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ABSTRACT

The purpose of this study was to determine whether
attitudinal change resulted-from an Environmental Studies

course developed under the aegis of Project Canada West.

The course was developed for use with high school biology
students. An Environmental Attitudinal Questionnaire was

developed to evaluate whether attitude change occurred as

a result of the Environmental Studies course,

This study was carried out from September to November,
1973, and two hundred and ninety three grade XII biology
students from six different schools in Manitoba formed
the experimental group. 4 total of one hundred and twenty
eight students, seventy nine grade XII physics students

and fourty nine grade XI biology students from the same

six schools in Manitoba, formed the control group.
The Environmental Attitudinal Questionnaire was ini-
tially used with two high school biology classes who

piloted the Environmental Studies course. The question-

naire was then revised to twenty Likert scale questions.
Content validity had been established prior to using the
questionnaire. Reliability has been established through

test-retest consistency.

The non-equivalent control group design was used
in this study. The Environmental Attitudinal Question-

naire was administered to both experimental and control
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groups prior to beginning the Environmental Studies course
with the experimental group. It was given again approx-
imately ten weeks later to both groups, upon completion

of the Environmental Studies course by the experimental

group.

Analysis of the data revealed that experimental and
control groups were initially the same in mean scores on
the Environmental Attitudinal Questionnaire. However, the

post test revealed a significant change in mean scores for

the experimental group, while there was no chaﬁge in mean
scores for the control group. It was concluded that a
change in attitude did result from the Environmental
Studies course.

Analysis of the data from the grade XII physics and
grade XI biology students revealed no differences in the
pretest or the post test mean scores. It was concluded
that they represented the same population.

Analysis of the data from the experimental group

- males and females showed no difference in the means of the

pretest scores. On the post test mean scores, both males
and females showed significant increases, but females

increased a significantly larger amount than males,

suggesting that females were more persuasible than males
with reference to environmental issues.

The experimental and control groups from the six

schools used in this study were compared and no significant
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differences were found in either experimental or control
gréupé. |

| This study has demonstrated that programs of Environ-
mental Studies of sufficient duration can affect the at-
titudes of high school students toward environmental
issues. It has demonstrated that these attitudinal
changes can be assessed through the use of appropriate

measuring instruments.



CHAPTER I

INTRODUCTION

Teaéhers have always concerned thémselves with
étudent evaluation, but mainly in the cognitive domain.
In recent years, the need for examination of the affective
domain has become apparent butvthe task of evaluation is
more difficult as suifable measuring instruments are not
available. With respect to instruments for evaluating
"affective achievement, Simpson (1973) pointed out:

Several instruments of this type have been
developed and have appeared in the literature.
No single instrument, however, has gained
widespread acceptance for use with secondary
science students. At this point in time, it
would be best for individual teachers to de=-
velop instruments relevant to their own course
objectives and content. (p. 443)

In addition to the need.for a suitable measuring
instrument is the need for appropriate curriculum mate-
rials to assist in the development of attitudes conducive
to environmental Preservation. According to Knapp (1972):

In view of the present state of attitude research.
in environmental education, teachers should be
encouraged to seek a variety of ways to influence
attitudes about the environment. Teachers should
experiment with some of the techniques for chang-
ing attitudes that have shown promise in past
research. They should also try new techniques and
evaluate their effectiveness. Attitudes and values
in environmental education hold the key to the
future of mankind and the quality of life on this
planet. (p. 29)




PURPOSE OF THE STUDY

The purpose of this study is to determine whether
attitudinal changes were brought about by an Environmental
Studies curriculum developed under the aegis of Project
Canada West, The curriculum was developed for use with
high school biology students and included numerous tech-
niques for generating discussion on matters relating to
the affective domain., An environmental attitudinal
questionnaire was developed to evaluate whether any
attitudinal changes occurred in the students as a result

of exposure to the Environmental Studies course.
RATIONALE

Mankind's failure to understand the environment
threatens to destroy that environment, and the human
species along with it, With air unfit to breathe, water
unfit to drink, several hundred species of animals threat-
ened with extinction and hundreds more already destroyed,
and plant communities disrupted, at last mankind has come
to face the inevitable fact: live by nature's laws, énd
~ break them at his peril.

Public school teachers have been called updn recently
to increase their efferts in teaching about environmental
problems and ecology. They have responded to this chal-

lenge with varying degrees of enthusiasm and’competence.



Most changes in curriculum have involved revision and

expanSion of facts, concepts, and generaligzations related
to environmental pollution.

Curriculum developers should concern themselves not
only with attainment of cognitive objectives, but also
with the student's attitude. A student with low achieve-
ment may have developed a very positive attitude while a
student with high achievement may have a negative
attitude.

Few people would argue that students should not be
aided in the development of their attitudes and values.
Disagreement often arises, howevef,'when_methodology and
priorization of values is discussed. Values education
has become a concern in the natural and social sciences,
history, the arts, and literature. Students are bombarded
by the media with'questions and problems: the energy cri-
sis, the population explosion, the food supply problem,
and the myriad of bio-ethical guestions which have become
increasingly urgent with recent scientific advances.
Answers to these questions and solutions to the problems
remorselessly demand painful choices.

One reason for the lack of emphasis on teaching values
in school is that the home and church traditionélly have
been the places where these were taught. Perhaps another

reason for the neglect of affective goals has been the
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emphasis by teachers on the cognitive aspects of education.
Traditionally, courses of study have begun with a brief
statement of objectives in which 'lip service! was given
to the need for motivation and interest. Attitudes of
students were often mentioned in such statements. The
emphasis on the affective domain usually ended here. The
remainder of such a course description dealt with concepts
and principles to be taught, the facts to be learned, énd
the techﬁiques for teaching them.

Perhaps one reason that teachers felt more comfort-
able when dealing with facts and principles is that this
was the way in which they themselves were instructed.
Outcomes of cognitive goals were easier to evaluate than
were outcomes of affective goals. Perhaps this was because
the cognitive goals were more traditional and have been
more cleérly defined. Also, values are delicate, personal,
and controversial and teachers sometimes hesitate to deal
with the issues. Whatever the reasons, the fact remains
that little attention has been given to the attainment
and evaluation of the outcomes of affective goals in
education.

Probably a major factor in the failure to give ade-
quate emphasis to affective goals was the difficulty of
testing for their attainment. Most of the techniques of

evaluation lent themselves to an evaluation of what an




ingividual knew. 1In the affective domain, what an
individual knows may bear little relationship to what he
doés. This has led some educators to the conclusion that
it is impossible to describe behaviors that would indicate
the attainment of affective goals. Perhaps this is why so
few attempts have been made to evaluate the attainment of
goals in the affective domain or to structure learning
activities intended to accomplish these goals.

Local departments of‘education, school divisions,
and many school teachers have moved toward new academic
pathways that allow for greater freedom of content and
methodology in the classroom. This'new found freedém
has brought with it certain responsibilities for educators
in that along with introducing new curriculum materials,
evaluation must be adequate to determine if the stated
objectives are being realized. In the past, innovations
have been introduced into classfooms without proper prior
evaluation. Content and methodology may not have beeh
appropriaté for the designated classes.

The Environmental Studies course that has been
developed under the aegis of Project Canada West, and
utilized in this study, has been field tested and revised.
Content was not prescriptive and methodologies were appro-
priate for numerous grade levels, depending on what ma-
terial was being used. The course was not designed to

indoctrinate the student with a specific point of View,
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buf attempted to present all sides of issues. The major
goél Bf the course was to create student awareness, inter-
est, and motivafion in the general area of environmental
concerns. This major goal, it was assumed, would be
achieved as the student became aware of alternate environ-
mental actions and began to express attitudes favorable to
the preservation of the natural environment és well as to
act in a manner favorable to its preservation. High
schools must graduate citizens who are concerned about the

environment and ready to restore its ecological balance.

~BACKGROUND TO THE STUDY

From December 1970 to June 1975, the author was a
participating member of Project Canada West. Project
Canada West encouraged curriculum development by teachers
through participation in the development, trial, and re-
vision of curriculum materials. The author was a member
of one of fourteen curriculum development projects in
Western Canada, the Canadian Environmental Concerns pro-
ject, located in Winnipeg, Manitoba. DProject Canada West,

a five year project terminating in June, 1975, waas based

Aon the Johnson-Aoki (1970) Model for curriculum develop-

ment and instructional planning. The Johnson-Aoki Model

consists of five phases as outlined below:

' Phase 1: Acquisition of knowledge.




Phase 2: Development of materials.

Phase 3: Design of teaching strategies-and’
initiation of pilot programs.

Phase 4: Inservice training for teachers.

Phase 5: Publication of materials and
project evaluation.

The Canadian Environmental Concérns project developed
an Environmental Studies course and initiated numerous
pilot programs in Manitoba and across Canada from spring
“of 1973 to the fall of 1974. The project also held
several inservice programs with teachers during those
years to gather information to evaluate aﬁd rewrite the
project curriculum ﬁaterials wherever revision appeared
necessary. Evaluation of materials throﬁgh actual use in
the classroom was conducted prior to publication.

An Environmental Attitudinal Questionnaire was de-
signed by members of the Canadian Environmental Concerns
project to measure attitudinal changes. Testing and v
evaluatién‘of this questionnaire occurred following the
piiot programs. The intent of this present study was to
ufiiize the questionnaire to determine if student attitudes

‘had changed due to the Environmental Studies course.

QUESTIONS RELATING TO THIS STUDY

This study was designed to explore certain aspects

of affective measurement. Four main questions were



coﬁsidered.
As measured by the Environmental Attitudinal
Questionnaire:

1. Is the attitude toward the environment
on the part of the students who have com-
pleted the Environmental Studies course
different from that of the students who
did not participate in the Environmental
Studiesvcourse? |

2. Is there any difference between the attitudes
toward the environment on the part of the
grade XI students and the grade XI1 students
in the control group?

3. Isvthere any difference between the attitudes
toward the environment on the part of the
male students and the female students within
the experimental group?

4. Are there any differences among the-groups
of students from the six different schools
used in this study in attitude toward the

environment?
SUMMARY

Thé youth in our high schools today will soon be
assuming important roles as adult citizens in society.

They will be confronted with the need to make decisions




'that will affect not only the local env1ronment in which

they live, but also that of their fellow countrymen and of
posterity. They will be asked to make social and economic

decisions about recreation, transportation, beautification,
water needs, and air and water pollution control, for these
issues affect the total environment. Schools have a re-

sponsibility to assist our students in the acquisition of
the knowledge, attitudes, and values necessary for making
informed environmental decisions.

One of the most important challenges of education
today is to develop an effective method of implementing
environmental education into our school systems, If stu-
dents are given the opportunity to investigate environ-
mental matters, discuss these matters and come td reason-
éble conclusions, their attitudes may be altered. An
evaluation of whether alteration of attitudes did or

did not occur forms the basis of this thesis.



CHAPTER II

REVIEW OF RELATED LITERATURE

This chapter surveys literature regafding environ-
mental studies courses, attitudes, and environmental
education curriculum where attitudinal measurement has
taken place. The first portion of the chapter considers
what existing environmental studies programs have been
attempted, their justification, a definition of environ-
mental education, and the goals of environmental educa-
tion. The second portion of the chapter deals with
attitudes, their definitions, and:the modification of
attitudes. The third part of this review considers
environmental education surveys and courses and related
attitudinal measurement studies that have been carried

out by numerous educators.

ENVIRONMENTAL STUDIES PROGRAMS

INTRODUCTION

Environmental Concerns exist today in Canada and
throughout the world. Urban areas are centers for air
pollution and emphysema is on the increase as a cause of
death. Insecticides that are dumped into the environ-
ment in vast quantities each year, are accumulating in

human tissues. ILakes and rivers are constantly being
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p&lluted by sewage and industrial effluents. Noise and
ovércrowded conditions aggravate psychological.stresses
and tensions. Landscapes filled with»junk, disrupted
ecological cycles, and wastes from radioactive sources
are becoming even more common. Many species of wildlife
have become extinct and many more species are on the verge
of extinction. Man himself may be an endangered species
according to a growing'number'of biologists. Only
immediate aétion can prevent global disaster. |

| Why has man treated the Earth so badly? Unfavorable
human behavior to a large extent is the result of a complex
of widely held beliefs about man and his relationship to
his environment. Some of these beliefs were rooted in
religion and philosophy, and some from false assumptions.
From whatever source we have acquired them, they color
attitudes and dictate human actions. For us as a nation,
it is necessary to learn that if we want our country to be
livabie for generations to come, we must embrace and solve
all the problems connected with the ruination of the en-
vironment, both locally and globally.
| According to Caldwell (1970), science placed in the
‘hands of man knowledge and power that makes man responsible
for his future. Science has not given man the moral com-
pulsion to act responsibly.. The substantive values that
science and technology serve are articulated in the human-

ities, but are seldom amenable to scientific verification.




Here at this interface between science énd the humanities,

en&irﬁnmental policy is made. At this interface, education
can contribute to resolving what some observers have called
the environmental crisis.

Through the organization of new courses of study and
the reorganization of older ones, education is better
equipping the youth of today to perceive and to assess the
meaning of environmental change. Only a beginning has been
made and much more needs to be done. Especially important
is the idea that basic environmental concepts be built
into secondary education where they have generally been
lacking in the past. Education is more than schooling,
but it has been through formal, systematic mass education
that the greatest single impact on attitudes, beliefs,
and values has been made. Education alone has not solved
our problems. There is no master blueprint equally
applicable to all institutions or to all aspects of the
educational task.

- Men make politics; political institutions influence
human behavior; human behavior is heavily influenced By
attitudes, beliefs, and values. Purposeful shaping 6f the
environment involveg the purposeful shaping of outlooks on
life. The quality of the future environment depends,
therefore, ﬁpon the shaping of attitudes, beliefs, and

values through present education.
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JUSTIFICATION

Today, nations are faced with a new social néed to
which education must respond. It is the need to survive in
the face of overpopulation, environmental pollution, and
rapidly dwindling supplies of natural resources.

If the full scopé of environmental education is to be
incorporated into our educational system, major revisions
of educational curricula would be involved, with resulting
controversial moral, social, and spiritual implications.
Justification for such revisions can be found in all the
sources of authority in society: the scientific, historical,
philosophical, religious, ethical, éocial, political, and
legai sources, The sociological justification for environ-
mental education is based primarily upon the needs of soci-
ety. The social needs of stabilizing the population and
eliminating ecologically unsound practices imply a major
cultural reeducation. Technological_and scientific means
for the formation of a new environmental policy must be
found. A more difficult task accompanies this new policy
formation, that being discovering some means to change the
attitudes of people and reorienting the priorities of
various established social institutions.

The nature of a democratic society is such that the
citizen must bear the ultimate responsibility for decisions

and actions, Tanner (1969) stated:
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| . People without beliefs, values, and convictions,

5 - cannot be depended upon in a society whose very
survival depends on active, responsible, and
trustworthy people. (p. 33)

Studebaker (1973) suggested that implementation must
Proceed at all levels of the social and educational system.,
In the end, environmental education must 5uild respect for
the environment into the basic assumptions and premises
which guide the behavior of every individual regardless of
whether or not he fully understands the underlying rationale
for a harmonious relationship between man and nature.
Studebaker recognized the subtle and powerfully profuse
barriers to its implementation.' The greatest barrier arose
from the tradition of individual freedom especially in
relation to economics and family size.

McInnis (1972) suggested that never before had a new
subject of study been embraced by schools at all levels
as rapidly as the most recent addition to the curriculum,
environmental studies, In few schbols was environmental
studies considered an important subject for study in 1969,
Yet now, only a few years later, what educator would dare
to pronounce environmental studies an unimportant subaect°
Environmental currlculum have been produced at a geometric
rate not unlike that of human beings. Environment is

making it, educationally.
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WHAT IS _ENVIRONMENTAL EDUCATION?

