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ABSTRACT

The purpose of this study was to develop an in-

strument, the Environmental Appreciation Survey, to

measure environmental attitudes, and to use it to

determine the effects overal-I and according to grade

level anci sex of an Ecology course devel-oped for use

at the secondary school level- in lvianitoba'

First semester classes from September I97b to

January l-975 consisting of 112 students in Ecology'

Botany and trGenetics and Evolutiontr at Vincent

Massey Collegiate in Fort Garry, lvlanitoba vlere used

as an aid to developing and refining the instrument"

Second semester classes from January to June ].975

consisting of ?0 Ecology students from grades 10, 11

and LZ and l+8 ltGenetics and Evol-utj-onn students from

grades 10, 11 and l-2 were selected as the treatment

group and col'Itrol groups respectively. The sex ratio

was approximately È male and ! female and ages ranged

from 15 to l8 years in both groups"

A 25 item Likert type instn¡ment v'¡as developed

to measure student attitudes to specified factors

selected as being centrel to the Ecology course.

Content and predictive validity were established for



the instrument, Reliability was established through

tests of internal consistency and test retest re-

liability.
A pretest posttest control group design using the

Environrnental AppreciatÍon Survey in each case was

employed.

Non parametric statistics were used to analyze

the data. Kolmogorov-Smirnov Two Sample Tests were

used when two groups ltJere compared and Kruskal-

Wallis One lVay Analysis of Yariance Tests were used

when the three grade levels were compared.

Analysis of the data revealed that the treat-
ment and control groups were initially equivalent

based on a test of similarity conducted at the .J0

level of confidence. 0n a posttest comparison the

treatment group was found to have slgnificantly
higher attitude scores than the control group at the

.05 l-evel of confidence, 0n1y minimal differences
:

t¡ere fourld between males and females, with the males

showing significant improvement in more areas of the

attitude component than the femafes" The grade tl

and 12 students showed significant attitude improve-

ment, uhile the grade JO students who scored the

highest on the pretest and posttest did noto



The major impllcation of the study appears to

bethatanEcologycourseatthehighschoollevel
can significantly improve environmental attitudes

as measured by the instrument developed" An ad-

ditionalimplicationisthatsincestudentsfrom
thedifferentgrade].evelswerefoundtobeSig-
nificantly different at the beginning, as well- as

differentially affected by the course, that the

students from the three grade levels might benefit

most from different approaches to instruction"
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CHAPTER I
]NTRODUCTION

Purpose

The purpose of this study was to develop an in-
strument to measure envlronmental attitudes, and use

it to determlne some effects of an Ecology course de-

veloped for use at the secondary school l-eve1 in
Nianitoba.

The following questions are based on the specific
effects to be studied:

l. Does a course in Ecology have an effect on

students r environmental attÍtudes?

2. Does grade level have an effect on studentst

environmental attitudes?

3 " Does the sex of the student have an effect on

environmental att itudes?

l+. Do attitudes as meesured by the total scale or by

the different factors which make up the environ-

mental attitude scale change differentially overall

or with respect to grade level or sex?

Nesrd fs¡r the Studv

Edueators in Manitoba in l-975 are embarking on new

academic pathways that allow for a great deal of free-
dom for school divisions, school teachers and in-
deed students" With this new freedom, however, comes

new responsibilities both for professional educators
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and for students to develop strategies for intro-

ducing and eval-uating pJ-anned curricufar inno-

vations ø

It is necessary to draw upon many areas of know-

ledge whil-e working with a staff and a community on

an innovation. One must deal not only with the know-

ledge and processes of the particular dÍsciplines

underì_ying subject areas found in the school program,

but also with other components of the curriculum that

the learner encounters in the classroom, including

features of the school system and the school that

charact erlze them as social systems, economic and pol-

itical_ factors, curricular planning processes, human

relations and communication"

The uniqueness of the individual school, school

system, communitY, teacher corps and pupil groups have

received inadequate attention as the current plethora

of curricular, organlzational, and material innovations

have been introdueed into the schools and school

systens" In many situations, innovations have been in-

troduced uithout thoughtfuL analysis of the appropriate-

ness and sophistication of the content and materlals

for the target group" As weIl, many claims are often

macie on behalf of the Ínnovations, but sel-dom is a

study done on the valldity of the claims" Often, not



enough attentlon has been given to relationships

with other coursese

In December of L97l+, A Provincial Ecology Com-

mlttee, of which the author is chairman, v'¡as estab-

lished with the stated purpose of developing a course

at the grade eleven or twe]ve level to meet the needs

of those students who wish to have additional studies

in biology, and those students who may be interested

in this particular aspect of biology'

The main goal of the course to be developed was

to create in students positÍve environmental at-

titudes. In order to do this the course v¡as designed

to give students the opportunity to increase their

awareness of their environment and the forces acting

upon it, to learn to investigate environmental pro-

blerns, to reflect on mants place in the environment

and to examine the value choíces which have such a

bearing on their future.

The lmportance of attltude in relation to en-

vironaental problems was expressed by Swanson ß975)

when he stated:

Environmental problems arise be-
cause man is sõmewhere in the picture,
and they must be defined in terms of
man. When man makes use of an
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environment to maintain or improve
his waY of tife, he does so within a
system of ideas-uhich refJects his
aLtitude toward nature and himself.
(Swanson, P. 85")

The Ecology course developed was designed to ex-

pllcitIy or lmplicitty attenpt to shape or al-ter at-

titudes toward environmental- issues. Because attitudes

toward a referent influence behavior toward that re-

ferent, lt is desirable to test the effectlveness of

any environmental program ln influencing or affecting

attitudes of groups toward environmental issúes. Thls

study, by developing and testing an instrument related

to attitudinal effects of a specific coìtrse, is de-

signed to meet this need.

Definiti on

term is defined because it is being

sense in this studY"

Ecoloev Course

This refers to a partÍcular half-course or 55

contact hours in Ecology developed by the author for

use at the secondary school level and ffrst tested

at vincent Massey collegiate, Fort Garry, Manitoba. A

brief outline of the course is presented in chapter

four" The complete description of the course is avail-

able from the curriculum Branch of the Manitoba Depart-

ment of Education (Register of school Initiated

The following

used in a specific



Courses , L97l+). This

for the provincia]. 3O5

June, 1975.

Delimitations

E)

course has served as the basis

Ecology course develoPed ln

The study relates to a particular Ecology course

as already defined. The study does not apply to other

courses with different aims and objectives'

Limitations
l. The study wâs limited to only one school.

Ten classes with a total of approximately 210

students were involved.

2. The students involved in the study were as-

signed to specific classes on the bases of course

selection. This was the consequence of an admin-

istrative condition which made it impossible to

randomly select students for the study"

3, The results of the study may have been af-

fected by the use of the same measuring instrument

for both the pretest and the posttest. Any

practise effect due to using the sarne instrument

would ímpose a l-imitation on the study.

l+" A subjective evaluation of the students Ín

the study suggests that the sample is not repre-

sentative wlth resþect to the socio-economic



background, The majority

the sample are from middle

class honeso

Basl-c Treatment and Overview

6

of the students 1n

and upper-middle

An attitu<ìe measurÍng instrument was designed

and developed to measure some effects of an Ecology

course, First semester classes (September to Jan-

uary) at Vincent Massey Collegiate i-n Fort Garry,

Manltoba, were used as an aid to refining the instru-

ment. Second Semester cl-asses (January to June) of

Eeology and nGenetics and Evolutiontt students l'tere

selected as the treatment group and control group re-

spectively. The Ecology course was given and data was

collected and analyzed in order to test the hypotheses

and provide answers pertaining t'o the questions about

effects already posed in thls chapter" The hypotheses

are fu1Iy outlined in Chapter three.

