of every four comparisons,

significantly higher achievement scores were made by the television

groups.

It must be understood that the above research makes a compari-

son between classes taught completely by television and those taught
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completely by conventional methods. Chu and Schramm (1967) believe

this to be an unreal comparison because television classrooms need

a built-in learning context, instigated and managed by the classroom

teacher, to be pedigogically sound. As they state: Some of the most

successful uses (of televised instruction) seem to depend on the studio

teacher and the classroom teacher working as a team, toward the

same learning goals" (p. 6 ). Obviously, such a division and

combination of responsibility requires a clear and common set of

learning objectives, careful planning, and adequate training in the

special skills required.

Such were the conditions under which the Televised Learning

Package was planned and executed. Suggestions for content and ideas

for implementation of the series were gathered by a group of Oregon

educators meeting monthly over a period of two years. An outline for

the series was designed from these meetings. The needs and prefer-

ences of fifth and sixth grade students in problem solving were also

considered by curriculum specialists. The only feature not built in

was program evaluation.

As the literature shows, television is effective. But the research

to document this fact is often conducted afterwards and by groups

not involved in the original planning. As Schramm (1967, p. 21)

laments, research is usually not a part of the original design:
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A great deal of money is being committed; risks are being
run with resistant and hostile attitudes; policy decisions have
to be made. . . it would seem that reliable information on what
television is accomplishing would be one of the priority
needs of the system.

Television educators regret they usually lose the opportunity to collect

solid information that could guide future use of their medium simply

because of a lack of funds to incorporate evaluation in original designs..

There are systematic, effective, and inexpensive ways to gather

information even by viewing existent series (Schramm, 1967).

McIntyre (1954) found that subtitles and rest pauses improved

learning. In an experiment by Hayman and Johnson (1963), repeated

showing of a television program resulted in more learning; in the

same study, classroom teacher follow-up to a first viewing proved

more effective than even successive viewings. Other studies revealed

equal effectiveness of televised instruction with both small or large

viewing groups (Capraro, 1957).

The research was considered when the Televised Learning

Package (Challenge, 1970) was planned. The use of both subtitles and

rest pauses was incorporated. No overall evaluation was planned at

inception, however, which further strengthens support for this study.

Although it is apparent that instructional television can be as

effective as conventional teaching, additional evidence shows it to be

more effective with elementary school students than with secondary or

college students. Schramm (1962) found a correlation between grade
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level and learning from television; the younger the student the more

effective TV was in his education. This may be because television is

a part of his immediate experience when he is quite young; as a result

he may be able to learn more readily from the medium before social

and peer influences have their effect. The varying preferences for

the media by different age groups might be the other factor in this

correlation. Ames (1958), who visited instructional television sites

in ten cities, found the TV teachers appeared to stimulate and moti-

vate learning particularly for the younger students.

Im lementation of Television in Schools
for Most Efficient Learning

As cited earlier, one of the keys to efficient use of instructional

television in a school system appears to be the coordination, joint

planning, and continuing communication between studio and classroom

teachers. After completing 23 intensive case studies in 18 countries,

a group of authors representing the International Institute for Educa-

tional Planning stated:

Each teacher has a special task which, supposedly, he can do
best. In the case of the media, a teacher at the point of
imput, a teacher at the point of reception, perhaps another
teacher speaking through textual or exercise materials,
combine their efforts, each doing his own part of the task of
stimulating students' learning activity (Schramm et al. , 1967,
p. 97).
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It has become clear that there is no longer any reason to raise

the question whether instructional television can serve as an efficient

tool of learning cognitive skills. This is not to say that it always does.

But the evidence exists that it can, and under favorable circumstances,

does. This evidence comes from studies of all age groups and from

a great variety of subject matter areas. Certain techniques such as

subtitles and rest pauses are particularly efficacious. The question

basic to this study will be discussed in the next section: can television

instruction change attitudes?

Effect of Television on Attitudinal
Change Toward Learning

The evaluation of television's effect in the classroom usually

includes its impact on student attitudes. Relatively more research on

attitude change has been done with movie film than with television.

Because of the close relationship which exists between the two mediums

much of this research is applicable to television. A 1959 summary by

Holmes reported 15 studies which measured student attitudes.

Schramm's (1962) more recent review cites even more studies. The

results of these summaries are contradictory. These contradictions

may be due to the quality of the teaching performance, the suitability

of particular courses to television, moreover, the rather novel quality

of this media in the classroom. Nevertheless, some generalizations

have emerged from this research activity.
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Attitudinal change is effected by the medium of film when the

viewer has a feeling of trust or confidence toward the communicator,

such as exhibited by particular emotional and psychological charac-

teristics.

Various effects of the communicator are mediated by atti-
tudes toward him which are held by members of the audience.
These are related to perceptions of the communicator's
credibility, including beliefs about his knowledge, intelli-
gence, and sincerity (Hovland, 1957, p. 244).

Content of media presentation effects attitude change, also.

Rosenthal (1934), Ramseyer (1939), and Wiese and Cole (1946) found

that attitudes were changed most effectively when they were directly

related to film content. Peterson and Thurstone (1933) showed that

direction of attitude change could be influenced by the bias of the

medium content if it did not deviate very far from that of the viewer.

More important to this study is the factor of viewer involve-

ment with the television presentation. Kish ler (1950) studied this

question and maintained that knowledge of the viewer's identification

with the communicator should give major clues to the characteristics

he should exhibit. Hoban and Van Ormer (1951, p. 5) state:

. . . the ability of any medium of communication. . . to
modify motivations, attitudes, and opinions lies not so much
in the medium itself, but in the relationship of content and
bias of the medium to a) the personality structure of the
perceiving individuals, and b) the social environment of
the audience.

Although considerable research concerning attitudinal change

involves film and TV, a few studies involve TV only. Research by
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West ly and Jacobson (1963) showed that a television group had more

favorable attitudes and exhibited more favorable responses to the

course concepts, materials, and requirements than did a control

classroom. The experimental group also declared TV better as a

vehicle for the course. These results were supported in similar

studies by Banks (1969) and Seiler (1971). In a study regarding the

effect of television instruction on scientific attitudes of students in

grades 4, 5, and 6, Bickel (1964) found no significant difference

between students taught with or without television, In a similar study,

Amirian (1962) related that television was an effective tool in teaching

when used to supplement conventional methods, but its effect on

changing attitudes needed further investigation.

Interesting research to further define the question of televised

instruction on attitude change was conducted by Moskowitz (1964).

Students studying a foreign language by TV developed negative

attitudes. When a brief set of "live" classroom lessons was subse-

quently presented students were still not able to improve these strongly

negative attitudes. Once a negative attitude develops, it appears

difficult to overcome; the medium of initial instruction, such as TV,

plays an influential role on these attitudes.

A study with similar results was reported by Belson (1956). He

evaluated the effect of attitude change toward travel. "Bon Voyage"

was a British television series designed to teach the viewer some
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French words and phrases as well as some general facts likely to be

useful to the English visitor in France. It was hoped the series would

also reduce the traveler's apprehensions because of his inadequate

knowledge of the language. Although the program increased the

viewer's knowledge of words and phrases, his apprehensions about

language difficulties and about visiting France generally increased.

An attitude indeed was changed, but not in the desired direction.

Evidence from these studies indicates that for television to be

most effective in changing attitudes, the communicator should be well

characterized as a figure of prestige and the subject should be closely

related to the needs, purposes, and values of the viewer. It can be

assumed that the direction of change is not always predictable.

Attitude Chan e Toward Problem Solvin

From the literature reviewed, a majority of studies concerning

attitudinal change toward problem solving were limited to elementary

arithmetic. Although important for a general understanding of the

problem solving process, the studies are not directly related to this

investigation and will not be reported in this review of literature.

Research investigating attitude change toward the general nature

of problem solving does have importance to this study. In such a study

Carey (1958) considered the interrelation of sex differences, problem

solving attitudes, and problem solving performance. After a series
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of group discussions, designed to create a favorable attitude toward

problem solving, females showed a significant improvement in per-

formance; males showed no change. In general, problem solving

performance was a function of sex difference in attitude. More specif-

ically, Carey found students who said they liked to solve problems or

who were interested in related activities indeed solved problems more

effectively. Sex-oriented differences, such as the relative paucity of

women in scientific professions, feminine expressions of inadequacy

and dislike of problem solving experiments, and the stereotype of the

the male as being the "reasoning animal, " were offered as explana-

tions for attitudinal difference toward problem solving between males

and females.

Effect of Television Instruction on Attitudinal
Change Toward Problem Solving

In this review of literature, both attitudinal change toward

problem solving and attitudinal change through televised instruction

have been reported. Sources, however, reveal no studies in which

attitudes and problem solving have been changed through televised

instruction. Such is the intent of this study and it is the researcher's
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this field.

Summary
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From the review of literature, it is apparent that attitude toward

learning, problem solving as a learning strategy, and instructional

television each play an important role in the learning process. The

purpose of this investigation is to discover implications from the

interrelation of these three areas.

Although research reveals attitudes to be complex and difficult

to define, they play an important role in the learning process.

Attitudes are complex because tracing their origins and measuring

group influences is difficult. Evidence indicates a variety of ways to

change attitudes and various scales have been developed to measure

that change of attitude.

The effective problem solver uses a strategy for learning,

attends to a problem, plans a solution, executes a plan, and, finally,

evaluates the results. Research describes effective problem solvers

as possessing certain characteristics, such as a higher degree of

curiosity and creativity as well as ability to note likenesses, differ-

ences, and analogies. Authorities generally agree students should be

provided with many practical opportunities to solve all types of

problems rather than with formal analytic procedures.
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ITV can be an effective tool for learning. Evidence from studies

with all age groups and in a variety of subject matter areas points to

ITV as an efficient medium to aid in the learning process of knowl-

edges and skills.

For television to change attitudes, however, the communicator

must be characterized as a figure of prestige and the subject must be

closely related to the needs, purposes, and values of the viewer.

Changing attitudes through the medium of television is possible but

the direction of change is not predictable.

There were no studies involving the interrelation of attitudes,

problem solving, and television instruction. Because of the lack of

literature in this area, the need for this study is strengthened.

Chapter III describes the design of the study, measuring the

effectiveness of televised instruction to change attitudes toward

problem solving of fifth and sixth grade students.
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CHAPTER III

PROCEDURES

Chapter III is divided into two sections. The first describes the

organization of the experiment. Project locales are identified and

preliminary meetings are described. Role assignments for experi-

mental and control groups, testing instruments, pretesting proce-

dures, and pretesting data are reported. The second section

describes how the experiment was conducted. An explanation of

existing conditions and materials in the experimental and control

classrooms and a description of the method used to effect attitudinal

change (Televised Learning Package or Challenge Television Series)

is presented. The investigator's involvement with the content and

teaching of this television series is also included.

Organizing the Experiment

Project Locale: Urban and Rural

The urban setting selected was Portland, Oregon, population

384,000, geographically located in the northwestern part of the state.

Portland Public School District, with an average daily attendance of

64, 695, is the largest unified school district in Oregon. Faubion

Elementary School, included in the Portland District, was selected as
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a project school because of its multi-ethnic student population typical

of many schools located in larger cities. Sources of family income of

students attending Faubion range from engineers and office managers

to mechanics and post office workers, from insurance salesmen and

repairmen to construction workers and cab drivers. The population

for the urban setting in the study consisted of approximately 10, 644

fifth and sixth grade students, of which 103 were currently enrolled

at Faubion Elementary School.