A completely acceptable definition of environmental
education has not yet been found, for environmental edu-
cation is a relatively new activity still undergoing
important developments in its practical application and
. theoretical foundation. Bogan (1973) utilized two work-
ing definitions that taken together, reflect the concensus
established among many educators, ecologists, environment-
alists, and other citizens concerning the basic aspects
of environmental education. The first definition empha-
sized process and theory:

Environmental education is the process that fosters
greater understanding of society's environmental
problems and also the processes of environmental
problem-solving and decision-making. This is ac-
complished by teaching the ecological relationships
and principles that underlie these problems and
showing the nature of the possible alternative
approaches and solutions. (p. 1) '

This definition suggested that environmental education
is interdisciplinary and multidisciplinary. Environmental
education utilizes at least four broad areas: the total
environment and its problems; ecological principles, rela-
tionships, and concepts; the entire educational system; and
most of the traditional disciplines, from chemistry, physics,
and biology to sociology, economics, psychology, and the arts.
Environmental education deals with problems that man needs™

to understand but that he can not fully understand through

the approach of any single traditional discipline.
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The second definition referred to by Bogan emphasized
content and purposes:

‘The term environmental education means the edu-

cational process dealing with man's relationship
with his natural and man-made surroundings, and

includes the relation of population, pollution,

resource allocation and depletion, conservation,
transportation, technology, and urban and rural

planning to the total human environment. (from

the Environment Education Act of 1970) (p. 2)

The definition of environment is a most important con-
cept in this definition of environmental education. ZEn-
vironmental education can no longer be assumed to imply
only endangered species or walks in the wilderness; en-
vironmental education includes something far more encompass-
ing. Environmental education is the process of inquiry
into both specific and general environmental implicafions
of human activities viewed from the perspective of social

needs and values as they relate to general public policy.

| GOALS OF ENVIRONMENTAL EDUCATION

Envirpnmental education and related programs now
attract mofe attention than ever before according to Hendee -
(1972). He suggested that environmental educators should
rejoice at the new importance and recognition of their
field and atfempt to capitalize on their current popular-
ity. But at the same time, Hendee suggested that a crit-

ical eye should be directed at the traditional approaches.

The common goal of environmental education should be to
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bring about informed environmental policies throughout
soéiety. According to Hendee, three program objectives
to accomplish this were: |

1. to transmit complete and factual knowledge to
the public about the alternative environmental
consequences of existing and proposed societal
activity,

2. to encourage throughout society a perspective
and attitude of informed awareness and concern
about environmental degradation, and

3. to make informed, concerned persons aware of
how they can constructively influence sccial
environmental policy. (p. 20)

Environmental education programs, in other words,
should aim first at transmitting knowledge and facts ang,
subordinate to that, at changing attitudes, values, and
cultural perspectives toward'the enﬁironment and stimu-
ating social action. Hendee suggested that much of the
literature in environmental education abounds with use-

less digressions in defining differences between specific

programs, rather than seeking unification of their common
‘objectives., Separate identities were jealously sought and
preserved for the terms outdoor education, environmental
education,.conservation education, resource use education,
natural science education, nature education, and camping
education.

The placing of environmental facts and knowledge ahead = = i
of cultivating favorable environmental attitudes in Hendee's

program objectives has merit. Personal freedom of opinion

is of utmost importance and if environmental education
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piaced emphasis upon cultivating attitudes at the expense
of fuil information about the alternative environmental
consequences of alternate societal actions, then it

would become a repressive influence. When dealing with
population control, it is knowledge about birth control
techniques, their feasibility, the alternate consequences
to population’impacts on the environment that must be pro-
vided and not programmed conditioning to cultivate a par-
ticular attitude toward the issue,

Students are willing and eager fo attend to problems
encountered in their environment as they engage in‘the pro-
cess of identifying and understénding their relationship
to'the physical and social world. If curriculum develop-
ment projects provide viable concepfual frameworks, are
action-oriented, and focus on the development of inguiry
and decision-making skills, they will serve as excellent
catalysts for encouraging students to work toward the
environmental quality necessary for a productive and

satisfying life.
SUMMARY

In summary, education today is responsible for shaping
individﬁals to respond to the needs of society in the future.
A clean environment in which to live is one of these future
needs. Environmental education programs must be incorpor-

‘ated into our -educational system to help achieve the
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attitudés, beliefs, and values necessary to promote this

quality environment.
ATTITUDES

In order to provide answers to questions about
attitude change, it is necessary to define attitude.
This section of the literature review will clarify the
definition of the term attitude and the closely related
term value. Consideration will also be given to the

‘modification of attitudes.

DEFINING ATTITUDES

The numerous definitions of attitude in the liter-
ature suggest that attitudes have at least two factoré in
common. To begin with, attitude is an inferred entity,
something which is not measured directly but rather de-
duced from other observable data. Sécondly, attitudes

imply some sort of tendency to act toward the object

- toward which they are held. Together with external fac~
tors in the person's environment, they co-determine the
manner in which the individual perceives and reacts

toward the world.

Krech and Crutchfield (1948) viewed attitudes as:
An enduring organization of motivational, emotional,
perceptual and cognitive processes with respect to
some aspect of the individuals world., (p. 152)

Allport (1935) concluded in his review:
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An attitude is a mental and neural state of read-
iness exerting a directive influence upon the
individual's response to all subjects and situ-
ations with which it is related. (p. 810)

Attitudes connote neuropsychic states of readiness
for mental and physical activity. In other words, an atti-
tude is an acquired readiness directing responses to class-
es of objects. As such, it is inferred from certain con-
sistencies in beha#ior patterns.

For purposes of this study, attitude is defined as
irdividual mental procesSes which determine both the actual
and potential responses of each person in the social world.
Since the attitude is always directed toward an object, it
is defined as a state of mind of fhé individual toward a
value.

Values are usually social in nature, meaning that they
are objects of common regard on the part of socialized men.
Love of ﬁoney, and desire for fame are two éxamples of
typical attitudes. 1t follows that money and fame are
values., A social value is defined as any détum having an
empifical content accessible to the members of some social
group and a meaning with regap@ to which it is or may be
an-object of activity. There are, to be sure, numerous
attitudes corresponding to every social value. There are
also numerous possible values for any single attitude.
Social attitudes were created by the attitudes which were

common to many men, but these attitudes themselves depend-

ed upon pre-existing social values. Social attitudes are
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ingividual attitudes directed toward social objects.
Coilective attitudes are individual attitudes so strongly
interconditioned by collective contact that they become
highly standardized and uniform within any group. Public
opinion is t?e highest form of collective attitudes.

The term value may refer to the things people hold to
be of worth or if may refer to the standards by which peo-
Ple judge the worth of things. According to Coombs‘(1971),
the phrase 'value judgements' was a better one to use than
the term value. Value judgements were those judgements

which rated things with respect to their worth. The follow-

~ ing statement expressed a value jﬁdgement: Ecology is a good

course. Ecology is considered as the value object. Almost
any sort of thing could be a value object. Teachers have

evaluated courses, people, events, physical objects, insti-
tutions, and actions. The word good is an e?aluative term

because it is commonly used to rate something with respect

~to its worth, Value judgements contain positive, negative,

or neutral evaluations. Evaluation terms vary with respect
to how much they tell us about the value object. Terms
such as good or bad tell us nothing definite about the
characteristics of the value object. Value objects have
been assessed from different points of view, some of the
most important being aesthetic, moral, or economic,

The following statement would represent a statement of

attitude: I approve of the ecology course. To determine
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acceptability of the value judgement, it would be neces-
sarj to gather information about the ecology course and

its implications., Acceptance of the attitude statement

is not decided in the same way. Rather, it would be neces-
sary to assure ourse}ves that the speaker has not deceived
us about his attitude or feeling toward the-ecology course,
Individuals have given reasons to justify attitudes. To
Justify approvallof the ecology course, an individual gave
as a reason the fact that it increased understanding of the
‘interrelationships betWeen man and nature. This reason was
not meant merely to explain why he had the attitude, but to
show that the attitude was acceptable. A clear distinction
must be made between relevant justifying reasons and ille-
gitimate attempts to persuade.

Value judgemehté are meant to express Jjustifiable
attitudes and they are meant to have legitimate authority
over the conduct and attitude of others. When an individual
states that ecology is a good course, it not only implies
that he appro#es of the ecology course and that he wants
others to approve of it, it also implies that there are
compelling reasané for anyone adopting a positive attitude‘
toward the ecology course,

A difficult‘and much debated question has dealt with
aspects of the relationship between intergroup attitudes
and actual intergroup behavior. .Simply stated, the questibn

aéked to what extent behavior is determined by variables
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within a person,‘of which attitudes were one example, and

to‘whét extent behavior was determined by the external
factors in the individual's social and physical environ-
ments. Both factors were important. Lewin's (1935)
classical formula: B = f(P,E), suggested that Behavior was
a function of the Person and the Environment, long since a
truism in the behavioral sciences. It was merely a matter
of the relative emphésis placed on the two factors.
ttitudes have served both personal and social func-
tions. They have provided ready-made bases for evaluating
and responding to environmental events. They have served
a protective function. Socially, they insured a sufficient
uniformity of group response necessary to a stable social
order. Each group, each society, has set standards for its
fellow members to follow. Each has taught what to value,
whom to admire and emulate, and whom to dislike and avoid.
These established prejudgements served as a basis for

collective response.
SUMMARY

In attembting to define the word attitude, it méy be
assumed that there is a kind of feeling for the word while
noting that its full meaning is not revealed until it is
attached to the entity towards which the attitude is.di—
rected. Attitude toward the job, toward an ethnic group,

or toward some movie star, all have fairly well understood
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meanings even though one may have struggied to define the
word attitude by itself. Attitudes are variables, that is,
sdmething on which people differ from one another, angd

therefore amenable to measurement.

MODIFICATION OF ATTITUDES

Once attitudes are acquired, the question arises as to
the conditions which cause them to change. The attitude
change process is a very important part of every human
being's life. Every one of us, in some way, has attempted
to influence someone's attitude or have been influenced by
someoﬁe who was attempting to chahge our attitudes., In
general, the influences operating are the social, group,
and personality factors. |

An attitude characteristically provokes behavior that
is favorable or unfavorable toward an object or class of
objects with which it is related. This double polariﬁy in
the direction of attitudes has often been regarded as their
mosf distinctive feature. Thurstone (1932) defined attitude
as being the effect for or against a psychological object.
It had a central place in a definition by Bogardus (1931):

An attitude is a tendency to act toward or against
some environmental factor which becomes thereby a
positive or negative value. (p. 444)

Sarnoff and Katz (1954) pointed out that any attitude

may be regarded as serving one or more of three major md—

tivational determinants: reality testing, reward and
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punishment, and ego defense. In considering the probable
effectiveness of any technique of attitude change, it was
necessary to know what particular motivational source was
supporting the attitudes under investigation. It was appar-
ent that attitudes serving the function of reality testing
are most likely to be affected by informational approaches
directed at cognitive reorganization, whereas those assoc-
iated with motivations of reward and punishment were most
likely to respond to social sanctions. On the other hand,
in seeking to change attitudes which had an ego defensive
function, emotional resistance was likely to be encounter-
ed, and the personality dynamics involved had to be taken
into consideration.
Katz and Stotland (1959) summarized the significance
of research for any program of attitude change as follows:
Our major thesis has been that since attitudes
serve different needs and functions, they can be
changed only through relating the change procedure
to the appropriate motive pattern. This calls for
separating subjects on the basis of their needs and
values to begin with and making differential pre-
dictions for various change methods. Thus far the
greater bulk of the research on attitude change
has started with the attitude itself and has assumed
a common motive pattern for all people. (p. 275)
Janis and Hovland (1959) suggested there were indi-
vidual differences in susceptibility to attitude change.
They suggested that there existed a factor of 'general
pPersuasibility' described as a predispositional factor

reflecting an individual's susceptibility to influence

from the many different sources, on a wide variety of
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topibs, and irrespective of the media employed. Such a
factbr as general persuasibility probably exists, although
thére are certain limitations to its generality imposed by
the experimental procedures employed. Persuasibility exists
as a content free factor, that is, it exists independently
of the subject matter or appeals presented in any particular
communication.

Newcomb (1962) suggested that peer group effects were
very important and had to be considered in studying attitude
‘and value changes. Studies of the influence of social pres-
sure on attitude change had also shown evidence for the
importance of individual differences. Asch (1956) had shown
in his studies on independence and conformity that individ-
ual differences played an important role.

According to Knowlton (1963), if a person was strongly
in favor of something, it was likely, though far from in-
evitable, that that person possessed a good bit of know-
ledge about that something. If, on the other hand, he was
stréngly unfavorable, the prediction concerning the degree
‘of knowledge was more doubtful. This was because there .
are at least two prominent opposed causes for negative
attitudes, either of which méy have caused the negatiVe
attitude. The recipient may have possessed a great deal of
knowledgé and in the light of this knowledge, judged the
object of the attitude to have harmful consequences of

some sort. This same attitude may also have been caused

\
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by the léck of knowledge. This may have been due to fear
of the unknown, or its reciprocal, the need for meaning.

For the respondent whose attitude is measured as
being in the center of an attitudinal continuum (the neu-
tral position), the first presumption is that he has no
attitude toward the object under consideration. His view,
being neither negative nor positive, would be regarded as
a belief, but not an attitude. If it is known that such
a neutral respondent had considerable knowledge of the
attitude object, it would be séfe to assume that he deemed
the object to be of little personal consequence. If this
respondent lacks knowledge of the object, this object,
while of little importance at the time, is of potential
importance, and increased knowledge may actualize this
potential.

In general, as one's knowledge of an object increases,
attitudes toward that object should become more positive if
the object is perceived as having a reward associated with
it, and more negative if the object is percei#ed as having
a punishment associated with it. Attitude should remain
unchanged if the object is perceived as irrelevant to the
person's needs, or if it is‘pérceived to have both positive
and negative consequences.

Although factors on individual differences and person-
ality traits are extremely important, educators must cbn-

sider the influence of the group upon attitude change.
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The;ihdividual cannot be considered in a vacuum, apart from
the social influences of his environment. Classical studies
on the inflpence of the group situation upon the formation
and change of attitudes and norms were carrieg out by
Sherif (1937). Under the individual experimental conditions,
the subject tended to establish a standard or norm which was
beculiar to the individual., Under the group situation,
whereby the individual heard the orally given judgements

;of fhe other members of the group, a group norm tended to
become established within a short pericd of time, to which
the individual members of the group conformed in their
Judgements,

The work of Asch (1951), (1952), provided compelling
evidence for the influence of the group upon the individ-
uals attitude. Experimental results suggested that a large
Percentage of individﬁals yielded to the pressure of the
unanimous majority even though this majority was very
clearly in error. In other words, the pressure of majority
opinion was so great that the individual responded with
Judgements contrary to that which he felt to be correct.

If the effect of such exberimentally created groups,
i.e. persons who were unknown to the subject previously and
Who were.of no particular significance to him, upon the
norms and attitude of the individual was so compelling,
how much more compelling must the effect on the individual

be of groups who have very definite emotional and practical




29

significahce for him? Logically, it might be expected
that the effect of such reference groups upon the in-
dividual will be even greater.

Parents, older siblings, and friends not only pro-

vide models, but possess the added power of authority.
Behavior in early childhood and the acquisition of atti-
tudes is dominated by paréntal action. In a survey of
3000 children in New York, Martin (1952) found that favor-

'able.attitudes in children were associated with parents

who accepted:children, helped them, participatgd with them
in some activities, and exhibited cooperative attitudes
~with eéch other. Rejection, deprivation, overprotection,
~and exploitation contributed to negative attitudes.