Follorqing a review of the l-iterature in Chapter

two a more extensive descrlption of the study is given

in Chapter three. Chapter four describes the de-

velopment' and refinement of the ínstrunent used to

measure the effects, In Chapter five the data is an-

alyzed and Chapter six presents the summaries and

conelusions o
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CHAPTER ]J
REVIET'./ OF RELATED LITERATURE

hlithin any high school biology class a teacher

can be certain that the class contains some students

who .are capable of abstract thought and others who

must think in terms of objects, events or situatÍons,

and who cannot develop understandlng of concepts that

require the use of assumptions, axiomsr or any type

of verbally expressed hypothesis. The Swiss psychol-

ogist Jean Piaget (1961+) refers to those two types of

thought as formal and concrete operational respect-

ivel-y. Grant and Renner ft975) reported that prior

research has shown that grade ten high school blology

classes are composed of approxlmately 65lb concrete

operational thinkers"

Piaget says comparatlvely little about emotional

development, but he does not overlook or deny the im-

portance of feellngs or affects. Píaget (1950) con-

cedes that every intelligent act is accompanied by

affects and that these provide the energy that sparks

intellectual growth" He believes that every action

involves a structural or cognitive aspect and âû êIlêr-

getic or affecÈive aspect" He viervs the two as Ínter-
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dependenbo with emotional development requiring the

sarne continuing process of adaptation as cognitive

development "

In more recent years educators have begun attempts

to define the Itaffective domainn rnodel-ed on the find-

ings of developmental psychology. A number of social

psychologists (Hunt lgTO; Kohtberg L9?t; Harvey 1966;

Jung l-97l-) have proposed Ievels of affectÍve and cog-

niþíve awareness for those of adolescent years and be-

yond"

Kohlberg (1971) has proposed a six stage develop-

mental model for the development of an individualrs

value system. The stages do not represent specific

values or virtues; they are marked by the indlvidualrs

ability to see and to offer justifications for certain

decisions in value eonflict situations" The model ls

cognltive in its orientations, stressing reasonlng and

the kinds of motives one uses to justlfy decisions in-

volving values. According to Koh1berg, each person

develops sequentlally from Èhe louest stage upwards.

However, not aII persons reach the higher stages"

The key educational message of the Kohlberg model

is, that while students can attend cognitively and

learn facts about all stages, it is by attending to
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arguments at bhe next hlgher stage that students de-

velop a value system. A teacher vlho has a class of

students who use stage two and åa"g" three reasoning

may study the situation of lncreasing consumption of

non-renewable resources by the developed countries,

and get students to learn the ttfacts¡t' I'ihile that nay

be important for other objectives it is not going to

promote growth in the affective domain" Attempts to

ralse the level of students as early as the fifth

grade have been successful (Shynansky & Matthews, L97l+) 
"

In recent years an lncreasing number of articles

and books have appeared addressing thenseLves to the

affective domain, Writing about instructional object-

ives for school curricuLa, Krathwohl and Ivlasia (19611)

arranged a hierarchy of flve levels in the naffective

domalntt " Beginning with ttattendlng and aÌ¿arenessrt

l_evel, the taxonomy proceeds to an nacceptance of a

valuert, then ncommitmentrr and on to rtthe organization

of a val-ue systemn , and finally n characterization by

a value or a value complextt, as the highest level"

Krathuohl and ltlasiats hlerarchy of levels is not

dissimilar to Kohlbergls stages in that both are se-

quential and l-ead to the development of complex value



10

systems at the higher stages, Indeed a problem

associated with the affective domain is the confusion

and conflicb over the meaning of key terms. Kuhmerker

(1973) recently alluded to the problem in an article
entitl-ed ttWe Donlt Call 1t Moral Education: Amerlcan

Children Learn About Val-ues"n

In a dj-scussion on approaches to values education

Superka (1971+) suggests that there is very littIe agree-

ment among wrÍters concerning the meaning of the terns
nvaluesn and lrvaluingn. He defines values as, Itcri-

teria for deternining l-evels of goodness, worthr or

beauty which guide the thoughts, feeì-ings and actions

of persons"lt He further defines valuing as, rrthe pro-

cess of developing or actualÍzing values"n

While professional use and definition of the ter"m

attitude vary widely, Shaw and Wright l\1967) have sug-

gesbed that despite the variation in the meaning of an

attitude, a common el-ement that runs through most

definitions is the following:

A predisposition to respond to social
objects which, in interaction with
situational and other dispositional
variables guides and directs the overt
behavior of the individual"
(Shaw & Wright P"2)
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Values, therefore, can be thought of as rather

abstract ideals while attitudes are predisposltions

that shape the outward expressions or rnani-festations

of underlying values or val-ue systemso

Attitudes are generally conceived to be rel-ative-

ly stabl-e and enduring" Oppenheim (7966) tras sug-

gested that some attitudes are more enduring than

others" So¡ne attitudes go much deeper than others and

touch upon oners fundamental philosophy of life, while

others are relatively superficial. According to Ro-

keach (1968), the more personal and basic the values,

the slower and more difficult the process of change"

Unfortunately, there is llttLe consensus on the

parameters, approaches, and objectives for translat-

ing this theoretlcal aspect of the affective domain

to values education in the classroom"

The Teaching Guide For The Plover Books (1971+\ ,

concerns itself with humanistic approaches to envlron-

mentaL education. Four dimensions are suggested for

influencing environmental attitudes and values:

1" A critical-eppreciative study of otherrs

values.

2. Personal awareness of values and feelings"
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3. Ethical reasoni-ng"

l+" Lifestyle conslderations"

These may be deal-t with at any point .on the Kohl-

berg scale, but the object Ís to assist students to

l-earn at higher l-evels on that scale. A number of

models useful in promoting higher level reasoning

are suggested.

In his paper on attitudes and values in environ-

mental education, Knapp (J972l, t states that research

has shown that' the following nethods have been suc-

cessful in changing attitudes in some people:

1. Verbal reinforcement

2. Counter-attitudinal role playing

3" Debates

l+. ProvidÍng new information

5. Introducing anxiety or fear arousing

sltuations

6" Understanding the psychological need

for holding a particular attibude

?. Changing certain social factors

8. Adu1t models

g. Behavior change precedes attitude change

He cautions that research on attitudes about
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environmental issues is limited and inconclusive and

that teachers should experiment with some of the

above te,chniques which have been successfu] in chang-

ing attitudes in other areas.

Baslc to a clearer understanding of attitude

change is the refinement of the techniques of attitude
measurement, In order to attempt to quantify attitudes

it is possible to use attitude scales that provide a

quantitative method for assessing an individualrs re-

lative position along a unidiroensional attitude con-

tlnuum"

The most frequently used methods of measurÍng

attitude (Thurstone, J-929, 1931; Likert ' L932i

Guttman, L94l+) require subjects to indicate their agree-

ment or dÍsagreement with a set of statements about the

attitude object. Generally, these statements attribute

to the object characteristics that are positively or

negatively evaluated and rarely neutral"

The function of attitude scafes has been des-

cribed by Oppenheim 1l966) in the foLlowing terrns:

Attitude scales are relatively crude
measuring instruments, and we must not
expect tõo much of them. Their chief
fuñction is to divide people roughly in-
to a number of broad gioups, with regard
to a particular attitude. Sueh scales
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cannot, by themselves, bê expected to
provide us with subtle insights into an
individual case. They are techniques
for placing people on a continuum in re-
lation to one anothero in relative and
not in absolute terms" (Oppenhelm, P.121)

The chief limitations and advantages of the Likert

scale were summarized by Oppenheim (L966):

In practise, if we remember that equal
score intervals do not permit us to make
assertíons about the equality of under-
lying attitude differences and that ident-
ical scores may have very different mean-
lngs, the Likert scal-es tend to perfor"m
very well when 1t comes to a reliable rough
ordering of people with regard to a partic-
ular attitude" (Oppenheim, P.1l+1)

The Likert type scales are the easiest to con-

struct and correlate well with other scales" They

are considered to be unidimensional in that all the

items measure the same thing" As welI, reliability
of Likert scales tends to be good, Oppenheim (1966)

has further suggested that they have two other ad-

vantages:

1. They provide more precise infor¡nation about

the respondentts degree of agreement or disagreement

than do other scales"

?. It is possible to include items whose nanifest

content is not obviously related to the attitude in



r5

question, so that the subtler and deeper ramlfi-

cations of an attltude can be explored'

Oppenheim (1966) has afso commented that the

most serious criticism leveled against this type of

scale is its lack of reproducibil-ity. The same

total score may be obtained in many different ways.

often for this reason, the pattern of responses be-

comes more interesting than the total- score.

Bnvironmental At.titude Studies

To date very Little research has been reported

on environmental attitudes. That found which is pert-

inent to this study is briefly described below:

In a study involving elementary school- children

in an urban classroom, Trexler (19ó3 ) investigated

the relationship between childrents testimony and

their observed behavior regardlng conservation be-

haviors. He also examined the relationship between

the consistency of the childrenls testimony and their

intelligence quotient, their sex, their academic

achievement, and the type of housing they lived in'

He found that the correl-ation ("03) between what

children testified they did and what they actually

did was not strong enough to suggest that their test-
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inony could be relied upon to ascertain their actual

conservation behavior. Analyses of the data fed

Trexler to conclude that none of the personal factors

tested couLd be shown to affect the consistency of

the childrenls responses.