The rural setting selected was the city of Dallas, Oregon,

population 6, 370, geographically located in the mid-Willamette

Valley. Dallas School District has an average daily attendance of

2, 454. Whitworth Elementary School, one of three elementary

schools in the Dallas School District, was selected as the project

school because the student population is typical of many such schools

located in small towns. Sources of family income range from farmer

and carpenter to mechanic and factory worker, from logging and

lumber mill worker to teacher and small businessman. Forest

products and manufacturing are major industries. The population for

the rural setting in the study consisted of approximately 560 fifth and

sixth grade students, of which 180 were currently enrolled at

Whitworth Elementary School.
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Preliminary Meetings

During the first week of the 1971-72 school year, administra-

tors in charge of special projects in the Portland and Dallas districts

were contacted. The purpose and design of the project was explained

to them and their cooperation was solicited to locate schools for

participation. Through the advice and encouragement of these

administrators, meetings were arranged with the respective principals

of Faubion in Portland and Whitworth in Dallas. An enthusiastic

response to the project was conveyed and times were set for meeting

the faculty members. At Faubion, all fifth and sixth grade teachers

attended; at Whitworth, the entire faculty was invited to hear the

presentation. During these meetings a closed-circuit videotape was

presented to demonstrate a sample program from the Televised

Learning Package (Challenge, Program No. 1). It was assumed that

the videotape could more thoroughly display the content and purpose

of the project. The respective roles of the experimental and control

groups were explained; procedures for pre- and posttests were

discuss ed.

Assigning Students to Experimental
and Control Groups

There were ten classrooms of fifth and sixth grade students,

four from Faubion and six from Whitworth, which were available to
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the researcher. Certain factors entered into the selection of groups

besides availability. Because of existing schedule commitments only

nine classrooms could share a viewing and/or participating time

which would be consistent and compatible with the broadcast schedule

for the Televised Learning Package, as established by the Tele-

communications Department of the Oregon Board of Education. A

block of time for teacher-led discussion was necessary immediately

following the broadcast, eliminating an additional classroom.

This left eight classrooms of fifth and sixth graders which could

be used in the study without re-arranging classes, a possibility to

be avoided since it would have defeated the intention of maintaining

the schools' existing time schedule and might have heightened

"experiment" awareness.

With the available groups, it was decided to use two in each

school as control groups and allow the other two to serve as experi-

mental groups. The groups were arbitrarily labeled A, B, C, and D,

respectively. A and B were assigned the experimental and control

role at Faubion; C and D, the experimental and control role at

Whitworth, respectively. This resulted in an experimental pool with

N = 77 (A and C), and a control pool where N = 76 (B and D). The

four experimental classrooms would view the Televised Learning

Package each Wednesday 11:15 to 11:30 a.m. Discussion and related

activities would follow. The four control groups would participate in
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activities typical of fifth and sixth grade curriculum during the same

period of time each week.

Sept. 29 - Oct. 3,
1972

Pretesting

Timetable for Project

Oct. 4, 1972 - Jan. 19 - Jan. 23,
Jan. 17, 1973 1973

Televised presentations:
Experimental groups A,
N=37 (2 classrooms) and
C, N=41 (2 classrooms)

Typical curriculum
activities:
Control groups B, N=33
(2 classrooms) and D,
N=42 (2 classrooms)

Selection of Test Instruments

P os ttes ting

A decision had been made earlier to test statistically the

difference between groups on 1) attitude toward the nature of problem

solving, 2) self-confidence in solving subsequent problems, and 3)

responsibility for success in problem solving,

The Childhood Attitude Toward Problem Solving Questionnaire

(CAPS) was one test devised by M. V. Covington (1966) in a large

task-performance study in which he devised many instruments to

assess problem solving competencies among fourth, fifth, and sixth

graders. The test could be administered to groups, instructions and

questions being presented on audio tape, thus eliminating biased scores
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from reading difficulties of students. This questionnaire contained

60 true-false items, equally divided between two scales. Scale I is

designed to assess the students' attitudes toward the nature of the

problem solving process; Scale II is designed to assess the student's

feeling about his own ability to succeed (self-confidence) in problem

solving activities. The responses are constructed on a yes-no

criteria. The possible credit for each item is one point; the maximum

number of points on each scale is 30, or 60 for the two scales.

A criterion-related validity was obtained by the correlation of

CAPS scores with the California Test of Mental Maturity. Validity

correlation for total I. Q. ranged from . 33 to . 38 on language and

non-language sections. (Significance was established at the 1% level. )

Reliability was established through a test-retest method.

Reliability for 325 fifth and sixth grade students over a five-week

interval was . 69 on Scale I and . 65 on Scale II by the Kuder and

Richardson (K-R) formula number 20. The Pearson Product Moment

correlation test-retest reliability coefficient was .65 over a four-week

interval. The product moment correlation between the two scales for

the total sample of 325 subjects was . 35 (Covington, 1966). The

development of the original form of CAPS covered a period of three

years and tested 188 fifth and sixth grade students from the Berkeley

Public Schools. Reliability coefficients for this preliminary form

were . 93 for Scale I and . 86 for Scale II, using the K-R formula 20,
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and . 71 and . 69, respectively, for a Pearson product moment test-

retest reliability over a four-week interval.

A variety of problem solving tests with high validity and relia-

bility levels were available. The majority of these tests, however,

assessed skills and achievement in problem solving related to

arithmetic. Although lower on validity and reliability, the CAPS test,

Scale I and II provided the investigator with an instrument to specifi-

cally assess: 1) attitude toward the nature of problem solving; and

2) self-confidence in solving subsequent problems, relating to all

areas of problem solving.

The Intellectual Achievement Responsibility (IAR) Questionnaire

(Crandall, Katkovsky and Crandall, 1965) is used to determine the

students' internal-external responsibility for successes and/or failures

in a learning situation. This test is composed of 34 forced-choice

items constructed so that, in addition to a total "I" score (internal

acceptance of responsibility), separate subscores can be obtained for

beliefs in internal responsibility for successes (I+) and failures (I-).

Each item stem describes either a positive or negative achieve-

ment experience which frequently occurs in a student's daily life. The

stem is followed by two alternatives; 1) stating that the event was

caused by the student's own behavior, and 2) stating that the event

occurred because of the behavior of someone else in the student's

immediate learning environment. A student's "I+" score is obtained
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by summing all positive events for which he assumes credit, and his

"I-" score is the total of all negative events for which he assumes

blame. His total "I" score is the sum of the "I+" and the "I-" sub-

scores. The maximum number of points possible is 34.

Criterion-related validity was obtained by correlating IAR scores

with two measures of academic achievement, the Iowa Tests of Basic

Skills, and the student's report card grade averages. Total I scores

correlated positively and significantly with all achievement test

measures and with report card grades for fifth and sixth grade students._

(Correlations were in the . 40's and . 50's. ) Using the split-half

method, Crandall, Katkovsky and Crandall (1965) determined reli-

ability to be .55 to .60. Another example of reliability for the IAR

was determined to be . 71 for I+ and . 79 for I-.

The decision to use the CAPS Scale I, CAPS Scale II, and IAR

Scale I testing instruments was based on a study done by Purvis (1969)

of Syracuse University. Although his study investigated different

questions, he administered the same three testing instruments in a

pretest-posttest experimental design similar to this study. Data

describing and comparing students in this study (Oregon) with students

in the Purvis study (New York) will be presented in Chapter IV.

Initial Pretesting

The students assembled in the school cafetorium each testing
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day and CAPS Scales I and II and the IAR, Scale I, were then adminis-

tered. The testing took place during the third week of school at

Whitworth and Faubion. The students appeared enthusiastic about the

testing procedure and interested in the actual test questions. At the

beginning of each testing session, the students were informed of

procedures to be followed during pretesting, including the use of

questions on audio tape. The students were assured that the results of

the tests as well as the experiment would not affect their school

grades. Their cooperation was also requested during the testing

session. As soon as the subjects were seated, the tape recorder was

begun and the students listened to the instructions (see Appendix A).

As soon as the students finished, the investigator collected the test

materials. The students were then excused to return to their class-

rooms. The tests were then scored and the information recorded on

each student's personal score sheet.

The Lorge-Thorndike Intelligence Test (1963) was administered

in group sessions later. Although it had been the intention to use I. Q.

scores which were supposedly already on file for each student, an

investigation of these files revealed that many students were missing

these scores. Of the scores available, many different tests were

represented. Since each test interprets I. Q. differently, and also

since some I. Q. tests are group, others individual, the best solution

was to administer a common test to all subjects. Giving the same
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test, at the same time, under similar circumstances would yield test

scores which could be compared validly. In all cases, the investiga-

tor administered the tests. The examining situation for each test was

as similar as possible for all groups.

The Lorge-Thorndike Intelligence Test (1963), Level 3, Form

A, Nonverbal Battery, was selected because of its appropriate use

with various reading ability levels. The test uses pictorial or

numerical items only, thus giving an estimate of mental

ability uninfluenced by the student's ability to read test items.

Statistical validity for the nonverbal battery was . 74. Reliability

coefficient for non-verbal battery was .88.

Presentation of Pretest Data

After the initial testing was completed, each group's mean was

ascertained on each of the five test variables: chronological age,

intelligence, pretest scores on CAPS Scale I, CAPS Scale II, and

IAR Scale I. No test for statistical difference between group means is

made at this time since an analysis of covariance will be made on each

variable and reported in Chapter IV of this study.

Chronological age was recorded and summarized by means and

standard deviations for each of the four groups as well as for the total

group. Average mean age in experimental group A was 130. 27

months, with a range of 35 months; control group B was 133. 76, with
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a range of 44; experimental group C was 132. 39, with a range of 36;

and control group D was 129. 71, with a range of 31. Total group

mean was 131. 44 months, with a total range of 51 months. Ages

are reported in Appendix Table 1 (Appendix B).

The intelligence variable of the fifth and sixth grade students

in this study was ascertained by the Lorge-Thorndike Intelligence

Test, non-verbal battery. Average mean age in experimental group

A was 96. 70, with a standard deviation of 17.26; control group B was

105. 02, with a standard deviation of 13. 04; experimental group C was

105. 02, with a standard deviation of 13. 77; and control group D was

107. 69, with a standard deviation of 14. 86. Total group mean for

intelligence scores of the 153 students was 103. 84, with a standard

deviation of 15. 28. I. Q. range scores for groups A, B, C, and D are

reported in Appendix Table 2 (Appendix B).

Pretest means for CAPS Scale I were ascertained for the experi-

mental and control groups A, B, C, and D, respectively. Mean for

experimental group A was 13. 84, with a standard deviation of 4. 59;

control group B was 13. 09, with a standard deviation of 4. 90; experi-

mental group C was 16. 78, with a standard deviation of 4. 23; and

control group D was 15. 07, with a standard deviation of 3. 94. Total

mean for all groups was 14. 80, with a standard deviation of 4. 57.

Pretest range scores for CAPS Scale I are reported in Appendix Table

3 (Appendix B).
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Pretest mean scores for CAPS Scale II were ascertained for

experimental and control groups A, B, C, and D, respectively. Mean

for experimental group A was 19.59, with a standard deviation of

4. 78; control group B was 19.21, with a standard deviation of 4. 60;

experimental group C was 20. 17, with a standard deviation of 5. 29;

and control group D was 17. 30, with a standard deviation of 5.26. The

total mean for all groups was 19.03, with a standard deviation of

5. 09. Pretest range scores for CAPS Scale II are reported in

Appendix Table 4 (Appendix B).

Pretest mean scores for IAR Scale I were ascertained for

experimental and control groups A, B, C, and D, respectively. Mean

for experimental group A was 23. 19, with a standard deviation of

3. 99; control group B was 23. 88, with a standard deviation of 3. 62;

experimental group C was 23. 92, with a standard deviation of 3. 62;

and control group D was 22. 97, with a standard deviation of 3.54.

Total mean for all groups was 23. 48, with a standard deviation of

3. 68. Pretest range scores for IAR Scale I are reported in Appendix

Table 5 (Appendix. B).

Gender of the subjects and their fathers' occupations were

ascertained by the use of a short questionnaire on the front of the

CAPS Scale I test booklet. The primary purpose of the questionnaire

was to provide additional descriptive data for the study. A survey of

the questionnaire showed a balance between boys and girls in group D.
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Girls outnumbered boys in groups A, B, and C, as reported in

Appendix Table 6 (Appendix B).

A survey of fathers' occupations was included in the question-

naire to determine whether the subjects were from families of all

types of livelihoods. The survey showed a variety of occupations

represented by the subjects' fathers, as reported in Appendix Table 7

(Appendix B).