In the American culture, the impact of the nuclear
family on developing attitudes is heightened by the in-
tensity of the emotional relationships existing within the
small family group. Groups play a key role in mediating
the reciprocal needs of society and individuals. The more

ambiguous the situation, the younger the subject, the less

crucial the issue, and the greater the concensus of opinion,
the greater the willingness of individuals to ignore their'

own perceptions and conform to the group judgement, The

closer the issue to deep seated beliefs or the presence of
some support, the more individuals stand by their judgement.
The most widely used methods for the modification of

attitudes have been films, group discussions, visitations,
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lectures, reading materials, or any combination of these.

Thezeffectivéness of instruction in modifying attitudes is a

function of the effort put forth by the instructor to modify
attitudes in a given direction. ILongstreet (1935) conducted
experiments where a special effort was made by teachers +to
modify attitudes and significant changes were obtained.

The teaching of attitudes necessitates a concern for
the affective correlates of learning. Identification with
fhe;teacher or other persons as a favored model has facil-
"itated the acquisition of attitudes held by that person and
conversely, a rejection of a person has been accompanied by
a rejection of his attitudes according to Rosekrans (1967).

| Nunnally (1968) suggested that pleasant consequences in
the form of rewards has lead to favorable attitudes whereas
unpleasant consequences, in the form of annoyances or pun-
ishments, has lead to unfavorable attitudes.

According to Bossart and Di Vesta (1966), perhaps the
most potent 6f techniques for influencing attitudes has been
that of verbal communication. The use of one adjective
ovér another to describe an attitude object (person or
group), has made the difference between the pupil's liking
or disliking that object. ‘

Garry and Kingsley (1970) suggested that teacher
influence was greater with younger children, but with ado-

lescents, the influence of adults, including that of

teachers, waned relative to the power of the peer group

in shaping values.
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In addition to fhe social influences in the formation

of attitudes, a variety of kinds of individual experience
and personal events have served as predisposing or forma-.
tive conditions in the development of or changing of at-
titudes. Individuals engage in a continuous stream of -
experiences, some of which have had the potential for
initiating or changing attitudes.
The sex of an individual, his ordinal position in the
family, and personality characteristics have related to fﬁ;
‘certain attitudes. Scheidel (196%) and Arrowood and
Amoroso (1965) pointed out that both first born children
and women tend to conform to group opinion or be more per-
suasible than their opposites. In a small sample of col-
lege students, Stock (1949) found those holding negative
feelings toward themselves inclined to hold negative
feelings toward others, and the feelings towards others

grew positive as the student's self-concept improved.

Thus, attitude formation was not entirely the absorption

of social prescription, but the interaction of personality
with environmental events. Attitudes were often traceable
to some strong emotional experience or to incidents or

associations of a definitely pleasant or unpleasant nature.

There is difficulty in applying standards when eval- .
uating in the affective domain. While there may be only
one right type of answer or achievement in the cognitive

domain, there may be many behaviors equally correct in
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achieving an objective in the affective domain. Stanley
end Hopkins (1972) concluded:
The correct answer to an affective quesfion depends
on the person queried; the correct answer to a
cognitive question is the same for all respondents,
(p. 284)

With some affective objectives, the right answer'can
be judged only in terms of the criteria which thé student
sets for himself,.

A problem that is general to most affective measures
is that one can usually fake in either direction. If the
assessment is to be valid, it must be obtained in such a
way that there was no incentive to be untruthful. Anonym-
ity is the key to valid attitude assessment of feeling in
any situatioﬁ in which the subject was to be rewarded or
punished for his responses. When the identity of the sub~
Ject was necessary, an honest sharing of one's values, at-
titudes and feelings can be expected only when a deep
level of rapport and trﬁst has been established between
the individual and the examiner. This was graphically
illustrated in a study by Cronbach (1970).

The giving of socially desirable responses on a self-
report inventory does not necessarily indicate deliberate
deception by the respondent, but may be an unconscious
tendency to put up a good front. A common adjustment
phenomenon in human behavior is the tendency to want to

like what we see when we look at ourselves. Human defense

mechanisms have cushioned failures, minimized faults, and
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maximized virtues so-the individual can maintain a sense
of personal worth. When asked questions about oneself,
the validity of the responses are vulnerable to the dis-
tortion of self-deception.

Where direct observation of behavior was possible,
educators have preferred that method of study. Because of
the almost impossible task of observing numerous classes of
students on their environmental behavior, educators have
turnegd td other measurements as indicators of their atti-

~tude. La Piere (1934) demonstrated empiricaliy that atti-
tudes and behavior need not be in accordance with one an-
other, indeed, that they may even be widely disparate.

Even though a student possessed the ability within
the cognitive and psychomotor domains to do some task, his
willingness to do a given task comes from the affective
domain. Ramséy and Howe (1969) summarized current re-
search in instructional procedures in secondary science
as follows: |

A student's attitude toward science may well be more
important than his understandings of science since
his attitudes determine how he will use his know-
ledge. For this reason, the development of attitudes
as a part of science instruction is an ares requiring
increasing research. (p. 62)

Mager (1968) indicated that a major objective in any
educational situation was that of having the student leave

a teacher's influence with as favorable an attitude'toward

the subject as possible., Mager suggested that a favorable
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attifﬁde helped maximize the possibility that the student
willingly learnt more about what he had been taught.

SUMMARY

Because attitudes influence the future behavior of
the pupil, society has been particuliarly concerned with
certain of them in the acculturation process. Of particular
importance were the attitudes and values related to the
maintenance of health, interpersonal relationships, demo-
“cratic institutiqns, spare time interests, and attitudes
toward self., Many different, even contradictory attitudes,
have existed side by side. This present study is partic-
ularly interested in examining student attitudes toward the
environment and problems relating to the environment.

Humans have adopted only those attitudes and values
which help achieve desired ends and which have been normally
sanctioned by~the community. In addition, the degree and
extent tkohich attitudes and values were modifiable depend-
ed upon the nature of the experience, the type of contact,
the personality makeup of the individual, the group's
approval of new attitudes, and the subject's perception
of the outcome. The many experimental findings which related
to the theory of attitude change cannot be discussed under
any one of the above topics, since they deal primarily
with the manner in which these various factors are inter-

related.




35

ENVIRONMENTAL EDUCATION

AND RELATED ATTITUDINAIL MEASUREMENT

Thus far, this review of the literature has considered
environmental education and some of the pertinent happen-
ings dﬁring the past few years. Consideration has also
been given to attitudeé, what they are, and how they may be
modified. It is fitting that this review of the literature
be completed with a look at specific attempts by educators
to evaluate attitude change after having completed some form

of environmentsl education.

INTRODUCTION

Unless the schools shape favorable attitudes, especial-
ly in young people, it may be that.the current talk about
the environment and educators efforts toward new curriculum
in environmental education will all be meaningless. The
shaping of favorable attitudes into an environmental ethic
might well be the greatest value of the new environmenfal
education. Unless people have the proper understanding and
appreciation for the environment, the will to protect and
use wisely cannot be created and those concerned stand to
lose the very things they hope to maintain.

After an exhaustive review of the pertinent literature,
Gillenwater (1969) concluded that almost no meaningful re-

search existed in the area of education and the environment.




36

According to Abram and Rosinger (1972), little has been
donevto assess the impact of the deteriorating quality of
the physical environment on human attitudes and behaviors.
Since that time however, numerous articles have appeared
on a wide variety of educational environmental interests,
including outcomes of camping experiences, outcomes of
numerous environmental courses of study, water and air
pollution opinion polls, and some on wildlife conservation,
James and others (1967) on conservation concepts, Stronck
~(1971) on population problems, and Swan (1971) on atti-
tudes, knowledge and life style, represented some of the
early studies relating to affective objectives. These
studies, like many other more recent ones, were restricted
to the study of spécific types of environmental concerns.
None of these studies obtained responsés over a broad
range of environmental concerns, nor was there a concerted
effort to describe specifically the kind of response.
Numerous incentive programs have been employed to
motivate ecological activity and this activity was quite
popular and fashionable. Citizen groups, Boy Scouts, and
classes of school children around the country took up the
battle against environmental'pollution. All this activity
was of value and it indicated the acceptance of what know-
ledgeable environmentalists have told us over the years,
Ecological activity helped soothe the guilty conscience

and promised ecological salvation.
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Herrscher (1973) seemed concerned that this activity
was superficial. Changes in daily habits were beneficial
fdr the present, but in the long run, mankind needed a
basic change of attitude in his relationship to the en-
vironment. To most of mankind, these new attitudes were
quite contrary to the ingrained way of viewing himself and
the world he lived in, and these attitudes, therefore,
seemed unacceptable, if not preposterous.

~ Shaver (1972) suggested that in a free society, a

basic premise was that ideas and interests muSt be allowed
to compete. To be consistent, schooling for such a society
must involve the opportunity to confront alterhatives, to
weigh them rationally, and to carry out decisions. The
task of the teacher concerned with environmental education
in a citizenship educétion context was to proﬁide the in-
tellectual orientations and skills and the open atmosphere
which allowed for intelligent, as well as heated and loud,
confrontation, In this way, the experiences of schooling
merged into the realities of political decision making,

rather than standing delineated as a fragment of life which

called for the patient marking of time until one became an

adult, a person deserving of commitment and action.
Tichenor and others (1971) expressed the apprehension

that if environmental concerns follow the pattern of other

public issues, then it might well be possible that the

current, and apparent, consensus about the importance of
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the issue may give way to some social conflicts of a type
which have not been widely experienced in the prast.. Amer-
ican public opinion has rarely been characterized by wide-

Spread acceptance of any particular ideology.

EVALUATION OF ENVIRONMEKTAL ATTITUDES

This section examines numerous surveys, questionnaires,
and environmental education course evaluations that have been
completed.

- The results of a survey carried out by Simon (1971)

to determine how interested, knowledgeable, and concerned
the American public was concerning pollution and population
problems, suggested an interesting concept. People thought
air and water problems existed, but that these problens
were not related to the increasing population nor did they
believe that 'people' were the prime source of pollution.

Another survey conducted by Murch (1971) was designed
to discover how aware people were about environmental pro-
blems, who or what they felt was responsible for them, and
how they might be solved. The sample surveyed felt that
‘environmental problems existed, but thought that the prob-
1eme‘were more severe the further they were from the in-
dividual's neighbourhood. Most respondents believed that
solutions could be found to the existing environmental

problems but were undecided or vague as to what specific-

ally the solution would be.
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Conclusions from both of the above studies poihted to .
a need for proposals that properly informed the citigzen
and showed him Just how he could become engaged in the
solution of environmental problems in the community.

A task that faced educators in the area of producing
attitude change was the determination of the relationships
among positive ecological attitudes. Is the attitude of
favoring large water pollution penalties a prerequisite
for, a sufficient condition for, or independent of the at-
titude of prohibiting garbage burning? If this question
could be answered, it would help educators decide upon
which attitudes should be produced first, which attitudes
second, and so on., Effective plannihg would then preceed
any program of attitude modification designed for the
student.

A study by Bart (1972) revealed the hierarchial order
among a set of environmentally related attitudes regarding
animals. Bart (1972) in a later study, demonstrated a
hierarchy among attitudes toward the environment. Bart's
results indicated that sequencing aids cognitive learning
and attitude development.

In an attempt to remedy a deficiency of early atti-
tudinal surveys, that being a restriction to one envirdn-
mental concern, Doran, Guerin and Sarnowski (1974) chose
as a frame of reference for their study, the following:

air, water, noise, and land pollution, and a miscellaneous
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céﬁegory (such tﬁﬁngs as over-population). Rather than
deécribing environmental problems via verbal statements,
their study presented twenty scenes via 35 mm slides from
the local environment. The junior high school age was
chosen for this study. Results indicated that some
difficulty on the part of the students in understanding
the significance of the scenes used was encountered. The
authors concluded that selection of scenes that more ex-
piicitely portray the intended environmental situation be
used. They also suggested that slides have more relevance
when they are from the student's community. Subjective
comments from the students suggested that as individuals,
they could not do much. They were too young.

These student responses were quite in order. The high
school age appears to be a much better age to come to grips
with problems relating to environmental matters where the
student is that much closer to being able to do something .
individually as well as realizing that he is not too young
to start being heard, and thus influence other people.
| Two aspects of environmental education were evaluated
in a study completed by Hounshell and Liggett (1973).
These were knowledge about the environment and man's re-
lationships to it, and attitude toward the environment.
Sixth grade students were utilized as the sample. Sixty-
five items .comprised the instrument of evaluation with
thirty five measuring knowledge and thirty items measuring

attitudes. On the attitude scale, the higher the score, the
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more positive or constructive the student's attitudes were

judgea to be toward the environment. Results revealed that
thé girls scored significantly higher than the boys (at the
.001 level) on the attitude subtest whereas there was no
significant differences between the sexes on the knowledge
subtest. No explanations were offered for this difference
in attitudes, although it was implied that more work was
needed to motivate the males to become environmentally in-
volved. The study also concluded that the correlation
between the individual's knowledge and his positive atti-
tude was extremely high. Hounshell and Liggett also found
ho significant difference in the attitude toward the en-
vironment between urban and rural Students, but a signif-
icant difference did appear on the knowledge subtest with
urban studenfs being more knowledgeable.

Cohen and Hollingsworth (1973) in a study that dealt
with environmental beliefs and educational ability, group-
ed individual high school students according to how well
they did on an environmental knowledge test, This served
as the basis for what they termed high environmental con-
tent and low environmental content groups. The attitudes
of these two groups were then compared. Of interest at this
point was the fact that in their high environmental content
group, there was significantly more males (50 out of 84)
and in the low environmental content group, there was a

significantly larger number of females (69 out of 116).
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Data from this study indicated a relationship between en-

virSnméntal information and environmental attitude.

The two studies mentioned above suggest that there
was a difference between male and female when it came to
attitude change. As part of this present study, this
difference will be examined.

A study comparing the effect of an outdoor environ-
mental education program to one that was conducted com-
pletely indoors was carried out by Howie (1974). Pretests
were administered in the fall of 1971 to a sample of fifth
-8rade students. Post test was an-instfument developed
specifically for the study since there were not any pre-
#iously developed instruments available. It was adminis-
"tered in the spring of 1972, and was entitled 'The En-
vironmental Resource Concepts and Applications Survey!',

Results of this survey indicated that in every case,
the students who received one of the environmental edu-
cation treatment activities scored significantly higher
than the control group that received no environmental
education treafment. The fact that a significant differ-
ence did occur between treatmént and control groups ih—
dicated that environmental education did lend itself to
reédy application., According to Howie, one only needed to
plant the seed of opportunity and the students appeared to
sprout into involved learners.

A project was designed by Howell and Warmbrod (1974)
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to evaluate the student manual 'Introduction to Environ-

mental Protection' by Howell and Farrington (1972) in terms
of its effectiveness in developing students' attitudes

toward the protection of the environment. The student

- manual was developed as a part of the instructional ma-

terials to be used in training eleventh and twelfth grade

high school students for employment in the areas of water

- treatment, wastewater treatment, and air pollution control.

The manual was designed to provide students with knowledge
of somé of the existing envifonmental problems and their
possible solutions as well as the impact that an individ-
ual could have on the environment. - The manual could be
used separately in other high school courses., it includ-
ed the following topics: Our Complicated Environment, Our
Lakes'and Rivers, Our Réfuse Problem, Population, Chem-
icals in Our Environment, Air and Water Pollution, Van-
ishing Wildlife, and Minerals -How Limited Are They?.