George (1966) reported a study designed to de-

terrnine whether knowledge and understanding resul-ted

in more favorabl-e attitudes tot¡¡ard conservation" A

Likert-type attítude scale related to conservatÍon

was used to make 1618 observations, representing three

different age and educational leve1s: Group 1r 585

high school students; Group $ , l+62 college students;

Group lï, 5?1 adufts. There tÊ¡ere three phases to the

study. First, the conservation attitude scores Ï,ere

compared for differences between the groups. second,

the scores were related to factors affecting conser-

vation attitudes: personal characteristics, exfra-

curricular activities, and þH conservation proiectso

The thlrd phase dealt uith attitude change resulting

from a speeial conservetion education experience de-

signed specifically for each groupo

George found significant differences in attitudes

anong the three groups as indicated by a comparison of
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the total- mean scores" 0f the four personal character-

istics studied, age and education were associated with

the most siglnificant differences in attitudes of the

high school students. The most significant character-

istics in the college student group were age and sex,

while sex and residency background were significant

for the aduLts. Extra curricular actlvities with an

apparent conservation emphaSis, Such as conservation

clubs and nature camps, had the greatest positive

effect in the development of conservation attitudes.

George found that âttitudes toward conservation

did change, that the changes were associated with ln-

terest moti.vatlon, and exposure to conservation know-

ledge, and that significant attitude change could be

identlfied and associated with the speclal conserv-

ation educational experience designed for each of the

groups,

using five dimensions of environmental attitudes

representing basic value-attitudes an individual uould

normally acquire during the natural acculturation pro-

cessu Hoover and schutz (196t+) investlgated whether

differences in environmental attitudes existed between

Science and non-science naiors in selected colleges
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and universities throughout the country" The com-

parlson of science and non-science majors was under-

taken because environmental- education has traditíon-
a1ly been handled within the province of scj,ence

educat ion "

Subjects consisted of 785 students of at least
junior standing in 1l+ different eolleges and univer-
slties during the 1962-63 school year. The students

were divided into three major groups: L32 forestry
maJors, 260 science majors, and 393 non-science

majors, most of whom were elementary education majors.

A scale of 9? ltens constructed on the basis of the

five dimensions y\ras used" Each item presented a brief
hypothetical situation to v¡hich the student recorded

his approval or dÍsapproval, using a five point [.1kert-

type scale.

Hoover and Schutz reported that although analysis

of variance indicated significant differences among the

groups, the differences were so slight as to have no

practlcal significance. From this they concluded that
science education had little impact on basic environ-

nental attitudes, and that the effect of college c!rr-

ricula upon modification of basic attitudes was far
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from encouraging"

SteÍner \Lg7l-) headed a study which involved:

I, The inductive development of a Likert-type at-

titude inventory to assess attitudes toward identl-

fied referents which are basic to specific socletal

issues such as pollution, population, and conser-

vation, and 2, the assessment of the attitudes of a

representatlve sample of oregon high school seniors

toward the identified basic attitudes. A randomly

selected sample of Oregon high-school seniors was ad-

ministered the prelimÍnary inventory" The responses

were factor analyzed to identify attitudes basic to

the specific societal issues represented in the 1n-

ventory, The factor analysis yielded seven interpre-

table factors consistlng of ó0 items" Thís instrument

was called The Inventory of societal Issues (ISI).

The representative sample of Oregon high school students

was classífled as to the amount of science, school en-

vironnent and sex. The studentsr Scores on each of the

factor attitude scales were used as dependenL variables,

and the studentss classi-fication as the independent

variable in an analysis of varianeeu In addition, the

science and non-science sub-groups Ylere compared by chi-
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square on all items of the Inventory of scgietal ÞEres"

The amount of science, school environment and sex were

found to be significant on three of the factors. The

science and non-science groups were found to respond

slgnlficantly different on 24 of the 60 items on the

I. S.I O

Steiner concluded, however, that although many

societal issues are science related, the amount of

science a student took in high school- did not result

in attitudes significantly dlfferent from students who

took a minimum of science.

In a study conducted by Yakimishyn (L973) a Llkert-

type instrument was used to measure the effect of The

EnvirolmçntaI Colrcerns Program (sub project of Project

Canada West ) on changing students attitudes toward the

envÍronment" The instrument was designed by A" Watson

and admlnistered to a group of rural high school stu-

dents, The scaie adninistered on a pre and post test

basis indicated that the environmental progran slgnif-

lcantly enhanced the environmental attibude of students

who participated in the Progra¡n"

Based upon the five studies reviewed Ít appears

that:
I. The ability to identify or recognize environ-
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mental problerns does not necessarily imp]-y knowledge

or understanding of the Problem"

2. Statements of behavior with respecf to en-

vironmental concerns do not satisfactorily predict

observed behavior consistent with such statements'

3. r¡lhiIe attitudes favorable to environmental

concerns are related to past experiences, there is

little evidence to suggest that formal science ed-

ucation enhances these attitudes nore than does ed-

ucation for the non-gcience major'

4. Some evj-dence does appear to suggest that

posltÍve attitude change is promoted by interest

motivation and exposurg to environmental education

experiences o
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CHAPTER ÏTT

DESIGN OF STUDY

The purpose of this chapter was to outl-ine the

design and methods of the experimerrtal study" It
will incl-ude a discussion of the sample, the treat-
ment, the instrument, the experimental design, the

procedures of the investigation and the hy¡lotheses.

Descriplion of Samplg

This study involved three Ecology classes in the

treatment group and two nGenetics and Evolutionn

classes in the control group at Vincent l{assey Col-

legiate, Fort Garry, Manitoba. Table l- ilfustrates
the distrlbution of students by grade 1evel and sexn

Table 1

Distribution of Students in
Treatment and Control GrouP

by Grade Level and Sex

Source
Gr" 10
Male

Gr"lO Gr.Il Grade 1l Gr"12 Gt"I2
Fema1e Ìvlale Female Mal-e Fe4a1ç

8L5t2 t+ 15

88
Treatment

Control 9

1ó

I

The general academic background, academic abillty

and course selection of the two groups l,JaS similar"

All the grade 1o students had completed the first half

of the Introductory Physical Science (IPS) course" The
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Ecology course was the flrst exposure to a biology

course at the high school level for the grade 10 stu-

dents" It should be noted that the grade ]0 students

took the program voluntarily as an extra half-course'

Mostofthegradellstudentshadalreadycom-
pleted one or two blology half-courses' Most of the

grade 12 students had previously completed three bi-

ology half courses' The ages of both groups ranged

from 15 to 18 years. Approximately 1/3 of the grade

11 and grade 12 students were taking, of had taken,

a chemistry course and approxinately L/5 of the

grade 11 and grade 12 students had takenr or were

taking a phYsics course.

Inordertodetermínewhetherornotthetuo
groups v,¡ere statistically equivalent, a Kolmogorov-

smirnov Two Samþle Test uslng a "10 level of confid-

ence was conducted using pretest environmental

attitude scoreso A maximum D value of 'Ol0 was

obtained, The crítical value at "1O level of sig-

nificance is ,233" The tno groüPSr therefore, v'lere

considered to be statistically equivalent with regard

to the envi-ronmental attitude variable'

DesbriPt ion o-f- Treatmslt

TheEeologycourseintroducedinChapteronewas

designed to emphasize areas of relevance to en-
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vironmental problems of modern society. The first
portion of the course was devoted to a study of prin-
ciples rel-ating to the structure and function of

ecological systems, The second part of the course ex-

amined major environmental problems in light of these

principles. The general aims of the course were to
develop in students:

I. Knowledge of basic ecologicaL principles and

the various factors (ecological, technological, cult-
ural, economic) affecting decisions concerning en-

vironmental management "

2. Investigati-ve skllIs to examine and evaluate

alternative patterns of manrs interaction with the €r-
vironment.