Statistical data of experimental and control groups A, B, C, and

D, respectively, on the five independent variables of age, I. Q. , CAPS

Scale I, CAPS Scale II, and IAR Scale I has been reported (Appendix

Tables 1, 2, 3, 4, and 5, Appendix B). Descriptive data surveying the

gender of the students and the variety of their fathers' occupations

have also been presented (Appendix Tables 6 and 7, Appendix B).

An evaluation and analysis of the statistical data, a comparison

of group means for significant difference as well as an evaluation of

the descriptive data will be determined in Chapter IV of this study.

Conducting the Experiment

The experiment was conducted between October 4, 1972, and

January 17, 1973. Since the study was limited to elementary

students, the method was adaptable to group instruction within the

regular curriculum schedules as well as with existing materials.

Furthermore, the method was simple enough for teachers to easily
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learn to use it. Finally, it was necessary to incorporate a treatment

which could attempt measurable change within the 14 weeks alloted

for the study.

In Chapter I, the limitations of the study indicated that the

subjects would be students from schools in an urban and in a rural

setting. These students were chosen for several reasons. First, the

background of experience and nature of the student population in both

urban and rural settings appeared typical of many such student popu-

lations. Secondly, the atmosphere of the schools and the attitude of

the administrators and teachers was conducive to research activities.

Finally, although the teachers had considerable skills in and knowledge

of media usage, television instruction existed but had not played a

large role in the total curriculum; thus, the motivation of the experi-

mental group would not be out of proportion to that of the control

group.

A decision was made to use fifth and sixth grade students for

this study because Biehler (1971), like others, believes students

should have reached the formal operations stage of intellectual

development and be able to use the symbolic mode of thought before

beginning problem solving activities. it is probably not

practical to institute inquiry training (problem solving instruction)

much below the fifth grade level." (Biehler, 1971, p. 238).
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The Existing Conditions

In discussing the project with teachers in each school, there

was little evidence of previous instruction in problem solving except

indirect utilization in arithmetic "story problems. " An examination

of social studies, science, and English textbooks revealed no evidence

of problem solving instruction as a special unit of study except in

solving arithmetic problems. There was no established scope or

sequence to include development of attitude toward problem solving at

the fifth or sixth grade levels within the school or at the district level.

Materials and Procedures in the
Experimental Classrooms

The Televised Learning Package (Challenge, 1970), the treat-

ment in this study, required a television monitor to be placed in each

experimental classroom. Ideally, each viewing classroom should

have possessed this monitor at all times sous not to heighten the

"experimental" effect of a new medium in an existing classroom.

These arrangements were made prior to the beginning of the television

series.

The utilization guides for the Televised Learning Package were

supplied to the teachers of the viewing groups by the investigator.
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Materials and Procedures in the
Control Classrooms

Since the control classrooms were to participate in curriculum

activities typical of fifth and sixth grades, as established by the Oregon.

Board of Education Curriculum Guide, the materials used were those

which already existed within the classrooms.

Using the Method: Televised Learning
Package (Challenge)

Suggestions for content and ideas for implementation of the

Televised Learning Package, called Challenge, were gathered by a

group of Oregon educators meeting monthly over a period of two years

from 1967-69. The series format, which included problem situations,

film content, and scripting, was created by the investigator of this

study. The Challenge Utilization Guide for Teachers, containing

performance suggestions, stimulus ideas, and content activities, was

written by the investigator, also. In January, 1969, the Oregon

Board of Education, producer of the series and publisher for the Guide,

selected the investigator to be the teleteacher for the Challenge series.

The series was designed to be a stimulus for learning rather than a

complete self-contained instructional course in problem solving.

Since the lessons could be integrated with on-going classroom

curriculum, techniques, and activities, the television teacher could
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serve as a co-teacher with the classroom teacher. The structure,

method, and content of the Televised Learning Package presented

concepts which were basic to attitude change toward problem solving.

Each lesson was designed as an introduction to a specific area of

problem solving. The order of concept presentation for the 14-

program television series can be found in Appendix Table 8 (Appendix

B).

A variety of "open-ended" problem situations were presented

in each program. The television series attempted to:

1) Present intriguing problems that would encourage inquiry;

2) Provide chances for exploring and defining alternative ways

of solving problems as well as viewing probable conse-

quences;

3) Give students practice in making decisions;

4) Provide students with opportunities to see universal problems

and situations in a familiar setting;

5) Give students varied stimulation to converse, describe

experiences, and express feelings using physical gestures

and verbal language (Challenge Utilization. Guide, 1970).

The televised portion of each lesson depended on visualization

in the form of motion picture film, slides, and cartoon characters.

In an effort to disengage the viewers from the screen, several "outs"

(screen faded to black) were included throughout the series. The
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"outs" were short (30 to 45 seconds) during which time the telecast

was discontinued and responses were to be generated in the classroom.

Teachers could assist students in expressing their ideas during these

"outs" by calling on boys and girls who appeared ready to respond.

During each telecast a number of questions were raised which

were not answered during the viewing session. Teachers were

encouraged to take note of these and use them during the discussion

period after the televised portion of the lesson was concluded.

Because the series was designed without a particular subject

matter emphasis, the Utilization Guide encouraged use of some aspects

such as vocabulary study or practice in writing problem statements

more than others. Teachers were encouraged to manipulate the

content in any way that seemed most appropriate for their group at

the time.

The Utilization Guide for the Televised Learning Package

suggested a teaching plan for each lesson. Suggestions for perform-

ance expectations, stimulus ideas, and concepts to be used in the

program, as well as learning strategies in the form of follow-up

activities were offered. The experimental or viewing groups spent

30 to 45 minutes in teacher-led follow-up activities taken from the

Utilization Guide following each viewing session.

The control or non-viewing groups participated in teacher-led

presentations and activities typical of fifth and sixth grade curriculum
during this time.
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Summary

An explanation of the method as well as procedure for using

the method with experimental groups has been presented in this

chapter. An experimental group of fifth and sixth grade students

viewed a 14-program Televised Learning Package called Challenge

and participated in teacher-led follow-up activities immediately after

each viewing. The investigator of this study was also the writer and

teleteacher of the Challenge Series. A control group of fifth and sixth

grade students participated in teacher-led presentations and activities

typical of curriculum established for those grade levels.

A description of project locale, preliminary meetings, experi-

mental and control roles for students, and testing procedures was

presented. Pretest statistical data on five independent variables

(age, I. Q. , CAPS Scale I, CAPS Scale II, and IAR Scale I), as well

as descriptive data concerning gender of the students and their

fathers' occupations, were reported. A description of existing

conditions and materials of experimental and control classrooms was

established.

Chapter IV presents an analysis and evaluation of statistical and

descriptive data collected with the testing instruments and measuring

devices that have been described.
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CHAPTER IV

PRESENTATION OF THE DATA

The main purpose of this study was to investigate the effective-

ness of televised instruction to change attitudes toward problem

solving of fifth and sixth grade students in an urban and rural setting.

Evidence, in the form of data to prove or disprove this question, was

gathered. In Chapter IV, the nature and organization of the data,

pretest-posttest gain scores of CAPS Scale I, CAPS Scale II, and

IAR Scale I are discussed. Data for acceptance or rejection of hypothe-

ses one through twelve, correlations of age and I. Q. variables, and

least squares analysis prediction equations are described. Data com-

paring students in this study (Oregon) with students in a similar study

(New York) using the same testing instruments are reported.

The Nature of the Data

A review of the major hypotheses of this study, as well as evi-

dence which can answer the hypotheses, seems appropriate before

the presentation of the data.

Hypotheses one through four were basically concerned with one

major question: attitude toward the nature of problem solving as

measured by CAPS Scale I. Specifically, hypotheses one, two, three,

and four designate the particular group and setting to be tested and
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compared. Hypotheses five through eight were concerned with the

question of self-confidence in undertaking problem solving activities

as measured by CAPS Scale II. Again, specific groups and settings

are designated. Hypotheses nine through twelve were concerned with

the question of acceptance of responsibility for success in problem

solving as measured by IAR Scale I. A similar designation of groups

and settings occurs.

Other evidence of interest but of a secondary nature were scores

of the Lorge-Thorndike Intelligence Test and chronological ages of the

subjects. This information provides data to determine influence on

attitudes as well as correlations between intelligence and age variables.

The Organization of the Data

Collating the Data

At the conclusion of the experiment the following data had been

collected for subjects in each group: 1) raw scores on attitude toward

the nature of problem solving, pretest and posttest, as measured by

CAPS Scale I; 2) raw scores of self-confidence in undertaking problem

solving activities, pretest and p osttest, as measured by CAPS Scale

II; 3) raw scores on acceptance of responsibility for success in prob-

lem solving, pretest and posttest, as measured by IAR Scale I; 4) I. Q.

scores from the Lorge-Thorndike Intelligence Test; and 5) chronologi-

cal age in months as of September, 1972.
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Before comparisons could be made, scores had to be sum-

marized. A statistician at Oregon State University was employed to

select an appropriate program for the OSU Control Data Corporation

3300 Computer and summarize the data.

Data for groups A, B, C, and D, respectively, were sum-

marized on three main scores: pretest and posttest scores of CAPS

Scale I, CAPS Scale II, and IAR Scale I, by the use of statistical

means and standard deviations, resulting in 24 sets of data. Means

were determined for I. Q. and chronological age for each group,

resulting in eight more sets of data. Finally, mean gains were

determined for each control and experimental group on CAPS Scale I,

CAPS Scale II, and IAR Scale I, resulting in 12 sets of data.

Rationale for Non-equation of Groups

An analysis of covariance on the posttest scores was accom-

plished to partial out age and I. Q. variables, separately as well as

simultaneously. These analyses gave the same results as the four-

group analysis, without any partialing. Therefore, although the

analysis implies that the groups did have a significantly wide I. Q.

range, data showed this factor to have no effect on the results of the

posttest data or gains.

From a survey of the pretest means of groups A, B, C, and D,

respectively, data showed minimal difference in pretest scores.
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Because these data showed a reasonably homogeneous grouping on

CAPS Scale I, CAPS Scale II, and IAR Scale I, it was unnecessary to

specifically equate groups or make subject pairings at the outset.

Rationale for Statistical
Analysis Selection

Several types of statistical analyses might have been appropriate

for the two by two factorial necessitated by the design of this study.

Three types of analyses were considered: I) random elimination of

observational data to equalize group numbers for application of

analysis of variance; 2) unweighted means analysis, and 3) least

squares analysis.

The unequal number in groups A, B, C, and D presented a

problem which could have been solved by randomly discarding subject

observations. However, the investigator took care in gathering each

piece of data and hoped to maintain a high number of total observations,

adding strength to the study. Therefore, a random elimination of

observations was not desirable and hardly typical of normal classroom

evaluation.

The second type of analysis appropriate to the study was called

unweighted means analysis. In this process the means of the four

groups are analyzed with each factorial, and estimated error variance

is ascertained from within the four groups. Although this analysis was
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appropriate, its nature was less accurate, especially in light of recent

computer programming power (Downie and Heath, 1965).

The analysis selected to provide the best data for this study was

the classical least squares analysis. Essentially, least squares

analysis gives a maximum predictability with a minimum number of

variables. It is a regression analysis or step-wise regression which

compares each new variable, such as I. Q. or age in this study, and

determines separately or simultaneously their influence on all other

constant variables. Since the groups A, B, C, and D were of unequal

numbers, the observational data did not meet specifications for a

regular analysis of variance. However, in order to compensate for

the missing data in an optimum way, least squares analysis provides

the best estimate of those missing values for the mean of each group.

The analysis proceeds as if all factors were equal for each group at

the outset.

Presentation of Data for Hypotheses One
Through Four (CAPS Scale I)

Hypotheses one through four are concerned with attitude toward

the nature of problem solving as measured by CAPS Scale I. t-Tests

were applied to test differences in both means and mean gains for

combinations of groups A, B, C, and D. The t-ratio is defined as a

deviation divided by a standard deviation; the difference between the

means is the standard deviation (Downie and Heath, 1965).



