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R AN ABSTRACT OF THE THESIS OF

Vivian George Eyers for the degree of Doctor of Philosophy

in Education presented on September 17, 1975

"section was designed to trace the major source of student information

Title: ENVIRONMENTAL KNOWLEDGE AND BELIEFS AMONG

GRADE TEN STUDENTS IN AUSTRALIA

Abstract a‘pp_roVed:

Fred W. Fox .o

The purpose of the study was to survey aspeéts of environmental .
knowledge and beliefs - among Grade 10 students in Australia, in the
bglief that such information would he useful for workers in the develop-
ing field of environmental education there.

A survey instrument prepared and used for a similar purpose in_
the USA was used in the study, after adaptation to suit the Australian
situation. The new instrument contained 40 items in two areas called

w

"knowledge'' and 'beliefs.'" One of the 30 items in the knowledge

about the environment, while one of the 10 belief items concerned per-
ceived loczal problems. Best responses were identified for each of the

29 multiple choice knowledge items, while a selected panel of environ-

mentalists and educators provided a common reference point for the
nine rermaining belief items, so that a composite attitude measure
could be obtained. This reference point was that of an attitude favor-

ing the preservation of homo sapiens.
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In modifying the original instrument, the SMOG grading was
used to ensure that the readability of the final instrument was at the

\ Grade 10 level.

From a two-stage sampling method in which the first stage
(secondary schools) was drawn with a proba'ility proportional to
size, 174 schoolspwere asked to each provide 30 s_'tudents who would
complete the instrument, Within each of the six Australian states,
all school types (Government, Catholic and Independent) were rep-
resented in the proportion of their Grade 10 populations.

The collected stu‘dent responses were analyzed by standard
computer programs, with comparisons being made with respect to the
independent variables of state of residence, school type, region
(metropolitan or not),‘ sex and rnernbershiprof a self-identified group
derived from responses to the '"major source of environmental
knowledge'' item,

. . \ . .
For item by item comparisons, chi-square measures were used

to investigate hypotheses that the frequency of co'rrejct knowledge

responses, or of agree-with-panel belief responses was the same for

each group within the,.,indeper%dcntly variable sample populations. In

an attempt to avoid spurious significar’mes, and to emphasize practical

differences, a confidence level of 0.001 was chosen. 1
A‘na%ysis of variance procedures were applied to the means of ;

total knowledge and total attitude scores. The same confidence level |

was used again.

\
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Findings

Of the 174 schools approached, 160 or 92% replied positively,

‘providing the responses of 4821 students.

A general examination of the responses revealed a number  of
areas of knowledge inadequacy. The composite attitude displayed was
one which could be regarded as supportive of measures designed to

preserve the species homo sapiens. Responses to several items sug-

gested that such positive and general attitudes might not be stable when
individual conveniences or freedoms were threatened.

On an item by item basis, mosf differences in resporise were
associated with hs‘t‘é‘téwof resiaehce, ‘with séx and with rnembership of
one of the self-identified '"'source of knowledge'" groups. ’

YW hen total scores were considered, differences in the knowiedge
section were associated with sex and ""source of knowledge.' Males
gave superior responses to those from females in this section. ‘In the
attitude section, differences were associated with school type, region
and with knowledge source, but not with sex.

Responsés to the '"'source of information' item indicate that as
far as these students are concerned; schools are not yet providing

them with special environmental education courses which supply the

major component of their knowledge about environmental matters.

'On the other hand, the very positive response of the schools to the

study is taken as an indicator that Australian secondary schools have
a high degree of interest in gaining information which could be aseful

to them in future environmental education programming.

c3
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ENVIRONMENTAL KNOWLEDGE AND BELIEFS AMONG
GRADE 10 STUDENTS IN AUSTRALIA

I. INTRODLUCTION

The recent emergence of a widespread con§ciousness about the
deteriorating quality of the human enyironment has been followed by a
call for the schools to provide programs of Environmental Education,
Because of the rapidly increasing interest in such programs, and
because of the likely implementation of an-Australian National Environ-
mental Educaﬁon Project, this study surveyed current knowledge and
attitudes about general environmental matters among Grade 10 students
in Australia.

In Chapter I, a br.ief resume of the origin and nature of the dema{nd
for Environmental Edu.cation1 programs is followed by an account of the
scope of these programs and the extent of their implementation in a
number of countries. A recent proposalvfor a Nafiénal Environmental
Education Plan of Action in Australia is described, together with a
statement of a perceived need for a baseline stud)} of current Environ-

mental knowledge and attitude patterns among Grade 10 students there,

lT.he lengthy term ''environmental education' is used so frequently in
this study, that an abbreviated form E-E is sometimes used where
grammatical requirernenis peruiii, especially where the term has to
be used in close sequence,
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Hypotheses, working definitions and an outline of a research design

for such a study follow.

The Need for Environmental Education

- In 1916, no less a liberal humanitarian than John Dewey remarked
upon the desirability of ''playing freely upon the subjugation of the
world for human ends' (p. 136). This widely accepted view that man
could subjugate the world for his own ends has undergone a drastic
re-evaluation now that the consequences of such activities have
become evident., During the last decade, an environmental conscious-
ness has developed, both described and fanned by voluminous litera-

: . o 2 .
ture;. popular, scientific and governmental, The following extract
from the Documents for the U,N, Conference on the Human Environ-
ment (Stockholm, 1972) summarizes and describes this new conscious-
ness:

- We see around us growing evidence of man-made harm in many
regions of the earth; dangerous levels of pollution in water, air,
earth and living things; major and undesirable disturbances to

the ecological balance of the biosphere; destruction and deple-
tion of irreplaceable resources; and gross deficiencies in the

Widely cited references include: Rachel Carson, Silent Spring
(Boston:; Houghton Mifflin, 1962); Paul R. Ehrlich, The Population
Bomb (New York: Ballantine, 1971); Donella Meadows et al., The
Limits to Growth (New York: Universe Books, 1972, 1974); and
Jeremy Evans and Stephen Boyden (eds.), Education,and the
Environmental Crisis (Canberra: Australian Academy of Science,

1970).
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man-made environment of human settlements (U.S. Dept,
of State, 1972).

The prpblerns described in this statement are taken so seriously
that a growing body of scientific opinion‘vnow sees the redressing of
this irr‘lb'ralance as the most important task facir;g humanity (Meadows,
1974, p. 193). .Whether or not various governments see such a talsk
as the most important one facing them, there has nevertheless b;een
considerable legislative’actlvity expressing concern, a degree of
responsibility and some comrni.\tr;nent for action. (Examples include
the Ui S. National F)nviroprnental Policy Act of 1969, and the Environ-
mental Protec.tion Acts of Victoria, Australia, 1970, and of South
Australia, 1972.)

In addition to the economic, technical and legal effects of such
legislation, there has been a substantial movement tdward providing
programs of environmental educlation. These programs have
appeared in both formal and non-formal educational settings. In
Australia, for example, more than 200 agencigs have been identified
as being involaved with envifonmental education in some form
(Australian Conservation Fom;ndation, 1974). The extent of the
irnpox"tance attached to educational programs ié illustrated by a state-
ment from the 1972 U.N. Conference in Stockholm; ""Education and
training are vital to the long term success of environméntal policies™
(U.S. Dept. of State,. lQ?Zb). The Introduction to the Environmental

Education Act of the U.S. Congress (1970) recommended that every

-
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phase of education be reordered so as to bring about ecological under-

-

standing, while in Australia at a conference sponsored by the
Australian Academy of Science, Frankel (1970) expressed the view

that for the coming decades, environmental education was 'the most

R

pressing and important aspect of zducation. "

One result of the 1972 U.N. Stockholm Conference is that UNESCO

has been charged with specific leadership responsibility at the inter-

national level. In January, 1975, a three-year environmental educa-

tion project was approved (Stapp, 1975).

I

The Nature of Environmental Education Programs

In an attempt to list the environmental education programs which
have proliferated in the last fewtyears in the USA as a response to the
encouragement described in the previous section, ainumber of colla-
tions and classifications of these programs has been made (e.g. Helgeson
et 1., l97i; Rocchio and Lee, 1973). Working from such

sources, Lt;.cas (1972) and Linke (1974a) have analyzed the general
nature of environmental ‘education programs and the way in whiclr% some
of the key terms are used.

Liucas noted basic confusions and differences in the use of the
term 'the environment,' While the common assumption was that the

referent for the environment was human, in some cases the referent

appeared to be the individual human, in others some demographic

i
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group (e.g., Americans) and in others the species homo sapiens.

Depending on the referent position taken, different stances concerning
relevant conservation ?nd education programs were likely to be taken.
“’hére,such referent differences w;;re not made clear, difficulties in
communication between environmental conservation proponents tended
N to appear. For example, Lucas a.ttributed the "acrimqny" in the
debates between Ehrlich and Commoner'3\ to the assumpt}qn of a homo
saoigns referent viewpoint on one hand, and that of the individual human
on the 'othgr. A further complication was perceived to arise from the
common usage of the term ''the environment, ' In many cases studied,
the user applied a limitation, so selecting those parts of the total
human environment (the Universe) which had relevance and-interest
to the user at that time. However, such limitations tended to be
implied rather than stated.

From an analysis of the literature concerning E-E programs,

Lucas decided that in its common use, the term E-E referred to one

or more of the following primary classes:

e

Edu_catioh about the environment--facts, concepts, principles;

Education for the environment--attitudes and skills directed to
conservation;

Education in the environment--forms of outdoor education.

3In ""A Bulletin Dialogue, '' Bulletin of the Atomic Scientists 28; 5. ‘
May 1972, p. 17. A -




A conclusion was reached that while many programs specified the

first two goals, most had the emphasis of being for the environment,

From a list of widely ased and accepted definitions, Linke (1974).
extractt\ed a ""common core of essential characteris‘tics” of E-E, fforﬁ.ff':;
which a model for the goals E-E was then developed:

l. An awareness of the interrelation between man and the
environment;

2.. A concern for the quality of life;
3. A commitment to environmental conservation (p. 21).
.
A close relationship between his model and the primary classes
proposed by Lucas was noéed.

Both models propose or imply the development of attitudesb
favorable to environmeﬁtal conservation. References in the literature
to the need to develop such attitude patterns were noted so frequently
that Linke concluded that this emphasis placed environmental educa-

tion in the unique position of being more characterized by attitudinal

goals than by cognitive ones.

Environmental Education in Australia

In 1973-74, Linke obtained federal funding 'to examine the
current status of Environmental Education in Australia, and to com-
pare this with overseas trends, with a view to providing some rational

basis for directing and coordinating future-developments in this area. "

Countries included in the study were the USA, the U.K., the USSR,

1
|
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Canada, Sweden and Australia. The highest degree of support for
environmental education was noted in the USA, where hundreds of

had been placed on teacher education. In Australia, although numerous
organizations were found to be involved in some aspect of environ-
mental education, these activities were uncoordinated. In the schools,

many teachers had initiated programs in this area, but no major

comprehensive efforts had appeared. In a summary of the international
situation, Linke remarked upon the generally uncoordinated nature of
thie approaches and the general lack of agreement about relevant
(instructional) objectives. Hopefully, the new UNESCO project will
help to overcome some of these deficiencies.

For Part II of the survey, an analysis of the nature and extent

of environmental education in Australia was undertaken (Linke, 1974b).

Four techniques were used: . (1) an analysis of relevant documentation;

(2) a mailed questionnaire to schools and their teachers; (3) personal
interviews with educators; and (4) the development and application of
a system of content analysis to relevant curriculum materials, Of

373 elementary and secondary schools approached, 99 replied. Among

the respondent teachers, many were found to lack a clear model for
environmental education, attributing to it a big range of characteris-

tics which Linke called "inappropriate. ' A content analysis of news-

paper, radio and television progiaimis indicated a low level of




environmental content., Similarly, a representative sample of
curriculum materials showed little environmental content, especially
in vs}__cience materials. Even those sciencé cﬁrriculum materials
developed from outlines specifying environmental goals were found to
be deficient in actual content in this area. \

In December, 1974, the Federal Minister for Educatiop in
Australia set up a special committee of the national Curriculum
Development Centre (Spring, 1975). The committee was required to
survey the field of environmental education in Austr\alia so as to
identify needs and to suggest ways in which the Curriculum Develop-
ment Centre could act to meet these needs. An '""Action Plan for
Environmental Education' 'was proposed by the committee with a bud-
get of some $2 million over a thrée—year period. With a primary
thrus.t toward teacher education, the Plan provided for Regional
Consultants, a National Information Centre, local Information and

Field Study areas, and the establishment of teams for materials

development and for evaluation.

The Need for the Study

There is.such interest in environmental education that the
proliferation of these programs can be expected to continue, even if
the Australian federal government does not fund the Project recom-

mended by the Curriculum Development Centre. A usefully




cocrdinated approach to E—E could Be achieved in Australia, where
centralized organization of education still exists, But to achieve this
coordination, basic curriculum de._cislons need to be taken, Some of
these include:

1. What definitions and usages are appropriate for the terms

environment, _thg environment and environmental education?
What referent for "environment' should be used?