3 " An awareness of environmental concerns and

the different values involved in resolving envj-ron.-

mental concernso

The basic course outline and approximate time

spent on each unit was as folLows:

UnÍt One - Basic Definitions and Meanings,

Primary emphasis on ecosystems" (Ten hours. )

Unit Two - Energy, (Four hours. )

Unít Three - Succession" (Three hours. )
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U¡i!_¡pqr - Biogeochemical Cycles. (Six hours. )

Unit Five - Populations" (Five hours. )

Unit Six - Man and Environmental Prob1ems"

(Fourteen hours" )

Unit $even - Laboratory Exercises and Fie1d Trips"
(Ten hours. )

R,eference to a more complete descrlption of the

course has already been made ln Chapter oneo

Description of fnstrgment

An Environmental Appreciation Survey (Appendlx A)

r'ras constructed to measure st'udent envlronmental at-
titudes, Since the development and refi-nement of the

instrument used to measure environmental attÍtude v¡as

such a major component of the study a separate sectlon

of the thesis, Chapter four, was devoted to a dis-

cussion of the instrument"

Experimental- Design

The study was conducted using a pretest, posttest

design described by Campbell and Stanley (L966) ¿i-
agrammed below 1n Flgure ln

FIGURE 1" Design of the Study

Experimental Group Pretest Treatment Posttest

Control Group PretesÈ No Treatment Posttest
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In the research design, the control group and the

treatment group did not have pre-experimental sampling

equivalenceÒ Ratheru the groups consisted of naturally
assembled classroom groups,

Procedures of the Investigation

1, Collection of data

fn the design used both groups completed the En-

vironmental Attitude Survey at the same period of tlme,

prior to the begínning of the Ecology course. In the

experimental group the students subsequently ex-

perieneed the Ecology course. The control group did

not receive the treatment, but at the conelusion of

the Ecology course both groups again completed the

Environnental Attltude Survey.

2" Analysis of data

As was stated earlier, attitude scales are reI-
atively crude measuring instruments" It is essential

to consider this when selecting the statistical method

to be used ln analyzíng data obtained by the use of

attitude scal-es.

Parametric techniques of statistical treatment

nake several assumptlons about the scores being

treated, one being that they are on an i-nterval scale"

This means that equal distances'on the scal-e of scores
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are equivalent to equal differences in the quantity
being measured. This assumption cannot be rnade about

e LÍkert attitude scale¡ âs has been explained by

Shaw & Wright (1967). The errors consequent upon

using parametric üechniques in such a situatíon have

been examined at tength by Siege] (tgSí) who stated
that:

When only the rank order of scores is
known, means and standard deviations found
on the scores themsel_ves are ln emor tothe extent that the successive intervals
on the scale are not equal. When parametric
technlques of statlstical lnferencè are usedwlth such_datar .âtrï decisions about hypotheses
are doubtful, (Siegel, Pu 26)

Bollen (L972) also suggested that:
The most that can be assumed about two
attitude scores is that the higher score
represents a more favourable attitude, thus
the neasurements constitut,e an ordinai
scale, and non-parametric methods must be
used to compare samples" (Bollen p, ?ZZ)

A Kofunogorov-SmLrnov Two Sample Test was used

r,¡hen comparing scores between two groups, A Kruskal-
Wallis OneJ[ay Analysis of Variance Test was used

when comparing scores from students in grades 10, 1I

and 12"

The ínvestlgation to this point has been con-

cerned with total scores on the attitude scale,
these scores were considered as representing an
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overall envíronmental attitude, This total att-
itude, however, 1s composed of nany separate attitudes
or factors" The attitude scale as wlll be explained

in the next chapter has been designed around 6 basic

attitudinal factors, The general conclusions v"hich can

be made about attitudes and the effects of training
need not, therefore, apply to each indivldual aspect of
the total attltude"

The object of thls section was to examine scores

on the identified attitudinal factors, both before and

after treatment, in order to make inferences on the

attitudes toward the vari-ous factors" This rvas done

for the treatment group as a whole and then by sex and

grade leveI. A Kolmogorov-Smirnov Two T,alled T.est was

used to deternine if any changes were significant.
Hypotheses

The following null hlryotheses with numbers cor-

responding to the questÍ-ons of Chapter one were tested"

Ho., : There 1s no significant differenceL in environmental attitude between
the treatment group which has corn-
pleted the Ecology course and a
control group which has not"

Ho"^: There is no signlficant dlfference*cL between students in grades ten,
eleven and twelve in environmental
attitude before receiving instruct-
ion in Ecology"
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Ho2b There is no slgnificant difference
between students in grades ten,
eleven and twelve ín environmental
attitude after completing the course
in Ecology"

There is no significant difference in
environmental attitude between stud-
ents in grades ten, eleven and twel-ve
of the treatment group r,'rhleh has com-
pleted the Ecology course and the
students in grades ten, eleven and
twelve respectively of a control group
whieh has not,

The treatment group shows no signlf-
icant difference in environmental
attitude between the sexes before
receiving insbruction in Ecology.

The treatment group shows no signif-
icant difference in environmental
attltude betueen -the sexes after
receiving instruction in Ecology.

There is no significant difference in
environmental attítude between the
males and females of the treatment
group which has completed _the_Ecology
õourse and the males and females rê-
spectively of a control group which
has not,

The treatment group shows no dif-
ferential change with resPect to
the total scale or to the factors
of the environmental attitude,
overall nor by sex or grade"

Hozc

H03a

Ho3b

Ho3s:

Ho, I
Lþ
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CHAPTER TV

DEVELOPING AND REFINING THE ]NSTRIIMENT

!eve=lopment

An attitude scale known as The Environmental

Appreciation Survey (Appendix A) was constructed to

measure student attitudes to the following factors

that were selected as being central- to the Ecology

Course:

1. The importance of and the need for an en-

vironmental educatlon movement in the schools,

2. The need to co-operate with nature rather

than to subjugate it,
3 " Concern for the problen of increased pop-

ulation and the implications or consequences of

population i-ncrease and lts control"

I+, The need to take personal responsibiJ-ity

for current environmental problems.

5. The need to recognize the reality and

seriousness of environmental problens'

6. The desire to have and allow individual

freedom¡ ro environmental issues'
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Explanalign- of the Fagtors

Factor I,
itleasuring student attitudes to factor I is im-

portant" If a province wlde ecology course ls to be

instituted the degree to whlch students perceive var-

ious aspects of ecology as educational concerns is
critical. Three sub components of this factor can be

identified "

(a) Degree of educational commitment to the en-

vironmental ethic.
(b) Relevance of ecology to other curricular

âfêâS o

(c) Importance attached to ecology as a specific
dlscipline.
Factor 2.

Throughout the Ecology course, but more spec-

ifleally in Unit one, man is shown to be a part of

Èhe ecosystem and the biosphere, and not as something

outside of it or dominant to it, This was clearly
expressed by Roger Peterson (J-975) when he stated:

We as humans are in nature, not sep-
arated from j-t. !{e are animals, subject
to natural laws ---- We have come no
closer than any other species to freeing
oursel-ves of our dependence on air, water
and protein.. (Peteison, P. 92)-
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The significance of our attitudes toward this
ldea is conveyed by the basic assertion of Lynn

White, Jr. rs (L961+) artlcle, ttThe Historical Roots

of Our Ecological Crisisrr:

What people do about their environment
depends on what they think about them-
selves in rel-ation to things around
them. Human Ecology is deeply conditioned
by beliefs about our nature and our dest-
iny -- that is, by religion.
(White Jr., P. L2O5)

Factor 3.

Overpopulation 1s considered by many to be mants

most fundamental problem. It is the one specific

problem that underlies so many other environnental

problems, Due to its prominence it was decided to

measure the student attibudes toward it"
Factor l+"

This is designed to measure the degree to t{hich

students accept responsibility for current environ-

mental problems.

Factor 5.

This is princlpaliy concerned with measuring

the students attitude from the standpolnt of awareness

of environmental problems.

Factor 6.

This factor essentially is concerned with the de-



33

gree to which a student has forriulated an internal
value system related to envÍronmental problems,

Method of Selection of ftems

A large pool of approximately 120 Likert-type
attitude items was constructed representing a myriad

of speclfic societal lssues that are related to the

identified factors. The following criteria were used

in the selection of the 2ó items actually used in the
i-nstrument:

In All statements shoul-d be expressions of de-

sired behaviour or opinions and not statements of
fact.

2o Each proposition is stated in clear, concise

straightforyard statements. Each statement shoul_d be

1n simplest possible vocabulary.

3 " Each statement should be of such a nature

that persons with different points of view wil-l re-
spond to it dÍfferentially.