The t-distribution as an estimate of standard deviation of

distribution of differences of means of samples is defined by the

following formula (Weinberg and Shumaker, 1969):
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In this study the t-test is used as a comparison of two means

simultaneously to provide more precise data. The least squares

analysis compared all groups simultaneously as well as provided

missing observational data for the equalization of groups A, B, C,

and D. The results of the least squares analysis for CAPS Scale I

for the interaction of all groups, A, B, C, and D, simultaneously, are

presented in Table 1.

The least squares analysis for CAPS Scale I, summarized in

Table 1, shows significant differences of age and I. Q. separately and

simultaneously on variables of total groups, setting, treatment, and

setting by treatment, No main effect, such as age or I. Q. , appears

to influence the total group mean gain values since significant differ-

ences also appear when group-only comparisons are made. Since this

interaction on CAPS Scale I is significant, statistically, a graph of

these differences is appropriate. As indicated by Figure 1, an

interaction occurs for all groups on mean gains. Specifically,
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Table 1. Least squares analysis of CAPS Scale I for groups A, B, C,
and D simultaneously.

Variables d. f. Mean of
s uares F Significant

at 5%

Age 1 1. 22 0. 06 No
I. Q. 1 97. 68 5. 51 Yes
Groups 3 46. 26 2.61 No
Setting 1 30. 09 1. 69 Yes
Treatment 1 2. 04 0. 11 No
Setting x treatment 1 103. 05 5.81 Yes

Error 147 17. 72

I. Q. 1 97. 04 5.51 Yes
Groups 3 46. 11 2. 61 Yes
Setting 1 29. 85 1.69 No
Treatment 1 2. 24 0. 12 No
Setting x treatment 1 102. 62 5. 82 Yes

Error 148 17.61

Groups 3 51.47 2.83 Yes
Setting 1 53.56 2.95 No
Treatment 1 11.81 0.65 No
Setting x treatment 1 84. 00 4. 62 Yes

Error 149 18. 14
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Figure 1. Plotted Mean Gains of Experimental and Control

Groups on CAPS Scale I.

differences have occurred in how groups have reacted to CAPS Scale I.

The least squares analysis (Table 1) indicates differences in mean

gains regardless of what variable was partialed out; therefore, the

plotting of these mean gains in Figure 1 graphically describes these

differences.

A descriptive analysis and discussion of acceptance or rejection

of each of the first four hypotheses follows.

Hypothesis Number One

A t-test was used to determine significant difference of mean

gains concerning attitude toward the nature of problem solving of

students in the experimental and control groups in the urban setting.
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This testing for significant difference on CAPS Scale I revealed . 936

at the 5% level, as reported by Table 2.

Table 2. Significance of the difference of mean gains made
by experimental and control groups in the urban
setting on CAPS Scale I.

Group Mean
gains t

Experimental - A
Control -B

3. 32

2. 39

Significant
at 5%

.936 No

These results accept the null hypothesis that no significant

difference exists between experimental and control groups in an urban

setting concerning attitude toward the nature of problem solving.

Therefore, hypothesis number one is accepted since there is no

significant difference in mean gains.

Hypothesis Number Two

A t-test was used to determine significant difference of mean

gains concerning attitude toward the nature of problem solving of

students in the experimental and control groups in a rural setting.

This testing for significant difference on CAPS Scale I revealed 2. 149

at the 5% level, as reported by Table 3.

These results reject the null hypothesis that there is no signifi-

cant difference between experimental and control groups in a rural

setting concerning attitude toward the nature of problem solving.
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Table 3. Significance of difference of mean gains made by
experimental and control groups in the rural
setting on CAPS Scale I.

Group Mean
gains t Significant

at 5%

Experimental - C
Control - D

3. 02

5. 07 2. 149 Yes

Therefore, hypothesis number two is rejected since there is a

significant difference in mean gains.

Hypothesis Number Three

A t-test was used to determine significant difference of mean

gains on attitude toward the nature of problem solving of students in

the experimental group in the urban setting and students in the experi-

mental group in a rural setting. This testing for significant differ-

ence on CAPS Scale I revealed . 405 at the 5% level, as reported in

Table 4.

Table 4. Significance of the difference of mean gains made
by the experimental group in the urban setting
and the experimental group in the rural setting
on CAPS Scale I.

Group Mean
gains t Significant

at 5%

Experimental A

Experimental - C
3. 32

3. 02
.405 No
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The results accept the null hypothesis that no significant differ-

ence exists between experimental groups in an urban setting and

experimental groups in a rural setting toward the nature of problem

solving. Therefore, hypothesis number three is accepted since there

is no significant difference in mean gains.

Hypothesis Number Four

A t-test was used to determine significant difference of mean

gains concerning attitude toward the nature of problem solving of

students in the control group in the urban setting and students in the

control group in a rural setting. This testing for significant differ-

ence on CAPS Scale I revealed 2.259 at the 5% level, as reported

in Table 5.

Table 5. Significance of the difference of the mean gains
made by the control group in the urban setting
and the control group in the rural setting on
CAPS Scale I.

Group Mean
gains t Significant

at 5%

Control - B
Control - D

2.39
5.07

2.259 Yes

The results of Table 5 reject the null hypothesis that no sig-

nificant difference exists between control groups in an urban setting

and control groups in a rural setting concerning attitude toward the
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nature of problem solving. Therefore, hypothesis number four is

rejected since there is a significant difference in mean gains.

Presentation of Data for Hypotheses Five
Through Eight (CAPS Scale II)

The main question for hypotheses five, six, seven, and eight

concerns self-confidence in undertaking problem solving activities as

measured by CAPS Scale II. The results of the least squares analysis

for CAPS Scale II, for the interaction of groups A, B, C, and D

simultaneously, are presented in Table 6.

The least squares analysis for CAPS Scale II, summarized in

Table 6, shows significant influence of age and I. Q. in two instances

on variables such as total group, setting, treatment, and setting by

treatment. However, since no overall significant difference occurs

for these variables the data imply no main effect influences gain values.

Furthermore, the F-scores on Table 6 show no measurable inter-

action for groups A, B, C, and D on CAPS Scale II. Thus, it is

unnecessary to ascertain t-ratio comparisons of mean gains for the

experimental and control groups on CAPS Scale II, since there was no

measurable interaction and no main effect occurring. A graph (Figure

2) of the results of this analysis follows.

As indicated in Figure 2, no measurable interaction occurs for

groups A, B, C, and D on mean gains for CAPS Scale II. A discussion

of the acceptance of hypotheses five through eight follows.
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Table 6. Least squares analysis of CAPS Scale II for groups A, B,
C, and D simultaneously.

Variables d. f. Mean of
squares F Significant

at 5%

Age 1 38.03 1.59 No
I. Q. 1 75.95 3.18 Yes
Groups 3 13.10 . 54 No
Setting 1 . 00 . 00 No
Treatment 1 2.39 . 10 No
Setting x treatment 1 34.36 1.44 No

Error 147 23.86

I. Q. 1 59. 12 2. 46 Yes
Groups 3 9. 49 . 39 No
Setting 1 .01 .00 No
Treatment 1 3.67 . 15 No
Setting x treatment 1 22.56 . 94 No

Error 148 23.95

Groups 3 10.65 . 44 No
Setting 1 1.58 . 06 No
Treatment 1 11.87 .49 No
Setting x treatment 1 15.84 . 65 No

Error 149 24.19
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Figure 2. Plotted Mean Gains of Experimental and Control

Groups on CAPS Scale II.

Hypothesis Number Five

Hypothesis number five concerns self-confidence in undertaking

problem solving activities of students in the experimental and control

groups in the urban setting. There was no test for significant differ-

ences between mean gains since the least squares analysis proved it

unnecessary. Therefore, the results of F-values from the least

squares analysis (Table 6) indicate hypothesis number five is

accepted.

Hypothesis Number Six

Hypothesis number six concerns self-confidence in undertaking



problem solving activities of students in the experimental and control

groups in the rural setting. There was no test for significant differ-

ences between mean gains since the least squares analysis proved it

unnecessary. Therefore, the results of F-values from the least

squares analysis (Table 6) indicate hypothesis number six is accepted.

Hypothesis Number Seven

Hypothesis number seven concerns self-confidence in under-

taking problem solving activities of students in the experimental group

in the urban setting and students in an experimental group in a rural

setting. There was no test for significant differences between mean

gains since the least squares analysis proved it unnecessary.

Therefore, the results of F-values from the least squares analysis

(Table 6) indicate hypothesis number seven is accepted.

Hypothesis Number Eight

Hypothesis number eight concerns self-confidence in undertaking

problem solving activities of students in the control group in an urban

setting and students in the control group in a rural setting. There

was no test for significant difference between mean gains since the

least squares analysis proved it unnecessary. Therefore, the results

of F-values from the least squares analysis (Table 6) indicate

hypothesis number eight is accepted.
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Presentation of Data from Hypotheses
Nine Through Twelve

The main question for hypotheses nine, ten, eleven, and twelve

concerns acceptance of responsibility toward success in problem

solving as measured by IAR Scale I. The results of the least squares

analysis for IAR Scale I, for the interaction of groups A, B, C, and D

simultaneously, are presented in Table 7.

The least squares analysis for IAR Scale I, summarized in

Table 7, separately or simultaneously, shows no significant influence

of age or I. Q. on variables such as total group, setting, treatment,

or setting x treatment. Since no significant differences occur for

these variables, the data imply that there is no main effect which

influences gain values. Furthermore, the F-scores on Table 7 show

no measurable interaction for groups A, B, C, and D on the JAR

Scale II. Thus, it is unnecessary to ascertain t-value comparisons

of mean gains for the experimental and control groups on JAR Scale I,

since there was no significant interaction and no main effect occurring.

A graph of the results of this analysis follows (Figure 3). As indicated

in Figure 3, no significant interaction occurs for groups A, B, C,

and D on mean gains of JAR Scale I. A discussion of the acceptance

of hypotheses nine through twelve follows.
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Table 7. Least squares analysis of IAR Scale I for groups A, B, C,
and D simultaneously.

Variables d. f. Mean of
squares F Significant

at 5%

Age 1 2.06 .09 No
I. Q. 1 34. 92 1, 60 No
Groups 3 . 75 . 03 No
Setting 1 . 78 .03 No
Treatment 1 1.44 .06 No
Setting x treatment 1 . 09 . 00 No

Error 147 21.80

I. Q. 1 32. 96 1. 52 No
Groups 3 . 90 . 04 No
Setting 1 . 84 .03 No
Treatment 1 1.66 .07 No
Setting x treatment 1 . 35 . 01 No

Error 148 21.66

Groups 3 2. 30 . 10 No
Setting 1 .01 .00 No
Treatment 1 5. 89 . 27 No
Setting x treatment 1 1. 42 . 06 No

Error 149 21. 74
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Figure 3. Plotted Mean Gains of Experimental and Control
Groups on IAR Scale I.

Hypothesis Number Nine

Hypothesis number nine concerns acceptance of responsibility

toward success in problem solving of students in the experimental and

control groups in the urban setting. There was no test for significant

difference between mean gains since the least squares analysis proved

it unnecessary. Therefore, the results of the F-values from the least

squares analysis (Table 7) indicate hypothesis number nine is

accepted.

Hypothesis Number Ten

Hypothesis number ten concerns acceptance of responsibility
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toward success in problem solving of students in the experimental and

control groups in the rural setting. There was no test for significant

difference between mean gains since the least squares analysis proved

it unnecessary. Therefore, the results of the F-values from the least

squares analysis (Table 7) indicate hypothesis ten is accepted.

Hypothesis Number Eleven

Hypothesis number eleven concerns acceptance of responsibility

toward success in problem solving of students in the experimental

group in the urban setting and students in the experimental group in

the rural setting. There was no test for significant difference between

mean gains since the least squares analysis proved it unnecessary.

Therefore, the results of the F-values from the least squares analysis

(Table 7) indicate hypothesis eleven is accepted.

Hypothesis Number Twelve

Hypothesis number twelve concerns acceptance of responsibility

toward success in problem solving of students in the control group in

the urban setting and students in the control group in the rural setting.