2. Should E-E programs be 2about the environment, or ;f_oi the

environment, or be _l_rl it?
3. Should E-E be provided in the form of separate courses of
study, or should a transdisciplinary approach be used, in which
E-E is merged with other courses of study? |
4.‘ What age-range of students should be attended to? (In
Australia t‘he school population falls dramatically after Grade 10,
Should the full thrust of sch‘oﬂ-ol-based E-E programs be
completed by this grade ?)

5. What course goals should be specified? Which of these can and
should be expressed in behavioral terms ?

6. What 'means of achieving these goals are appropriatej?

7. "What evalué.ﬁon procedures sho'uld be applied to both the student
outcomes and to the E-E p.rograms themselves ?
These are flundamental questions, but a simple, practical and

prior question needs to be asked. ''What do students already know and

v
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believe about environmental matters?" While this question is always

of relevance in curriculum development, it takes on new importance
in environmental education. In this area, unlike the situation in
(say) arithmetic or chemistry,. the matter of eaucétion for or about
the environment has clearly not just been left to the schools.
Governments, public :and private agencies have all been involved, not
to mention the possible effects of the value positions taken by the
families of the students., It may be that the non-formal educational
activities of such interested parties have already established in the
target students the very attitudes (say} which formal E-E programs
might set out to develop. Prior information about general environ-
mentél L@:owledge and attitude structures seems of real importance,
especially in a situation in which coordinated or ﬁational curriculum

et .
planning is contemplated. The formulation,. the posing, and the m
analy‘sis of responses to this prior question is the basis of this
present study.

An opportunity to make use of a relevant E-E evaluative instru-
ment developed at The Ohio State University for use in a rather
similar nationwide study in the USA prox}ided an added impetus, for
it opened up some interesting international implications. Whi_lex

kS

environmental concerns are global in nature, the related activities

and attitudes of the people of the USA are of unusual importance. The

USA accommodates about 6% of the world population, yet reportedliy'

€) "
20




11
consumes some 40-50% of the natural resources consumed in the
world each day (Ehrlich and Ehrlich,b 1972). No othe_r country can
afford to disregard the environmental activities and attitgdes of a
consumer of this magnitude. A series of studies currently underway
in the USA ééeks to gauge the general environmental knowledge and
attitude patterns among Grade 10 and Grade 12 students there (Perkes,
1973). Consequently, there seemed to be additional value in carrying

‘out a parallel study in Australia, so that comparisons across
corresponding student groups might be made.

Linke‘ (1974, p. 111) has referred to a dearth of empiriéf’:&l
research of this nature. Since The Ohio State studies do address
themsellves to this relatively vacant field, the extension of an assess-

ment of general environmental knowledge and beliefs to Australia

seems appropriate, given the international nature of the problems.

The Problem

In view of the need for Environmental Education in Australia,
and considering the current status of E-E there, an importa.nt

beginning question and the fundamental problem underlying this study

is: ""What kinds of knowledge and beliefs do Australian students have

about the environment, and about environmental issues ?"
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Questions Related to the Problem

Specific questions relating to the general statement of the
problem' are as follows.
1. What is meant by the term ''environment ?"
2. What areas of kmowledge about, and beliefs and attitudes toward
this environment are r.eleva.nt to the study?
3.  What student population is appropriate for study?

4. How can this population be properly sampled?

How can relevant data be obtained from this sample ?

w

6. What anélyses can and should be applied to these data?
7. What conclusions can‘be drawn?

8. What subsequent recommendations and suggestions can be made ?

For a non-funded researchér working on such a general problem
£
in an ongoing school systefn there are other questioné. How can such

a study be carried out efficiently and economically? How can a high

degree of cooperation be obtained from the large number of schools

likely to be involved? Indeed, one measure of the need for such a-

[

study, as perceived by the schools themselves, could be taken to be

the extent of their voluntary participation in the study.

Definition of Terms

The Environment

Taking the individual human as the referent for "the

) 0.
Q ;,),‘i
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environment, " and the maintenance of that human's well-being as the

purpose for an.interest in the environment, then those parts of the
total envirs%ln'ent (the Universe) which can be regarded as making up

the environment can be identified if they satisfy three criteria.
1. The individual's well-being is potentially ‘affected by the
component, \
2, Exposu.re’ to the component is inevitable.
3. The exposure is random and unintentional (Lucas\, 1972).

The utility ({f taking this position in the present study is that it
provides a rationale for item select'ion in the preparation of the survey
instrumel;it; e.g., some of the items in an instrument designed for
USA s.tudents could refer to a version of ''the environment'' not
appropriate for students in Australia. In addition, by acknowledging ‘

the existence of different and legitimate referents for the environ-

ment (e.g., the individual vs. homo sapiens}, polar reference posi-

tions become available for the consideration of attitudes toward the

environment,

Envi.ronmen»tal Education

For the purposes of this study it will be accepted that

Environmental education is an integrated process which
deals with man's inter-relationships with his natural and
man-made surroundings, including the relation of population
growth, pollution, resource allocation and depletion, con-
servation, technology and urban and rural planning to the
total human environment, Environmental education is a

study of the factors influencing ecosystems, mental and
physical health, living and working conditions, decaying cities
and population pressures. Environmental education is intended

o:
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to promote among citizens the awareness and understanding
of the environment, our relationship to it, and the concern
and responsible acticn necessary to assure our survival and
to improve the quality of life (Environmental Zducation Act,
U.S.A., 1970).

Such a definition is taken to include "conservation education. "

Attitudes and Beliefs

Fishbein and Ajzen (1975) provide a stipulative definition of

attitude' as ''the amount of affect for or against some object." At

the same time they recognize that

Most investigators would probably agree with a

description (or definition) of attitude as a learned disposition

to respond in a consistently favorable or unfavorable manner

with respect to a given object (p. 6).

While noting that beliefs, opinions and attitudes are sometimes used
as synonymous terms, Fishbein a.nd Ajzen make the distinction that
"a person's attitude toward an object is based on his salient beliefs

about that object. "

In this study, the use of the term ""Your Beliefs'' as the heading
for the attitﬁde section (Part B) of an evaluation ins;trument
administered to students is in the sense of 'Is it your belief that
o1
The position is then taken that a summation of a number of
"sirength of belief" statements concerning designated environmental
issues can be used as an indicator of o gencral attitude toward the

preservation of the species homo sapiens.

2Y
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Hypotheses

Knowledge Areas

iy >3

There are no significant relationships between areas of environ-

mental knowledge as measured by the instrument to be used and
1, the Australian state of re.sidence of the students;.
2. the nature of the Australian school system, whether
a. Government,

b. Catholic, or

c. Independent;

(8]

geographic location, whether
a. mettropolitan, or
b. non-metropolitan;

4, sex;

[§)]

.« the source of that knowledge, as proposed by the students

responding to the instrument;

Beliefs about Environrﬁental Issues -

ik v 3
)
| Fa

There are no significant relationships between environmental

beliefs as recorded by the instrument and those strata listed under

Knowledge Areas above.
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Assumptions

Assumptions relating to the study were:

1. There was a need to obtain relevant information about the

environmental knowledge and attitudes of Grade 10 students in

Aus tralia,

an . . P . [ . can.

2. That this information could be obtained by using a survey

instrument mailed to thé’ schools.

3. That a survey instrument devised and used in the USA could

be successfully adapted and used in Australia,

That a sample of Grade 10 students could be obtained which

168

would be representative of the populaticn of Grade 10 students

in the various strata of schools in Australia.

Design of the Study: An Qutline

The Instrument

The instrument prepared for and used in the Ohio State studies

formed the basis for this study. The three parallel forms of that

instrument were consolidated into one form containing 40 items;
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30 in the "knowledge" Aaf:éa concerning matters of pop‘ulatior_l

growth, pollution and the use of resources, together with 10 items
concel’ned with -beliefs and attitudes about environmental issues.
Where needed, items were ada;pted to suit the Australian‘situation.
Attention was paid to the rgadability of the instrument to ensure that
it‘"W"a‘S‘appr'o‘pri‘ate'fO‘r"Gra:l;E 10 'students.  Two local trials of -the
developing instrument were given. Test-retest procedures were

.

used to establish instrument reliability.

The Population

The target population contained all students in the 10th grade
in the secondary schools of the six states of Australia. These
schools are Government, Catholic and Independent. The Grade 10

levels in the USA study (the other was Grade 12), and because it rep-

resents the final year of formal schooling for many students in

- Australia,

The source of population data was a listing held by the
Australian Council for Educational Research (ACER), having been
established for a Science evaluation project in 1970, It was the

most recent listing available.

e
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The Sample

A series of two-stage stratified probability samples was drawn
from this population data, one set from each state, Stalge 1 consisted
of a sample of schoolAs,ddrawn with a probability pro»portionalkto their
size. Stage 2 was a series of samples of about 30 studen.ts drawn by
the selected schools from among their Grad'e 10 students,

" The size of the Stage 1 sample drawn in éach state was calculated
after a system devised by Peaker, and used in the IEA study in 1970
(Rosier, 1973). This calculation acknowled.ges the clustering effect
produced by the use of schools as the primary sampling unit rather
than randomly chosen students drawn from the whole population,

Intraclass correlations on the knowledge areas of the instrument as

determined during the second trial were used in the calculation,

Data Collection Procedures

A single approach mailed survey technique was used. Since all
but the Independent schools operate within eaclr?; state through
centralized administrative groups, the approval of the respective
State Directors of Education Vv'~als obtained before any approaches
were made to the schools.

A mailing package was prepared for each school cAontain'mg;

1. aletter to the principal of the sichool explaining the purpose and

nature of the study, and asking for cooperation;

3
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2. a supply of the instrument forms;

3. instructions and suggestions for the sampling of the students,
a.nd for administe;iﬁg the instrument; and

4, a coded, addressed envelope fo‘r the return of the responses to

the instrument (designed as a small detachable section of the

instrument itself to minimize handling problems),
‘Since the sliccess of tHe sfudy depénded’ larfely dpon the
voluntary cooperation of the schools at a busy time of the year, . the

greatest care was taken with the design, wording and practicality of

~.

the materials in this package,

Analysis of tHe Data

Ty

»

The <oded school information and the student responses in each
returned package was punched on computer cards, and analyzed by a

combination of statistical computer packages. For the 'beliefs"

section, a ''preservation of homo sapiens' scale was established, .

from the responsesAprovided by a group of environmentalists and
educators in South Australia who were asked to respond.to that section
of the instrument from such a preservation viewpoint, The student

responses were compared by strata,

Limitations

1. The measured environmental knowledge and attitudes of

Al
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Australian students will be limited to those revealed by the
survey instrument used,

2. Observations or conclusions made about the environmental
knowledge and attitudes of Australian students, and about
environmental education in Australia will be based on informa-
tion revealed by the 1974 Grade 10 students in Auswtralia.

v s e e s ... .. . 3.  Students in the two Australian territories are excluded from the
study because of sampling considerations,
4. Only those schools and students represented in the 1970 ACER .

-

sampling frames are included,

AL
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II. REVIEW OF LITERATURE

The presvent study takes the form of a general ‘survey of
environmental knowledge and of attitudes toward certain issues
related with the environment, It.s purpose is to reveal areas of
knowledge 6r“ignorance, and patterns of affect toward eﬁviron.mental
conservation which will be of use to curriculum workers and to othérs

interested in environmental education in Australia. As the discussion

in Chapter I has shown, and as the analysis of data to be discussed in

Chapters IV and V will reinforce, E-E is in its infancy in Australia.
There have been no previous evaluative studies of this present nature
in Australia. The brief review of literature which follows has as its
goal the placement of the study within the conceptual framework of
other evaluative s‘tudies in E-E, and the location and elucidation of
)
those reseairch findings which bear upon the areas of the findings
from this stud)'f. .
The general organization of the chapter is as follows. |
1. An overview of the different categories under which evaluation
of E-E has been reported in the literature, together with-the
citing of typical or key references,
2. An identifica'tion of those aspects of the literatﬁre relating

directly to this stﬁdy, with an analysis of the findings

described in those reports.

30
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An analysis of generalized and specific findings which have a
bearing on the uses to which the findings of this particular study
might be put.

An Overview of Evaluation in
Environmental Education

The burgeoning literature on E-E now contains many studies

" relating to evaluation, Their general scope includes:

"reminders or exhortations about the necessjty of evaluation in

E-E (e.g., Stapp, 1973, for HHE. W. );

general plans for the evaluation of E-E programs (e.g.,
Rocchio and Lee, 1973);

examples of self-evaluation instruments which could be used by
administrators and teachers (e.g., Gargasz, 1973);

specific but transferable plans f.or monitoring the effectiveness
of program materials in meeting stated goals (e, g., Bennett,
1974);

descriptions of the preparation and use of evaluative instru—
ments, usually to measure attitudes toward the environment or
toward environmental issues (e.g., Hoover and Schutz, 1963b;
Steiner and Barnhart, 1972; Delucia and Parker, 1974);
studies measuring any attigude and/or knowledge change as a

result of specific courses in E-E (e.g._, Bowman, 1974);

34
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-

7. surveys of environmental knowledge, opinions and attitudes
among large adult populations (e.g., Spaulding, 1969); and
8. baseline or preliminary studies of knowledge and attitgde
patterns among students who have not yet had significant
school-based E-E experiences (e.g., Perkes, 1973).
Of these categories, numbers 5, 7 and 8 seem of the most

direct relevance to this study.