The experimental group}consisted of classes using the
student manual while:the control group Were classes ngt
using the student manual for a unit.in envifoﬁmental pro-
tecfion; A six week time period was utilized in teaching
the unit. An attitude inventory developed by Howell (1972)
was used to measure the~attitudes of students toward pro-
tection of the environment,

| The results of Howell's ahd Warmbrod's study showed

that the use of the student manual did not result in




44

significant differences in student attitudes when students

using the manual were compared with students taught environ-
mental protection without the use of the manual. Students

in science classes using the student manual achieved high-

er attitude scores than students in vocational agriculture
classes using the student manual.
Howell and Warmbrod investigated relationships between

selected assigned independent variables and the post test

attitude inventory scores. They found a positive relation-

éhip between the number of professional environmental edu-

cation courses completed by the instructor and the students

post test scores on the attitude inventory. There was no

- relationship between the other aspects they considered.
~In an»attempt to explain why students in science

classes achieved higher attitude scores than did students

in vocational agriculture classes when both groups used

the studgnt manual, Howell and Warmbrod suggested that the

studént manual was not used as it was designed to be uséd

with the vocational agriculture classes. ‘Somehow, the

background of the science teachers or their interest in
environmental protection allowed them to make fuller use

of the student manual.

In another research project, an instrument to measure
attitude change was‘developed by Hamilton and Asche (1974).
The test instrument referred to as 'A Scale for Measuring

AAttitudes Toward Environmental Education', was designed to
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digcover whether a significant change in high school stu-
dents?attitudes, following an intensive environmental edu-~
cation unit, diaga actuélly occur. The environmental unit
was taught for seven days. Teachers cooperating in the
study were given an in-service workshop prior to the ex-
perimentai study. |

Experimental classes received the environmental unit
while control classes did not study the unit. Hamilton
and Asche found no significant relationships between any
of their control or experimental classes. They found,
however, that when comparing the experimental group with
the control group, there was an effect in the positive
direction for the experimental group.

One main recommendation from this experiment was that
the positive effect found indicated the need for a longer
experimental trial. After a period of seven days, any
introductory unit in environmental education has barely
begun consideration of value-laden issues. There was
simply insufficient time for the student fo examine his
own attitudes,-think about them, and change in any
desired direction. |

- Two reports, one by Cohen (1973%) and one by Cohen and
Hollingsworth (1973), discussed a study that compared the
environmental attitudes of two groups of high school stu-
dents who had different amounts of environmental infor-

mation. One difference between the high and low environment
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content'groups in their attitudinal responses was the type

of response chosen. The high group selected 'strongly
agree or strongly disagree' or 'agree or disagree' more
often than the low group. The low group frequently
selected 'no comment'.

Interpretation of the data provided interesting ideas
with respect to the question of whether the choice a person
made was a value which served as a guiding force that
affgcted the choices he made in everyday life or simply
“an attitude, feeling, or belief which was no more than his
favorable or unfavorable expression toward a class of
objects or events, The group with more ihformation was
more willing to express their attitude. It is possible
that the willingness to express an attitude was the more
important differenée between the two groups. 1t may be
related to their attitude formation. Future studies need
to approach some attitudes to examine the reason for’their
formation. Future studies must be designed to consider the
processihg ability of students. Only in this manner can
environmental education courses be designed which can help
students understand the information abouf, and comprehend
the range and complexity of our environment. .

In response to the expressed need for assessment tech-
niques, Bowman (1974) undertook the task of developing an
instrument that reliably assessed attitudes toward environ-

mental decision making; more specifiéally, an instrument
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which assessed attitudes of college studenté as to whether
the individual or society should be responsible for en-
vifonmental decision making. An instrument was developed
and was used in a pilot study with college stuaents during
the spring of 1972, An item analysis yielded statistics
which indicated that the instrument was measuring on the
proposed dimensions.

Bowman then utilized a pretest-post test control group
design to conducf the experiment. The control group con-
sisted of two sections of an educational methods course
and the experimental group consisted of nine sections of
an. introductory environmental management course. The pre-
test was given the day classes began and the post test was
part of their final examination at the end of their ten
week quarter.

The results indicated that attitudes of students to-
ward detgrminants of environmental.issues, as measuredlby
the instrument developed for the study, d4id change signifi-
cantly as a result of an introductory environméntal
management course. No significant difference existed on
the mean scores of the pretest among ahy of the sections
included in either the experimental group or the control
group. A significant difference existed on post test mean
vscores between the experimental and the control group.
Further analysis ofvthe data indicated that the attitudes

toward determinants of environmental issues held by the
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students in the experimental group moved toward favoring

society as the determinant of environmental issues.

One implication set forth from Bowman's study was the
possibility that the nature of environmental education
placed certain restrictions on the number of attitudes

feasibly assessed on any one instrument. This suggestion

- of restriction implied that experimentation in the environ-

mental attitudinal realm needed to be extended beyond a
single study.

To demonstrate that an environmental education program
résults in positive changes in what students do, not only
in what they wrote on tests, was the aim of a study carried
out by Asch and Shore (1975). Elementary students who had
experienced an educational program in environmental con-
servation could demonstrate actual behavior in the field
which was helpful to the environment and which was absent
in students who were not exposed to the program in environ-
mental cénservation. Acts that showed that care was being
practicea, not harming healthy and valugble trees, indi-
cated that the individual was practicing conservation.

The purpose of the study was to offer environmental edu-
cators an evaluation procedure which did not rely on meas-
ures of attitude and abstract knowledge. A criticism
raised by Asch and Shore, which related to the numerous
articles on environmental and outdoor education, partic-

ularly ones that concerned the measufing of attitudes,
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was that they depended on paper and pencil criterion tests.

A key;point in this study was that the subjects were actu-~
ally placed in a natural setting and their behavior ob-
served and recorded.

Asch and Shore concluded that children exposed to a
formal program of environmental education demonstraied, in
a natural setting, mofe conservation behavior than a control
group, and less destructive behavior as well. Methodology
in this study demonstrated that it was not necéssary to
rely only on attitude Questionnaires to demonstrate the
contribution that was made by an environmental education
program. Measuring of actual behavior that environmental
education programs were intended to'influence was one |

important contribution of this particular study.
SUMMARY

Numerous attempts have been made to measure in the
affective domain after some type of environmental studies
or conservation education program, and these attempts have
been made at all levels in the educational system. Most |
attitude scales were designed by the authors to fit a.

specific program or unit of experimental study.
SUMMARY

This chapter has dealt with environmental studies

curriculum, attitudes, and the efforts of many individuals

Y.
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tolrelate the aspects of attitudinal change after having
coﬁpléted_environmentally oriented curriculum.

Attitudes were defined as the organization of several
beliefs focused on a specific object or situation, pre-
disjosing one to respond in some preferential manner.
Values had to do with specific modes of conduct that were
versonally and socially preferable to alternative modes
of conduct. A value was a standard or criterion for
guiding action, for developing and maintaining attitudes
toward relevant ijects and situations, for justifying
one's own and other actions and attitudes, for morally
Judging self and qthers, and for comparing self with
others.

Numerous environmental studies programs have appeared
in the schools and colleges and with these programs many
attempts to evaluate changes in attitude resulting from
particular programs. The majority of these programs
have dealt with a limited aspect of environmental studies
and in moét cases, the time allotment has been questioned
as far as being sufficient time for change in attitude to
actually occur. The majority of attitudinal scales,that
have been designed and tested are useful only for specific
units of study and lack universal applicability to

environmental studies courses.




CHAPTER III

THE STUDY

The purpose of this chapter is to outline the design

and methods employed in this experimental study, Included
will be definitions of terms used in the study, an outline
of the Environmental Studies course, discussion of the

Environmental Attitudinal Questionnaire used in the study,

the experimental design employed in the study, the null
hypotheses, and the statistical analysis applied to the
scores obtained on the Environmental Attitudinal Question-

naire.

DEFINITIONS

Several term§ require clarification in meaning as they
apply to this study. |

Environmental Studies course: a course designed under
the aegis of Project Canada West, by the Canadian Environ;

mentai Concerns team of which the author was a2 member.

Further descriptibn of this course appears later in this
chapter.

Environmental Attitudinal Questionnaire: a Likert

type attitude measuring scale consisting of twenty gques-
tions related to environmental matters, designed by the
author and members of the curriculum development team.

This questionnaire has undergone some revision which will
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be described later in this chapter. A facsimile is in
Appehdix B.

Treatment Group: intact classes of grade XII biology
students who participated in the pilot classes for the
Environmental Studies course. Classes were selected from
six schools in Manitoba,

Control Group: intact classes of grade XII physics
students who were not involved in the Environmental Studies
course but were from the same six schools as the treatment
.groﬁp. Grade XI biology classes were chosen as a control
group at one school used in this study. |

Attitude: a mental readiness or implicitlﬁredisposi—
tion which exerts some general and consistent influenée on

a fairly 1afge class of evaluative responses.

LIMITATIONS

Limitations of this study were the result of numerous
factors. These included the Hawthorne Effect, comparability
of intervals gn‘the Likert scale, teacher influence on
student responses, factors external to the class activities,
representativeness of the samples used, teacher values,
and possible bias in_the selection of the teachers.

The same attitudinal questionnaire was used in the

| pretest and post test, and due to a possible practice effect,

may have imposed a limitation on this study.

The Likert type response scale used by the Environmgntal
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Attitudinal Questionnaire may élso be a limitation to this

study. It was not possible to assume equal intervals
between the scale values. The difference between un-
certain and agree may be much more than the difference
between agreé and strongly agree. A Likert scale provides
information on the ordering of the students attitudes on
a continuum, but it does not indicate gquantitatively how
close dr how far apart different attitudes might be.

Certain students, being aware that the instructor was
evaluating attitudes toward the environment, and being aware
that anvattempt had been made to influence attitudes (treat-
ment group), may have reacted in different ways. Students
méy have given the instructor what they thought he wanted
to find, regardléss of their true attitude. Prior to ad-
minisfration of the pretest and post test, it was pointed
out to the students that their responses did not relate to
the grade they would obtain in that coﬁrse and that they
should answer honestly. |

On the other extreme, certain students may have re-
sisted being ‘guines pigs' for some trial pilot materials
and may have resisted any change in the desired direction.
Their responses on the questionnaire may be completely oppo-
site to their true attitudes concerning the environment.

Factors outside the school may have affected student
learning about the environment. Television, printed ma-

terials, and family and friends influence environmental
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aftitudes. However, even though forces outside the schooi

doiinfluence attitudes about the environment, public
schools can be the most important and effective instru-

ment in the shaping of desirable convictions that the stu-

dent will carry out in the world outside the school.
Subjects used in this study consisted of students in

‘grade XI and XII in the province of Manitoba. A major

limitation of this study may be the restricted use of

generalizations to larger populations based on the sample

of this study.

A further limitation may be imposed by the fact that
the comparison is made between grade XII biology students
(experimental) and grade XII physics students (control).
Some grade XI biology students were also utilized as a
control class.,

Limitations may have resulted from uncontrolled
variables related to the teachers selected for this study.
Personal philosophy of education represents primarily an

affective variable which may have tended to alter the

curriculum. Few means exist which provide reliable data
for evaluation or assessment of affective variables.
Another limitationmay have been that the teachers

selected to participate in this pilot study were from a

group of volunteers who had responded to a province wide
appeal by the author's curriculum development team to

establish pilot programs in Environmentel Studies as
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de%eloped through Project Canada.West. A bias may be
in%rbduced here in that the willingness to accept an
experimental pilot class may reflect a greater degree
of teacher imagination, initiative, dedication, and/or

flexibility.

ENVIRONMENTAL STUDIES COURSE

The Environmental Studies course, as developed by the
Project Canada West curriculum development team, has three
major sections:ﬁEcology, Environmental Problems, and En-
vironmental Management. A major objective of this course
is to develop in the student a recognition of his inter-
dependence with all of life and a recognition of his re-
sponsibility to maintain the environment in a manner fit '
for life and for living. This means an environment of
beauty and bounty in which man lives in harmony with
nature. | | '

The Ecology unit, the first part of the Environmental
Studies course, was designed to help the student understand
how man fits into the biosphere. The student would become
knowledgeable about the interrelated biophysical and socio-
cultural environments of which man is a part. An under-
standing of basic chemistry, geology, physics and biology
~of the environment is essential,

The second unit in the Environmental Studies course,

Environmental Problems, presents information in five major
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areas: Air Pollution, Water Pollution, Solid waste, Noise

Poliution, and Urban Resources. A major objective of this
unit was to develop in students an awareness and under-
standing of environmental problems and of possible solu-
tions to these problems. 1In actual fact, the students were
being prepared to make enlightened choices about activities
affecting the environment that sustained them.

The third unit in the Environmental Studies course was
Environmental Management. This unit had as a major objec-
“tive the development of students who were knowledgeable of
the various means by which they could play an effective role
in maintaining or deveioping a quality environment and in
aéhieving solutions to environmental problems. It was in
this unit that the student became aware of the interdisci-
plinary nature of the Environmental Studies course. This
unit strove for ecological, economic, soéial and political
awareness, 1t involved problem solving skills and individ-
ual responsibility to prepare the student for responsible
action and leadership in dealing with environmental pro-
blems now and in the future. This unit helped prepare fhe

student for survival - survival of the human species.

ENVIRONMENTAL ATTITUDINAL QUESTIONNAIRE

An initial survey of available questionnaires designed
to measure attitudes in the area of environmental studies

revealed no scales appropriate for the purpose of this
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study. Numerous attitudinal instruments were available to

measﬁre student and adult values in relation to a variety
of concepts, including attitudes toward wildlife,rahd at-
titudes toward the church. Some attitudinal scales were
used to determine attitudes toward specific aspects of the
envirdnment such as water pollution, so0lid waste, popﬁlation
growth, and consérvation of natural resources. The majority
of the studies carried out used scales of opinion or belief
andltheir major aims were to find out what the general
.public knew and what were its concerns regarding specific
environmental issues.

An extensive collection of attitude SCalés constructed
for a variety of purposes was assembled by Shaw and Wright
(1967). .This book provided a valuable source of items
and scales for the research worker. Scale values, scoring
procedures, reliability, and other technical information
about each scale were also included. Few scales, however,
were ready for use, especially for individﬁal assessment,
Although most of the scales were moderately réliable,
little information about their validify had been accumu-
lated. Normative data were also meager. Most attitude
scales had to be regarded as experimental instruments.

Since the objective of.this present study was to meas—.
ure attitude change due to the Environmental Studies course
designed by Project Canada West participants, and no exist-
ing instrument appeared to be appropriate, a special in-

strument was needed.
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- DESIGN OF ATTITUDINAL QUESTIONNAIRE

vAn attitudinal questionnaire, using the Likert method
of summated ratings, was designed by members of the Project
Canada West curriculum development team in March, 1973.
Iwenty eight items were initially developed and were based
on the content of the Environmental Studies course which is
located in a manual entitled 'Environmental Studies Teacher

Resource Manual' by Watson and Phillips (1975), members of

the curriculum development team. The manual outlines en-
~vironmental studies content, teaching strategies; evaluation
teghniques, and numerous related environmentsal activities

to help the teacher in a presentation of an Environmental
Studies unit to students. The manual is not prescriptive

in that the teacher must follow every activity but rather

it leaves the choice of what activities the teacher chooses

up to the individual teacher. For this reason, some class-

es may spend more time on ecological activities than pollu-~

tion problems or resource management. Other classes may

tend to spend more class time on controversial issues.
This would, in part, depend on the teachers own interests
and capabilities in the classroom.