Reduction from 120 Likert-type attitude items to
the 26 appearing on the attltude scal-e was done by

following the three criteria llstedo Using these cri-
teria tire following system wes used by the author:
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I, ftems were eliminated on the basis of amblg-

uitles, unfamíliar terrns, factu-a1 statements and con-

sensus items"

2. Remaining items were separated into groups

on the basis of the 6 identified factors.

3. Items were then selected as to those that

seemed to best measure the factor.
l+. Final item selection and number of items per

factor were based on the relative importance given to

each factor.
A panel of ten experts comprised mainly of bio-

logy teachers separated each of the 26 items into
groups on the basis of the 6 ídentified factors, in
order to measure the degree of agreement with the

authorrs plaeement. The resufts are shown in Table 2.

Table ? shows a wide range of percentage agree-

ment scores. Some explanation for thÍs range is
necessary. Some aspects such as that of nlndividual

freedomsn of factor 6 are diffieult to approach in

an abvious or direct manner as students are apt to

be l-ess than truthful about such an inherently sen-

sitive issue. Care was taken by the author to seL-

ect items ln certain of the areas whose intent would
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Tabl-e 2

Item Placement According to Factors

Factor Author PJacement
of Items

Percentage
of Agreement

(a)

(b)

(c)

20
bI
3
7

2L
10
22

7o
70
5o
60

100
100

7o

100
80
30

6
L2
t3

2l+
26

ro0
ro0

L7 4018 100
l+

25 50

I
a

1'f
Ió
23

5 50
50
7O

100
100

5
11
t5
19

6 3o
5o

IO0
60
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not be blatantly obvious, The value of this was point-

ed out by oppenhein Ã966) *n a discussion of the ad-

vantages of a Likert-type scale when he stated:

å i"å "il.H:"*;: "n" 
"; :ll lE ul 

o 

" 
åli "".is not obviouslY related to the at-

tltude in questionr so that the subt-
Ler and deèper ramlficatlons of an
attitude cañ be exPlored.
(OpPenhelm, P o l-l+1)

one other important observation is that even on

those items where there was generally low agreement

with the authorfs placement, in no case was there aS

great an agreement between the experts as to which

other factor the item best measured. (Appendix B)

The author recognized, houever, ühe inherent

problem of trying to lsolate and measure one attitude

from a considerable number of others to which it ls

linked and correlated and which, in theÍr turnr mâT

also be part of underlying value systems"

Refinement

The initial instrument was first administered on

September 8, L97t+, to 59 students (faII term p1lot

group) enrolled in three first semester Ecology classes

and to 32 students enrolled in a first semester nGenet-

ics and Evolutionil cLass (fall' term control group) at
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Vlncent Massey Collegiate. The scores obtained by

pllot group were subjected to an item analysis by

the ttshort cutlt method often known as 27D and de-

scribed in fulI by Ebel (L965). Item analysis cen

be used aS an objective test to determine uhether the

members of a group react differentially to the state-

ment ln the same manner that they react differentially

to the batteryo Item analysis reveal-s the satisfact-

oriness of any statement so far as its inclusion in a

given attltude scale is concerned.

The item analysis resuJts for the Ecology stu-

dents on the pretest is given in Appendix C.

The meaning of the two sets of indÍces found by

the item analysis requires some discussion. If

every student had narked a particular statement,

Itstrongly agreen, the relevant agreement index would

have been tOO per cent. When looking for differences

in attitudes, such a statement woul-d have-,been value-

less. BolÌen (1972) suggested that an item having an

agreement index greater bhan .9O should not be r€-

tained. On this basis none of the ltems would be

eliminated "
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The discrimination inciex shows how nelI a

particular statement distinguishes between those

students whose overall environmental attitude is
most favourable and those whose attitude is least
favourable" Thus it is a measure of internal
consístercy¡ givlng a higher figure for those state-
ments which contribute most to the dlstinctlon be-

tween the attitudes of different students. The

determinatÍon of a borderline, below which the fig-
ure is judged to be þoo low, could lead to much

discusslon. It could be argued that any statement

vsith a positive dlscrimination lndex is worthy of
retentlon, The figure of O,ll+ was suggested by

BoIlen"

0n this basls itens I, 2r 7r 12 and 23 could

be eliminated. It should be noted, however, that
items 7, LZ and 2) showed a high level of iten
difficulty and corresponding low agreement index.

ft was declded to administer the instrument as 1t

was, to the test group on a posttest basis and to
repeat the iten anal.ysis, The posttest was adrnini-

stered to the salne group on January L7, L975. The
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results of the ?JD t'esb are shown in Appendi-x C'

On the posttest item analysis, iterns 1, 7,

LZ and 2J all had a discrimination index above

O.1r+. fn fact, item 12 with a dÍscrimination in-

dex of only 0,06 on the pretest is tied with item

V as the most discriminatlng on the posttest with

an index of O.43, Item 5 and 2l¡ which had reI-

atively low agreement inclexes and high discrimination

indexes on the pretest are seen to have high agree-

ment indexes and 10w discrimination indexes on the

posttest. Iten 2 vsas discarded as it did not meet

Bollents criteria on either pre or posttesto

Eeliabilitv of the fnstrument

1. It was decided to use the test - retest method

on a control group to check for the reliability of

the instrument. A Botany class of 2? students from

vincent Massey collegiate uho had not taken Ecologyt

and. who were not currently taking Ecology wrote the

pretest in March, L975, and the posttest four weeks

later. The speannan Rank correlatíon Coefficient

for the overall scale was .840.



l+0

2" As an addltional measure of reliability, it was

decided to check on the internal consistency of the

scale, Correl-ation coefficients vlere calculated for

each of the survey items. The results are shown in

Table 7.
Table â

Spearman Rank Correlatlon Coefficients

of Pre and Post Survey ResPonses

ftesr
Number

Corelat ion
Coefficient

Item
Number

Correlation
Coefficient

I
2

)

b

5

6

7

I
9

10

11

L?

13

.578

( etiminated)

. t+18

.b62

,879

,491

,371+

.760

"633

" 
¿+I¿l

.677

"690

.696

rb

L5

16

T7

18

1g

?o

2L

22

2)

24

25

26

"758

"l+22

"8l,2

"l+79

"65Q

"7 b?

,915

" 828

,689

.742

.891t

,53L

"750

Note: Critical value at .O5 }evel for N:22 is .359
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Valí9ity of the Instrument

Item content and the method of sel-ecting

items provide .a basls for validity. In additÍon

to content validity the scafe was shown to dif-

ferentiate between a grouP of subjects who had

taken Ecology (fall term pilot group) and a group

(faII terrn control group) who had not taken EcoJ-

ogy, Largest difference between scores on the

posttest obtained from Kolmogorov-Smirnov Two

Sample Test was .478, which is significant beyond

the "O01 level of confidence.

It is assumed that the instrument also has

predictive validlty as the scores of the faIl tersr

pilot group changed in the predicted direction

after the experimental- treatment. Largest differ-

ence between Scores on the pre and posttest obtained

from Kolmogorov-Smirnov Two Sanple Test was "4L9,
which is significant beyond the '001 level of con-

fidence.

Shaw and Wrlght (,1967) have stated that pre-

dietive validity seems to be most important when

one wishes to rel-ate attitudes to actions"
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CHAPTER

RESULTS

The purpose of this study was to develop an

instrument to assess environmental- attitudes and

use it to determíne the effect of an Ecology course

developed for use in the secondary school Ievel.
Four questions were generated frorn the study, and

the answers to these questions as derived fron the

statlstical analysis will be discussed" A complete

list of pretest and posttest scores grouped by

grade level and sex is shown in Appendix D"

Question 1" Does a collrse in Ecology have an

effect on studentsl environmental attitudes?

To answer this question the following nuIl hy-

pothesis was tested:

Hypothesis 1o There is no significant
difference in environmental attitude
between the treatment group which has
completed the Ecology course, and a
control group which has not.

A Kolmogorov-Smirnov Tr¡¡o Sample Test based on

the posttest scores resulted in a D value of .255.
'Sínce the critical- value at "O5 is .187 the de-

cisÍon was to reject the nuIl hypothesis.

A pretest comparison discussed in Chapter l
indicated that the treatment and control group uere

r
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not significantly different at the "10 level of
confidence "

An additional test to determine whether or not

appreciable effects could be attrlbuted to history
and maturation was conducted, Pretest and posttest

environmental atüitude scores of the control group

were compared for equivalence using a Kolmogorov-

Smirnov Two Sample Test and a ,l-O leve1 of confidence.