Literature Relating Directly to the Study

Baseline Studies of Environmental

Knowledge and Attitudes

There is a dearth of such studies, and only two will be

reported.

Reference was made to Perkes (1973} in Chapter I. It contains
the first report of a three‘—part general survey of environmgntal knowl-
edge and attitudes among Grade 10 and Grade 12 students in the USA.
The ciata for the study were collected from five Gréat Liake States
and six Far Western States, where a sample of 199 schools represent-
ing 30.4% of the number of schools iq the sample design was obtained.
The instrument was prepared by the staff of the ERIC Clearinghouse
for Science, Mathemat'ics and Environmental Education at The Ohio
State ﬁniversity with assistance fré.m selected consultants, and con-

tains. three forms of an inventory requiring responses to verbal items

34
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ranging over specific facts about the environmeﬁt‘,ﬁugenevr.al envi?on -
mental concepts and attitudes about certain aspects of the envir"-dnment..
The three basic environmental issues of population control, pollution
and the extenf and usage of resources were incl.t_lc_lelc‘l. There was no
attempt to arrive at a total attitude scale, means were not calculated,
and only item by item reports were made.

"An‘exafp:in'a‘tion ‘of the responses-to-the ‘knowiledge section
revealed a number of areas in which student knowledge was not high.
As far as general attitudes were concerngd’, Perkes concluded that
where these attitudes were broad in nature and involved little
personal commitment then they tended to be favorable (to environ-",
mental conservation). But in specific cases, .such general attitudes

did not tend always to be transferred intact into the new situation. It

was observed that males scored significantly higher than females on

"fact!' items, but not on general concepts. While a statistical

difference by sex appeared in some items of the attitude section, the

differences were regarded as having little practical significance.

When grade levels were considered, Grade 12 students scored better

than Grade 10 students on matters of environmental concepts but not

on facts. Again, a statistical but not a practical difference appeared

-

.

in the attitude section. Community size was found not to be related

to environmental facts and concepts, “but was related to several

attitude items dealing with local environmental concerns, Concerns

ERIC | 36 ’
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about pollution problems increased as the size of the community
increased, until a level of population of 100, 000 was reached, when
concern f.ell.‘

Two other related studies from The Ohio State University
covered the remaining regions of the USA, and used the same instru-
inent. In these studies, ye‘,b‘t to be published, relationships betwéen

Svwaedge and -attitudes are to be expiored, - - -

Hounshell 'a.nd Liggett (1973) administered an Environmental
Knowledge and Opinion Survey instrument to a random sample of
1, 881 Grade 6 students in nine school syétems in North Carolina,
The instrument contaiﬁed 35 knowledge items and 30 attitude items,
Total scores in each section were calculated, and the t-test used to
determine whether significant differences existed between the
responses of males and females, and between urban and rural
students. A correlation coefficient {r) was calculated to compare
student scores on the two subtests. Overall means were 14.3 (of 35)
for the knowledge subtest, and 16,4 (of 30) for attitude,

Girls scored higher than boys on the attitude section (signifi-
cant at the 0.001 level), but there was no significant difference
between the two on the knowledge scale. Knowledge score means for
the urban students were higher than for those for rural students (at
the 0. 05 level), but no significant difference existed between their
attitude means, A positive corrélation (0.6, significant at the 0,01

bt
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level) was reported to exist between total scores on the knowledge anci
the attitude subtests, encouraging Hounshell and Liggett to postulate
that the development of constructive environmental attitudes could be
a;hieved by providing gtu’dents with well-structured environmental
knowledge. .

A study reported in a general analysis of research on attitudes

‘about environmeatal.issues By Knapp (1972) has bearing on a question ...

which could be raised about the general importance of rcsearch about
the attitudes of such young children as those in the study,considere;d
above. Knapp reported a study of 17, 000 elementary students in the
USA by Hess and Torney. These resear\cher's claimed that while
changes in (political) attitudes occur as age increases, that a sub-
stantial degree‘ of attitude formation had occurred by the end of the
fifth grade,

tudies Measuring Environmental Attitudes

and/or Knowledge, Using Relatively
Small Numbers of Respondents

Hoover and Schutz (1963a, b) first prepared an attitude instru-

ment of 32 Likert-type items, and administered it on a trial basis to

a group of college science ma\jors.< Factor analysis of the results

produced 10 clear factors, but a number of the items were factorially

complex, In an attempt to clarify the apparently multi-dimensional
\

nature of the conservation attitudes so revealed, a new instrument

\
was prepared in which the new items were designed to relate

‘ | 33
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specifically to only one of the previously isolated factors. After
applying this new instrument to 104 science majors-and science
teachers, the use of a cluster analysis technique re\}ealed 16 clusters
of items, of which the first three had K-R reliability coefficients
greater than 07 The authors identified the items in these three
clusters as respectively characterizing "Assistance for the Common
Good, '" "Regulations foi' the Common Good' and 'Private Rights
versd:s (;‘on;er:rati\:)ﬁ.q‘6 It was felt that M'pervasive value systems! e ina ey
were indicated as determinants of conservation behavior.

Cohen (73) and Cohen and Hol].ingsiavorth (73) sret out to study
relationships between the amount of environmental information’
possessed by students and their environmental attitudes. A 70 item
questionnaire containing equal numbers of knowledge and attitude
items was administered to 454 high school students in 7 schools.

A 17 item subtest within the instrument was used as an indicator of
environmental knowledge; an overall mean of 6.24 being reported.
The student responses Were ranked on their scores on this su‘ti-

test, and then divided into Low, Middle and High Environmental
Content (E-—C) greups. The responses of the High and L‘ow groups to
the other items on the instrument were compared. The researchers
found that the Low E-C groups appeaired to be making serious
attempts to answer correctly the remaining environmentail knowledge.
qdes,tions, but that they revealed major misconceptions (e.g. about
the source of atmospheric pollution). Such misconceptions were

“
*
&
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felt to be illustrative of the kind of information which;'s'hould be
provided in E-E courses. Those students in the High E-C group, as
measured by the sub-test used, tended to have more positive

environmental attitudes, and were more ri;')repared to express these

attitudes in definite form. It was obsberved tha-t the High E-C group
contained significantly more males thaljllfemales, even though the
‘Il‘l:ImbE'rS of each iﬁ‘the sample we‘re?abo‘at eq{:fa{. ~The -authore - - - -
offered the suggestion that many of the responses by the Low E-C
students could indicate that they had not advanced beyond the
Piagetian concrete operational level of intellectual development.
While the sué:.g"estion that research on the imparting of environ-
mental information should consider the 'processing ability' of the
students seemg useful, the researchers do nct comment upon the
implication that since the Low E-C group in their study consisted
predominantly of females, that females were being regarded as
having undergone less 'mtel'léctual development than males of

similar chronological age.

\
After constructing a 28 item questionnaire from a‘list of 28

controversial topics' proposed by Garrett Hardin in relation to

human population growth, Stronck (1972) administered the instru- /
ment to 27 teachers and 493 high school students. From his

analysis of the responses, Stronck concluded that atfitudes became

more positive as grade level increased, and that in most cases the

sex of the respondent had no effect on opinion. However, in one

‘ _' a4
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item dealing with policies towarfl zero population growth, Grade 12
girls dici favor such policies more strongly than did the general
student group. The responses to several of the items encouraged
Stronck to remark that the' students seemed to be resistant to
educational programs which might change their attitudes.

Bart (1972) developed an attitude measure from 20 positive
ecological attitude statements exfracted from the literature of .such
conservation groups as The Sierra Club, The items provided Yes-
No alternativesA. A volunteer group of 100 graduate education
students were asked to respond "in an honest manﬂer" to the 20
items., _Follow'mg the coding of positive ecological reSponsers as

1, and others as 0, an ordering theory analysis was applied to the

~
&

data, Seven attitude groups were produced by this process, each
gfoup being in the form of a hierarchy, leading Bart to the conclu-
sion that such hierarchies should be borne in mind when planning.
E-E programs, From the linkages between the hierarchical groups,
Bart proposed that public and personal attitudes were relatively
independent of one another, occurring in separate groups. Attitudes

with the fewest positive ecological responses were observed to be

associated with restrictions of personal freedoms.
Other findings bearing on the matter of public versus private

environmental attitudes were r>eported by Tichenor. et al. (1972).

From a series of studies dealipg with public opinion in Minnesota

Nl
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concerning environmental issues, a general public confidence or
optimism that technology would solve these problems emerged.
Opinions on the kind of measures which could be taken to control

pollution varied sharply' according to the degree of personal or local

economic effect which could follow. If such controls were seen by

the respondents as being likely to affect short-run community
interests in a negative way, then positive attitudes did not tend to be
shown,

Ditton and Johnsen (1974) studied the attitude patterns of high

school juniors and seni.rs in Wisconsin toward water quality con-

ditions, and compared their responses with those obtained from

heads of households in an earlier survey in 1972, In comparison
with the adu‘lts,' students evaluated local water quality more
critically, and éhowed a greater willingness to state that they would
allocate public.funds to the improvement of water ciuality. However,
although local schools had recently provided intensive E-E pro-
grams, the researchers found that.the students were unable to show

a greater level of relevant environmental knowledge than the general

public surveyed earlier,

Summary

Those studies which reported on the level of environmental
knowledge among their respondents stated that this level was

generally low, In most, but hZ)t all cases, males scored higher

ey A
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than females on knowledge inventorieé, but little difference was
found between sexes on most attitude measures, especially wk;ere
total attitude scores were obtained. Some researchers noted a
positive relation between environmental information and attitude
scores, encouraging a hypothesis that favorable attitudes could be
developed by the provision of suitable information, However, a

number of students were reported in which public and private.

. attitudes toward certain issues were shown to be at variance. As

the amount of environmental knowledge held by the individuals
concerned could be considered to be constant in these situations,
the likelihood that attitude development is not, after all, a simple

matter cannot be disregarded.

-

Literature Relating to the Educational Significance
of the Findings of a Baseline Study

Particular importance will be given to literature relating to
attitude change and to the attitude-behavior relationships in this
section. | V

Once the findings o_f a baseline study have been clarified,
i@ediate questions arise concefn'mg the uses to which such find-
ings may be put. If (say) deficiencies in certain areas of environ-
mental knowledge are revealed, then the traditional remedies of

teachers and schools are available. But matters relating to the

changing of any attitudes which the study might reveal, or to ariy

&
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e assumption of a necessary attitude-behavior relationship are less
clear. However, these lat‘ter concerns are of such relevance to
environmentAal education that some reference to the contemporary
findings and views of workers in the general fields of social
psychology seems warranted, At the beginning of each of the two
following sections, a hypothetical question' is posed, to act as a

focus for the subsequent literature review,

Attitude Change

'"'If this present study reveals certain attitude patterns
among Grade 10 students in Australia, are these attitudes

amenable to change by coursework in environmental education?"

h3

Ly

McGuire (1969), in his chapter in The Handbook of Social

Psychology, lists and describes the four current theories concern-

ing attitude change (p. 266-272). These are the Learning Theory,

"the Perceptual Theory, the Consistency Theory (é:ontaining three
important subdivisions--Dissonance ‘Theory, Balance Theory and

them‘Congruity Model)-- and the Functional Theory. While remark-

ing that each has a priori plausibility, McGuire views each as
complementary and concluded that 'none of the approaches has

fared notably well when exposed to concerted research programs'

(p. 271). In a recent book, Beliefs, Attitudes, Intentions and

Behavior: An Introduction to Theory and Research, Fishbein and

44
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Ajzen (19755 point to the large number of "inconclusive a'md incon-
sistent' findings with respect to attitude change (p. 401). In their
-view, such confusing findings arise from the tendency. for
researchers sirriply to manipulate an independent variable and to
thereupon measure some dependent variable. According to Fishbein
and Ajzen, attitﬁdes (and therefore attitude changes) are just one
component of a web of components involving beliefs, attitudes,
intentipns and behaviors. Each of these components may them- |
selves be seen as having a number of elements, and numerous
interactions are possible, In such circumstances it is not surpris-
ing that the relatively simple manipulation of independent variables
shotild have such uncertain effect. E

The environmental education literature abouhds with studies

dealing with attempts to produce attitude change. They commonly

réfer to the effect of a particgiar E-E course (often brief) on the
verbalized beliefs and attitudes of respondents as previously
recorded on an attitude inventory prepared by the re-se":_vlrcher for
this particular occasion. Studies inwhich participation in a’course
of E-E did cause some positive shift in attitude as recoi_f.ded on the

instrument being used have been reported by Lyons (1971),

Lunneborg and Lunneborg (1971), Buethe (1972), -Boon (1972), and |
DeLucia and Parker (1974). Studies in whichno significant attitude *

\

change was recorded included those of Berger (1972) and Hulleman

[RIC . . 1
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(1972), while Leith and Butts (1974) observed an attitude change in

the negative direction after a short course of study.