Table I which follows sﬁggests relationships between
the original attitudinal questionnaire items and the pages
in the Environmental Studies Teacher Resource Manual where
- content related to the questions is to be found. Thg ini-
tial Environmental Attitudinal Questionnaire is presented

in Appendix A.
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TABLE I
RELATIONSHIPS OF THE ENVIRONMENTAL STUDIES

COURSE _CONTENT AND INDIVIDUAL RIGHTS TO THE

ENVIRONMENTAL ATTITUDINAL QUESTIONNAIRE ITEMS

Area of Questionnaire Page Reference Relationship

Environmental Items : in Environmental to Individual

Concern : Studies Manual Rights
(Figure 1)

Ecology 4, 10, 16, 19, 28 7 - 36 4

Air Pollution 1, 8, 12, 15 39 - 68 5

Water Pollution 11, 14 70 - 101 1

Solid Waste 21, 24, 25, 26 104 - 126 7

Population 7 104 - 105 9

Urban Resources 2%, 27 139 - 150 3

Management 2, 3, 5, 6, 9, 17, 18 153 - 157 6, 8, 10

Figure I, which follows, outlines the assumed rights
that an individual has with respect to environmental con-
cerns. These rights were discussed at different phases
of the Environmental Studies course. It was an objective
of the course to have the student realize that not only
was it their right to these features, but it was their
responsibility to ensure that society maintained these
qualities in the environment to be shared by all.

Two basic assumptions were made concerning the design

of the Environmental Attitudinal Questionnaire. It was
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assumed that subjective attitudes could be measured by a

quantitative technique, and that each student's attitude

could be represented by some numerical score.

It was also

assumed that a particular test item had the same meaning

for all students and that a given résponse scored identi-

cally for every student making it.

According to Zimbardo
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and Ebbesen (1970), these assumptions may not be justified

but as yet no measurement technique has been developed
which does not include them,

The attitude of the student was measured when he in-
dicated, on»é five point scale, the extent of his agree-
ment or disagreement with each item on the questionnaire.
The sum of the indiﬁidual ratings for all of the atti-

tudinal items on the guestionnaire was the attitude score

for that student. An example of a single statement was
as follows:

Industry alone should be responsible for the cost
of pollution cleanup.

a) strongly disagree Value: 5
(b) disagree Value: 4
(¢c) uncertain Value: 3
(a) agree Value: 2
(e) strongly agree Value: 1

A reverse rating statement would be as follows:

Non-returnable containers should be banned
from the market.

(a) strongly disagree Value: 1
(b) disagree : Value: 2
icg uncertain Value: 3
d) agree ' Value: 4
(e) strongly agree Value: 5

VALIDITY OF THE ENVIRONMENTAL ATTITUDINAL QUESTIONNAIRE

An instrument has been said to be valid to the extent

that it measured what it was supposed to measure.

In evaluating any test or instrument, validity is
the most important single attribute. Nothing‘is to be
gained by testing unless the test had some validity for
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the use to be made of it. A questionnaire which had high
validity for one purpose may have negligible or moderate
vélidity for another.

" The degree of validity that a fest possesses for a
specific purpose may be determined in a number of different
ways, but all of these ways involve the use of some ex-
ternal criterion for what it is the test is supposed to
measure. ’

A definition of what content the test was supposed to
cover is sometimes used as the external criterion. The
validity of the test, when this criterion was used, de-
pended upon the degree to which the items of the test con=
formed to this definition of the content that the test was
supposed to cover. The estimate of the validity of a test,
that used a definition such as the external criterion, was
based on careful analysis of the items of the test. If the
items did not conform to this definition, the test was said
to lack content validity. If the items did conform to this
definition, the test was gaid to possess content validity.
The Environmental Attitudinal Questionnaire possesses con-
tent validity as the items on the questionnaire conformed
to the content of the Environmental Studies course.

Although, under certain conditions, the appearance of
the items on the test may give a misleading picture of what.
it was the test was measuring, this type of validity is very

basic for certain types of tests. Achievement tests, for
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ingtance, were frequently evaluated on the basis of the
deére; tovwhich they possessed content validity. The ob-
Jectives of instruction for an area of curriculum which

a test is intended provided the definition of what the test
was supposed to measure. The content validity of the test,
then, was a function of the degree to which the test items
conformed to these objectives of instruction in the area
involved.

Content validity is impermanent., The items or tasks
in the test reflect social events, job descriptions, accept-
ed beliefs about the world, decisions about what the curric-
ulum should cover, and so on. These change with the passage
of time, so that sooner or later the test would become un-
representative. The prospective user must be satisfied that
a second team following the specified procedure today would
arrive at a test reasonably like the original.

Teachers cannot hope to perfect items to the point
where a hypqrcritical reviewer cannot quibble over conceiv-
able ambiguities or exceptions. Statements that dealt with
complex subject matter were invariably open to some mis-
interpretation. Test items were especially difficult to
-write because they had to be so brief. Technical errors and
ambiguities were not likely to impair test validity seri-
ously unless they were sufficiently numerous to make a
difference of several points i£ a person's score or unless

items were to be interpreted one at a time.
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If a test is to measure the attainment of certain
goals of instruction, it is crucial that the items on the
test require responses directly related to those goals,

Although such rational means of establishing validity are

appropriate for certain types of tests, the validity qf
many tests cannot be established in this fashion. Many
tests must be validated using, as thé external criterion,
something other than a definition of what they are to

measure. The reason for this is that the use to be made

“of the test determines the external criterion that should
be used to determine its validity.

Face validity is one method to consider test or ques-
tionnaire validity. This means that the test looks as if
it should be valid. A test has face validity when it ap-
pears to measure whatever the author has in mind, namely,
what he thinks he is measuring. Good face validity helps
to keep motivation high, for students are likely to try N
harder or answer honestly when thé teét seems reasonable,

The Likeft type scale for responding gives the most valid

response as it is likely to be the respondent's snap an-
swer, his first immediate reaction to the question, giving

~what is uppermost in his mind rather than a carefully

considered written response. The first quick response is
less subject to defensive bias and face-saving.
Rating scales for various hypothesized traits, neu-

rotic inventories, attitude scales, and even intelligence
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tests often claim little more than face validity. Judge-

ments of face validity are very useful in helping an author
decide whether the test items are relevant to some specific
situation, for example, in environmental studies. TFace
validity ié necessary too, when a decision as to what items
are suitable for children and which are acceptable to
adults has to be made. Face validity; however, should
never be more than a first step in testing an item; it
should not be the final word. |

Teachers validate, not é test, but an interpretation of
data that has arisen from a specific procedﬁre. Since each
application is based on a different interpretation, the
evidence that justifies one application may have little
relevance to the next. Because every interpretation has
its own degree of validity, the simple conclusion that a
particular test is valid can never be reached.

The casual phrase test validation seems to imply that
the score one interprets comes from a naked instrument.
The'instrument, however, is only one element in a pfocea
dure, and a validation study examines the procedure as a
whole. Every aspect of a setting in which a test is given
and every detail of the procedure may have an influence on
performance, and hence, on what is measured., Are the ex~
aminer's sex, status, and ethnic group the same as those of
the examinee? Does the examiner put the examinee at ease?j

Does he suggest that the test will affect the examinee's
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future, or did he explain that he was merely checking out
the effectiveness of the instrument or of the method of
instruction?

When observations at the end of instruction are used
to determine how successful some educational activity has
been, the interpretation embodies value judgements. If the
valueé are not acceptable, the conclusion is not accept-
able. 'The conclusion that the post test performance is
satisfactory (or unsatisfactory) is warranted only if there
is a match between the test content and educational aims.
Hence, the validity of an evaluative conclusion depends on
the value question: Did the gquestionnaire appraise the qual-
ities I considered most important‘to teach? This question
may elicit a positive answer from one educator and a nega-
tive one from another looking at the same tests.

The chief difficulty in assessing the validity of an
attitudinal questionnaire is the lack of criteria. What is
needed are groups of people with known attitude characfer—
istics (criterion groups) so that educators can determine
whether or not the questidns discriminate between them,
Occasionally such groups mayvbegfound, but unfortunately,
‘péople Join the groups for many different motives, and |
there is no reason to suppose that group membership as a
ref}ection of an inner attitude is any more valid than a set
of attitude questions. At best, there will be a rough cor-

respondence between the two indicatbrs. Educators cannot
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necessarily predict behavior from attitudes; nor are atti-

tudes readily inferred from behavior with any validity,
nor is behavior necessarily a more valid expression of an
attifude than a verbal statement.

The validation of attitude scales is very difficult
because of their abstract and indirect nature and because
of the absence of suitable criteria.v The literature con-
tains but a small number of attempts at direct validation
against a criterion,_and whether the measures employed as
~criferia were themselves valid must be quéstioned. Such
attempts included the use of essay type questions, experts
Judgements, membership in groups with knoWn policies or
interests, pictorial material, interviews and case studies,
Judgements by friends and co-workers, self raﬁings, politi-
cal votes, and such overt behavior as churchvattendance.
New scales are often correlated with older, well known
. Sscales which, however, may themselves be of questionable
validity.

The'Environmenta1‘Attitudinal Questionnaire utilizes
a Likert type response. According to Anastasi (1968), the
Likerf procedure does not require the classification of
“items by a group of_judges. -According to Oppenheim (1966),
Likert wanted to eliminate the need for judgés by getting
subjects in a trial sample to place themselves on an atti-
tude continuum for each statement. Items are selected

solely on the basis of the response of subjects to whom

4
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they are administered in the course of developing the test.
Internal consistency is often the only criterion for item
selection, although external criterion may be employed
when available.
With respect to Likert scale instruments for evaluat—

ing affective achievement, Mouly (1970) stated that:

Since validity is specific to a given situation,

the legitimacy of the use that is made of a test

cannot be considered apart from the purpose for

which it is being used. (p. 117)

- According to Oppenheim (1966):

/

At present, there is no way of making sure that
an attitude scale is valid. (p. 133

Validity, then, is not an either or proposition but
rather a matter of amount or degree. The statement that
'Test A is a valid test' has little meaning. It has little
meaning because no mention is made of the degree.or amount
of validity Test A has. 1In addition, no mention is made
of the purpose for which the test is valid. A test, then,
is not either valid or invalid, it is valid to some degree
for some-purpose. |

Educational surveys are particularly versatile and
practical in that they identify presenf conditions and

~point to present needs. They do not make decisions, but
‘they provide the instructor with information on which to
base sound decisions. Surveys are of the present, and if
used simply for the purpose of seeing what has been attained

to date, are of limited value. However, by providing the
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basis for plans for improvement, they can be decidedly

forward looking and practical.

INITIAL USE OF QUESTIONNAIRE

The Environmental Attitudinai Questionnéire was first
used in April, 1973, with two high school biology classes
in Manitoba that were using the pilot Environmental Studies
course. The course was given over a period of ten weeks.
The questionnaire was administered before and after the
unit on Environmental Studies to the biology classes that
completed the course (experimental group) and also to an-
other biology class that did not participate in the En-
vironmental Studies course (control group). The hypothesis
that there would be an .improvement in attitudes toward the
environment in the experimental group was tested by deter-
mining whether any significant difference in pretest and
post testvscores had occurred. Attitude change was de-
scribed in terms of positive or negative change in overall

score on the Environmental Attitudinal Questionnaire.

TABLE II
COMPARISON OF PRETEST MEANS,

UNADJUSTED AND ADJUSTED POST TEST MEANS

Student Number Pretest Post Test Post Test t Value

Group Mean Unadjusted Ad justed
‘ - SR Mean Mean
Experimental 25  87.92 95,24 96.04  4,01%

Control 26 90.46 90. 15 89.39
P2 .01 '
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Anaiysis of covariance was carried out on the student

scores as pretest scores of the experimental énd control
groups were quite different. Pést test scores for treat-
ment students showed a major shift compared to almost no
change for the student control group. Analysis of covar-
iance yielded an F ratio significant at the .01 level of
probability. Comparison of the adjusted means of the
results of the questionnaire yielded a t test value of
4.01, significant at the .01 level of probability, which
‘permitted the inference that the experimental student group
rated higher on the Environmental Attitudinal Questionnaire
than did the student control group.

' The Environmental Attitudinal Questionnaire was also
utilized for a course given at the Faculty of Education,
University of Manitoba (81:518 Environmental Education in
the School Curriculum) in the spring of 1973. This course
was designed for teachers who would be dealing with en-
vironmeﬁtai curriculum in their classrooms. Topics relat-
ing to Eéology, Environmental Problemé, and Environmental
Management, all found in the Environmental Studies course‘
developed by Project Canada West participants, were includ-
~ed in this course. Much time was spent on controversial
issues relating to the environment. Teachers in course
81: 518 constifuted the experimental group while teachers
enrolled in 59:501 Introduction to Educational Admihistra—

tion, were selected as a control grotp. The questionnaire




71 S

was administered at the beginning and at the end of the
respective five week courses.
A Pretest scores indicated that the experimental group

of teachers were initially more knowledgeable about environ-

-mental issues, held stronger and more positive attitudes
toward environmental problems than the control group of
teachers. Post test scores showed a major shift in attitude

for the teacher experimental group compared to a SIight

change for the teacher control group. Analysis of covar-
~iance Yielded an F ratio significant at the .01 level of
probability, Comparison of the adjusted means of the re-
sults of the attitudinal questionﬁaire yielded a t test
~value of 6,71, significant at the .01 level of probability
which permitted the inference that the teacher experimental

group rated higher on the Environmental Attitudinal Ques-

tionnaire than did the teacher control group.

TABLE III
COMPARISON OF PRETEST MEANS,

/ UNADJUSTED AND ADJUSTED POST TEST MEANS

Teacher Number Pretest  Post Test Post Test t value
Group Mean Unadjusted Adjusted

. Mean Mean
Experimental 40 108.13  115.30 113,64 6.71%
Control 23 101.83 100.17 103,07

PZ .01
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RELIABILITY OF THE ENVIRONMENTAL ATTITUDINAL QUESTIONNAIRE

A measuring instrument is said to be réliable to the
extent that it gives similar readings under similar condi-
tions. A questionnaire cannot measure anything well unless
it measures something consistently. A major dimension of
reliability of a test is stability over time. By giving
the same test to the same group at two different times, and

by correlating scores made on first ang second tesfings, a

‘reliability coefficient is obtained. The numerical value
of the reliability coefficient of a test corresponds ex-
actly to the proportion of the variance in test scores that
is due to true differences within that population of in-
dividuals tested.

An examination of the pretest and post test scores of
the student control group showed a correlation coefficient
of .690 and a further comparison of the pretest and post
test scores for the teacher control group showed a cor-

reilation coefficient of .811,.

An item analysis was utilized to decide which were the
best statements for the revised questionnaire, Ideaily,
the item analysis should correlate each item with some re-

liable outside criterion of the attitude that it is supposed

to measure and only the items with the highest correlations
would be retained. Such external criteria are, however,

almost never available. The best available measure of the
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attitude concerned is the total item pool. The items would

be consistent and homogeneous in that they would all be mea-
suring the same thing. Through the calcuiation of correla-
tion coefficients for each item with the total score, only
those with the highest correlations would be retained.

An examination of the Environmental Attitudinal Ques-
tionnaire items was a requisite to instrument evaluation -
and revision. A check on the internal consistency of the
questionnaire involved an analysis of test-retest responses.
Correlation coefficients were calculated for each of the
questionnaire items completed by.the control group of
teachers. Table IV présents these correlations, Corre-
lation values that exceeded the significant level (r=.404)

- were qonSidered to be reliable questionnaire items.in the'
questionnaire and served as the questions for the revised
questionnaire used in the present study. Question 3 was
included by the curriculum development team as a suitable
question to make up the revised 20 item questionnaire as

it dealt with an important concept covered in the Environ-
mental Studies course. Areas of environmental concern

that had questions eliminated included Ecology (16, 19, 28),
~Air Pollution (15), Solid Waste (21), Management (5, 9),

and General (22).