A maximum D value of "IZJ was obtained. The crltical
value at ,10 1evel of significance is .253, therefore
the groups were considered to be statistically equiva-

Ient. The high confidence level was chosen to help

give assurance of equivalenceo

QuestlorL ?o Does grade level- have an effect on

studentsr environmental- attitudes?
To answer this question the following nuIl hy-

potheses were Ëested:

Hypothesis 2a. There is no significant
difference between students in
grades ten, eleven and tuelve in
environmental attitude before re-
ceiving ínstruction ln Ecology.

Hypothesis 2b" There is no significant
difference between students in
grades ten, eleven and twelve in
environmentaL attitude after eom-
pleting the course in Ecology"
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Hypothesis 2c. There is no significant
difference in environmental attitude
between students in grades ten,
el-even and twelve of the treatment
group which has completed the Ecology

"or"ä" and the studènts in grades-ten,
elevén and twelve respectively, of a
control grouP which has not'

To test hypotheses 2(a) and 2(b) scores of stu-

dents in grades 10, 11 and 12 on the pretest and then

on the posttest were compared by using the Kruskal-

V¡allis One-way Analysls of variaocêo The resufts are

shown in Table I+. A .O5 Jeve1 of confidence vlas used'

Iable l+

Kruskal-WaII1s
One-$Iay Analysis of Variance- for Grade Level-s

Pretest

Posttest

1095 " 0

921+"5

651.0

7L7 "5

739.O

8,+3 . o

1l+.50

I "92

2

2

Souree

R. Valu.es
Gra

N:21+ N:27 _ N:I

Wit,h reference to Table l+ an H value of 14"50

has a probability of occuffence under Ho of less

than .OoL The decision was to reject nulJ hypo-

thesis 2(a), An H value of 8,92 has a probabíIity

of occurrence under Ho of less than .o?. The de-

cision was to reject null hypothesis 2(b)'
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To test hypothesis 2(e) posttest scores of stu-

dents in the treatment group 1n grades 10, 11 and L2

were compared r,rith posttest scores of students in

the control group from corresponding grade levels by

using the Kolmogorov-Smlrnov Two Sample Test. The

results are shown in Table 5"

Table 5

Kolmogorov-Smirnov lwo Sample
Test Comparison of Posttest Scores
of Students in Treatment Group and
Control Group by Grade Levels,

Source

Grade 10

Grade 11

Grade 12

D Value

,3r2

"l+67*

"5r7*

Critical- Value

.454

.435

"l+62

l'significant at .O5 leve1"

Wit,h reference to Tab1e 5 the decision was to

reject nuIl hypothesis 2(c).

Question 3. Does the sex of the sÈudent have

an effect on envíronmental attitudes?

To answer this question the following nuIl hy-

potheses were tested:

HypothesÍ" 3a. The treatment group
shows no significant difference
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in environmental attitude be-
tween the sexes, before receivlng
instruction in Ecology.

Hypothesis 3b. The treaÈment -glgttp
shows no slgnificant difference
in environmental attitude between
the sexes after receiving in-
struction in Ecology"

Hvp ot he såi r?:;".::"ffi å;"î:";åËi¿ åï"åË:
titude between the males and
females of the treatment grouP
which has completed the EcologY
course, and the males and females
respectively of a control grouP
uhich has not"

To test hypotheses 3(a) and 3(b) the test scores

of the males and the fernales were compared first on the

pretest and then on the posttest at the .o5 level of

confidence "

A Kolmogorov-smirnov Two Sample Test resulted in

a D value of .l:43 on the pretest and "l?I on the post-

test. The critÍcal value is -292- The decision was

to not reject nulI hypothesis 3(a) or null hypothesis

3(b). '

To test hypothesis 3 ( c ) posttest scores of rnales

and females in the treatment group were compared wlth

posttest scores of students in the control group of

the corresponding sex using the Kolmogorov-'smirnov

Tvro Sanple Test. The results are shown in Table 6.
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Tab1e 6

Kolmogorov-Smirnov Two Sample
Test Conparison of Posttest Scores
of Students in Treatment Group and
Control Group by Sex.

Source

Mal-es

Femafes

D Value

,379*

.31+O

Critical Value

"31+5

"3 5l+

,¡ Significant at .O5 Ievel
Wíth reference to Tab1e ó the decision was to

reject null hypothesis 3(c)"
Questior 4. Do attitudes as measured by the total

scale or by the different factors which make up the en-

vironmental attitude scale change differentially over-

all or with respect to grade level or sex?

To answer this question the following null hy-

pothesis was tested:

Hypothesis l+" The treatment group shows
no differentlal- change with respect
to the total scale or to the factors
of the environmental attitude, over-
aII nor by sex or grade.

To test this hypothesis factor scores $rere com-

puted for each student, The distribution of the

total scale scores and factor scores were tested for
significance on a pretest posttest basis for the
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Table 7

K olmogorov-Smlrnov
Tr^ro Sample Test Comparison of Pre-

test, Posttest, Total- Scale
Scores and Factor Scores.

---T oõãI--
Scale Faetors

Source 123t+56
OveraIl .257* , f Ê5 .27I*' .111+ "157 " 

186 "37I*
Males "3/+3+ .3.+3* "257 "37?+. .114 .Ll+3 . &00*

Females "286 "IUz ,28.5 -" 086 .285 "257 . j72¿.

Grade
L2 .47t+* .bzl- "263 "I25 .158 "316 .526+

Grade
11 ,l+t+5* .259 .33b .t+l+5* .33t+ .225 .482*

Grade
10 "333 .208 ,2O8 .2Og " 083 "l?6 "375

+ Statistic slgnificant at "O5 Jevel,

Note: Critical values for "O5 level are:

Overall ($=/0) = .23Q Grade 12 (N:Ip) : 
"[t+1

Ma1es (N:35) : .325 Grade 11 (N=27) = "37O

Feroales (N=35) = "325 Grade 10 (N=Zlo) = "393
Based on the data of Table 7., the decision was

to rejecÈ hypothesis I+.



l+9

group overall-, for the sexes, and the grade levels

by means of the Kolmogorov-Smirnov Two Sample Test"

The results for this hypothesis were treabed at the

"O5 level of confidence, The results are shown in
Table 7,
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CHAPTER M
CONCLUSIONS AND IMPLICATIONS

Based on the results of the research undertaken

this section will list and discuss concluslonso

I" The Ecology course was effective in develop-

ing positive environmental attitudes in students.

These results seem to indicate the Ecology

course was effective in achieving one of its prime

goals, that of improving environmental attitudes.
This tends to confirm the findÍngs of others (George,

1966; Yakimishyn, l-973 ) that attitudes can be im-

proved by exposure to Ecology or Environmental

Scj-enee. The instrument developed was also found to
be effective in measuring student changes in att-
itude,

2. Grade leve1 has an effect on studentsr en-

vironmental attibudes, both before and after the

course in Ecology.

Since students of different grade leve1s had

different attltudes even before Eeology instruction,
posttest differences, by grade level-, cannot be at-
tributed to the course,

Inspection of the data from Table 5, Chapter 5 o

shows that the difference on the posttest of the
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treatment group compared to the control group was

not signíficant for the grade t0 students but was

signlficant for the grade 11 and 12 students,

Inspection of the test scores shown in Appendix

D indícate that even though the grade IO students

scored high on both the pretest and the posttest,

the increase did not appear as great as for the

grade 11 or grade 12 students. In fact, the grade

10 girls did slightly less well overall on the post-

test than on the pretest. The fact that the grade

lO students did not improve by as great an extent as

the grade 11 or grade I2 student's would seem to in-
dicate bhat the Ecology course was less effective in
improving their attitudes, even though theÍr eager-

ness and enthusiasm seemed to lead to high test scores.

Much of the discussion and many of the assignnrents in

the values area of the course would be more bene-

ficial to students who were at l-east minimally tfornal

operationaln than to those students who uere rrconcrete

operationaln.

This interpretation would assume that the grade

10 students, b€cause of their generally lower age l-ev-

el, would contain a greater proportion of concrete
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operational thinkers than the grade 11 ot 12 stu-

dents. Age level of high school students had

earl-íer been found to be e significant factor by

George (1966).