:

Summary

Basic research on the matter of attitude change has not taken
place with environmental attitudes as the primary focus. Such
resegrch has been in the field of general social psychology and ha.ts
not yet produced a reliable model for either describing the mech-
anism of attitude change or for prescribing courses of acti‘on by
which attitudes can be changed with consistent results,

ll*“-f
\ttitude-Behavior Relationships

"'If this baseline study reveals the existence of attitudes
reportively defined as being ''good, ' will correspondingly good

behaviors toward the environment necessarily follow ? '

In McGuire's (1969) analysis of the state of basic research on
the matter of attitude change, only a passin‘g reference is made to
the relation'ship between verbalizgd belief and overt behavior,
"'because it has been so little stu'died by basic researchers' (p. 270).
However, McGuire notes the néed for such research not only for
its intrinsic worth but for its special application to advertisihg and -
marketj‘ngr activities, political behavior and social action.. The lack

of such research, at least until the last few years, might be due in

44
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part to the ‘assumed and "common sense' connection between the .

two variables of belief and behavior. (McGuire seems to be using .
the terms "attitude anc‘1 'belief' synonomously in this section.)

Some definitions of attitude contain a statement of such expected
attitude-behavior consistency. For example, Kahn and Weiss (1973)
regard attitude(s) as "eﬁduring dispositions indicating response
consistency, "' while Fishbein and Ajzen (1975) in proposing their own
conceptual'model for a relationship between beliefs, attitudes,
intentions and behavior reco_gni’z"e that "most investigators would

- 1.

1 be described as a learned pre-

probably agree Luatl attitude can
disposition to respond in a consistently favorabie or unfavorable
manner with respect to a given object!" (p. 6). While such a
.definition seems to be that which environmental educators have in
mind when they stress education for the environment--'"New
attitudes which will change reproductive behaviors can occur
through formal schooling ovf childreh in a program of population

education'' (Slesnick, 1971)--it is, in its attitude-behavior consis-

tency assumption very far from the definition offered by Fishbein

(and others) in conceptualizing attitude as ''the amount of affect for

or against some object' (1975, p. ll).

The classic study of LaPiere (1934) pointed to the danger of

assuming attitude-behavior consistency. He showed that the overt

behavior of a large number of American hoteliers toward the
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Chinese .members of a traveling party was very different from that
stated by the same hoteliers in response to an attitude questionnaire
subsequently sent to them., The hoteliers stated that they.would not
accept such guests, yet they actually di.d accept them, Since that
time, numeyrous studies on this a-b' consistency have been per-
formed, although not, in McGuire's view, qualifying -as basic
research. The matter is of considerable and direct relevance to
marketing research, and the act of making a sale to a customer
represents a clearly identifiable behavio;‘, thus simplifying a
research design. Pinson a\nd Roberto (1973) analyzed a number of
studies in which a high correlation between attitude and behavior had
been reported, but svtr;ted that 'the consumer studies reviewe‘d are
semantically inconsistent, thereby obstructing the possibility of
reaching agreement among different observers on the meaning of
the empirical evidence they contain,' The semantic inconsistencies
arose from ambiguities in the concept of attitude.

Wicker (1969) analyzed a large ngmber of att‘itude-behavior

studies in areas outside marketing,” Although these studies were not

&
A

concerned with environmental education, the criteria used by
Wicker in the selection of studies for his analysis would seem to be
of relevance tc environmentalists. They were as follows:

1. the unit of observation must be the individual rather than a

group; ‘ 0‘
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2, bat_ least one attitudinal measure and one overt“behavioral
measure toward the same object must be obtained for each
sub;’ect;

3. the attitude and the behavior must be measured on separate
occasions; apd

4. the overt behavior must not be merely the subject's retro-
spective verbal report of his own behavior. |

In studies meeting taese criteria;, the attitudinal data rarely
accounted for more than 10% of the \;ariance in observed overt
behavior, Wiéker remarked that "taken as a whole, these studies
suggest that vit is consistently more likely that attitudés will be

{ unrelated, or only slightly related"to overt behaviors than that atti-
tudes will be closely relatedvtqrﬂbel.‘zaviors. " According to Wicker
(p. '74), the ''only writer' at that time who had attempted to combine
into a conceptual -rnodel several factors beside attitude which might

influence behavior was Fishbein, Fishbein's model as reported by

Wicker proposed that three variab;es aclted as the basic determi-
nants of behavior:
1. attitudes toward the behavior, ‘e. g beliefs about the conse-
quences of the behavior, and evaluation of those consequences.
2. normative beliefs, (a) what the individual personally feels he

should do, and (b} what he believes society says he should do.

3. motivation to comply with the norms.

‘ : 4y




Fishbein and Ajzen (1975) ﬂé;re how developed the model
further, now including a variable "'intention' between attitude and
behavior. Intentions are seen as the immediate antecedents of overt
behavior. In this model, the intention to perform a particular

behavior is given by (p. 301):

I = (A_)w

B + (SN)w

1 2
where AB is the attitude toward performing the behavior B, SN is
the subjective norm (i.e. the influence of the social environment)

while ¥ and w,_ are empirically determined weights. ‘The variable

2
intention itself is seen to have four elements--the Behavior, its
target, the existing situation and time. A detailed déscr'iption and -
analysis of Fi‘shbein's model is beyond the scope of this review, but
the purpose of the discussion presented here. is to illustrate that

current views concerning the attitude-behavior relationship are that

the relationship is complex. However, Fishbein and Ajzen's findings

lead them to suggest that "attitude toward an object will usually

have at best a low relation to any given behavior with respect to that

object. "

Two studies by Bruvold (1972, 1973) in the field of environ-
mental education are among the very few located in that area which

relate to the attitude-behavior relationship. In addition, they bear

directly up'on the Fishbein suggestion of the likelihood of low rela-

tionships existing between attitude toward an object and any (one)
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given behavior related to that object. Bbruvold first reviewed
Fishbein's current writings, and the triadic congx;uenC'e, model of
Insko and Schopler which proposed balance between the affective,
cognitive and connétive. (behavioral) aspects of personality. After
proposing a defi.nitior; of belief which allowed the use of a pair of
diadic congruences (belief-attitude; attitude-behavior) Bruvold
described and r,,epo_r»ted results from two studies dealing with
environmental matters. They concerned relationships between the-
attitudes of certain California residenﬁts to the use of reclaimed
water, the behavior of thése residents with respect to the use of
such water for recreation purposes, and their beliefs concerning the
need for new water resources because of l-ocal shortages, together

" with the efficacy of scientific versus natural methods of purification.
;Using multi-stage cluste;w:am‘pling techniques followé.d by random
sel‘ection of dwelling units and adults living in those units, Bruvold
\
arranged for personal interviews to be held with the respondents,
placing the interviews in the context of a broad survey of California's
_ water resources. Attitudes were measured by use of a Thurstone-
type attitude scale, while behavior and belief measures were taken

by the use of structured questions asked during the interview. One-

way analysis of variance was computed for each of the comparisons.

His results showed that only weak relationships existed between any

one belief and attitude, and between attitude and any one behavior.
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However, increased consistency was observed with respect to
attitude when numbers of beliefs, or nu‘mbers of behaviors were
considered in combination. Furthermore, he was able to show that
behaviof itself could bring about change in attitude independent of
belief,

Mock (1974) reported a study in which students carried out a
survey of 356”ad;11t householders .'m Lafayetté‘: Indiana, The pur-
pose of the study was to determine prevailing\atbtitudes toward
pollution by the residents in that community, The respondents
showed commendable concern toward the recycling of solid wastes,
and 75% said that they would voluntarily separate this waste into its
various components, However, only 15% had ever done so.

A survey carried out by Gallup International on behalf of
Keep America Beautiful Inc. Land reported by Seed (19?0) revealed
that young adults had strong public attitudes about littering. How-
ever their private actions tended to be in conflict with such a public
positién.

Finally, the established position of workers in the so-called
behavior modification learning field, as expressed by Madsen gnd
Madsen (1972) is of rel{evance: A

—_ . It is much easier for a child to act his way into a new

way of thinking than to think his way into a new way of

acting, That's why we work with present observable

behavior rather than with causes or attitudes. Causes

and attitudes are not the problem, Causes will be

irrelevant when the behavior changes, Attitudes will
change when behavior changes.
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In summary, unless the development of environmentally
favorable attitudes is to be seen by educators as an end in itself,
then the matter of attitude-behavior consistency is of significance in
E-E. Little basic research has been 'carriéd out on the relationship
(especially in the field of E-E, althoug;;l-.numerous attitude .studies
have been made), but seeminély dée%ul conceptual models are
appeariﬁg. Howeve_r, .a number of analyses of individual studies
related to this issue have so far indica‘ted.that little consistency can

be expected between expressed attitude and subsequent specific

behaviors related to that attitude.
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III, THE DESIGN OF THE STUDY

The purpose of the study was to assess some aspects of the
environmental knowledge and beliefs possessed by Grade 10 students
in Australia. Such information has value to educators, especially
those preparing cirruculum materials, A subsidiary purpuse was
to compare the knowledge and beliefs of Grade 10 students in
Australia and the USA in these environmental areas.

Thelbasic tool for the study was a 40 item inventory. This
instrument was based on a similar inventory pre-rpjared at The Ohio
State Universitr;f {(Perkes, 1973) and‘subsequentl.y used for several
studies in the United States. Certain modifications were made to
the instrument so that it wo-uld better conform to the Australian
situation,

A sample .of 174 schools in the six Australian states was
drawn, These states are New South Wales (NSW), Queensland
(Qld), South Australia (SA), Tasmania (Tas), Victoria (Vic) and
Nestern Australia (WA). In eachvgf the schools, about 30 students
completed the inventory.

Once obtained from the schools, the data were transferred to
punch cards for subsequent computer analysis. A combination of

standard programs was used so as to provide frequency counts,
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tabulations and chi-squares, correlations, analysis of variance

and factor analysis.

The Instrument

The starting point for the prepafatipn of the instrument was
the‘ set of inventories designed and devéloped in the Faculty of
Science and Mathematics Education ‘at The Ohio State University,
and used in the study by Perkes (1973). The Ohio State inventories
contained 80 different multiple choice items in both cognitive and
affective areas. - The major fields of environmental concern
covered by the items wére those of population, pollution and
resource matters,

It was decided that essentially the same concepts and beliefs
could be surveyea by the use of one consolidated form of instrument,
consisting of 30 items in the knowledge area, and 10 concerning
attitude or beliefs,

Since one of the objectives of the study was to compare the
knowledge and beliefs of Grade 10 students in the USA (as repre-
sented by the Ohio State studyt) with those of corresponding fstudents
in Australia, an effort was made to retain as many of the original
items as possible. In selecting items suited for an Australian

version of the instrument, the major criteria were that selected

items should be ones which:

L |
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1. were relevant to the Australian environment;
2. had g’iobal implications, where possible;
3. were adaptable to Australian use, given that Australian data

could be sﬁbstituted if necessary; and
4. had an acceptable multiple-choice format,
The items were €dited and consolidated into one trial for;'n
(Tl;’l). The fox,;mat varied from The Ohio State University version
in that the knowledge and attitude/belief items were separated and
identifi:ed. Since the items in the latéer section required the students

to indicate the nature of their agreement with positively worded
statemer}fs,. it seemed appfopriate to label that section '"Beliefs, "
In the Ohivo instrument, the alternatives offered for the beliefs items
were agree, neutrai, disagree, no opinion, with no explanation
given for the difference between neutral and no opinion. For the
Australian version stipulative definitions for the meaning of the four

alternative responses were provided. The use of the label

Mattitude'' was deliberately avoided.

Trial Form 1

TF1 was administered to four Grade 10'_classes from two
Metropolitan high schools in South Australia. The teachers were
asked to record the time needed by their students for the completion

of the 40 items, and whether there were any obvious item or

H6
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administrative difficalties. It was reported that 25 minutes seemed
an appropriate period, and various helpful comments were made,
Even though only 150 séts of IA:'esp'onses were .'obtéined for TF1, the
opportunity was takeri. to try out ';ome of the data processing
arrangements which might be appropriate for the actual survey.
Three of th;e packaged statistical programs available at the State
ADP Center were used: TESTAT for item analysis, FACTOR for
factor analysis, and BMD IV for differences between schools.
Various item an@ format improv.ements were made, pr’o‘duc'mg

[

Trial Form 2.