EXPERIMENTAL DESIGN

The Nonequivalent Control Group design outlined by




CORRELATION COEFFICIENTS

TABLE IV

OF PRETEST AND POST TEST RESPONSES

- ERVIRONMENTAL ATTITUDINAL QUESTIONNAIRE

Item Correlation
Number Coefficients
1 0.5482591%
2 0.4125261%

3 0.3731378

4 0.5252128%

5 0.0240070

6 0.5780849%

7 0.4072896%

8 0.5708113*

9 ~0.0419145

10 0.5465148%
11 0.7303334%
12 0.4423595%
13 0.6231529*
14 0.7321554%

Item Correlation
Number Coefficients
15 0.3112826
16 0.1847447
17 0.7028435%
18 0.5903106%
19 0.4001417
20 0.6095784*
21 0.1344172
22 0.3209223%
23 0.4523456%
24 0.5971747
25 0.4842290%
26 0.5629226%
27 0.5015076*
28 0.2617019

*Significant level r = .404

Campbell and Stanley (1963) was utilized in this present
study.'
both being given a pretest and a post test, but the control

It involved an experimental and a control group

74

gfoup and the experimental group did not have equivalence

in pre-experimental sampling.

naturally assembled collectives, (intact classrooms of

The groups constituted
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students) as similar as availability permitted. In this

study, the experimental group consisted of fourteen grade
XII biology classes with two hundfed and ninety three

students, ZEight different teachers participatéd in the

presentation.of the Environmental Studies course. Six
different schools were involved in this study.

The control group consisted of one hundred and twénty
eight students who did not participate in the Environmental

Studies course. Of the total of seven control classes, two

were grade XI biology classes at John Taylor Collegiate
where the author taught, while the other five were grade

XII physics classes at the other five participating schools.

FIGURE I1
NONEQUIVALENT CONTROL GROUP DESIGN

Pretest _ ' Post Test
Experimental 0 = = = = = = ) G 0
Group
Control = 4 _ _ _ _ _ _ _______
Group 0 _ 0

X = treatment given (Environmental Studies course)

A revised twenty item Environmental Attitudinal

" Questionnaire was utilized for pretest and post test for

‘this present study. A facsimile of this revised question-
naire is located'in Appendix B,

Because of its failure to randomize, this design
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dops not guarantee the equivalence of the experimental and

cohtrbl groups in initial status on all factors that may
affect the dependent variable. The preformed groups
likeiy differed in intelligence, motivation, interest, and
other factors. It would be possible to adjust for certain
differences through analysis of covariance but it would
never be known what other factors were operating in the
situation which had not been included in the pretesting.

This present study began with school opening in Sep-
tember,'1973; when the biology classes commenced the En-
vironmental Studies unit. Control groujs were selected
from the same schools where the Environmental Studies unit
was conducted. The control groups were not biology classes
in five of the six schools, but the author thought it
desirable to keep experimental and control classes within
the same schools rather than to introduce six new control
classes from six different schools into the design, All
grade XII biology classes within the six schools involved
participated in the experimental group. According to
Campbell and Stanley, the more similar the experimental
and control groups were in their recruitment, and the more
this similarity was confirmed by the scores of the pretest,
the more effective the control became.

The Canadian Environmental Concerns team, in cooper-
ation With the Manitoba Teachers' Society, asked for vol-

unteers to pilot the materials that had been developed by
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the team. Several teachers replied to this request and then

attended a workshop held by Canadian Environmental Conéerns
team members. The intent of the workshop was to familiarige
the proposed pilot teachers with the content and the method-
ology that could be used by the teachers when they piloted
the materials., On completion of the pilot programs, in a
follow-up in-service with these teachers, it was confirmed
that all had attempted the areas in the resouice manual that

were suggested.,

INTERNAL VALIDITY OF EXPERIMENTAL DESIGN

Internal vaiidity is crucial in any experiment to help
clarify the question of whether the independent variable did
indeed produce the effect noted in the dependent variable.
It is necessary to eliminate‘the possibility that some un-
controlled factor, either alone or in coébination with other
~variables, did not contribute in some degree to producing
the effect in question. Relevant to internal validity,
Campbell and Stanley’outlined numerous extraneous variables
that, if not controlled in the experimental design, may pro-
duce effects confounded with the effect of the environmental
-stimulus. A nﬁmber of these variables appeared earlier in
. this chapterAunder limitations.

One variable outlined by Campbell and Stanley'was the
process of maturation between pretest and post test The

students, both experlmental and control, may have performed
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better or worse because they are older and more intellect-
ualiy mature.

Changing in the calibration of the.measuring in-
strument constituted'another variable. In this study,
the same test was utilized in the pretest and post test
and the scoring method of each item was the same for
pretest and post test analysis,

Statistical regression toward the mean is yet an-
other variable possible in experimental analysis, All
-‘students who completed a pretest and a post test were
selected for this study. Groups were not selected on the
basis of their scores on the questionnaire. Those who
sqored high and those who scored low were all included in
_the final analysis along with those who scored in the
middle range,

Initial differences in performance on pretest, be-
tween the experimental and control groups, likely con-
tinued to operate in the post test., A bias may have result-
ed from differenfial selection of students for the cgmpari?
son groups and this constitutes another wvariable. Ihitial
differences will be examined and every effort will be taken
to equalize the two groups if differences are apparent.

Differential loss of subjects from the experimental
and control groups may tend to bias the results of the ex-
periment., A numbér of students enrolling in the course

at the beginning of September dropped out or transferred
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out for a variety of reasons. They may not have been mo-

tivated to continue in the course, or even in'school, and
they may have chosen to transfer to another class or an-
bther school. In this study, any student who did not
complete a pretest and a post test was not included; as a
comparison of pretest and post test scores was necessary.
As well as students who did not complete the experimental
study, there were some who started the Environmental Studies
course late, but did compléte a prt test. These were not
included in the analysis as no pretest score was available.
The final variable outlined by Campbell-and Stanley
deals with an interaction of selection and maturation which
may have been responsible for any differences in scores
fouﬁd,in the post test. Even\if the experimental and con-
trol groups have equivalent pretest scores, of initial dif-
ferences aré taken into account, other differences in
personality or motivation may have‘predisposed onecgroup
to react better to the experimental~factor. Volunteers are
invariably suspect as experimental subjects. 1In this-study,
.gfade XII biology students acted as fhe-experimental group
and part of the intent of the experimental course on the
enviroqment was to motivate them to become aware of en-
vironméhtal problems and to begin thinking of ways to help
_sdlve these areas of concern. It would therefore be a de-
sirable occurrence if the experimental group became motivat-

ed toward environmental matters whereas the control group,
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naﬁ having been involved in the course of study; would lack
this hotivation. Personality factdrs may have been impor-
tant in selecting available courses at the high school
level, for example, physics or biology. If the initial

scores on the attitudinal questionnaire were similar, it

may be inferred that personality had little to do with test

results. Students involved in this study did not volunteer
for the study. Students in grade XII biology accepted the
Bnvironmental Studies unit as a part of their grade XII.
biology course and the physics students did not know that
they were serving as a basis for comparison, or a control
group, for the environmental experimental group. There
were no students involved in this study that were taking

grade XII biology and grade XII physics simultaneously.

EXTERNAL VALIDITY OF EXPERIMENTAL DESIGN

External validity asks the question, according to
Campbell and Stanley, of generalizability: to what popula-
tions, settings, treatment variables, and measurement #ar—
iables can this effect be generalized? External validity
considers factors which jeopardize the representativeness
or the ability to generaligze.

Specifically, what meanings do the findings in this
thesis have concerning the effects of treatment X beyond
the confines of this particular experiment? Do the results

have validity for all males and females, for all grade XII
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students, or only for biolegy students enrolled in a course
where environmental studies was taught according to a given
curriculum?

The particular characteristics of an experimental
group, its intellectual level, its academic orientation,
and other features of their background, may have made this
group more or less respdnsive than average to the experi-
mental factor. The fact that the experimental groups con-
sisted of intact classrooms of students who selected biology
whereas the control group consisted of intact classrooms of
students who selected physics may be a pertinent factor in
responsiveness to an environmental studies course. It is
possible thet the physics students, had they been in con-
tact with the treatment, the Environmental Studies course,
would not have reacted at all in a similar fashion to those
"biologically oriented students. To consider this possible
problem, the experiment utilized a set of control students -
who ﬁad chosen biology but were not subjected to this En-
vironmental Studies course. This group was two intact class-
rooms of grade XI biology students at the author's school,
To introduce six more schools into the design with six
grade XII biology classes for the control was a difficult
matter. The majority of grade XII biology classes began
their studies with a unit on ecology and related environ-
mental problems. Other variables may also have been intro-

duced with six new schools.
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The\effect of a treatment on a Subject previously
exposed to other treatments of a similar nature cannot be
generalized to other subjects who had not undergone the
same sequence of treatments. The effect of the repeated
treatment on;the same subject would probably be cumulative.
Students who chose grade XII biology generally had com;
pPleted grade XI biology whereas grade XII physics students
generally had no biology. This however, did not represent
previous exposure to environmental studies, thé course in
question, as the grade XI course deals with general biology,
and in most, if not all classes,‘little was done regarding
the attitudes of students toward environmental matters as
it does have a place in the grade XII curriculum. If any
cumulative effect was present, it would quitevposéibly be
picked up in a comparison of the pretest scores of the ex-

rerimental and the control groups.

METHODS OF DATA ANALYSIS

NULL HYPOTHESES

Further to the questions posed in chapter I of this
study. the following null hypotheses are to be tested.
Ali pretest and post test scores referred to in the null
hypotheses represent cumulated scores achieved on the
Environmental Attitudinal Questionnaire designed for this

study.
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Null hypotheses 1 through 4 are related to the first

question of this study: Is the attitude toward the en-
vironment on the part of the students who have completed
the Environmental Studies course different from that of the
students who did not participate in the Environmental

Studies course?

Ho.: 91 = 0

1 2
where 91 = mean of pretest scores achieved
by the untreated population
and 92 = mean of pretest scores achieved
by the treated‘population
Hoz: 62 = 93
where 63 = mean of post test scores achieved
by the treated population
HOB:. 91 = 94
where 94 = mean of post test scores achieved
by the untreated population
Ho4: 93 = 94

Null hypotheses 5 and 6 are related to the second
question of this study: 1Is there any difference between
the attitudes toward the environment on the part of the
grade XI students and the grade XII students i# the control

group?
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Hog:  6y1 = 811
where QXI = mean of pretest scores achieved
by the grade XI students in the
untreated population
and Oy171 =mean of pretest scores achieved
by the grade XII students in the
untreated population
Hog:  Oy1p = Ox11P

where GXIP = the difference between the mean
' of pretest and post test scores
achieved by the grade XI students
in the untreated population
and QXIIP =the difference between the mean
of pretest and post test scores
achieved by the grade XII stu-
dents in the untreated population
Null hypotheses 7 and 8 are related to the third
>question of this study: Is there any difference between
the attitudes toward the environment on the part of the
male students and the female students within the experi-

mental group?

T7° M~ "F
where QM = mean of pretest scores achieved
' by the male students in the
treated population
and QF = mean of pretesf scores achieved

by the female students in the
treated population
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FP

where QMP = the difference between the mean
: of pretest and post test scores
achieved by the male students in

the treated population

the difference between the mean
of pretest and post test scores
achieved by the female students
in the treated population

and ©

FP

Null hypotheses 9 through 12 are related to the fourth
question of this study: Are there any differences among
the groups of students from the six different schools used

in this study in attitude toward the environment?

Ho,: e

g* 74 = O1p = Oq¢ = Oqp = O1p = Opp
where GTA = mean of pretest scores achieved
by treated population at school A
and GTB = mean of pretest scores achieved
by treated population at school B
and GTC = mean of pretést scores achieved
by treated population at school C
and QTD = mean of pretest scores achieved
by treated population at school D
and 9 = mean of pretest scores achieved

TEA by treated population at school E

and QTF = mean of pretest scores achieved
by treated population at school F

= O = 0

1 = Opg = Opg = Oqq,

where QTG = the difference between the pretest

and post test mean scores achieved

by treated population at school A
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the difference between the pretest
and post test mean scores achieved
by treated population at school B

the difference between the pretest
and post test mean scores achieved
by treated population at school C

the difference between the pretest
and post test mean scores achieved
by treated population at school D

the difference between the pretest
and post test mean scores achieved
by treated population at school E

the difference between the pretest
and post test mean scores achieved

“by treated population at school F

Occ = %o = ®cx = %p

mean of pretest scores achieved

by untreated population at school A

mean of pretest scores achieved
by untreated population at school B

mean of pretest scores achieved
by untreated population at school C

mean of pretest scores achieved
by untreated population at school D

mean of pretest scores achieved
by untreated population at school E

mean of pretest scores achieved
by untreated population at school F

c1 = 9%y =9

9 ck = ®¢1,

!

the difference between the pretest
and post test mean scores achieved
by untreated population at school A

the difference between the pretest
and post test mean scores achieved
by untreated population at school B
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and ©

the difference between the pretest
and post test mean scores achieved
by untreated population at school C

CI

the difference between the pretest
and post test mean scores achieved
by untreated population at school D

.and QCJ

the difference between the pretest
and post test mean scores achieved
by untreated population at school E

and GCK

~and ©

the difference between the pretest
and post test mean scores achieved
by untreated pcpulation at school F

CL

STATISTICAL ANALYSIS PROCEDURE

To étate that there is no difference between the popu-
lation mean of A énd the population mean of B is to state
a null hypothesis. Such statements have jﬁst been com-
pleted for‘this study.. The level of significance at which
these hypotheses will be tested is .05. |
Null hypotheses 1 through 8 will be examined and the
means, standard deviations, standard errors, variance, and
F and t tests will be determined.
' A general hypothesis of no difference among the means
of the different schools is considered in null hypotheses
9 through 12, and will be examined by analysis of variance.
The performance of these six schools was considered to re-
present results of the treatment by an independent variable

whose possible relationship to a dependent variable is

being studied.
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SUMMARY

This chapter has dealt with numerous aspects of the
design of this study. The Environmental Studies course

and the En#ironmental Attitudinal Questionnaire used in

this study have been outlined. Relationships between the
course and the questionnaire have been presented. Null
- hypotheses have been stated and the statistical analysis

pfocedure outlined. Chapter IV will pfesent data obtained

- from this analysis,




CHAPTER IV

ANATLYSIS OF DATA

The purpose of this chapter is to present detailed
results of the study described in the Preceeding chapter,
The four main questions which this study seeks to answer
will be examined by means of the null hypotheses derived
from the questions. These null hypotheses will be either
rejected or not rejected on the basis of statistical
analysis of the experimental data.

The four main questions with their related null
hypotheses will be considered individually. Results of
the Environmental Attitudinal Questionnaire constitute
the data for all the null hypotheses.

Question 1: 1Is the attitude toward the environment
on the part of the students who have com-
pleted the Environmental Studies course
different from that of students who diad
not participate in the Environmental
Studies course?

Null hypotheses 1, 2, 3, and 4 are related to this

question.