There was no test for significant difference between mean gains since

the least squares analysis proved it unnecessary. Therefore, the

results of the F-values from the least squares analysis (Table 7)

indicate hypothesis twelve is accepted.



Presentation of Descriptive Data

Correlations

82

Correlations were made between age, I. Q. , and nine other

variables; pretest, posttest, gain scores of CAPS Scale I, CAPS Scale

II, and JAR Scale I. Correlations were made for the total group and

individual groups A, B, C, and D, respectively. The purpose of this

analysis was to test the effect of age and intelligence on each com-

ponent of problem solving attitudes. Significance (or r) was deter-

mined as 25 at the 5% level. Results for students in all groups showed

that intelligence correlated significantly with the CAPS Scale I post-

test. Significant correlations also appeared for age and pretest CAPS

Scale I, I. Q. and pretest CAPS Scale II, and I. Q. and posttest CAPS

Scale II (see Appendix Table 9, Appendix B).

Least S wares Anal sis Prediction E uation

As a by-product of the least squares analysis, a prediction

equation emerged with the capability of predicting any given group's

gain in attitude toward problem solving, given the setting and treat-

ment of this study. To obtain this prediction, the researcher would

insert the mean I. Q. value of the group in question into the equation.

After working the equation, the value which would emerge would be

the best estimate possible for gain score of that group on CAPS Scale
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I, CAPS Scale II, or JAR Scale I. Prediction equations for all three

testing instruments are reported in Appendix Table 10 (Appendix B).

Data Comparing Students in This Study
(Oregon) With Students in a Similar
Study (New York)

The students in experimental and control groups A, B, C, and

D can be compared with another population on CAPS Scale I, CAPS Scale

II, and JAR Scale I as well as I. Q. and chronological age. Benjamin

P. Purvis (1969), Syracuse University, assessed differential feedback

and problem solving beliefs of fifth grade students attending school in

New York state. Although his study investigated different questions,

he administered the same three testing instruments in a pretest-

posttest experimental design similar to this study. The students in

the Purvis study were from a middle-class, surburban-rural area of

central New York state. The subjects were randomly assigned to five

groups, i. e., four treatment and one control. The treatments were

sequenced so that the subjects selected and performed a problem

solving task, received feedback or no feedback, and repeated the

above sequence until ten tasks had been completed. Problem solving

beliefs were measured us ing CAPS Scale I, CAPS Scale II, and IAR

Scale I. An analysis of these data supported Purvis' hypothesis that

differential feedback affects some aspects of beliefs about the problem

solving process.
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The rationale for presenting the data of the New York study is to

compare students of two geographical populations on three testing

instruments; no attempt has been made to replicate data. Generally,

the comparison was very close between the students in the Oregon

population and students in the New York population on pretest, post,

test, and gain scores of CAPS Scale I, CAPS Scale II, and JAR Scale

I. However, it would appear that the Oregon students made signifi-

cantly higher gains on CAPS Scale I, 3. 52, when compared to the

New York students' gain of . 68. Data for the complete comparison

are reported in Table 8.

Although students in the Oregon study were from both fifth and

sixth grade classrooms and students from the New York study were

from fifth grade classrooms only, mean chronological age did not

appear to differ significantly; Oregon was 131. 44 months, New York

was 134. 92, Range of age in months is reported in Table 9. Con-

siderable difference appeared in a comparison of mean I. Q. of the

Oregon and New York populations. Oregon students'mean I. Q. was

103. 84, with a standard deviation of 15. 38; New York students' mean

I. Q. was 109. 61, with a standard deviation of 14. 36. Data to describe

the students in the Oregon and New York populations are compared on

Table 9.
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Table 8. Comparison of CAPS Scale I, CAPS Scale II, and IAR Scale
I between students in the Oregon population and students in
the New York population.

Test
Oregon (N=153) New York (N=60)

Mean Standard
deviation Mean Standard

deviation
CAPS Scale I

pretest 14. 80 4. 57 14. 48 4. 72

CAPS Scale I
posttest 18. 29 5. 15 15. 16 5. 28

CAPS Scale I
gain 3. 52 4. 34 . 68 3. 38

CAPS Scale II
pretest 19.03 5.09 19. 13 4. 38

CAPS Scale II
posttest 19. 90 5. 85 19. 16 4. 84

CAPS Scale II
gain . 86 4. 89 . 03 3. 67

IAR Scale I
pretest 26. 48 3. 68 23. 42 3. 60
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Table 9. Comparison of descriptive data, age, and intelligence between students in the Oregon
population and students in the New York population (Lorge-Thorndike non-verbal
intelligence test).

Variable
Mean

Oregon (N=153) New York (N=36)
Standard Standard

Min. Max. Mean Min. Maxdeviation deviation

Age
(months) 131.44 8.84 112 163 134.92 5.06 127 148

I. Q. 103.84 15.28 62 137 109.61 14.36 70 144

Summary

In this chapter, the data and findings are presented. The major

purpose of this study, to determine the efficacy of television instruc-

tion to change attitude toward problem solving of fifth and sixth grade

students, was realized.

Mean scores for pretest, posttest, and gain on CAPS Scale I,

CAPS Scale II, and IAR Scale I were gathered and least squares

analysis was applied to partial out age and I. Q. variables. Since this

analysis gave the same results as the four-group analysis, without

any partialing, the implication was that no main effect (age or I. Q. )

influenced the posttest or gain data. There was measurable group

interaction on CAPS Scale I, but not on CAPS Scale II, or IAR Scale I.

A t-test for significant difference of means between urban and rural

experimental and control groups was reflected in the presentation of
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data for hypotheses one through four. Hypotheses one, three, five,

six, seven, eight, nine, ten, eleven, and twelve were accepted,

showing no significant difference of mean gain between combinations

of groups A, B, C, and D. Hypotheses two and four were rejected

at the 5% level, since there was a significant difference in mean gains.

Correlations of age and I. Q. variables for the total group as

well as individual groups A, B, C, and D were reported. Most

significant correlation occurred between intelligence and CAPS Scale

I, posttest.

As a by-product of the least squares analysis, a prediction

equation emerged with the capability of predicting any given group's

gain in attitude toward problem solving, given the setting and the treat-

ment of this study. This prediction equation was included for further

investigation of student attitude toward the solving of problems.

Finally, a comparison of data between students in this study

(Oregon) and students in a similar study (New York) using the same

testing instruments was reported. Oregon students made significantly

higher gains on CAPS Scale I. Descriptive data showed New York

students having a significantly higher mean I. Q. , 109. 61, compared to

Oregon students' mean I. Q. of 103. 84.

Chapter V will analyze the findings reported in Chapter IV,

summarize the study, and make recommendations for further study.
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CHAPTER V

SUMMARY, ANALYSIS OF FINDINGS AND
IMPLICATIONS, AND RECOMMENDATIONS

In recent years, the effectiveness of instructional television has

been tested; results have demonstrated television to be a viable tool

for learning. The attitude a student holds toward school and learning

has come to the attention of educators. Authorities in fields of educa-

tion and psychology currently agree that problem solving attitudes

and skills are highly influential in determining the direction and extent

of learning. These experiments and general trends in current educa-

tional thinking have had far-reaching implications for technological

implementation in curriculum organization. The purpose of this study

was to investigate the effectiveness of televised instruction to aid in

changing attitude toward problem solving of fifth and sixth grade

students.

Summary

Although related literature presented evidence of research in

areas of 1) attitudinal change, 2) problem solving, and 3) televised

instruction, minimal research was reported when any two of these

areas were interrelated. Paucity of studies was further noted when

the search was narrowed to the effect of televised instruction to aid in

changing student attitudes toward the nature of problem solving.
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Twelve hypotheses were tested in this study to measure the

interrelation of attitudes, problem solving, and television instruction.

Three main questions were reflected in these hypotheses: 1) attitude

toward the nature of problem solving, 2) self-confidence in under-

taking problem solving activities, and 3) acceptance of responsibility

for success in problem solving. Each hypothesis designated the

particular group and setting to be tested and compared.

A total of 153 fifth and sixth grade students were selected to

participate in experimental and control project groups from schools

located in typical urban and typical rural settings. The method used

with students in the experimental groups to effect attitudinal change

was a 14-program television series called the Televised Learning

Package (Challenge, 1970). This television series was designed to be

a stimulus for learning rather than a complete self-contained instruc-

tional course in problem solving. Each of the 14 lessons introduced

a different area of problem solving in the form of "open-ended"

problem situations which provided structure, method, and content

experiences basic to attitudinal change. The investigator of this

study was the Challenge Series writer and teleteacher as well as

author of the accompanying teacher's Utilization Guide. The students

in control classrooms participated in presentations, experiences, and

activities typical of curriculum established by the Oregon. Board of

Education Curriculum Guide for those grade levels.
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Several testing instruments were chosen to survey problem

solving attitudes in a pre- and posttest experimental design to

accumulate data for the study. The Childhood Attitude Toward Problem

Solving Questionnaire (CAPS) Scale I, designed by M. V. Covington

(1966), assessed students' attitude toward the nature of problem

solving. CAPS Scale II, also a Covington test, was selected to assess

students' self-confidence in undertaking problem solving activities.

The Intellectual Achievement Responsibility Questionnaire (IAR) Scale

I (Crandall, Katkovsky and Crandall, 1965) was selected to determine

students' acceptance of responsibility for success in problem solving.

These particular tests were chosen because they represented the

most valid and reliable instrument to address the specific questions

set forth by this study.

Of the 12 null hypotheses tested by CAPS Scale I, CAPS Scale II,

and IAR Scale I, ten were accepted and two were rejected at the 5%

level of significance. The pre,- and posttest data from each of these

tests as well as descriptive data of chronological age and intelligence

quotients were summarized and compared by the use of a CDC 3300

computer. Mean gains were ascertained for urban and rural experi-

mental and control groups.

A least squares analysis compared groups A, B, C, and D,

separately and simultaneously, and provided missing observational

data for equation of the groups. The results of this analysis indicated
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no measurable interaction or influence of a main effect such as age

or I. Q. occurred. Significant interaction from the least squares

analysis of CAPS Scale I indicated a t-test for significant difference

should be made to compare combinations of groups and settings more

specifically.

A summary of the hypotheses acceptance or rejection at the 5%

level of significance follows:

H1 Accepted - There will be no significant difference in attitude

toward the nature of problem solving between students in the

experimental group and students in the control group in the

urban setting.

H2 Rejected - There will be no significant difference in attitude

toward the nature of problem solving between students in the

experimental group and students in the control group in the

rural setting.

Accepted - There will be no significant difference in attitude

toward the nature of problem solving between students in the

experimental group in the urban setting and students in the

experimental group in the rural setting.

H4 Rejected - There will be no significant difference in attitude

toward the nature of problem solving between students in the

control group in the urban setting and students in the control

group in the rural setting.
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H5 Rejected - There will be no significant difference in self-

confidence in undertaking problem solving activities between

students in the experimental group and students in the control

group in the urban setting.

H6 Rejected - There will be no significant difference in self-

confidence in undertaking problem solving activities between

students in the experimental group and students in the control

group in the rural setting.

H7 Rejected - There will be no significant difference in self-

confidence in undertaking problem solving activities between

students in the experimental group in the urban setting and

students in the experimental group in the rural setting.

H8 Rejected - There will be no significant difference in self-

confidence in undertaking problem solving activities between

students in the control group in the urban setting and students

in the control group in the rural setting.

H9 Rejected - There will be no significant difference in acceptance

of responsibility toward success in problem solving between

students in the experimental group and students in the control

group in the urban setting.

H10 Rejected There will be no significant difference in acceptance

of responsibility toward success in problem solving between

students in the experimental group and students in the

control group in the urban setting.
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H11 Rejected - There will be no significant difference in acceptance

of responsibility toward success in problem solving between

students in the experimental group in the urban setting and

students in the experimental group in the rural setting.

H12 Rejected - There will be no significant difference in acceptance

of responsibility toward success in problem solving between

students in the control group in the urban setting and students

in the control group in the rural setting.