Trial Form 2

TFZ was administered to ten G10 classes in South Australia,
containing 336 students in all. Four Metropolitan, two Metropo_iitan
Technical and four Country high schools were selected randomly,
the 4:2:4 ratio reflecting the relative numbers of these schools
existing in South Australia.' In anticipation of the likely student
sampling procedure to be followed in the actual study, each school
was asked to choose and use one existing het_srogenously distribuFed
class group of about 30 studer;ts. The same computer programs
were used as with TF1, with the addition that the intraclass correla-

tions, p, were calculated for both knowledge and belief sections,

This information was subsequently used in calculating the size of

the sample needed for the Austtalian study.
e
0
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- Final Form

A'_S a prelude to making plans for the distribution of a final
form of the instrument, TF1 ﬁad been submitted to the Directors-
General of the six Australian State Education Departments, and to
the State Directors of Catholic Education together with an outline of
the plans for the study. Most showed the instrument to the directors
of their;Researclh divisions, and one of these researchers (Webster,
from the New South Wales Education Department) remarked that the
reading level seemed a 'bit high'" for G10 students. As TF3 was
ready by this time, its readability was discussed with the'Reading
Consul.ta.nt\ for the South Australian Education Department, Dr.
Harry Geil. Geil édapted and applied the SMOG Readability forﬁula
(McLaughlin, 1969), assessing TF3 to be at about the G13 level. .

(Meant or_».igirfail.ly for continuous prose, the SMOG formula was

Vadapted'_to the set of multiple choice items by using every item and

treating the item stém and its longest alternative response as a
épﬁlplete sentence. )

In order to reduce the‘reading level to that of G10, some
reediting of TF3 was undert;;mken. Sentences were shortened, the
number of words containing three or more syllables wa‘s'feduced,
and technical terms were replaced by '"every-day' ones where

possible. For example, the original w?/rd'mg of Item 4:

0d
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DDT is a pesticide which

A. is non-persistent, remains toxic from several days ;to
about 15 weeks

H
1

* :
'

B. is moderately persistent; remains toxic from 1 year to
2 years

C. is_' persistent; remains toxic for many &rears

D. is permanently toxic
was altex;ed to read:

Once DDT has been sprgad to kill pests, it

A. remains active for a few weeks only

B. remains active for one or two years

C. remains active for many years

D. remains active forever.
During this final editing, an item was introduced whicﬁ gave students
a (forced choice) opportunity to identify the ma~jor source of their
environmental knowledge. In this way it was hoped to gather
informal and indirect information about the status of environmental
education in Australia. One of the items in the Beliefs section was
replaced because the Panel of Environmentalists and Educators
(Appendix 11I) formed for the purpose of establishing a reference
point for this section did not reach a consensis on that one item.
Following all these adjustments, the readability of the instrument

was reassessed and found to be at the Grade 10 levei.

g
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Finally, the reliability of the modified instrument was
examined using three Gl0 classes not involved in any of the trials.
An acceptable stability coefficient of 0.‘7 was obtained using test- .

retest procedures involving a 10 day delay.

The physical design and appearance of a survey instrument is
\

" not commonly referred to in the literature, yet the every-day

examples of commerce Would suggest that such factors are at least
likely to affect the response which the document receives. To
ensure the best possible reception for this instrument in the schools,

efforts were madea during the preparation of the final version to

choose a typeface, layout and page size which would produce a

readable, attractive and economical document, All the items and

the detachable response section were made to fit in one sheet so as

to minimize distribution and collection tasks within the school and

" to reduce costs. The Final Form is shown in Appendix I.

&
The item distribution in the Final Form was as follows:

1. Knowledge Section (30 items)

Area No, of items
population 5 nuclear radiation - 2
resources 7 chemical persistence 1
pollution; water- 4 community health 2
' air 5 ’ ’
solid waste 3 - source of knowledge 1
2. DBeliefs Section (10 items)
individual rights 2 population control 2
controls 3 nuclear energy 1
'science as savior' 1 local problems 1

1%
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The Population

The target population was defined as all students in the tenth

grade of the consecutive grading system in the secondary schools of

the six states of Australia,

Excluded Population

The population excluded from the study was those G10

students in the two territories of the Comnionwﬂ_é_‘alyth of Australia,

e

viZ. the Northern Territory and the Australian Capital Terlritory.
Geographical and sampling problems contributed to this exclusion,
However, the G10 populations of the territories are small, in 1972 |
contributing 720 and 2358 to an Australién total of 194, 927 (Common-
wealth. Bureau of Census and Statistics, Australia, 1973, p. 15),
while their courses of study and personnel still reflect their recent

links with South Australia and New South Wales, respectively,

-

The Choice of G10 as the Target Population

Grade 10 can be regarded as the final year of general
secondary education in Australia. While more and more students
are now remaining thr;ugh G111l and Gl2, the orientation in these
two grades I's still heavily directed toward preparing students for
specialized tertiary education. The loss of students at the various

gradke levels is also very high after Grade 10. An extract from the

.
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1972 school census data reveals this striking characteristic of

Australian secondary schools.

Table 3.1. Number of Students in Grades, by States,

1972.
G8 Gl0 Gl2
NSW 83, 533 62, 642 26, 546
Qld 36, 999 31, 137 10, 770
SA 24, 545 20,806 7, 468 - -
Tas ‘8, 148 6,276 1,787
Vic 66, 938 53,411 20, 367
WA 20, 642 17, 977 5,648

The target déta for the study was set in the October-
November 1974 period, near the end of the Australian school year,
so that the general education experience should be as complete as
possible.

For comparison with the USA studies, it would have been
useful to have had a target G12 population. However the loss of
about two-thirds of the G10 population between G10 and G12 would
affect the comparability of the Australian G12 population tao an
unacceptable extent., In a g‘)r’actical sense, too, it was felt that
schools would be unlikely tlo cooperéte in making their”GTlTZ students’
available for survey purposes during this period, for the students

are preparing to sit for a critical set of Public Examinations at

this time. ‘

6
,
: b~
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4 Source of Population Data

The information needed for sampling included a complete
listing of all secondary schools in Australia, together with the
number of students in each of those schools currently enrolled in
G10. The most recent list of this kind was the one prepared by the
e Australian Council for Educational Research (ACER) for the purpose‘s
of the IEA 4 Science Project in Australia during 1 9.70 (Rosier and
Williams, 1973). Although more recent data W;L;.ld have been

preferable, it was considered that since no major restructuring of

the education systems in Australia had occurred since that time,

- .

inferences based on a sample drawn from such population data

would be applicable to the Cl-lrrex./.», situation. The study nonetheless
carries the limitation that students in seconda“ry' schools established
since 1970 inad a zero probability of’being included in the sample. It
is to be noted that a corres;pond'mg lack of recent school census
informétion imposed a similar limit;ation .on the Ohic studies

(Perkes, 1973).

The Sample

‘

The aim was to draw a sample which would truly represent the

target population described. Had it been applicable, the ideal

4

i
The IEA is the International Association for the Evaluation of : i
Tducational Achievement. ‘1
1
1
]
J
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system would have been the simple random selection (srs) proce-
dure, where every student in the designated popﬁlatibn had a
probabilit&r (not equal to zero) of being iﬁcluded. However, such a
lo.t,tebryriike procedure is impractical among a population organized
into séhop'ls and classes. An alternative procedure was used,
which:prdduced an’ equivalent but necessarily larger sample. Th;e
general design of the sampliﬁé procedure is that used for the IEA
Science Study in Austra;lia, 1970 (Rosier, 1973) and is attributed to
G.F. Peaker. |

The procedure involved the development of a series of two-
stage probability samples. Stage 1 was a sample of schools drawn
with a prooability proportional to their size (pps), where the size

. . » & )
of a school is taken to be the number of G10 students in that school.

*

tage 2 samples were students selected from among the G10
students in the.sc;ools d.rawn. for the Stage 1 sample,
. It seemed logical to ch.:o’ose a stratified system, for a number
of natural strata exist among the Australian schools, not the least of
b. ;av'hi'éh is the basic organization of educational systems within state
b;)undaries. Within these strata, variations can be expected to be-

less than .arhong the whole populatidn of schools, making them

attractive sampling frames. The strata identified were: = - ™

by state (NSW, Qld, SA, Tas, Vic, WA)
by school system (Government, Catholic, Independent)
by region (metropolitan, non-metropolitan)

61
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while the substrata used were:

type of school (high, technical)
sex '

The use of the pps system obviated the need to designate a further

stratification by size.

The First Stage Sampling Frames

LS

The ACER was good enough to allow access to the sampii.ng
frames prepared for the IEA stuciy, “and to give advice during the
lengthy process of using the frames to draw the first stage sample.

Each frame is a listing of all the secondary schools in a
state, grouped in the order Government, Catholic, hdependent.
Within these groupings, the schools are separated into Metropolitan
and Non-metropolitan, thep into school type (e.g. high, technical)
where applicable, and a f}nal order is achieved through alphabetiza-
tion. The number of GlOtstuLd;ent‘é in each school is then noted.
(For the ACERFframe s, the students were actually those who were
age 14 years. This was found to corre_”s.:?ohd well to the current
n&ufnber of current G10 students in the schools, since the‘growth of
. school numbers since 1970 and an improvement ir\1 their holding
power compensates for the fact that G10 students.are aged 15 plus
and that there is a studentloss between G9 and G10.) Starting from

the top of the list, this student number was listed against the

schools in a cumulative fashion. For example, if the first four

ol
bLu
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schools had 156, 246, 321 and 172 G10 students respectively, the
cumulative list would be as follows: : : *

School A 1-156

School B 157-402

School C 403-723

School D 724 -895, etc.
A cumulative listing of this kind is needed, because the method used
to select schools for the sample is thé "random start, constant
interval'' process. When a stratified student-numbered frame is
used, this selection process automatically produces a distribution of
schools (and therefore of students) which is proportional across the
strata.

Calculaﬁt‘igg the Size of the
Stage 1 Sample for Each State

Since it was not a practical possibility to draw a simple
random sample (srs) of stq§§{1ts from the large school systems, the
selection of the students hecessarily involved the use of groups or
clusters, in which some degréﬂie of similarity of response to any
instruﬁent would have to be anticipated. Accordingly, in order to
achieve the same degree of a'ccuracy as that obtainable with a simple
random sampling procedure, a larger number of students must be
included in the two-stage sample. The steps involved in calculating

the size of this sample were as follows.

(1) Calculating the size of an '"'srs'' sample (nsrs)' For the
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IEA study, an acceptable standard error of the mean of student
scores was set at 0.06 x student standard deviation,g . For this
study, the somewhat larger factor of 0.08 was applied as a safety
measure, since it would have the effect of increasing the size.of

~

the primary sampling unit, the number of schoels,
‘ P

P ]

Now the standard error of the mean, o_, is given by (Glass and

Stanley, 1970, p. 248}):

g_. = g
X n
srs
thus, 0.080= g
) srs
1
and n = —
srs 0.08
hence ns = 150 (students in each state).
rs

(2) Allowing for the clustering effect. Kish (1965) has shown

that twsc factors are iqvolved——the size of the clusters used in the

P

saimple, and the intraclass correlation (p) among students within
those clusters. He has proposed a '"design effect, " deff’ which is ar

factor by whichn must be multiplied to obtain the size of an
srs

equivalent two-stage sample.
deff = p(b-1)+1 (whereb = cluster size).
i

... - In this study, local experience was used to suggest that a likely

cluster (i.e. class) size which would be provided by schools would ?’

be about 30. For,thev IEA studies, a value of 0. 10 was established 1
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for p, but in the planning of the sample for this study it was
decided to use as an estimate p= 0.12 as a safety margin; since no
harm can be done by iﬁcreasing the size of the primary sampling
unit, (Subsequgnt AQOV analysis of the data from the lO—.school trial

yielded p = 0. 116 for the knowledge section.) Substituting,

d 7 o= 0.12 (30-1) + 1 .

eff
= 4,5,
Hence the number of students needed was n x 4,5, or

Srs

N

| '150(4,5) = 700,

The number 'of schools needed to provide 700 students per
s‘tate is 700/36, o'r 23, H-OWever, as a §afety margin, the number
30 was used, since it was likely that some schools wouié not agree
to participate, while in others the cluster sizes might sometimes
exceed 30 students, since schools were expected to use existing
groups.. As b exceeds 30, so d increases above 4,5 so increasing

eff

the required sample size,

Drawing the Stage One Sample

The data from South Australia are provided as an example
of the procedure followed.

1. The population
Government schools

\
) Metropolitan High Schools 6812 Gl0 students
- Metropolitan Tech, High Schools 4830

64
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Non-Metropolitan High 3799
Non-Metropolitan Technical High 825

Area schools 1331

Catholic Schools

Metropolitan 1369
Non-Metropolitan 171

Independent Schools

Metropolitan . 1448
Non-Metropolitan ‘ -

Total 20,585
2. The constant sampling interval (k)

no, Gl0 students
no, schools in sample

k =

20585 _
= 50 - 686

3. A random start
Using a set of random number tables, the first nﬁmber less
than 686 was used, viz. 147. Taking this as the first selection
number, the interval 686 was successively added until the interval
1 - 20585 was used and 30 selection numbers were obtained.
4, The 30 schools
Using the ordered SA sampling frame, the 30 schools
"posse ssir;g" one of the 30 selection numbers were identified. Only

one of these proved to be a school previously used in a trial. It

was replaced with the nearest equivalent school on the frame..