Null Hypothesis 1: 9, = 0

1 2

The mean of the pretest scores of the control group
was compared with the mean of the pretest scores of the
experimental group to determine if initial differences

existed.
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TABLE V

COMPARISON OF PRETEST SCORES OF

CONTROL AND EXPERIMENTAL GROUPS

: Standard Standard ¢t 2-tail
Variable Number Mean Deviation ZError Value Prob.
Control
Pretest 128 65.9219  4.871  0.431  -0.18 0.856
Experimental ' '
Pretest 293 66,0171 5.097 0.298

Since the t value obtained (Table V) was less than
the critical t value of 1.96 (2-tailed probability, Pff.OS),

null hypothesis 1 was not rejected.
Null hypothesis 2: e, =06

The mean of the pretest scores of the experimental
-group was compared with the mean of the post test scores
of the experimental group to determine if any significant
change may have occurred as a result of the Envirdnmental

Studies course.
TABLE VI

' COMPARISON OF-EXPERIMENTAL GROUP

PRETEST AND POST TEST SCORES

Standard  Standard t 2-tail
Variable Number Mean Deviation Error Value Prob.
Pretest 293 66.0171 5.097 0.298  -7.83*% 0,000

Post Test 293 68.9761 6.085 0.355
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Since the t value obtained (Table VI) was greater
than the critical t value of 1.96 (2-tailed probability,
P<.05). null hypothesis 2 was rejected,

Null hypothesis 33 8, =80

The mean of the pretest scores of the control group
was compared with the mean of the post test scores of the
control groub to determine whether any significant change
may have occurred without the group having takén the En-

vironmental Studies course.
TABLE VII

COMPARISON OF CONTROL GROUP

PRETEST AND POST TEST SCORES

Standard Standard % 2-tail
Variable Number Mean Deviation Error _Value Prob.
Pretest 128 65.9219 4.871 0.431 0.37 0.715

Post Test 128 65.7422 5.437 0.481

Since the t value obtained (Table VII) was less than
the critical t value of 1.96 (2-tailed probability, P Z£.05),

null hypothesis 3 was not rejected.
Null hypothesis 4: 0, = 0

The mean of the post test scores of the experimental

group was compared with the mean of the post test scores
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of the control group to determine whether any significant:

diffefence was present.
TABLE VIII

COMPARISON OF POST TEST SCORES OF

EXPERIMENTAL AND CONTROL GROUPS

Standard Standard ¢ 2-tail
Variable Number . Mean Deviation Error Value Prob.
Experimental ' | :
Post Test 293 68.9761 6.085 0.355  -5.41% 0,000
Control
Post Test 128 65.7422 5.437 0.481
*pZ ,05

Since the t value obtained (Table VIII) was greater
than the critical t value of 1.96 (2-tailed probability,
PZ.05), null hypothesis 4 was rejected.

Question 2: Is there any difference between the atti-

tudes toward the environment on the part

of the grade XI students and the grade XII
students in the control group?

Null hypotheses 5 and 6 are related to this question,

Null hypothesis 5: O, = O

X1 XII

The mean of the pretest scores of the grade XI
control group was compared with the mean of the pretest
scores of the grade XII control group to determine whether

any significant initial difference was present.
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TABLE IX

COMPARISON OF PRETEST SCORES OF

GRADE XI AND GRADE XII CONTROL GROUPS

. Standard Standard t 2-tail
Variable Number Mean Deviation Error Value Prob.
Grade XII 79 65.6582 4.841 0.545 ~0.77 0.442
Grade XI 49 66.3%469 4,939 0.706

Since the t value obtained (Table IX) was less than
the critical t value of 2.00 (2 tailed probablllty, 2.05),

null hypothesis 5 was not rejected,

Null hypothesis 6: e = 8

XIP XIIP

‘The mean of the post test scores of the grade XI
control group was compared with the mean of the post test
scores of the grade XII control group to determine whether

any significant difference was present,
TABLE X

COMPARISON OF POST TEST SCORES OF

GRADE XI AND GRADE XII CONTROL GROUPS

Standard Standard t 2-tail
Variable Number Mean Deviation Error Value Prob,
Grade XII 79 65.9873 5.672 0.638 0.66 ' 0.508

Grade XI 49 65.3469 5.068 0.724

‘Since the t value obtained (Table X) was less than
the critical t value of 2.00 (2-tailed probability, PZ.05),
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null hypothesis 6 was not rejected.

Question 3: Is there any difference in the attitude
toward the environment on the part of
the male students and the female stu-
dents within the experimental group?

Null hypotheses 7 and 8 are related to this question,

Null hypothesis 7: e, = O

The mean of the pretest scores of the males of the
experimental group was compared with the mean of the
~pretest scores of the females of the experimental group

to determine whether any significant difference existed.
TABLE XI

COMPARISON OF MALE AND FEMALE

- PRETEST SCORES IN EXPERIMENTAL GROUP

Standard Standard t 2-tail
Variable Number Mean Deviation ZError Value Prob.
Female 151 66.2450 5,040 0.410  0.79 0.431
Male 142 65.7746 5.163% 0.433

Since the t value obtained (Table XI) was less than
the critical t value of 1.96 (2-tailed probability, PZ.05),
null hypothesis 7 was not rejected.

A ohe-way analysis of variance was‘also carried out
regarding null hypothesis 7 to further test the equality

of male and female experimental groups.
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TABLE XII

ONE-WAY ANALYSIS OF VARIANCE

OF PRETEST SCORES OF FEMALES

AND MALES IN THE EXPERIMENTAL GROUP

Source-of Degreesvof Sum of Mean F F

- Variation Freedom . Squares Squares Ratio Prob.
Between - 1 17.00 17.00 0.654 0.425
Groups ne * ¢ e
Within
Groups 291 7569.00 26.01

Total 292 7586.00

Since the F ratio obtained (Table XII) was less than
the critical F value of 3.87 (2-tailed probability, P<.05),

. null hypothesis 7 was nof rejected.

Null hypothesis 8: GMP = QFP

- The mean of the post test scores of the males in the
experimental group was compared with the mean of the post

test scores of the females in the experimental group to

determine whether any significant difference existed.

TABLE XIII
'COMPARISON OF MALE AND FEMALE

POST TEST SCORES IN EXPERIMENTAL GROUP

Standard Standard t 2-tail
Variable Number Mean Deviation Error Value Prob,
Female 151 70.1126  5.964  0.485  3.35% 0.001
Male 142 67.7676 5.998 0.503

*PZ .05
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Since the t value obtained (Table XIII) was greater
than the critical t value of 1.96 (2-tailed probability,
PZ.05), null hypothesis 8 was rejected.

A one-way analysis of variance was also carried out

fegarding nuil hypothesis 8 to further test the equality |

of male and female experimental groups.
TABLE XIV

ONE-WAY ANALYSIS OF VARIANCE

OF POST TEST SCORES OF FEMALES

AND MALES IN THE EXPERIMENTAL GROUP

Source of Degrees of Sum of Mean F 2-tail
Variation Freedom Squares Squares Ratio Prob.
Between ‘
Groups 1 402.00 402.00 11.239% 0,001
Within
Groups 291 10409.00 35.76
Total 292 10811.00

*PZ,05

Since the F value obtained (Table XIV) was greater

than the critical F value of 3.87 (2-tailed probability,
PZ.05), null hypothesis was rejected.
| The rejection of null hypotheses 2 and 8 suggested

that a significant difference between preteét and post

test scores of males and females respectively in the
experimental group might be found. Accordingly, data
comparing the mean of the pretest and post test scores

of females and of males was analyzed.
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TABLE XV

COMPARISON OF FEMALE EXPERIMENTAL GROUP

PRETEST AND POST TEST SCORES

Standard  Standard t 2-tail

'Variable Number Mean Deviation ZError Value Prob.
Pretest 151 » 66,2450 5.040 0.410 -6.09% 0.000
Post Test 151 70.1126 5.964 0.485
*PZ,05
TABLE XVI

COMPARISON OF MALE EXPERIMENTAL GROUP

PRETEST AND POST TEST SCORES

Standard Standard ¢ 2-~tail
_ Variable Number Mean Deviation ZError Value Prob.
Pretest 142 65.7746 " 5.163  0.433 -3,01% 0.005
Post Test 142 67.7676 5.998 0.503%

*p%,05

Since the t value obtained for the females (Table XV)

and for the males (Table XVI) both exceeded the critical %
value of 1,96 (2-tailed probability,]?é.os), if was con-
firmed that both male and female segments of the experimental

group did show significant increases in attitude scores.

Question 4: Are there any differences among the groups
of students from the six different schools
used in this study in attitude toward the
environment?
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Null hypotheses 9, 10, 11, and 12 are related to

this question.

Rull hypothesis 9: e e

Ta = OB = Op¢ = Opp = Opp = Oy

The means of the pretest scores of the experimental
groups from the six different schools used in this study
were compared to determine whether any significant

differences were present.

§

TABLE XVII

ANALYSIS OF VARIANCE OF PRETEST SCORES

OF EXPERIMENTAL GROUPS FROM SIX DIFFERENT SCHOOLS

Source of Degrees of Sum of Mean F F
Variation Freedom Squares Squares Ratio Prob.
Between 5 110.00 22,00 0.845 0.520
Groups ‘ * e *
Within

Groups 287 T7476.00 - 26,04

Total 292 7586,00.

Since the F value obtained (Table XVII) was less than
the critical F value of 2.25 (2-tailed probability, PZ?.OS),

null hypothesis 9 was not rejected.

Null hypothesis 10: e = 6 o

76 = Oy = Opp = Opg = Opg = O5p

The means of the post test scores of the experimental
groups from the six different schools used in this study

were compared to determlne whether any significant




99

differences were present.
TABLE XVIII

ANALYSIS OF VARIANCE OF POST TEST SCORES

OF EXPERIMENTAL GROUPS FROM SIX DIFFERENT SCHOOLS

Source of Degrees of Sum of Mean F F
Variation Freedom Squares Sguares Ratio Prdb.
Between '

Within

Total 292 10811.00

Since the F value obtained (Table XVIII) was less
than the critical F value of 2,25 (2-tailed probability,
' Pif.OS), null hypothesis 10 was not rejected.

Null hypothesis 11: e = @ = 8

cA = 9cB = 8

= 0 = 0

CC CD CE CF

The means of the pretest scores of the control
groups from the six different schools used in this study
were compared to determine whether any significant -
differences were present. |

Since the F value obtained (Table XIX) was léss than
the critical F value of 2.29 (2-tailed probability,
PZ.05), null hypothesis 11 was not rejected.
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TABLE XIX

ANALYSIS OF VARIANCE OF PRETEST SCORES
OF CONTROL GROUPS_FROM SIX DIFFERENT SCHOOLS

Source of Degiees of Sum of Mean F P S
Variation Freedom Squares Sguares Ratio Prob. .
Between

Groups 5 183.00  36.60 1.578 0,170

Within ' ‘

Groups 12z 2830.25 23,19

Total 127 3013,25

Null hypothesis 12: QCG = OCH = QCI = QCJ = QCK = GCL

The means of the post test scores of the control
groups from the six different schools used in this study
were compared to determine whether any significant

differences were present.
TABLE XX

ANALYSIS OF VARIANCE OF POST TEST SCORES

OF CONTROL GROUPS FROM SIX DIFFERENT SCHOOLS

Source of 'Degrees of Sum of Mean P F
Variation Freedom Squares Squares Ratio Prob.
Between : :

Groups 5 274.81 54.96 1.927 0.094
Within

Groups 122 %479.68 28.52

Total 127 3754.50

Since the F value obtained (Table XX) was less than
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-

the criﬁical F value of 2.29 (2-tailed probability,
Pf.EOS), null hypothesis 12 was not rejected.

SUMMARY

This chapter has presented the statistical analysis
of the experimental data derived from this study.

Null hypothesis 1, which compared the means of the
pretest scores of the control and experimental groups,

was not rejected.

Null hypothesis 2, which compared the means of the
rretest and post test scores of the experimental group,
was rejected,

Null hypothesis 3, which compared the means of the
pretest and post test scores of the control group, was
not rejected.

Null hypothesis 4, which compared the means of the
post test scores of the control and experimental gréups,
was rejected.

Null hypothesis 5, which compared the means of the

pretest scores of the grade XI and XII control groups,
was not rejected,

Null hypothesis 6, which compared the means of the

post test scores of the grade XI and XII control groups,
was not rejected. A
Null hypothesis 7, which compared the means of the

pfetest scores of the males and females of the experimental
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group, was not rejected. ;

Null hypothesis 8, which compared the means of the
post test scores of the males and females of the experi-
mental group, was rejected. |

Null hypothesis 9, which compared the means of the
pretest scores of the_experimental groups from the six
different schools used in this study, was not rejected.

Null hypothesis 10, which compared the means of the
post test scores of the experimental groups from the six
different schools used in this study, was not rejected.

Null hypothesis 11, which compared the means of the
pretest scores of the control groups from the six differ-
ent schools used in this study, was not rejected.

Null hypothesis 12, which compared the means of the
post test scores of the control groups from the six
different schools used in this study, was not rejected.

Chapter V will consider an interpretation and discus-
sion of the 12 null hypotheses along with conclusions and

recommendations from this study.




CHAPTER V

SUMMARY, DISCUSSION, CONCLUSIONS,
AND RECOMMENDATIONS

SUMMARY

This study began.in September, 1973, withrthe admin-
istration of the evaluative instrument, the Environmental
Attitudinal Questionnaire, to groups of grade XII high
school students who were about to take a course in En-
vironmental Studies that was designed under the aegis of
Project Canada West. The Environmental Attitudinal |
Questionnaire was also administered to a group of grade
XI and XII high school students who were not going to be
involved with the Environmental Studies course. The
Environmental Studies course was Presented over a period
of approximately ten weeks. The Environmental Attitudinal
Questionnaire was then administered again to both groups.

The results of the questionnairé were then statistically

analyzed. .
The purpose of this study wasvto determine whether the
attitudes of students would Dbe changed as a result of the

Environmental Studies course. The Environmental Atti-

tudinal Questionnaire was the instrument developed to
evaluate change that may have occurred.

To support the study, a review of the literature
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examined the following areas of research: existing en-
vironmental studies programs and their Justification,

a definition of environmental education, the goals of en-
vironmental education, attitudes, a definition of attitudes,
- modifications of attitude, and environmental education
surveys and courses with related studies of aftitudinal
measurement that have been completed.

The Environmental Studies course, developed under the
aegis of Project Canada West, was examined and the original
design of the Environmental Attitudinal Questionnaire was
related to the content of this course. Validity and re-
liability of this quéétionnaire were established and the
method by which the questionnaire was revised was outlined.
The design of the study was_discussed and the null hypoth-
eses, designed to answer the four main questions which

this study sought to answer, were stated.

DISCUSSION

This section will include a restatement of the four
main questions that this study sought to answer and relate
the statistical findings of this study to their answers,
All data from the study were gathered from the responses
on the Environmental Attitudinal Questionnaire.

Question 1: Is the attitude toward the environment

on the part of students who have com-
Pleted the Environmental Studies course
~different from that of students who did

not participate in the Env1ronmenta1
Studies course?
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Null hypothesis 1, which compared the means of the
pretest scores of control and experimental groups, was not
rejected, and it was concluded that the control and experi-
mental groups were drawn from the same population. |

Null hypothesis 2, which compared the means of the
pretest and post test scores of the experimental group, was
rejected, and it was éoncluded that change in attitude digd
occur in the group exposed to the Environmental Studies
course,

Null hypothesis 3, which compared the means of the
pretest and post test scores of the control group, was not
rejected, ahd it was concluded that change in attitude did
not occur in the absence of the Environmental Studies
course.,

Null hypothesis 4, which compared the means of the
post test scores of control and experimental groups, was
rejected, and it wés concluded that the change in attitude
that occurred was a result of the Environmental Studies
course.
| Previously cbnducted studies on attitude change by
Hounshell and Liggett (1973) with sixth grade students,
Cohen and Hollingsworth (1973) with high school students,
Howie (1974) with fifth grade students, and Bowman (1974)
with university students, have all demonstrated that
attitude change can occur while studying environmentally

. related courses, and that this change can be measured.
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Howell and Warmbrod (1974) found no significant
change in attitude of high schooi students after complet-
ing a six week unit on the study of the environment.
Hamilton and Asche (1974) also indicated no change in
attitude of high school students after completing a Qne
week intensive study of the environment.

The present study suggests th§t}exposure to an En-
vironmental Studies course for a period of ten to twelve
weeks will effect a change in attitude of the student to
-the environment, and that this change can be measured by
an instrument designed for that purpose.