Analysis of Findings and Implications

The Televised Learning Package (Challenge, 1970) was not

proven superior to typical classroom instruction for effecting change

in fifth and sixth grade students' attitudes toward problem solving.

Although the instructional television series, Challenge, proved to be

as effective as teacher-led classroom presentations in the urban

setting, regular classroom instruction proved superior in changing

attitudes in the rural setting. The modest success of televised

instruction in one setting and teacher-led instruction in the other

suggests that any orderly procedure or structured curriculum will

facilitate attitude change toward problem solving and that it can be

incorporated with other curriculum experiences. Over a period of

six to eight years in the elementary school, each yearly set of
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problem solving presentations, activities, and experiences would aid

students to further develop attitudes toward the solving of problems.

The Challenge Television Series used with the experimental

groups was designed to be general in nature without emphasis on any

particular subject matter area. The once-a-week viewing sessions

were scheduled Wednesdays from 11:15 to 11:30 a. m. Conversely,

teacher-led instruction in the control group classrooms was specifi-

cally subject matter oriented. Participation in day-to-day, on-going

activities in subject areas provided instructional continuity in the

control classrooms. Attitude development and change may then occur

more readily in classrooms which provided on-going curriculum

activities in subject matter areas rather than once-a-week stimulus

sessions (Kelley, 1964).

Research which was cited in Chapter II of this study indicated

most successful usage of instructional television depended on the

classroom teacher and studio teacher working together as a team to

plan, create, and implement ITV programs and materials (Chu and

Schramm, 1967; Schramm et al. , 1967). In support of these research

data, the investigator observed the need to establish a common set of

learning objectives and thus build in a division of responsibility to

accomplish learning goals. However, since the Challenge series was

a complete learning package prior to this study, cooperative planning

with participating teachers was not a possibility available to the

investigator.
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Research data from earlier studies suggested that to measurably

modify student attitudes, the students should strongly identify with

the communicator and have a high degree of involvement with the

visual presentation. Although the Challenge television series offered

a one-way communication system, occasional "outs" provided

opportunity for feedback on ideas, reactions, and questions from the

classroom teacher. Statistics from this study suggested that both the

teleteacher as well as the classroom teacher might have provided

feedback to students in order to measurably modify attitudes. Kish ler

(1950) and Hoban and Van Ormer (1951) revealed a theory based on the

higher the degree of viewer involvement with the visual presentation,

the more readily attitude change would occur.

The method used in this study (Challenge Learning Package) to

change attitudes toward problem solving was offered to students in

14 weekly television viewing sessions. Although research of military

service studies indicates attitudes can be changed in short-term

sessions, learning theorists tend to agree that students develop

attitudes through a long-term process of absorption and may not even

be aware they are being influenced. This theory would suggest the

possibility of elongating the total treatment period in order to more

effectively modify student attitude toward problem solving.
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Recommendations

The prime purpose of this study was to determine whether

televised instruction could change student attitude toward problem

solving. Participating students attended schools located in urban and

rural settings. The method used to effect this attitude change was a

Televised Learning Package, Challenge, written and taught by the

investigator of this study. The implications of the study, based on

objective test data and subjective observations and impressions formed

during the study, lead to the following recommendations to further

assist research in this area:

1. Problem solving presentations, activities, and experiences

should be integrated with curriculum areas such as social

studies, science, and mathematics. Although televised instruc-

tion was as effective as classroom presentations in changing

attitudes toward problem solving in an urban setting, further

investigation should determine the efficacy of changing attitudes

through structured curriculum with subject matter emphasis.

2. Success of television in the elementary school classroom

depends to a high degree on the classroom teacher and studio

teacher working together as a team to accomplish the same

learning goals and objectives. If the format and content of the

Challenge Television Series could be evaluated and revised by
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classroom teachers currently involved in usage, then a further

study of attitude change could compare efficacy of cooperative

planning for classroom instruction by television with pre-

programmed ITV material.

3. If attitude change is facilitated by communication between the

authority and the student, then feedback for both students and

teachers appears essential in order to produce measurable

attitude change in any subject area. Unlike most classroom

teaching, televised instruction is essentially a one-way com-

munication process. Further studies should investigate alter-

natives to allow students to answer questions, ask for clarifica-

tion, or benefit from free discussion with the studio teacher as

well as with other students.

4. If attitude change, like other behavior modification, is motivated

by incentives, one important incentive to produce this change

might be emotional support which students perceive from their

teachers. In using television to effect change in attitudes, the

absence of personal contact with the teleteacher may reduce the

amount of emotional support the students feel they are getting.

Further investigation is needed in this area of emotional incen-

tives, especially as it relates to attitude change toward problem

solving.

5. An extension of the period of time over which the experimental
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influences are administered to the students seems essential in

order to produce greater attitudinal change. Problem solving

beliefs are probably developed over longer periods of time, and

any significant changes in these systems may require pervasive

and continuing imputs that act over a long period.

6. The instruments used to measure the independent variables

(such as attitude or mood fluctuation) should be appropriate for

accurate continuous assessment of the anticipated change in the

students during the entire experimental period. It may be that

the CAPS Scale I, CAPS Scale II, and IAR Scale I, instruments

used in this study, were appropriate for measurement of long-

term effects, whereas another instrument (such as a mood-

adjective checklist) might be more appropriate for the measure-

ment of transient or short-term influences.

7. Finally, it is suggested that similar experiments be conducted

using a variety of measures of individual differences, i. e. ,

achievement levels, report card grades, total hours of television

viewing, attitude toward ITV of both students and teachers, etc.

These would allow more flexibility for analyzing data and com-

paring results with previous research.

There is potential for a major increase in television effectiveness

as teachers become more skilled in media integration and implementa-

tion. Research on the specific process of integrating televised
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instruction in a way to produce attitudinal change toward the problem

solving process should be continued.
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APPENDIX A

TES TING INSTRUMENTS



CHILDHOOD ATTITUDE TOWARD PROBLEM SOLVING
(CAPS) SCALE I AND II

Your name:

Your number:

Age:

Father's work:
Teacher's name:
School name:

Date:

Boy or Girl

Read along with me:

THINKING ABOUT THINKING

108

In this booklet, we want you to tell us how you feel about
thinking and working on problems. There are many kinds of prob-
lems, such as the ones you have in arithmetic, but we are interested
here in the kind of problem in which you have to think. Here is an
example of the kind of problem we are talking about:

Some men want to run a TV cable through a pipe that
is six inches in diameter and several hundred feet long.
The pipe has many twists and turns in it. The men have
already tried to push the TV cable through the pipe from
both ends, but the cable gets stuck in the pipe each time
after only a few feet have gone in. The problem is to think
of ways to get the cable through the pipe without cutting the
pipe open.

Let's pretend your class has been given a problem like this one
to solve. Listed on the next few pages are some things children
might say about thought problems like this. We want you to circle the
word "YES" if you agree with a statement. Circle the word "NO" if
you do not agree,

THESE ARE QUESTIONS ABOUT HOW YOU THINK AND FEEL.
THERE ARE NO RIGHT OR WRONG ANSWERS.
Answer each question even if it seems hard to decide. I will

read the question aloud, then pause a few seconds to allow you time
to CIRCLE your choice, then I will read the next question.

Are there any questions ?
DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO.



1. YES NO

2. YES NO

3. YES NO

4. YES NO

5. YES NO

6. YES NO

7. YES NO

8. YES NO

9. YES NO

10. YES NO

11. YES NO

12. YES NO

13. YES NO

14. YES NO

15. YES NO
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A problem like the one about the TV cable and the
pipe is probably too hard for anyone in the 5th or
6th grade to solve.

There is probably only one answer to a problem
like this one.

If someone gets an idea that no one else has
thought of, he should keep it to himself.

In a problem like this one, the best answer will be
the one that most of the class decides is right.
On problems like these, it is best for children not
to know too much; otherwise they will become
confus ed.

If someone gets an idea that is different from
everyone else's, the idea is probably not very good;
otherwise other children would have thought of it
too.

Ideas that are wrong don't need to be suggested,
because they only waste time.

If no one is able to solve a problem like this one
after a few minutes, then the problem is too hard
for 5th and 6th graders to solve.
Most boys and girls like social studies better
than science.

There is probably one way that is best for solving
a problem like this one.

When there is a hard problem to solve, it doesn't
help very much to have someone in the class who
gets unusual ideas that no one else thinks of.
An idea for solving a problem that leads to a wrong
answer still might be a good idea.

It would be best if everyone decided on one answer
to this problem.

In most problems, poor ideas will not lead boys
and girls to the right answer.
In solving problems, the most important thing to
do is to try to figure out what is wrong with the
ideas suggested rather than to think of new ideas.

MAKE SURE YOU HAVE MARKED EACH STATEMENT



16, YES NO

17. YES NO

18. YES NO

19. YES NO

20. YES NO

21. YES NO

22. YES NO

23. YES NO

24. YES NO

25. YES NO

26. YES NO

27, YES NO

28. YES NO

29. YES NO

30. YES NO
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In a problem like this one, the best answer should
be the one most children think is right.
The best answer should be the one that the teacher
thinks is right.
New ideas should be tried out only after older
ideas that have worked before fail to bring an
answer.

Although several answers may be suggested, there
is usually only one best answer.
Someone who keeps working on a problem that no
one else in the class can solve is stubborn and
selfish,
Anyone who suggests a lot of ideas usually keeps
others from giving their ideas.
Anyone who asks questions after the teacher has
finished giving directions is probably too lazy to
solve the problem for himself.
Problems are not fair if they make you keep look-
ing for new ideas in order to solve them.
If someone is not very good at thinking and solving
problems by the time he gets into the 5th or 6th
grade, then it is too late.
The best workers will get one good idea and stick
with it rather than think of many ideas which might
confuse them.

It is best to make sure that an idea is a good one
before it is suggested to the class.
Some children are naturally born to be better
thinkers than others, and there is nothing that can
be done.

Boys and girls can learn to read and do arithme-
tic, but they cannot learn to think better or get
better ideas.
People with a large number of ideas should keep
most of them to themselves.
The person who is the best problem-solver in the
class will probably be the one who gets an idea
and then sticks with it.

MAKE SURE YOU HAVE MARKED EACH STATEMENT
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Now we would like to know how you, yourself, might feel when
working on problems like the one of getting the TV cable through the
pipe. Remember, these questions are about how YOU think and feel,
so there are no right or wrong answers. Circle the word "YES" if you
agree with the question. Circle the word "NO" is you do not agree.
Answer every question, even if it seems hard to decide.

31. YES NO

32. YES NO

33. YES NO

34. YES NO

35. YES NO

36. YES NO

37. YES NO

38. YES NO

39. YES NO

40. YES NO

41. YES NO

42. YES NO

43. YES NO

Do you feel that other children in class know more
about what to do in working on a problem like this
than you do?

Would you like to work on a problem like this one?

Would you like to work on a problem like this one,
even though you might not be able to solve it?

Do you feel that you would know how to get started
on a problem like this one?
Do you think that your ideas for solving this
problem would be about as good as the ideas given
by the other boys and girls ?
Do you feel that you would be unable to solve
problems like this one, even if you worked hard
on them?

Do you think you have as much chance to solve a
problem like this one as do other children?
If you worked on this problem, do you think that
you would get any good ideas ?

If most of the other children had solved this
problem but you had not, would you want to give it
up?

Do you think that many times your suggestions and
ideas are not taken seriously by the rest of the
class?
Do you think this problem is too hard for you to
try to solve?
Do you feel that you shouldn't ask too many
questions about problems in class?
Do you feel that other children in the class would
understand the problem better than you?

MAKE SURE YOU HAVE MARKED EACH STATEMENT



44. YES NO

45. YES NO

46. YES NO

47. YES NO

48. YES NO

49. YES NO

50. YES NO

51. YES NO

52. YES NO

53. YES NO

54. YES NO

55. YES NO

56, YES NO

57. YES NO

58. YES NO

59. YES NO
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Do you think that ideas given by other boys and
girls for solving this problem would be better than
your idea?
Do you think that other children know more about
problems of this kind than you do?