Y
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A similar procedure was followed for each of the six states.

Table 3.2 shows the number and distribution of the schools drawn,

Table 3.2, Stage 1 Sample, Number and Distribution
of Schools by State.

Government Catholibc QOther Total

NSW 23 6 1 30
Qld 22 6 2 30
SA - 26 2 2 30
Tas 20 3 1 24
Vic 23 5 2 30
WA 2 4 2 30
Total 138 26 10 174

Because of the substantially smaller G10 population in
Tasmania, a somewhat smaller number of schools was drawn for

that state.

The Stage Two Sample

Schoolsl,“dr'é\vn in the Stage 1 sample were contacted by mail
(Appendix III) and asi(ed to choose 30 G10 students on one of the three
following bases. The first two methods invo&ved the use of an
existing class,

A. A class of about 30 students for which the school had already
arranged a heterogeneous distribution,
B . Failing 1, the most-heter:ogeneously distributed class

available at that grade level (e.g. not, say,a class in French
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but in one of the core subjects) )
C.  (preferably) A random s.électio'n, if the school organization

could permit it, using a random-start, fixed inferval proce-
dure (Appendix II). |

Provision was made on the return envelope for the school to

check which of A, B, or C had been used,

Administrative and Data Collection Procedures

A study of this kind d.epends heavily for its success on the
voluntary cooperation of the schools included in the sample.
Unhappily for the would-be researcher, these schools are not
fundamentally geared to meet his needs, and are increasingly
beseiged by' éﬁtside people who call on their good offices. An
important part éf the research design, therefore, was to devise
such an approach to the schools that most of them would agree to
cooperate,

Sinc;a there is a degree of centralism in the organization if
not the practices of“both the Government and Catholic systems in
each state, the first step was to write letters to the appropriate
Directors of Education in each state, describing the study 'and .
asking for their f_olrmal’ permission to approach the schools in their

care. The fact that all the Directors agreed to éhe request (some

quite warmly) could be attributed to their desire to support .
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apparently worthwhile research activities: well described. But the
researcher gratefully acknowledbges the endorsement supplied by the
.South Australian Director-General of Education, and his ;ounterpart
| in the parallel Catholic system in that state. Both agreed to send
covering letters to their colleagues in e-ach st;ate.

Fér economic and psychological reasons, it was decided to
dispense with the normal activity of writing a preliminary letter of“
raquest to the sample schools. Instead, ‘the whole packet of
materials was sent at once--an individually addressed letter to the
Pr'mcipai explaining the study and asking for cooperation, short
statements describing the administrative procedures involved, the
35 copies of the instrument, and a stamped return envelope for the
(deliberétely small) student answer slips (Appendix II). One of the
most carefully conceived pieces of material in the whole study was
the letter directed to the Principals of these schools, During the
month allotted for the return of the pabers, a feQ schools were
"sampled' by telephone in o;'der to gauge the response. Schools not
‘responding by the due date were contacted by a reminder notice,.

Once received, the responses were computer coded and
stored to await card punching. Letters of appreciation were sent to

cooperating schools and their requests for the information offered in

the original letter to the schools were met,

4
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Analysis of Data 61

Knowledge and Belief Variables

Item responses, frequency counts, distributions and per-
;gntages were taken and compared by sutrata, using standard
é“oniletér packages. From the SPSS library of programs, sub-
pr(:gram MARGINALS.was used for frequencies, CROSSTABS for |
érosstabular displays and for chi-square calcul;;mtions, and CODE-
BOOK for histograms. Correlations bet-ween item résponses and
between total scores and item responses were célc,ula'é;ed by theA
subprogram PEARSQN CORR. The program MANOV}{ (develuned
by thé Clyde Computing Service) was used for the analysis of
variance between groups within strata,

A ''preservation of homo-sapiens' score was established, as

described below, and its distribution was examined by strata.

The ""Homo-sapiens'' Analysis

A faétor analysis carried out on the data provided by the
10-school Trial 2 suggested that a clear factor was operating over a
numbe.r of the nine relevant items in the beliefs section of the
instrument. In order to determine if some particular belief pattern
was . be iﬁg exhibited, it was devided to form a Panel of Educators
and Envir oﬁineﬁtalists and té Vas,k thtramvto rrresp‘rond to the géli;afs

uestions, But rather than setiing out tu gaihier yet another set of
B

7
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indivual viewpoints in the hope of finding some commonality, an
attempt was made to delineate one specific situation. Lucas (1973)
has proposed that environmental attitudes can be polarized according

. to two referent positions for the environment, One concerns the

need for the preservation of homo sapiens as a species. The other
represents the immediat.e well being of the 'mdividuéi. The pa;lel
members wére asked to study the 'beliefs' section of the inventory,
and then to take a "oreservation of the species' position in resﬁpond_-
ing to the items., A remarkably similar set of responses was
received, Appendix III lists the panel members, terms of

'reference and the distribution of responses.

From this information, a homo sapiens position was estab-

lished as a reference point from which the positions taken by
individual students could be compared. Items 1-9 in the Beliefs

section were used to establish a 0-18 scale. The categories Agree,

) Neutral, ‘_,Dli‘sagree, No Opinion, lent themselves to the establish-
ment of such a scale, since they were tightly defined in the introduc-
tion to that section., For each item, a student response which
corresponded with the panel viewpoint scored 2. ''Neutral' scored
1, disagfeement 0 and '"mo opinion'' 0. For each student, a score,
could then be éstablishe@ on the 0-18 scale,, 's't;p'posedly_represent'mg

a composite positional viewpoint,




IV. ANALYSIS OF DATA

In this chapter, an analysis of the data obtained during the
study is described in bo.th verbal and tabular form. The organiza'—
tion of the analysis report is as follows:

1. The sampling returﬁ: extent and distribution
2, The Knowlédée sectilon (.A)

(1) frequency counts of the item responses by the total
sample

(2) the development of a new informal stratum from the
responses to Item A30

(3) group comparisons of '"best" resgg‘onses to each item
within strata

3. The Beliefs Section (B)
(1) frequency counts: total sample

(2) group comparisons'ofn”Agree with Panel' responses

(3) a composite attitude toward ''the preservation of homo

-

sapiens" : o
‘(4) Responses to Item B10 by strata -
4. Comparisons between item responses by Grade 10 students

in both Australia and the USA
(lj Knowledge section
(2) Beliefs section

5. Analysis of variance studies

(1) between strata groups using raw total Knowledge scores

70
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(2) between strata groups using Bglief scores
6. Correlations between item résponseé, and betwéen item
responses and total scores,.
7. Factor analysis .
8. Alternative second stage sampling procedures:‘ analysis for

differences in response

These results are summarized and interpreted in Chapter V.

Sampling Returns and Distributions

A-dissection: of school responses is shown in Table 4.1. An
overall response of 92% was obtained; 160 of the 174 schools
approached sent in returns by the due date. The second stage

sampling carried out by the schools produced a sample of 4821

> Ty

students, with . a mean class size of 30.9 and a mode of 35. Of
these students, 2334 or 49.7% Weren‘malesand 2361 okr 50. 3% were
females {126 students did not state their sex). |

Thé éampled schéols were offer$éd three altefnative methods
of drawing the stage 2 sample. Tébie 4.2 shows that all three
methods found substantial u-se,,‘ the most frequent (45.2%) being that
" of choosing one class among a set of classes containing hetero-

geneous grouping of students.

70
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Table 4.1, Sampling Returns by States: Schools\Invited (SI),
Schools Responded (SR), and Students (St).

Government ' Catholic
Metropolitan Non - " Metropolitan Non-
metropolitan metiopolitan
SI SR St SI SR St SI SR St SI SR St
NSW 13 10 331 10 1o 317 3 3 103 3 3 92
Qid 8" 7 205 14 12 351 3 37104 3 3 93
SA 17 17 514 .9 9 255 2 2 68 - - -
Tas 7 7 213 13 13 373 2 2 6l 1 1 30
Vie 14 13 383 9 7 195 3 3 101 2 -1 25
WA 20 17 507 4 3 80 4 4 127 - - -
Totals 79 71 2153 59 54 1571 17 17 564 9 8 240
Independent Totals
SI SR St SI SR St %
NSW 1 1 29 30 27 872 90
Qld 2 2 66 30 27 819 90
SA 2 2 63 30 30 900 100
Tas 1 1 25 24 24 702 100
Vic 2 2 50 30 26 754 87
WA 22 60 30 26 774 87

Totals 10 10 293 174 160 4821 92

"
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Table 4.2. Second Stage Sample Ffequency of
Three Alternative Methods, as % of
Total Sample.

Method N Relative
Frequency
A 2153 45,2
(existing heterogeneous '
group) '
B 1471 30.9 -
(most he_terogeneous
group available)
c . - 1140 23.9

(random selection)

Missing observations " 57

Knowlgc_i_g_e Section ‘

Frequency Counts of Item

Responses: Total Sample

?.

Table 4.3 lists the frequency (as %) of response to' each of the . -
items in the Knvowledge section, Al-29. The '"best' responses are
keyed with a superscript a, while for 'seven of Fhe items the symbol
b represents a response which, while not '"best' has merit in that
situation. Figure 4.1 presents these best response frequencies in
h‘istogram form, with the items being grouped into areas of similar

content (e.g. "pollution'). The dashed lines on the ends of seven of
, : :

the histograms represent the responses to the "merit'' alternatives

(b) for those items. The intersecting x sy;mbols on a number of the

AV
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Table 4.3, Item Analysis. Section A, 'Knowledge.' Frequency of
- responses (as %) to each item alternative,
Item N Alternative
A B C D
- _a b
Al 4800 51.7 38.6 8.9 0.9
2 4808 86.72 3.0 8.2 2.1
3 4796 11.0 16.9 37.1 35,12
4 4787 36.5 . 27.8 23,92 11.8
5 4801 17.6 44,32 25.2 12.9
6 4808 2.9 86.83 3.7 6.6
7 4811 23,42 16. 2 46.4° 14. 1
8 4792 33,9% 17.0 21.6 27.5
9 4791 39.9 26,02 4.5 29.6
10 4794 7.9 12.0 63.12 17.1
11 4785 44,6 16.6 19.2 19.62
12 4794 30.2° 52.62 6.0 11.2
13 4801 67.2 25,22 3.3 4.3
14 4798 11. 9 71. 6 13.52 3.0
15 4634 21.7 35,22 21.6 21.4
16 4810 18.2 16.1 57.02 8.7
17 4774 60.5 25.3 8.62 5.6
18 4772 4.4 14. 4 38,52 42.7
19 4735 7.9 28. 6 45, 9P 17.72
20 4738 13.8 25,323 34.4 26.5
21 4797 10.5 9.3 58. 9P 21.32
22 4784 10.3 31,42 32.2 26.1
23 4805 25.8 14. 3P 56.02 4.0P
24 4788 2.6 5.1 48.3 44,02
25 4771 15.5 50.62 20.6 13.3
26 4771 48,82 30.0 12,1 9.1
27 4776 18.-3 44,12 23.9 13.8
28 4791 50.12 44.3 4.0 - 1.6
29 4791 66:22 5.9 i1.6 16.2
30 4744 35.9 8 15.1

4,2 44,

a i
"Best'' response.

Has merit but is not ""best' response

7Y
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histograms show, .for comparison purposes, the % best responses

‘to corresponding items by all sampléd Grade 10 students in the
USA (data from their 1973 collection supplied by The Ohio State

_ University, and used with permission). These comparative results

are analyzed in Section 4 of this chapter.

The follo&ing ana).ysis of the results obtained from all
sampled Australian G10 students is based on the related content
area groupings shown in Figure 4. 1.

Pogulat.ion (Items Al, 7, 18, 21, 23). I both "best!' ar;d
'merit'' responses are considered, then Figure 4.1 shows that
Australian students have a good grasp of population trends, with
the exception of iéem 18, referring to actual levels of wgrld popula-
tion., Heve, 38.5% Fgave the ""best" resp'onse, but another‘ 42.7%

selected alternative D, indicating that they were prepa‘red to over-

estimate the population rather than the reverse, In item 21, only

21.3% knew the extent of urbanization in Australia, although an

overall 80% knew-that the distribution was at least 70% urban.
Resourc;és (Items A2, 5, 8, 17, ‘19, 20, _295, Item 2, The
alternative '""'solar energy' was chosen from tvhree‘others as the |
energy hope for the future by 86.'_7% of the students. ’fhe likely
duration of some basic résourcés (#5) such as tin, oil and copper
was correctly identified by 45.2%, with the extremes of 10 and 200

Al
years attracting some 30%.
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Item 8: While 33.9% correctly estimated that, in an overall

sense, Australia's underground water resources are being used at

an unknown rate, all but 17% were prepared to accept that the

‘usage rate was likely to be at least as high as the replacement rate.