The fact that Howell and Warmbrod, ahd Hamilton and
Asche found no change may have been due to the time factor.
One week, or even six weeks, may not have been sufficient
time for attitude change processes to occur., An opportun-
ity to discuss, evaluate, and think about varying opinions
may not have been given during the time allotted. Studies
like Bowman's allotted ten weeks, as did this.present study,
-and this'appears to be sufficient opportunity to involve
thé majority of students in the attitude change process,

Question 2: Is there any difference between the

: attitudes toward the environment on
the part of the grade XI and grade XII
Students in the control group?

Null hypothesis 5, which compared the means of the

pretest scores of the grade XI and grade XII control

group students, and null hypothesis 6, which compared
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the means of the post test scores of the grade XI and XII
control group students, were both not rejected. It was
concluded that there was no difference in attitudes of
the grade XI or XII students chosen as the control group.
The grade XI biology and grade XII physics étudents showed
no significant difference between the means of either the
pretest or the post test scores and it was concluded that
they were representative of the same’ population. Grade XII
students who had chosen physics instead of biology and
‘grade XI studehts,who had chosen biology, both served
equally as well as the control group for this study.

Question 3: 1Is thére any difference in the attitudes

toward the environment on the part of
the male students and the female stu-
dents within the'experimental group?

Null hypothesis 7, which compared the means of the
rretest scores of males and of females in the expérimental
group, was not rejected, and it was concluded that there
were no initial differences présent in attitudes toward
the environment in males and females of the experimental
group.

Null hypothesis 8, whichucompared the means of the
post test scores of males and of females in the expéri-
mental group, was rejected, and it was concluded that
after completion of the Environmental Studies course, the
females changed to a greater degree than the males.

Whereas the mean scores of the male students.incréased by
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2.00 from pretest to post test, the mean scores of the
females increased by 3.87 from pretest to post test.
Although both were significant increases, it was conelud~

ed that the female experimental group responded much more

than the male expérimental group to the intended object-
ives of the Environmental Studies course,
This observation is in agreement with the findings of

Hounshell and Liggett (1973) where girls scored signif-

icantly higher than boys on an environmental attitude test,
These findingslare consistent with the observations of
Scheidel (1963) and Arrowood and Amoroso (1965) that women
-tend to be more 'persuasible!' than men. Janis and Hovland
(1959) suggested that there exists a factor of 'general
Persuasibility' regarding attitudes that is influenced by
many sources. This present study indicates that this factor
of 'general persuasibility' is greater in females than in
males when environmental issues are concerned.

Question 4: Are there any differences among the groups

of students from the six different schools

used in this study in attitude toward the
environment?

Null hypothesis 9, which compared the means of the

Pretest scores from the experimental groups of the six

different schools used in this study, and null hypothesis
10, which compared the means of the post test scores from

the experimental groups of the six different schools used
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insthis study, were both not rejected, and it was con-
cluded that differences were not present in the experi-
mental groups within the six schools used in this study.

It was also concluded that all six schools in this study

were drawn from the same population.

Null hypothesis 11, which compared the means of the
pPretest scores from the control groups of the six differ-
ent schools used in this study, and null.hypothesis 12;

which compared the means of the post test scores from the

control groups of the six different schools used in this
- study, were both not rejected, and it was concluded that
‘differences were not present in the control groups within
the six schools used in this study regarding attitude

© toward thg envirenment. It was also concluded that all
six schools in this study were drawn from the same popu-

lation.

CONCLUSIONS

A number of conclusions may be drawn concerning this

study. Some relate to the results of the data énalysis,
some to the experimental prccedures, and some to the limi-

tations expressed in an earlier chapter,

On the basis of statistical evaluation, it méy be
concluded that the Environmental Studies course did change
the attitude of students toward the environment. Ten weeks

of treatment appeared to be sufficient to allow for the
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attitude change processes to occur.

1This study has established population norms for the
-Environmental Attitudinal Questionnaire. - Subjects used in
this study consisted of grade XI and XII students in the
Province of Manifoba. Generalizations to larger and dif-
ferent populations may or may not be possible. Future
studies of a similar design would have to be conducted
before generalizability could be assumed. |

On the basis of this study, it may be concluded that
"attitudes of female students exposed to the Environmental
Studies course changed more than did those of male stu-
dents exposéd to the same course, Greater persuasibility
.and motivation are two factors that may help to explain
why females were affecfed more than males,

It may be concluded that some teachers are capable
of designing curricular materials effective in changing
~attitudes toward the environment. The Environmental
Studies course was designed by high school biology
teachers. '

On three separate occasions, the Environmental Atti;
fudinal Questionnaire has demonstrated consisténcy in
scores for the control grqups chosen. On the same three
occasions, it has demonstrated its consistency in measur-
ing attitude change within the experimental groups.

Reliability of the Environmental Attitudinal Ques-

tionnaire was supported by the test-retest method. As the
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Ssame questionnaire was used in pretest and post test, a
possible practice effect may have influenced the results
of this study. However, because the control groups did

not attain higher scores upon their second exposure to the

instrument, it was concluded that no such effect was present.

Statistical analysis’ of the data did not reveal the
presence of an uncontrolled variable resulting from the
use of grade XII physics students or grade XI biology
stﬁdents for.the control groups. Maturation, grade XI or
. XII level, or type of course chosen (physics or biology)
did not appear to be relevant vafiables affecting the
~control groups.

The fact that all teachers volunteered for this study
suggested a willingness on the part of these teachers to
‘become involved with students in attempting numerous activ-
ities suggested by the Environmental Studies course, As
all groups in the schools used in this study showed similar
changes in student attitude, it may be conclﬁded that

teacher selection was not a limitation to this study.

RECOMMENDATIONS

1. More classroom teachers should be given the
opportunity to develop classroom materials and evaluative
techniques and should be supported in their efforts both
financially and with release time. Teachers should be

selected from various levels in the educational system to
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pa?ticipate in an on-going process of development of en-~
vifonmentally related curriculum. Basic ecological issues
and concepts should be of first concern at the elementary
levels., These should be built upon in the junior high and
‘aspects of environmental problems and management st the local
level should be examined. The high schoolé should consider
basic value-laden issues that apply not oﬂly locally, but
globally as well, An inter-disciplinary approach éhould

be considered seriously at the high schoo1 level.

| Teachers should develop the total program, including
cognitive and affective evaluative insturments to assist in
‘the assessment of goal achievement. Costs should be born
by provincial departments of education and local school

- boards. Release time for teachers is absolutely necessary
to allow for appropriate training, information gathering,
writing, and inservice experience for the teécher who will
perform pilot tests of materials developed. Publication of
materials is possible at the local level initially as trial
programs are established. Once the materials have been
field tested and revised, Canadian publishers should be in—
formed and invited to assist in further,publication.

2. Alternative programs dealing with environmental
studies using a variety of techniques and approaches to
instruction should be attempted. Comparisons should then
be made with the techniques and approaches to instruction

outlined in the Environmental Studies Teacher Resource
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Maﬁual utilized in this study. The comparisons would yield_
uséfui information as to the effectiveness of the technigues
employed in changing the attitudes of the student.

5. The Environmental Attitudinal Questionnaire should
be revised with relevant questions%regarding environmental
issues of today. As course content changes aﬁd educational
goals of specific programs vary, so must the instruments of
evaluation regarding this content and these goals.

4. Revised Environmental Attitudinal Questionnaires
-should be designed and utilized at different educational
‘levels. Because content and methodology varies with each
~school level, these questionnaires could be utilized to de-
termine at what level certain teaching strategies were most
effective and where they were least effective.

5. More teacher inservices should be held to educate
Prospective teachers oflvalue—laden issues and appropriate
methbds of dealing with these issues in the classroon.

6. This study suggested that females responded more
than males to the Environmental Studies course. Further
studies should be designed to examine this difference in
attitude response and should attempt to determine what
factors may be responsible for the differences.

In conclusion, this study has demonstrated’that'programs
of environmental studies of sufficient duration can affect
attitudes of high school students, and that tﬁese changes
in attitude can be assessed through the use of appropriate

measuring instruments.
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10.

11.

APPENDIX A
INITIAL ENVIRONMENTAL ATTITUDINAL QUESTIONNAIRE

" Name

State the extent of your agreement with each item by
cirecling the appropriate letter on the right side of
the page according to the following criteria:

Strongly Disagree a

Disagree b

Uncertain c

Agree d

Strongly Agree e

Rating

To use the atmosphere as a sink for waste
products of combustion is an inexcusable act. a b
- Industry alone should be responsible for the
cost of pollution clean up. a b
There is very little that I myself can do to
help the pollution problem in my area. a b
Plant succession is related to the theory
of evolution. _ a b
Scientific technology will solve our _
pollution problems for us. a b
The solution to pollution is dilution. a b
Too many people is the real reason for our
pollution problems. a b
-More than one car per family should not be
permitted. a b

Pollution control is an issue of the 1970's
and will be replaced by a more pressing issue
in the 1980's. a b

The dissolved oxygen level of a 1ily pond
would be greater than a newly formed man-made
lake. a b

All bodies of fresh water should be free at all
times from any substances that will adversely
affect aquatic life or waterfowl. a b

126




12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24.

Motor vehicles should be considered the worst
single offender with reference to air pollution.

Pollution, Ecology and Environmental
management are topics overplayed by the
media.

The Canadian water supply should be sufficient
for many generations to come.

We should be forced to give up some of our
imagined freedoms, such as the right to drive
a car anywhere at any time, to help solve the
global air pollution problem.

Man should have a mutualistic relationship
with his environment rather than a
commensalistic one.

Ecological considerations should be of first
importance in implementing large scale projects
such as the flooding of South Indian Lake in
Manitoba.

Farmers require fertilizers to get better crop
yields and therefore they should not be held
responsible for whatever chemical pollution may
occur from the use of these fertiligzers.

Projected power needs for generations to come

should be of prime importance in considering the
‘development of Northern Manitoba.

Environmental studies should be a required
course program for all high school students.

Recycling projects carried out by high school

students should not even be attempted because of

the small amount of good that they might do.

Snowmobiles should be banned because of the
damage they do to the environment.

Overcrowding and deteriorating conditions should

be reason enough for families to move out of
busy urban regions. ‘

The cost of disposing of a car should be included

in the original purchase price of that car.

a

a

a




25.

26,

27,

28.

*29.

*30.

*31,

*32 L)

128

industry should be considered responsible for all
the 'throw-away' containers that can be found
littering our environment. a b ¢

Non-returnable containers should be banned
from the market. a b ¢

Billboards should be removed from the landscape
because of the visual pollution that they
contribute. a b c

A well established pond will remain as a pond
indefinitely. a b c¢

Canada should set forth legislation limiting
the number of children per family. a b ¢

Classroom teachers are capable of developing
environmental studies curriculum. a b ¢

Canadians should willingly aid the U.S.A. in
their energy crisis. A a b ¢

The interdisciplinary approach should be used
to teach environmental courses. a b ¢

*¥These items were not used in the 'students' questionnaire
but were added to the 'teachers' questionnaire only.
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APPENDIX B
REVISED ENVIRONMENTAL ATTITUDINAL QUESTIONNAIRE
Student Name:

School:

State the extent of your agreement with each statement by
circling the appropriate letter on the right side of the
page according to the following criteria:

Strongly disagree a
Disagree b
Uncertain c
Agree a
Strongly agree e
. | Rating
1. To use the atmosphere as a sink for waste
products of combustion is an inexcusable
act. a b ¢
2. Industry alone should be responsible for
the cost of pollution clean up. a b ¢
3. There is very little that I myself can do
to help the pollution problem in my area. a b ¢
4, Plant succession is related to the theory
of evolution. a b ¢
5. The solution to pollution is dilution. a b ¢
6. Too many people is the real reason for our
pollution problems. a b ¢
7. More than one car per family should not be
permitted. a b c¢
8. The dissolved oxygen level of a lily pond
would be greater than a newly formed man-
made lake. a b c¢
9. All bodies of fresh water should be free at
all times from any substances that will
adversely affect aquatic life or waterfowl. a b ¢

10. Motor vehicles should be considered the worst
single offender with reference to air pollution.a b ¢




11,
12.
13.
14,
15.
16‘.
7.

18.

19.

20.

Pollution, Ecology and Environmental
Management are topics overplayed by the
media.

The Canadian water supply should be sufficient
for many generations to come.

Ecological considerations should be of first
importance in implementing large scale
projects such as the flooding of South
Indian Lake in Manitoba.

Farmers require fertilizers to get better ,
crop yields and therefore they should not be
held responsible for whatever chemical pollut-

a

ion may occur from the use of these fertilizers.a

Environmental studies should be a required
course program for all high school students.

Overcrowding and deteriorating conditions
should be reason enough for families to move
out of busy urban regions.

The cost 6f disposing of a car should be
included in the original purchase price of
that car.

Industry should be considered responsible
for all the 'throw-away' containers that can
be found littering our environment.

Non-returnable containers should be banned
from the market.

Billboards should be removed entirely from
the landscape because of the visual pollution
that they contribute.

a
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APPENDIX C

DISTRIBUTION OF EXPERIMENTAL GROUP

PRETEST AND POST TEST SCORES

Pretest Pretest Post Test Post Test
Absolute Frequency Absolute Frequency

Score Frequency Percent Score_ Frequency Percent
53 3 1.0 49 2 0.7
54 3 1.0 52 2 0.7
55 4 1.4 54 2 0.7
56 1 0.3 55 1 0.3
57 4 1.4 57 4 1.4
58 1 3.8 58 2 0.7
59 7 2.4 59 7 2.4
60 T - 2.4 60 7 2.4
61 11 3.8 61 3 1.0
62 19 6.5 62 4 1.4
63 19 6.5 63 12 4.1
64 13 4.4 64. 13 4.4
65 22 7.5 65 15 5.1
66 31 10.6 66 22 7.5
67 22 7.5 67 23 7.8
68 25 8.5 68 24 8.2
69 14 4.8 69 14 4.8
70 27 9.2 70 19 6.5
71 16 5.5 71 13 4.4
T2 9 3.1 T2 14 4.8
13 5 1.7 13 23 7.8
74 6 2.0 74 15 5.1
15 T 2.4 15 9 3.1
76 3 1.0 76 11 3.8
T7 1 0.3 17 10 3.4
79 2 0.7 8 8 2.7
82 -1 0.3 79 4 1.4
v , g? 4 1.4
4 1.4
Total 293 100.0 83 1 0.3
85 1 0.3

Total 293 100.0




APPENDIX D

DISTRIBUTION OF CONTROL GROUP

PRETEST AND POST TEST SCORES

Pretest
Absolute

Pretest
Frequency

Score Frequency Percent

49
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71 1
72

- e - .
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Post Test Post Test

Absolute

Frequency

Score Frequency Percent
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APPENDIX E

COMPARISON OF STATISTICAL MEASURES

FOR PRETEST AND POST TEST SCORES

EXPERIMENTAL AND CONTROL GROUPS

TREATMENT (N = 293)

133

NO_TREATMENT (N = 128)

EXPERIMENTAL EXPERIMENTAL | CONTROL CONTROL
PRETEST POST TEST | PRETEST POST TEST

Mean 66.017 68.?76 65.922 65;742
Median 66.226 68.750 66.125 66.136
Mode 66.000 68.000 66.000 67.000
Siendard | 5,007 6.085 4.871 5.437
> vandard 0.298 0.355 0.431 0,481
Variance 25.976 37.023 23.726 29.5673
Kurtosis. 0.083 0.343 0.097 -0.,117
Skewness '0'134; -0.327 ~0.336 -0.216
Minimum¥* 53.000 49Qooo 49,000 51.000
Maximum* 82,000 85.000 76.000 78.000
Range 29.000 36.000 27.000 27,000

. *Total possible score =

100