Do you enjoy drawing maps and pictures more than
anything else in school?
Do you feel that the best thing about school is
recess?
Do you feel that your ideas might be laughed at?
If you already had one good idea, would you rather
stick with it than look for more ideas ?
Do you feel that other children have an unfair
advantage in working on problems like this one?
Although other children might not laugh out loud at
your ideas, do you still feel that they would not like
them?

Do you feel that other children would respect your
ideas ?

Do you think you have as many ideas as other boys
and girls in class ?
Do you feel that you are one of those children who
is just not very good at thinking and at solving
problems ?

Do you think your ideas would be important enough
to be taken seriously?
If you got an idea that no one else thought of,
would you keep it to yourself, even if you were told
to share ideas ?

Would you want to give up after some of the other
boys and girls got ideas and you didn't?
Would you want to keep working on a problem even
if you felt you were not getting any good ideas ?

Do you think you would want to keep working on a
problem even if you knew it was too hard for you?
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60. YES NO Do you think you would know how to go about finding
an answer to problems like this one?

MAKE SURE YOU HAVE MARKED EACH STATEMENT, THEN
LISTEN FOR FURTHER INSTRUCTIONS



114

INTELLECTUAL ACHIEVEMENT RESPONSIBILITY
SCALE I

Your name:

Your number:

Age:

Father's work:
Teacher's name:
School name:

Date:

Boy or Girl

Student Index Questionnaire

As you listen to the information being presented on the tape
recorder, you can read along with it.

This is a questionnaire to find out how different children feel
about certain important things. This is not a test because there are
no right or wrong answers. The answer to each question depends upon
how you feel, which statement you most strongly believe to be true as
far as you are concerned.

Each question has two parts lettered a or b. Please pick the
one part of each pair (and only one) which you more strongly believe
to be true as far as you are concerned.
Directions:

1. You will hear each question read. You can read the question
as you listen to it. Then answer the question quickly--do
not spend too much time.

Z. Put an X in the space in front of one of the letters, a or b.
3. Choose the statement you feel to be most true as far as you

are concerned. If neither question explains your feelings,
mark the one you most nearly agree with.

4. Please answer every question.
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HERE IS A PRACTICE QUESTION

Put an X in front of the letter (a or b) that best explains your
true feelings about this question:

Q. When you remember something you heard in class, is it usually
a. because you tried hard to remember, or
b. because the teacher explained it well?

You have two alternatives to choose from. If a, best explains your
feelings about this question, put an X in front of a.; but if b. best
explains your feelings, put an X in front of b.

If you have any questions, please raise your hand.

DO NOT TURN THIS PAGE UNTIL YOU ARE ASKED TO DO SO



116

1. If a teacher passes you to the next grade, would it probably be
a. because she liked you, or
b. because of the work you did?

2. When you do well on a test at school, is it more likely to be
a. because you studied for it, or
b. because the test was especially easy?

3. When you have trouble understanding something in school, is
it usually

a. because the teacher didn't explain it clearly, or
b. because you didn't listen carefully?

4. When you read a story and can't remember much of it, is is
usually

a. because the story wasn't well written, or
b. because you weren't interested in the story?

5. Suppose your parents say you are doing well in school. Is this
likely to happen

a. because your school work is good, or
b. because they are in a good mood?

6. Suppose you did better than usual in a subject at school. Would
it probably happen

a. because you tried harder, or
b. because someone helped you?

7. When you lose at a game of cards or checkers, does it usually
happen

a. because the other player is good at the game, or
b. because you don't play well?

8. Suppose a person doesn't think you are very bright or clever.
a. can you make him change his mind if you try to, or
b. are there some people who will think you're not very

bright no matter what you do?

MAKE SURE YOU HAVE MARKED EACH STATEMENT



9. If you, solve a puzzle quickly, is it
a. because it wasn't a very hard puzzle, or
b. because you worked on it carefully?

10. If a boy or girl tells you that you are dumb, it is more likely
that they say that

a. because they are mad at you, or
b. because what you did really wasn't very bright?
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11. Suppose you study to become a teacher, scientist, or doctor and
fail. Do you think this would happen

a. because you didn't work hard enough, or
b. because you needed some help, and other people

didn't give it to you?

12. When you learn something quickly in school, is it usually
a. because you paid close attention, or
b. because the teacher explained it clearly?

13. If a teacher says to you, "Your work is fine, " is it
a. something teachers usually say to encourage pupils, or
b. because you did a good job?

14. When you find it hard to work arithmetic or math problems at
school, is it

a. because you didn't study well enough before you tried
them, or

b. because the teacher gave problems that were too hard?

15. When you forget something you heard in class, is it
a. because the teacher didn't explain it very well, or
b. because you didn't try very hard to remember ?

16. Suppose you weren't sure about the answer to a question your
teacher asked you, but your answer turned out to be right.
Is it likely to happen

a. because she wasn't as particular as usual, or
b. because you gave the best answer you could think of?

MAKE SURE YOU HAVE MARKED EACH STATEMENT
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17. When you read a story and remember most of it, is is usually
a. because you were interested in the story, or
b. because the story was well written?

18. If your parents tell you you're acting silly and not thinking
clearly, is it more likely to be

a. because of something you did, or
b. because they happen to be feeling cranky?

19. When you don't do well on a test at school, is it
a. because the test was especially hard, or
b. because you didn't study for it?

20. When you win at a game of cards or checkers, does it happen
a. because you play real well, or
b. because the other person doesn't play well?

21. If people think you're bright or clever, is it
a. because they happen to like you, or
b. because you usually act that way?

22. If a teacher didn't pass you to the next grade, would it probably
be

a. because she "had it in for you, " or
b. because your school work wasn't good enough?

23. Suppose you don't do as well as usual in a subject at school.
Would this probably happen

a, because you weren't as careful as usual, or
b. because somebody bothered you and kept you from

working?

24. If a boy or girl tells you that you are bright, is it usually
a. because you thought up a good idea, or
b. because they like you?

25. Suppose you became a famous teacher, scientist or doctor. Do
you think this would happen

a. because other people helped you when you needed it, or
b. because you worked very hard?

MAKE SURE YOU HAVE MARKED EACH STATEMENT
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26. Suppose your parents say you aren't doing well in your school
work. Is this likely to happen more

a, because your work isn't very good, or
b. because they are feeling cranky?

27, Suppose you are showing a friend how to play a game and he has
trouble with it. Would that happen

a. because he wasn't able to understand how to play, or
b. because you couldn't explain it well ?

28. When you find it easy to work arithmetic or math problems at
school, is it usually

a. because the teacher gave you especially easy problems,
or

b. because you studied your book well before you tried
them?

29. When you remember something you heard in class, is it usually

a. because you tried hard to remember, or
b. because the teacher explained it well?

30. If you can't work a puzzle, is it more likely to happen
a. because you are not especially good at working puzzles,

Or
b. because the instructions weren't written clearly enough?

31. If your parents tell you that you are bright or clever, is it more
likely

a. because they are feeling good, or
b. because of something you did?

32, Suppose you are explaining how to play a game to a friend and
he learns quickly. Would that happen more often

a. because you explained it well, or
b. because he was able to understand it?

33. Suppose you're not sure about the answer to a question your
teacher asks you and the answer you give turns out to be wrong.
Is it likely to happen

a. because she was more particular than usual, or
b. because you answered too quickly?

MAKE SURE YOU HAVE MARKED EACH STATEMENT
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34. If a teacher says to you, "Try to do better, " would it be
a. because this is something she might say to get pupils

to try harder, or
b. because your work wasn't as good as usual?

MAKE SURE YOU HAVE MARKED EACH STATEMENT, THEN
LISTEN FOR FURTHER INSTRUCTIONS
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APPENDIX B
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Appendix Table 1. Means of chronological age for experimental and
control groups.

Group N
Mean

(months Min. age Range

A 37 130. 27 8. 41 112. 00 35
B 33 133. 76 9. 26 119. 00 44
C 41 132. 39 8. 87 119. 00 36
D 42 129. 71 8. 63 118. 00 31

Total 153 131. 44 8. 84 112. 00 51

Appendix Table 2. Mean scores of the experimental and control
groups on the Lorge-Thorndike Intelligence Test.

Group N Mean
(months)

Min.
score Range

A 37 96. 70 17. 26 62. 00 75. 00
B 33 105. 45 13. 04 82. 00 49. 00
C 41 105. 02 13. 77 63. 00 62. 00
D 42 107. 69 14. 86 74. 00 57. 00

Total 153 103. 84 15. 28 62. 00 75. 00

Appendix Table 3. Mean scores of the experimental and control
groups on pretest CAPS, Scale I.

Group N Mean Min.
score Range

A 33 13. 84 4. 59 4 22
B 33 13.09 4. 90 4 21
C 41 16. 78 4. 23 7 20
D 42 15.07 3. 94 7 20

Total 153 14. 80 4. 57 4 23
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Appendix Table 4. Mean scores of the experimental and control
groups on pretest CAPS, Scale IL

Group N Mean s
Min.
score Range

A 37 19.59 4.78 3.00 25.00
B 33 19.21 4.60 9.00 20.00
C 41 20.17 5.29 8.00 21.00
D 42 17.30 5.26 5. 00 21.00

Total 153 19.03 5.09 3.00 26.00

Appendix Table 5. Mean scores of the experimental and control
groups on pretest IAR, Scale I.

Group N Mean Min.
score Range

A 37 23.19 3.99 10.00 20.00
B 33 23.88 3.62 13.00 17.00
C 41 23.92 3.62 15.00 15.00
D 42 22.97 3.54 15.00 17.00

Total 153 23.48 3.68 10.00 22.00

Appendix Table 6. Gender differences between
experimental and control
groups.

Gender Male Female

Group A 15 22
Group B 15 18
Group C 19 22
G-oup D 21 21

Total 70 83
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Appendix Table 7. Survey of fathers' occupations of experimental
and control groups.

Occupation Experimental
A

Control Experimental Control

Mechanic 7 2 3 1

Factory /Industries 2 3 3 2

Manager - general 3 3 4 2

Construction 2 1 6 3

Groceries 1 3

Post office 3 2

Insurance 2 1 1

Salesman - general 2 1 2

Military 1 2

Repairman 2 2 1

Cab driver 1 1

Engineer 2 1

Airlines 1

City employee 1 1

County employee 1 2

Dentist 1

Forestry 1 1

Logging /mill 1 4 12

Photographer 1

Teacher 6 4

Lawyer 1

Policeman 1

Farmer 3

Pharmacist 1

No father in home 10 9 7 2
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Appendix Table 8. Order of concept presentation for Challenge
Television Series.

Program no. 1 Problems exist in all areas. (Social problems
are emphasized. )

Program no. 2 Communication is basic to good problem solving.

Program no. 3 Organization for thinking is crucial to good problem
solving.

Program no. 4 Na.tural feelings get in the way of identifying
problems.

Program no. 5 Illusions confuse problem solving.

Program no. 6 Resource materials and records of past experi-
ences can be found in libraries to help solve
problems.

Program no. 7 Facts have truth at a certain time or place.

Program no. 8 Opinions are personal beliefs.

Program no. 9 Propaganda effects problem solving.

Program no. 10 Bias and prejudice effect problem solving.

Program no. 11 Creativity is desirable to use in solving problems.

Program no. 12 Sometimes you must make a decision and proceed.

Program no. 13 Practice solving problems.

Program no. 14 Test in problem solving.
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Appendix Table 9. Correlation between age, intelligence, and CAPS
Scale I and CAPS Scale II gain scores.

Subjects Variable r Significant
at 5%

Posttest CAPS Scale I

I. Q. . 33 YesTotal group

Pretest CAPS Scale I

Age .49 YesGroup A
.29

C . 25
D . 37

Pretest CAPS Scale II

I. Q. . 35 YesGroup A
B 33

.29
D . 34

Posttest CAPS Scale II

I. Q. . 55 YesGroup A
B . 30

. 39
D 43



Appendix Table 10. Prediction equation for CAPS Scale I, CAPS Scale II, and IAR Scale I.