At least part of the reason for the compare-

tively smaller improvement of the grade Lo students

could have been due to their having ínitially high

attitude scores. They, thereforer had less room for

improvement "

Finally, the grade 1O students, who generally

had the least erposure to high school science courses,

scored the highest on the pretest. This would tend

to lend support to the work of Steiner (197I) who

concluded that the amount of science a student took

in high school did not significantly affect his at-

titudes toward the environment.

3. Students of different sexes do not differ

in their environmental attitude either before or

after instruction in EcologY"

However, uhen compared with control group stu-

dents, boys had environmentaf attitudes which diff-

ered significantly from their counterparts in the

control group, while girls did not. The actual
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dlfference in D value between the boys and the

girls though was smaII" Inspection of data from

Table 7, Chapter 5, also indicates some differ-
ences due to the sex of the indÍvidual. The boys

showed significant changes, for the total scale and

for factors l, 3 and 6, while the glrì-s showed sig-
nificant changes only for factor 6. As indicated
earlier, the lack of significant changes for the
gírIs seems largely due to the negligible change

for the grade L0 gir1s"

These latter conclusions should be interpreted
cautiously" The best interpretation of these re-
sults wouÌci seem to be that overall the sexes do

not differ because when compared internally within
the treatment group neither initial or flnal overall
attitudes differ for the sexes.

These results are not surprising George (19ó6)

has found fimilar results for high school- students,

l+. Students who have completed an Ecology

course show a differential change with respect to a

total envi-ronmental attitude scale and to the fact-
ors which make up the scale overall as a group and

by sex and grade,
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Only those changes that were significant will
be discussed here, It should be noted first, however,

that there is an inherent problem in any attempt to

identify, lsolate and measure individual components

of an overall attitude. The fact that the overall

scale was shown to be both reliable and valid does

not necessarily indÍeate that the various components

of the scale are by themselves rel-iable and valid

measurements of an attitude component or factor. A

further note of caution is that Table 7 shows the

results of t+2 separate Kolmogorov-Smirnov Two Sample

Tests, this number of tests increases the probabiL-

ity that some of the results are significant simply

by chanee"

Factors 2 and ó show significant change overall.

The fact that students overall showed a significant

improvement in their attitude to factor 2 is encourag-

ing. The need to co-operate uith nature rather than

to subjugate it, is one of the most fundamental ideas

in Ecology and in the final analysis may be the most

important for manrs future survival"

Factor 6, the desire to have and allow individ-

ual freeciom, r€ environmentaf issues rqas significant

in aII categories vrith the exception of the grade
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10 students. An inspection of the factor scores

shown in Appendix E shows comparatlvely l-ow values

were obtained for this factor on both the pretest

and the posttest. This indicates that the idea of

relinquishing certain individual freedoms was not a

popular one, a result not totally unexpected. The

racL that this very basic notion of individual free-

dom showed the most significant change of all the

factors was quite surprising" ft 1s especially grat-

ifying that the Ecology course had such an influence

on student attitudes about such a basically unpopular

idea,

The boys showed a significant change for factor

I, while the girls did not, the reasons for this were

not obviously apparento The sub-components of factor

1 were also analyzed for significant changes and fact-

or l(a) was found to be significant overall. Factor

I(a) appealed to a total educational commitment to

the environment. Thls indicates an important shift in

student rationalÍzation of the basic educational

function, This may reflect the general societal view

of the fundamental function of the school system which

is away from the unequivocal commitment to universal
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literacy into the present period of doubt, hesitat-
ion and reappraisal.

Inspection of the scores for factor 3 (Appendix

E) shows that the girls generally had hlgh scores on

the pretest and posttest. The boys, and particularly
the grade 11 students, scored poorly on the pretest
and significantly higher on the posttest. This would

seen. to indicate that boys lnittally were not as

ar{are as the gírls about the problems associated with
a rapidly Íncreasing world population,

The control group as discussed in Chapter l, was

shown to be equivalent as measured by the pretest and

posttest. Therefore, history and maturation were not

an important factor over the treatment period and the

slgnificant changes shown in Tab1e 7 can be consider-
ed to have been due to the Ecology course o

Implicgtions for Educagional Practise
The rnajor implication of this study is that an

Ecology course of the type used can brlng about a

significant improvement in the environmental attitude
of high school studentsr âs measured by the instrument

designed for this study" Solution of present and

future problems of environmenta] quality and sus
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tained use of resou.rces requires an ecological aware-

ness by young people, The school system generally

must accept the challenge of educating the young

people in this regard,

It is very important in this time of rapid

change in education that attempts be made to measure

the effectiveness of new programs. The instrument

designed for this study was shown to be capable of

measurj-ng the effect of the Ecology course on stu-
dent attitudes.

The fact that initial attitudes of students in
the various grade levels v,ere different suggests

that the groups might benefit most from different
approaches to instruction. For example, those sbow-

ing high scores on the pretest might benefit most

from a more rigorous content approach with less êít-

phasis placed on values,

In the values clarification area there would

seem to be a benefit in heterogeneous grouping for
Ecology elasses, where for purposes of discussion

and group work students who score high on the at-
titude scafes could be grouped t^rith students uho

scored less weIl, in order to promote real growth
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in the affeetÍve

Recommendations

domain.

for Future Research

Based upon this research and a review of the

literature, it is cl-ear that several problems re-
quire further research, The following areas are

recommended:

1. Development and research on the effective-
ness of teaching activities appropriate for convey-

ing the varj-ous environmental concepts and principles

to the different needs of students over a range of
grade levels should be conducted.

2. Development and research on procedures for
combining environmental concepts with the social

sciences, sciences, and humanities in order to achieve

environmental understanding shoul-d be conducted.

3. Longitudinal- research Ín order to deternine

whether the environmental attitude changes are last-
ing should be conducted"

4. Research into the development of an in-
strument that has proven reliability and validity
at the factor or attitudinal component leve1 should

be conducted"
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APPENDIX A

DESCRIPTION OF INSTRUMENT

Environment Appreciation SurveY

Place a check mark beside the appropriate response'

1" Sex Male Female

2. Grade Level 10 11 L2

3. I arn currently taking the cotlrse"

f have taken the Ecology Course"

I have not taken the EcologY Course

State the extent of your agreement with each of the

following statements by circling the appropriate

letter on the right side of the page according to

the following criterla"
strongly disagree---- a

dÍsagree ---- b

uncertain ;---------- c

agree ------- d

strongly agree ------ ê
Rating

1- Ecology is very important fn thls
scientific age in which we live " & b c d e

2. I am always interested in learning

moreabouttheenvironment" abcde
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APPENDIX A (contÍnued)
_Bating

3" I have no lnterest in Ecology at all, a b c d e

l+" Ân understanding of the environment

and mants relation to it should be

the most fundamental of educational a b c d e

objectives,

5. Industry should package goods in
throw away containers because they

areconvenientforconsumers. abcde

6. Man must compete wlth nature to sur-

vive. a b c d e

7" The environmental approach is rel-
evanttomostsubjectso abcde

8" Ecology should be a requined course

program for all high school, students, a b c d e

9. Ecology is unrelated to Iífe ex-

periences" abcde

10" Ecology 1s not as lnportant as

othersubjects" abcde
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APPENDIX A (continued)

l-1, Mass public transportation systems 
Rgt¿la

shouldbedeveloped, abcde

12. Economic gain and advancemenb is the

rightful use of the land and its
wealth" abcde

13 " Ecological rather than economic con-

siderations should be of prlrne import-

ance in implementing large scale

environmentalprojects. âbcde

I¿+" Polluùion, ecology and environmental

management are overplayed topics by

themedia. abcde

L5. We should be forced to give up sone

of our inagined freedons, such as

the right to drive a car an¡rurhere at

anytime" abcde

1ó" Air pollution is no real problen be-

cause of the cleansing effect of the

wind, abcde
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APPENDIX A ( continued)

17. It is essential that everyone know

the basic facts about ecosystems, a b c d e

J8. There is very Ilttle that I rnyself

can do to help the pollution pro-

bleninmyarea, abcde

!9" The cost of disposing of a car

should be included in the original
purchase price of that car, a b c d e

20. Ecology is boring- abcde

2L" Environmental problems should be

considered in subjects other than

eeologywherepractical" abcde

22, Ecology seems to be over my head" a b c d e

23" Pol-Iution control is an issue in the

197ots and v^riIl be replaced by a more

pressing issue in the 19801s. a b c d e

?l+" Population control should be of major

concerntoallgovernments, abcde
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25. r of,en ï:::::'.:,::"::i:::l Ra'ins

mental issues with my feIlow

students" abcde

26. Family planning should onIY be

necessary in countries with large

populations and Poor economic

cond'i.Ëions" abcde
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APPENDIX B

PLACB{ENT OF ]TH\,IS ACCORDING TO

FACTORS BY EXPERTS

Factor Item Frequency
Number

1(a)

Factor Item Frequency
Number

t (c)

1(b )

a

b

20

3

I
IO

t7

22

25

5

]

7

2L

9

I
I

13

7

7

7

6

5

3

3

3

3

2

1

10

10

3

2

I
I

10

22

l_

2

l+

I
L7

t3

25

6

L2

r3

5

11

2l+

26

11

7

7

3

3

3

3

3

2

?