Item 17: The average daily use of water by Australian
people was grossly underestimated, with 8. 6% identifying the best

response of 100 gallons per day; 60,.5% selecting the lowest rate of

10 gallons per day.

Item 19: An overall 63.6% selected alternatives nominating
Lhat the Vdailyvuse of non-renewable resources by the USA is 25% or
more of the world total., The best response of 50% was identified
by 17. 7%. \
. Item 20: Most students overestimated Australia's natural
gas reserves; 23.3% selecting the actual figure of 25 years, while
another 60.9% chose either 50 or 100 years. - ’

”

Item 29: The difference between renewable and non-

' renewable resources was apparently understood by 66.2%, but a

sizable 28.8% chose fossil fuels and minerals as being renewable.

Pollution (Items 14, 25, 26, 27, 4, 9, 10, 15, 22, 28).

Item l4: The effect of fertilizer application as the major source of

phosphate water pollution was known by 13;5% of students. Most
(71.6%) blamed "industry., "

Itern 25: While 50. 6% knew lthat the decomposition of organic
materials in water removes oxygen from the water, the eeemingly
unlikely alte_rnatives of hydrogen and sulphur also proved attractive

to 33.9%. g




Itern 4: The long and active life of DDT was appreciated 71
by only 23. 9%.

I.tem 9: Some 26.0% correctly believed that solid particles
suspénded in the air would tend to reduce the earth's temperafure,
29. 6% thought that such particles had no effect while 39. 9%
believed that they had the reverse effect of increasing the
temperature of the earth,

Item 15: The major effect of an atmospheric inversion was
known to 35,2% of the students. A large num‘;er (21. 4%) believed

that such an inversion actually produces pollutant particles.

Item 22: More students selected carbon monoxide as the most

corrosive of the listed atmospheric poliutants than the reactive

sulphur dioxide (32.2% c.f. 31.4%).

Item 28; Fueled tra.nsport.ation devices were selected by most
students (50, 1%) as the greatest gource of air pollution, altﬁough
almost as man&r (44.1%) selected "industry."

Solid Wastes (Items 13, 16, 24). Item 13: Factories were

regarded as the chief source of solid waste by 67.2% of the

.respwondents; 25.2% correctly identified residential operations.

Item 15: ﬁgmpir{g a.m,d covering with soils was recognized as
the cheapest current rnéthod of solid waste disposal by 57.0%. A
sizable proportion (16.1%) were at‘tra’cted to the "recycling!
alternative.

Item 24: The fact that there has been a big increase in the

weight of solid garbage prod'u‘cecl per head of population in Australia

8
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was recognized by an overall 92, 3% of the students; 44.0% selecting
the '""best' alternative of 10 lb per head per week.

Nuclear Radiation (Items 3, 11). Item 3: More students

chose medical sources than natural sourées (37. 1% c.f. 35.1%) as
the major ove?all source of nuclear radiation, However, in item li

' reldting to man-made radiation in Australia, no less than 44,6% !
selected atomic bomb fallout in preference to the ""best response,

medical sources, 19.6%.

Related health matters.(;tems '6,‘ 12), The students had little
doubt about the major cause of death l.n the 18-24 yeaf age group,
86.8% correctly identifying the motor vehicle. They knew t’oo that
it wés the legval responsibility of either the State or the Federal
government to ban the sale of polluted food.

Responses to Item A30, Source
of Environmental Knowledge

The responses to this item, for the total sample are listed
on the end of Table 4.3. The item was designed to provide

‘. . . :
information about the sources of environmental knowledge, as

seeceee .

perceived by the students themseives. Alternatives A and B
(general education at school and special courses at school) account-
ing for the "in school' sources, were selected by 40. 1% of the

K

respondents.  Alternatives C and D, accounting for "out of school"

sources (the media, and discussion with others) attracted 59. 9%.

8
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The very small number of students who nominated B (special
- ;ci‘gurses) is to be noted.-
The distribution of these responses acréss the listed strata

R | of state, school type, region'and sex is also shown in Table 4. 4.

Cﬁi—square statistics have been calculated er each alternative,

after dichotomizing the responses into "A; noth"; '"B; not-B'}

etc, The symbol * shows where these chi-square values are

statistically significant at the 0.001 level.

The distributions and calculations show that Western
Austr;.lian students placed far more reliance dn“general school
courses, than did students from Queensland (47.9% vs. 23, 9%).
These two states again occupied the high and low positions in

alternatives C and D, but were naturally reversed with respect to

A,

Two of the four alternatives produced significantly different

responses between School Types. In A, Gov:arnment school
students indicated a greater dependence upon General school
courses than did the others (37.7% to 29.7%/29.4%). In B, among
a small overall response, students from Catholic schools indicated

a higher exposure to Special Courses than did the others. This

observation is stated with some reservation, however, not only

because of the accumulation of these responses at onec end of the

distribution tail, so lowering practical significance, but because of

Q | 8&)
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Table 4.4. Frequency of Responée (as %) to Item A30, "Source of
Environmental Knowledge, ' by (1) State, (2) School Type,
(3) Region and (4) Sex.

, A B C D

" State
NSW 33.0 3.1 49.4 14.5
Q14 23.9 3.5 53.0 19.6
SA o . 40.5 4.6 39.5 15.5
Tas 34.7 3.4 48.0 13.9
Vic 35.6 6.0 43.2 " 15.3
WA : 47.9 5.0 35.6 11.5
x2 (5 df) S 110, 14% . 11.77 69. 14% 22. 16"

. School Type
' Govt. 37, |

7 3.8 43.5 15. 1
Catholisn A 29.7 - 7.2 49.2 1379
Independent 29.4 2.1 50.0 18.5
2 ' ; '
v (2 af) 23.59% 21.89%* 11.99 3.48
Region
Metropolitan 33.9 3.3 48.3 14.6
. Non-metropolitan 37.1 4.9 42,6 15.4
Xz (1 df) corrected .  4.97 6.64 14. 42% 0.57 °
Sex
Male 32. 1 3.8 '49.5 14.5
Female _ 39.4 4.6 40.5 15.5
W2 (1 dfj corrected  26.80% 1.81 38.20% 0.68

Tp < 0.001

.
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an effect i e discussed under ''Interpretations and ExplathLons"
in Chapter V.

Metropolitan students registered a significantly higher
degree of dependence on the Media than did Non-metropolitan
students, w

Males and females responded w‘ith'significant differences in
alternatives A and C. In A, females showed greater dependence on
general school courses than did males (39.4% vs.’ 32.1%). InC,
males showed greater reliance on reading and the media (49. 5% vs.

>

40, 5%).

Group Comparisons of "Best "

Responses to Each Item within Strata

Table 4.5 lists the percentage of students selecting the "best!
response in each of Items Al-29, arranged in constituent groups
within each stratum. A new stratum has been added--'Source of
Environmental Knowledge''-- as discussed in the preceding section.
For comparisons between groups, chi-square statistics have been
calculated and listed. Those values marked * again represent those
which are statistically significant with a probability less than 0.001,
for the number of degrees of freedom stated. For this calculation,
responses ‘to each item were scored as % correct, or as % ''other."

Between States. In 17 of the items, significant differences

appeared between states. For these items, the number of times in

-

8 '4"
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Table 4.5. Frequency of "Best Answer' Responses to Knowledge

Items A1-29 by (1) State, (2) School Type, (3) Region,

(4) Sex, and (5) Source of Knowledge.

A1 AZ A3 A4 A5
State
NSW 46.9 85.4 35.8 26.7 46.6
Qld 50.1 88.0 38.9 22,3 35,7
SA 48.4 88.4 33.7 20..3 46.4
Tas 58. 1 80.3 29.9 27.1 47.6
Vic 50.4 85.9 32.8 23.2 43,2
}\EA ' 56.5 89.7 37.5 23,1 45,6
X" (5 df) 31.72%  34,94™  18.27 15.51 32,22%
" School Type
Govt. . " 50.5  86.1 - 35.4 23,0 44.3
Catholic 54.9 87.2 34,1 25.4 42,4
Independent 54.3 89.4 30.0 28.0 47.4
X2 6.05 3.06 3.73 5.19 2. 30
, Region
Non-metropolitan 51.5 84.8 37.0 25.4 42.7
Metropolitan -51.4 87.5 33.5 22.6 45.1
NG 0.00 6.55 5.71 4. 60 2.39
Sex
.
Male 53.7 90.0 37.7 28.5 45,1
Female 49.5 83.3 32,1 19.1 43.3 .
NG 8.01 45.02%  16.20%  56.05% 1.45
Source of Knowledge

General Ed. 52.4 87.2 35.0 19.5 43.2
Special 46.8 82.6 . 29.9 20.4 41.3
Media 52.3 87.6. 35.2 29.4 46.6
Outside D. 48.2 83.1 34.2 18.7 40.6
N 6.11 12. 76 2.47 64.73% 9.86

(Continued on next page)
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Table 4.5. (Continued)
Ag Aq Ag Ag 10
State
NSW '80.3 20.0 40.3  20.6 58.5
Qld 88.4 19.0 35,3 20.3 60.0
SA . : 88.7 30.2 27.3 29.9 65.8
Tas 91.6 126.2 29.9 26.8 62.3
Vic | 86.3 21.6 35. 4 35.1 63.9
- %
WA 84.8 23.1 33,6 23.0 66. 1
x% (5 df) 52.85%  42.27%  39.52%  70.91%  17.40
School Type
Govt. 86.4 24.3 33.6 26.2 63.4
K Catholic 86.4 20.0 - 36.7 26.2 58.7
. - ~Independent 89.1 21.5 25.9 19.8 64.8
e X8 : £ 1,73 7.29 11.13 5. 96 6.90
_ Region
Non-rietropolitan  86.9 20.8 32.8 23.7 61.4
Metropolitan 86.3 25. 1 34,2 27.2 63.5
NG 0.35 11.39*% 0.88 ~  6.95 2.08
Sex
Male 7.5 23.1 35.9 30. 9 68.2
Female 85.6 23.3 31.6 20.8 57.2
NG 3,44 0.02 9.54 61.87%  60.56™
Source of Knowlédge
General Ed. - 87.4 23,9 32.9 . 26.0 65.0
Special - T79.6; 21.9 31.3 20.9 61.2
Media 87.3 23.8 34,0 26.6 61,9
Outside D. 84.8 21.6 35.2 24.3 60.6
NG : 12..29 1.89 1.84 4.06 5.82

(Continued on next page)
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Table 4.5, (Continued)
AL M A3 Alg
State
NSW 25.4 56. 1 26.0 9.3
Q1d 19.9 45,2 25.0 20.0
SA 10.6 53,4 23.2 13.3
Tas 21.3 53.0 24.2 14, 0-
Vic 17.5 52.8 25.7 12,7
WA .23.7 53.0 26.5 11.4
¥ (5 df) 75.47%  22.46% 3.33  46.84%
School Type

Govt. 19.5 51.6 24.4 14.0
Catholic 19.7 52.6 25.4 11.2
Independent 20,3 60. 1 33.8 12.3
G 0.119 7.88 12. 90 4.79

Region
“Non-metropélitan 19,2 52.0 23.4 14.5
Metropolitan 19.9 52.5 26.2 12.8
G 0.32 0.10 4.79 2.70

Sex
Male 18.5 . 53,2 28.1 19. 3
F7emale 21.3 51.5 21.9 7.7
N 5.51 1.38 24,47% 135,917
Source of Knowledge