Group Age I. Q. Setting Treatment Setting x
treatment

Prediction
(100 I. Q. )

CAPS Scale I
A -2. 1868 +. 05438 -. 4509 -. 1239 +. 8271 = 3.504
B -2. 1868 +. 05438 -. 4509 +. 1239 -. 8271 = 2. 0 97
C -2. 1868 +. 05438 +. 4509 -. 1239 -. 8271 = 2. 751
D -2. 1868 +. 05438 +. 4509 +. 1239 +. 8271 = 4. 653

All groups -2. 1868 +. 05438 = 3. 251

CAPS Scale II

A -3. 5601 +. 04245 +. 0100 -. 1587 +. 3878 = 0. 924
B -3. 5601 +. 04245 +. 0100 +. 1587 -. 3878 = 0.466
C -3. 5601 +. 04245 -. 0100 -. 1587 -. 3878 = O. 128
D -3. 5601 +. 04245 -.0100 +. 1587 +. 3878 = 1.221

All groups -3. 560 1 +. 04245 = 0. 685

IAR Scale I

A +3. 6340 -. 03170 -. 0756 +. 1068 +. 0486 = O. 544
B +3. 6340 -. 03170 -. 0756 -. 1068 -. 0486 = 0.233
C +3. 6340 -. 03170 +. 0756 +. 1068 -. 0486 = O. 5 98
D +3. 6340 -. 03170 +. 0756 -. 1068 +. 0486 = O. 481

All groups +3. 6340 -. 03170 = 0. 343
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APPENDIX C

DATA FOR INDIVIDUAL STUDENTS
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Appendix Table 11. Data for individual students.

Student data
CAPS Scale I CAPS Scale II IAR Scale IAge

No.
(months)

I. Q.
Pretest Posttest ID Pretest Posttest D Pretest Posttest D

Group A

101 122 100 15 18 3 14 21 7 30 24 *-6

102 119 112 12 17 5 15 19 4 24 25 1

103 122 90 8 12 4 20 22 2 25 22 -3
104 139 108 11 13 2 13 16 3 29 26 -3
105 141 86 15 17 2 15 18 3 27 27 0
106 142 80 14 11 -3 19 21 2 22 25 3
107 133 137 19 25 6 18 23 5 30 26 -4
108 130 62 14 14 0 22 13 -9 22 17 -5
109 119 100 12 16 4 21 13 -8 20 23 3
110 120 114 10 12 2 20 22 2 23 22 -1
111 141 99 20 22 2 18 19 1 27 27 0
112 131 97 19 20 .1 22 21 -1 24 27 3
113 138 111 16 23 7 17 18 1 25 25 0
114 137 83 14 17 3 18 21 3 24 28 4
115 140 103 15 17 2 22 22 0 28 29 1

116 119 124 12 18 6 15 11 -4 22 24 2
117 129 73 19 14 -5 19 12 -7 21 28 7
118 120 88 7 14 7 21 24 3 21 28 7
119 147 113 12 20 8 16 23 7 27 22 -5
120 128 96 13 13 0 23 24 1 10 23 13
121 125 86 11 14 3 22 22 0 22 25 3
122 126 92 6 7 1 16 22 6 19 25 6
123 139 100 26 26 0 26 16 -10 17 25 8
124 130 89 16 16 0 28 28 0 20 16 -4
125 141 134 25 27 2 25 29 4 21 22 1

126 118 82 7 11 4 15 19 4 22 22 0
127 131 105 16 22 6 26 25 -1 17 26 9
128 120 106 14 23 9 21 20 -1 19 15 -4
129 134 70 4 11 7 25 23 -2 25 25 0
130 129 87 13 20 7 20 22 2 27 21 -6
131 124 73 12 18 6 25 22 -3 23 25 2
132 124 78 13 15 2 24 25 1 27 21 -6
133 131 80 14 19 5 21 20 -1 23 25 2
134 132 88 13 16 3 3 10 7 21 19 -2
135 137 109 17 20 3 16 25 9 25 27 2
136 138 106 15 19 4 19 19 0 25 22 -3
137 130 117 13 17 4 25 24 -1 24 23 -1

Group B.,

201 140 110 1, 16 2 16 15 -1 25 29 4
202 123 111 10 6 -4 26 17 -9 22 27 5
203 119 104 12 6 -6 15 15 0 24 26 2
204 128 95 11 14 3 14 23 9 28 26 -2
205 127 114 9 12 3 22 26 4 25 29 4
206 120 95 13 16 3 19 22 3 24 25 1

(Continued on next page)
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Appendix Table 11. (Continued)

Student data CAPS Scale I CAPS Scale II IAR Scale I

No.
Age

(months)
Q.

Pretest Posttest D Pretest Posttest D Pretest Posttest D

Group B (continued)

207 149 87 6 15 9 11 4 -7 21 24 3

208 131 109 13 13 0 9 8 -1 21 21 0

209 135 102 8 10 2 15 13 -2 23 19 -4

210 141 113 18 17 -1 18 20 2 27 22 -5

211 139 120 14 15 1 21 23 2 27 25 -2

212 133 131 16 16 0 23 22 -1 21 21 0

213 136 121 12 10 -2 19 17 -2 30 31 1

214 132 96 11 8 -3 13 25 12 27 19 -8

215 135 122 10 24 14 26 25 -1 26 22 -4

216 137 117 8 13 5 16 18 2 26 19 -7

217 138 109 21 21 0 19 22 3 26 30 4

218 146 95 8 20 12 16 6 -10 14 19 5

219 128 105 11 27 16 20 21 1 24 11 -13

220 122 107 4 8 4 22 24 2 25 23 -2

221 126 118 11 18 7 16 23 7 26 27 1

222 119 110 14 19 5 29 29 0 24 30 6

223 123 119 12 20 8 23 29 6 26 29 3

224 130 99 9 17 8 20 27 7 22 18 -4

225 139 123 20 22 2 26 26 0 22 28 6

226 140 89 19 19 0 24 19 -5 25 27 2

227 142 107 17 15 -2 18 11 -7 22 11 -11

228 132 82 13 16 3 20 18 -2 22 24 2

229 163 82 22 15 -7 18 12 -6 13 17 4

230 133 101 18 23 5 26 25 -1 26 29 3

231 134 115 16 9 -7 18 24 6 22 21 -1

232 138 85 7 12 5 17 21 4 22 31

233 136 87 25 25 0 19 27 8 30 30 0

Group C

301 141 103 18 21 3 19 25 6 25 25 0

302 141 125 20 23 3 26 30 4 21 23 2

303 130 105 13 27 14 18 30 12 27 31 4

304 127 107 7 17 10 8 11 3 23 23 0

305 144 112 22 26 4 23 25 2 29 30 1

306 126 95 11 12 1 14 19 5 21 25 4

307 129 104 20 26 6 24 21 -3 26 26 0

308 151 97 17 17 0 18 13 -5 25 23 -2

309 126 92 16 16 0 23 14 -9 21 24 3

310 125 123 20 22 2 15 20 5 21 21 0

311 143 63 27 29 2 22 22 0 15 18 3

312 129 118 15 16 1 24 29 5 29 26 -3

313 121 95 11 10 -1 19 6 -13 29 24 -5

314 131 82 13 15 2 14 17 3 27 24 -3

315 130 100 13 18 5 29 24 -5 30 28 -2

316 135 105 14 18 4 24 26 2 24 24 0

(Continued on next page)
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Appendix Table 11. (Continued)

Student data
Age

No. (months) I. Q.
ths)

CAPS Scale I

Group C (continued)

CAPS Scale II IAR Scale I

Pretest Posttest D Pretest Posttest D Pretest Posttest D

317 119 88 12 18 6 20 14 -6 24 21 -3
318 139 90 13 14 1 8 7 -4 26 27 1

319 133 122 19 19 0 25 29 4 20 22 2
320 134 100 15 20 5 17 20 3 21 25 4
321 119 122 17 23 6 23 26 3 21 23 2
322 126 121 23 25 2 28 28 0 19 24 S

323 140 120 22 22 0 26 30 4 27 23 4
324 137 102 21 21 0 25 29 4 25 22 -3
325 130 108 22 23 1 24 24 0 29 29 0
326 145 90 12 14 2 11 20 9 25 25 0
327 125 117 15 17 2 19 18 -1 23 25 2
328 120 99 12 13 1 14 17 3 25 28 3
329 143 100 22 27 5 26 25 -1 16 23 7
330 137 87 20 17 -3 23 13 -10 24 23 -1
331 134 84 15 16 1 17 13 -4 24 24 0
332 155 95 17 17 0 19 18 -1 25 19 -6
333 122 116 18 20 2 19 19 0 28 21 -7
334 134 115 14 15 1 24 24 0 26 24 -2
335 140 111 14 20 6 19 30 11 22 21 -1
336 126 120 14 18 4 15 4 -11 18 18 0
337 140 111 18 27 9 16 24 8 19 28 9
338 125 114 15 22 7 20 13 -7 24 20 -4
339 131 118 17 27 10 26 25 -1 26 24 -2
340 124 116 20 22 2 15 14 -1 23 23 0
341 121 114 24 22 -2 28 25 3 28 32 4

Group D

401 128 119 10 20 10 24 21 -3 30 13 -17
402 141 109 20 26 6 21 20 -1 21 19 -2
403 136 118 7 IS 8 15 19 4 26 24 -2
404 149 78 10 19 9 6 21 15 19 32 13
405 129 119 18 19 1 11 15 4 24 26 2
406 121 118 13 25 8 16 15 ,-1 22 24 2
407 149 82 15 13 -2 16 14 -2 25 23 -2
408 130 80 13 15 2 19 23 4 20 20 0
409 119 104 16 16 0 14 13 -1 22 20 -2
410 118 127 16 16 0 16 16 0 21 24 3
411 118 124 15 22 7 5 6 1 15 24 9
412 133 103 1C, 17 1 16 18 2 23 22 -1
413 139 117 ri 22 5 15 25 10 23 22 -1
414 139 99 17 25 8 21 18 -3 21 30 9
415 119 110 17 28 11 19 21 2 27 23 -4
416 122 116 15 20 5 24 24 0 24 21 -3
417 138 100 8 18 10 25 26 1 25 22 -3
(Continued on next page)
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Appendix Table 11. (Continued)

Student data
CAPS Scale I CAPS Scale II IAR Scale I

Age
No. I. Q.

(months) Pretest Posttest D Pretest Posttest D Pretest Posttest D

Group D (continued)

418 131 111 13 21 8 17 23 6 20 22
419 141 131 12 15 3 26 24 -2 22 26 4
420 133 109 16 21 5 21 17 -4 32 27 -5
421 127 121 15 22 7 19 26 7 25 28 3

422 125 111 15 22 7 18 20 2 24 28 4
423 119 121 12 16 4 17 13 -4 24 24 0
424 119 110 25 26 1 23 22 -1 29 24 -5
425 126 124 19 19 0 12 13 1 17 17 0
426 133 74 12 10 -2 16 19 3 18 15 -3
427 132 106 12 18 6 14 21 7 25 26 1

428 130 90 19 19 0 15 15 0 27 26 -1
429 120 95 16 13 -3 17 19 2 21 26 5

430 119 109 27 26 -1 10 16 6 17 25 8
431 127 96 15 19 4 11 14 3 24 24 0
432 129 119 12 16 4 18 16 -2 22 22 0
433 140 110 11 21 10 18 28 10 28 17 -11
434 141 117 19 29 10 26 30 4 17 25 8
435 120 124 18 24 6 17 19 2 24 24 0
436 127 115 18 17 -1 18 18 0 21 20 -1
437 131 94 15 18 3 24 19 T5 24 27 3

438 141 114 12 27 15 17 20 3 25 15 -10
439 131 88 11 12 1 6 4 -2 23 28 5

440 131 81 12 13 1 24 20 -4 22 23 1

441 118 129 17 28 11 24 20 .4 23 25 2

442 129 101 17 28 11 16 21 5 23 22 -1