10

I
2

2

¿.

to

10

3
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APPENDIX B (continued)

Factor Item
Number

Frequency

10

5

b

E

l+

3

a

2

¿

Factor Item
Number

Frequency

18

25

3

r7

t9

1l*

I2

5

a

1l+

I
9

13

5

I5

19

11

5

t3

7

5

,

¿

I

l_0

6

5

?

l16

23

l_o

10
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APPENDIX C

?7 D TEST FOR TTENI ANALYSIS

Pretest P osttest
State- Agreement
ment No" Index %

Discrimln-
ation fndex

Agreement DiscrimÍ,n-
Index É ation Index

1

2

3

4

5

6

7

I
9

IO

11

L2

13

14

t5

T6

L7

l_8

8,

72

81

70

77

63

6l+

5l+

77

69

59

l+7

75

7O

l+6

73

61

7T

"08
.13

"20

.U+

"33

.36

"L3

.17

"/l

"22
.22

.06

,31

.31

"33

.31+

"?8

"20

86

75

81

79

93

80

69

60

90

76

67

67

80

8I

5?

86

67

77

.19

,12

.31+

.25

,09

.26

"L8

" 
¿+1

, l-8

"28

"25

.l+3

"26

"32

"43

"28
.40

"16
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APPENDIX C

27 D TEST FOR ITEIúI ANALYSIS

State- Agreement
ment No. lndex dþ

Discrimin-
ati-on fndex

.36

.ll

.20

"33

,03

"22

"20

.11+

Asreement Discrimin-
llnaex f" ation Index

6l+1g

20

2L

aa

23

2l+

25

¿o

48

6l+

7O

66

5)

77

l+6

ó0

76

76

67

63

92

55

67

"22

.28

.28

,31

.28

,04

"37

"5L
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APPENDIX D

TREATiVIENT GROUP TEST SCORES

Source Pretest Posttest

83 82 8z 8r

79 77 76 76

7t 70 66 6r+

75

84

80

7I+

63

85

58

77

69

6l+

85

67

57

82

78.76 7)

71 7L 70

68 66 65

80 78

73 7L

70 69

62

7t+- 73

63 55

75 74

59 58

56 56

77 69

61 58

55 53

83 70

Grade 10
Males

Grade 10
Females

Grade 11
l,1a1es

Grade It
Fenales

Grade 12
MaIes

Grade L2
Females

72 72

5T

70 66

57 57

55 b2

6z 62

57 57

6t+ 62

79 73

5I I+I+

75 7t+

68 67

63 ó0

83 80

6t+ 62

56

78 75

66 62

7I+ 70

66 66

59 58

72 69

6t 59

67

6T

57

27

6r

56

87 85 85 82 80

78 78 75 72 7r

69 6t+ 62 62 7L

8+ eo 76 7t+ 72
I

?L 70 68 65 64

59 56 55 5L 47
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APPENDIX E

FACTOR SCORES

Source

Factor l-

Pretest Posttest

Grade 10
Males

Grade 10
Females

Grade 11
Males

Grade 11
Females

Grade 12
Mal-es

Grade 1?
Females

2l+ 2t+

2L ?O

18 18

17

21 2l
19 12

23 2L

17 17

15 14

22 22

16 15

T2 I2

23 2r

27 2t+

20 20

l_8 18

22 ?2 2I

20 rg 18

18 18 18

27 25 23

22 ?? 22

20 20 lg
L7

23 2t 2L

l.tn 12 tO

2t+ 23 2l

20 tg 19

17 17 16

?6 25 2t

r_8 17 17

L2 12

25 2t+ 22

27 26 26

22 22 20

20 rg 19

23 ?2

21 2L

18 L7

20 20

T2

2L 18

17 L7

13 L2

rg L7

t5 L5

T9

L7

I7

to

17

1l+

18 16

20 20

r8 18

15 L5

20 Ig

L5 1l+

18 L7

23 ?r

20 18

17 l,l+

22

23 22

20 20

18 17

20

18

1l{.
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APPENDIX E ( continued)

Source

Factor 2

Pretest Posttest

Grade l-0
Mal-es

Grade I0
Females

Grade 11
Males

Grade 1l
Females

Grade 12
MaIes

Grade 12
Females

12 l_t 11

1010 9

766
I+-

1110 9

655
998
88 6

555
11 88
665
E3

r087

l-o 10

98
55

88
65
l+ l+

77
55

12 12 11 11

rolo 9 9

8877
I+

r2988
665

101010 9

8887
7665

101010 9

8888
66

r1 977

L2 11 11

988
876

10

I
7

I
7

3

I
7

10

I
I+

T2

9

I

12 1111 9 I
88876
6665t+
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APPENDIX E (continued)

Source

Factor 3

Pretest Posttest

Grade 10
Ûlal-es

Grade IO
Females

Grade 11
Mal-es

Grade 1l
Fe¡nales

Grade 12
Males

Grade 12
Femal-es

88888
87777
7755U
l+

88777
7 65
77666
5 4 t+ 4 b

33330
88686
66666
64
8 633

88888
88887
77776
l+

88887
5 t+3
88877
77666
6665t+
88766
66666
33
7 66h,

88888
87766
6t+t+32

88888
88 776
64332
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APPENDIX E (continued)

Source

Factor lr
Pretest Posttest

Grade 10
l,lal-es

Grade 10
Females

Grade 1I
Mal-es

Grade 11
Females

Grade I2
Males

Grade 12
Femafes

109998
88887
77766
5

109877
555

109877
?7765
55t+t+3
91666
66655
55
9997

109988
87766
6 6 5 t+?

1010 9 9 9

88888
7?766
5

10 g I I7
665
99998
88776
665t+3

il-9988
77777
53

L010 7 6

1110 I I I
88777
66664
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AFPENDIX E (continued)

Source

Factor 5

Pretest P osttest

Grade IO
MaIes

Grade 10
Females

Grade 11
Itf al-es

Grade 11
Females

Grade L2
Males

Grade Lz
Females

20 r8 18

18 18 17

L6 t6 L5

13

16 15 15

T3 T3 I?

18 18 L7

15 t5 t5
15 t3 13

18 16 15

15 L5 1l+

t3 13

20r8v

20 19 18

77 16 L5

}[ 1l+ L3

20 Lg 19 t9 18

r8 18 17 L6 16

16 V 1¿+ l¿'- 1l+

1lr

18 17 16 L6 15

13 10 10

18 18 L7 17 16

16 L6 16 15 14

14 I4 L3 12 \2

20 18 L7 17 ró

16 15 15 1l+ 13

11 11

20 19 18 L7

20 19 19 18 18

l-8 17 17 16 15

v 15 L5 1l+ 13

18 18

L6 T6

I¿+ L3

15 1l+

L7 ró

L5l-5

95
L5 L5

lL 1l+

13

18 17

1l+ 1l+

t) L2
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APPEi\iDIX E (continued)

Source

Factor ó

P retest Posttest

Grade 10
Males

Grade 10
Females

Grade 1I
I{a1es

Grade l-I
Females

Grade 12
I{.al-es

Grade L2
Females

13 13 t3

l_0 10 9

888
5

12 11 Ì1 10

888
L2 1110 9

917 6

6553
11 11 11 10

9988
62

1110 9 9

]4 t3 13 13 12

L2 r2 12 11 11

l_19888
6

12 t2 1l 11 10

7 65
L3 13 12 12 11

11 10 10 10 10

997 62
L3 13 L? L2 11

11ir1010 9

98
13 t2 10 10

14 14 1l+

11 11 1I

1099

10 10

99
87

9

6

3

9

I

13

11

I

Tó

12

10

It+ 13 12 10 10

99166
665 31