General Ed. 19.6 52.6 23.3 11.8
Special 22.6 45.3 20. 4 12. 9
Media 20.1 54,6 27.9 15. 1
Outside D. 18.5 47.6 23,9 13.0
y2 1.96 14.81 14,54 9.03
(Continued on next page)
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Table 4.5, (Continued)
A1 A2 A3 A4 A25
State
NSW 20.5 31,7 59. 1 46,1 47.9
Qld 21.7 29.7 55.7 42.2 48.5
SA 24.1 28.4 55.2 37.3 49.2
Tas 18. 7 39.2 64.7 49.1 51.0
Vic . 19.9 29.8 52.0 41.8 49.7
WA 21.6 29.1 48. 4 46. 9 54,8
x% (5 df) 8.49 27.26%  47.68%  30,39% 9.83
School Type
Govt. 20.4 32.3 - 55.3 42.8 50.7
Catholic 23.9 26.7 55.3 48.9 46.6
Independent. 23.9 28.3 62.8 41.3 52.2
x2 6.13  10.58 6.24 10.75 4.86
Region )
Non-metropolitan 17.5 30.8 56.5 45,0 50.9
Metropolitan 23.5 31.3 55.3 42.9 49.6
x> 24.40% 0.12 0.61 2.14 0.71
Sex
Male 24.5 34,7 57.0 46.5 54,7
Female 17.8 27.9 54,7 41,1 45,7
NG 31,01%  25.20% 2.34 13.70%* - 37.77%
Soarce of Knowledge
General Ed. 19.9 29.0 54.3 41.6 49.7
Special 19.9 23.9 45.8 44.3 45.8
; Media 23.4 35.0 58.9 .. 46.6 52.4
Outside D. 18.0 27.8 53.4 40. 4 45.3
X2 12,65 26.77%  19.67*%  13.57 12.85
(Continued on next page)
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Table 4.5, (Continued)
A16 Al7 A18 Al9 AZO
State
NSV 57.0 8.0 36.2 16.7 25.6
Qla ‘ 61.1 7.7 34,2 "15. 4 23.8
SA 49,3 7.6 40.2 21.3 27.3
Tas . 54.0 8.7 43,6 18.9 28.3
Vic 55.7 10.5 35,7 15.1 21.2
" WA 65.1 ‘8.8 39.3 16.1 22.6
x2 (5 df) 50.94%* 5.88 19. 61 17.04 15.69
School Type
Govt. 56.4 7.7 38.2 17.3 25.3
Catholic ‘ 55.8 12,7 38.8 18.4 23.5
I:;dependent 66.6 7.5 35.5 14.3  22.2
X" 11.89 21.96%* 1,02 - 2.49 2.39
Region
Non-metropolitan 55,3 8.2 38.4 16.2 26.5
Metropolitan 57.9 8.7 37.9 18.1 23.8
2 3.03 0.27 0. 10 2.75 4.37
Sex
Nale 62.7 -9.0 35.6 16.3 24.7
Female 51.5 7.9 40.7 18.4 24.9
NG 58.96% 1.76 12.72% 3.47 - 0.01
Source of Knowledge
General Ed. 54, 1 7.5 39.0 16.9 25.7
Special 51.7 10.9 39.3 17.4 24.9
Media 59.9 8.6 37.4 17.5 24.2
Qutside D. 56.3 9.8 37.8 17.9 24.6
¥ 15.24 5. 14 1.15  0.40 1.28
) (Continued on next page)
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Table 4.5, (Continued)
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o
o

A26 A7 A28 A9
State
NSW 50. 3 45.5 48.5 65. 4
Qld 43.5 48.0 45,9 63.4
SA 56. 1 - 45.2 49.2 69.0
. Tas 38.2 42,2 49.4 62.7
Vic 44.8 44.6 50.5 65.3
waA 54,7 35.5 55.% 68.2
X2 76.06%  30.05% 15,66 11. 46
. School Type
Govt. 7 48.9 1 44.2 50. 4 65.2
Catholic 4870 40.0 46. 6 64,7
Independent 42.0 46.1 50.2 76.1
¥ 5.20 5.44 3.76 14.93%
~+  Regiond
Non-metropolitan 46,2 43,5 48.5 63.0
Metropolitan 49.56 43,7 50.5 67.5
NG 5.17 0.01 1.78 10.15
Sex
Male 46,9 44,2 54,9 67,4
Female ‘ 49.9 - 43,2 44,8 64.5
x2 ’ 4.05 0.45 48.04* 4.23
Source of Knowledge
 General Ed. 50.5 41.9 49.1 63,4
Special 45.3 34,8 43,8 62.2
Media 47.6 46,5 51.4 70.5
Qutside D. 46.2 43,2 49,7 60.1
NG 5.62 15,31 5.32 36.65%
“5 < 0.001
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which a school was clearly "highest'" or ''lowest' was as follows:
NSW Qid SA Tas Vie WA
High 4 2 2 5 2 3
Lo;w . 4 2 3 2 - 3

The highs and lows were widely distributed among the six
l'isté'ci areas of environmental knowledgé. Tasmanian students
apbpeared to know more than the other students about population
matters, while South Australian students appeared least well
informed about solid wastes and about ''man-made'' nuclear
radiation.

Between School Types. Only three of the 29 items -yielde'd

significant differences. Students from Catholic schools tended to
bé less likely to be wrong about water usage than other students, in
item 17, while students from Independent schobls were better
infbrmedr about inversions (itern 15) and r»enewable resources (item
29).

Sex. In 15 of the 29 items, significant differences by sex

were observed. Only in item 18, concerning world populations, did

fernales score significantly higher than males. In all 14 other

.cases, males scored higher than females. In the 10 items dealing

with pollution, for example, all but two (items 26 and 27) produced
significant differences with males outscoring females in every case.

Source of Environmental Knowledge. In 5 of the 29 items

significant differences emerged (items 15, 22, 2% 27 and 29). In

each case it was the ""media'" group which scored highest.

gd
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Beliefs Section

"FregLu;ency Counts of Item

- Responses; Total Sample

Frequency counts for the 10 items in this section are pre-
sented in Table 4.6. For items B1-9, the responses marked by an
asterisk (%) represent an agreement with the Panel viewpoint

directed at the ''preservation of homo-sapiens.' Unlike the 'best"

answers in the knowledge section, therefore, these ''agree with -
Panel' responses do not necessarily represent a mo.st—desirablé.‘
response but serve to indicate a sharp reference position.
Figure 4,2 presents these Agree with Panel responses in hiksto—

gram form, The x symbols represent the % of Grade 10 students in

the USA whose responses to similar items agreed with the Panel,

1

In Figure“'é’; 2, the items are grouped together in areas of simi-
larity., Taken item by item the re.sponses may be interpreted to
indicate the following.

Item 1: That people must appreciate and respect the rights
of others is believed by 84. 3% of the students.,

Item 2: That.strong Gov;ernmental anti-pollution iaws are
necessary is agreed by 50.2%, but 21.9% disagree with that {riew.

Itemm 3: The proposition that ''science!! cvou].d solve pollution

and population problems before they became toc serious 1s dis-

agreed with by 85. 1%.

9%

LR
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Table 4.6. Item Analysis. Section B, '""Beliefs.' Frequency of
response (as %) to each item alternative.

Item N A B o D
Bl 4803 84,32 10. 1. 2.7 2.9
2 4805 50.22 23.1 21.9 4.8
3 4806 3.3 7.7 85.1% 3.9
) ¢ 4797 21.2 31.0 33.4%  14.4
5 4803 58.92 22.8" 10.2 8.1
6 4796 58.8% 19.2 14.0 8.0
. 7 4799 39.0 29.7 22,08 - 9.3
8 4798 8.2 19.9 55,22 16.8
9 4778 51.4 38.0 9.22 1.4
10 4713 32.3 17.6 15.7 34.4

a - .
Represent a reference position taken by a panel: a "preservation
of homo-sapiens'' viewpoint, '
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Item 4: The students tended to appreciate the conflict of
interests represented by this item. Responses were more evenly
divided, with a relativ-ely large group (14.4%) being unable to
express a def'm*i’te viewpoint on the position of igdividual freedoms
versus the impcs.ition of laws to protect the quality of life.

Item 5: Thr;tt controls designed to protect the environment
should be placed on industry even if ''things will cosf more' is
agreed upon by 58.9%. A low 10.2% disagreed with this view.

Item 6: The importance of family planning as a means of

S v e

population control is believed in by 58.8%.

Item 7: The unrestricted use of motor vehicl‘es is favored by
the largest group of respondents to this item (39.0%).

Item 8: Only 8.2% égree that it will be vital to pl:oceed with
the production of electriciéy from nuclear reactors no matter what-
the radiatidn hazards m.ight be, Of al} the items, this one had the
largest group of students who were not able to express an opinion
(16. 8%)‘.

Item 9: Only 9.2% of the students agreed with the Panel view-
point tk%at taxable dedu;tions fo.;téhildren should be decreased;

51.4% wanted them increased.

-

Comparisons between Groups within Strata

Table 4.7 displays the percent '""Agree'' responses by strata.

The delineated strata are State, School Type, R.egion, Sex and "

-

930
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Source of Information as rept‘eseﬁted by student responses to Item
A30.~ Chi-square statistics are shown for each item in each
stratuxh.

Between States, Only one of the items, B6, yielded a

aing

try

statistical difference between states, Tasmanian students were
rather more prepared to support family planning than students in
other states (65.1% vs. a mean of 58, 8%).

Between School Types. Significant differences appeared in

three items, #1, 4 and 6. In item 6 there was a large difference
between school types in the degree of supporthshOWn by their
students toward family planning as a means of easing population
sressures. Students from Catholic schools showed a 41.3% agree-
ment toward limitation, compared with 61,3% and 71.0% among
students in Government and Independent schools.

Metropolitan: Non-metropolitan areas. Non-metropolitan

students were less in favor of Government anti-pollution controls
than metropolitan students. No other item yielded significant
differences.

.Between Males and Females. Eight of the nine items yielded

significant differences by sex. In contrast witli the Knowledge
section where male students rated higher than females in all but
one of 15 cases'of significant differences, females agreéd with the

Panel more strongly than did the males in four of the eight items.
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Itemm 1: Females were even more supportive of th-: need to
appreciate and r'eSpect the rights of others (87.7% vs. 81.4%).

Item 2: Méles were more strongly in support.of Government
anti-pollution controls (57.9% vs 43.1%).

Item 3: Females were more inclined than males to worry
about current problems in spite of the hope that science might
solve them (88.2% vs. 82.1%).

Item 4: Females gave more support to the Panel view that
individual freedoms were less importint than the enforcement of
conservationist laws (36.0% vs., 30.8%).

. Item 5: Support for specific industrial controls for industry
was highe_z;ﬁfwno ng males than females (62,4% vs. 55, 3%).

Item 6: Females favored family planning'morg strongly than
‘males did (61% vs. 56.1%).

Item 7: Both had similar views about the desirability of.... |

restricting use of mator vehicles. Only 22% believed that such

action was appropriate,

Item 8: Males were more concerned than females abcut the

possible dangers from nuclear reactors (58.6%:; 52.0%)..

Item 9: Neither was highly‘supportive about a proposal to
decrease fainily tax allowanc;s for childrei’l, but males (11, 1%)
were more favorable to the view than females were (7. 3%).

Source of Environmental Knowledge. This student-nominated
4 —

informal stratum yielded six items in which significant differences -

were apparent, viz, in Items 1, 2, 3, 5, 7 and 8. In all but item 7,
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the "Reading and Media' group agreed most strongly with the

Panel.

An Attitude toward the Preserva{tion
of Homo-Sapiens

Student res'i)onses to the first nine items in the Beliefs
\ .

section were scored and summed by awarding two points for each
Agreement with Panel response, and one point for each Neutral
view (these terms were defined in the Instrument, Appendix I),
These scores are displayed in histogram form in Figure 4.3, With
a possible range from 0-18 points, a mean of 11.1 was recorded in
a distribution showing a negative skewness (-0.423), As defined

in Chapter I, this summation of a set of strength of belief state-

ments is taken to represent an attitude toward the preservation of

homo-sapiens, On this basis, Australian Grade 10 students show a

fzvorable attitude of 66.5%,

Responses to Item B0,
Serious Liocal Problems

For the whole sample, .the responses to this item appear in
Table 4.6. They- indicate that of the four alternatives offered,
Pollution (A) and Traffic Accid.ents"(D) were seen as posing the
greatest problems (32.3% and 34. 4% c.f. 17.6% for B and 15. 7% for
C). |
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The distribution of these responses by strata are shown in
Table 4. 8. The chi-square calculations have been made on the
basis of dichotomized data, and the symbol * represents signifi-
cance at the 0,001 level.

Among the _statés,nQuqensland students saw pollution as a
smaller problem than did those in the other states (24.9% vs. four |
states recording about 35%). Both Queensland and Vi’ctorianv
students were more concerned about the lseriousness‘ of grime than
were other students, Aﬂlarge difference emerged in alternative D,
tTraffic Accidents, '" where 44.4% of Western Australian students
nominated this as the greatest problem compared with 25.4% in
“Victoria.

Only one of the four alternatives yielded a significant differ-

ence between school types. Catholic ‘§chool students were r%lo;'e
inclined to see "Crime' as the major problem than were students in
other schools.

The metropolitan; ‘non-metropolitan stratum produced three
significant differences, in alternatives A, B, and D. Of the two,
metropolitan students more frequently selected Pollution and C‘rime

as major problems, and less often nominated Traffic Accidents.

Pollution and Crime were seen in much the same light by

males and females, but males were more convinced than females
“that land use wWas a problem, while females saw Traffic Accidents in

a more serious light than males did (39.3% vs. 29.4%).
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Table 4.8. Frequency of Response (as %) to Item B10, 'Local
Problems, ' by (1) State, (2) Schoo}l Type, (3) Region,
{4) Sex, and (5) Source of Knowledge, ‘
. ' . Liand Traffic
t. -
Pollution .. Crime Use Accidents
- A B C D
State
NSW B -~ 35,8 17.5 14.8 31.9
Qid 24.9 23.4 18.8 32.8
SA 34.9 15.8 15.2 34.0
Tas . 34.3 11. 4 15,9 38.4
Vic 35.0 24,1 15.5 25.4
WA 28.9 13.1 13.6 44.4
¥& (5 df) ' 30.03% 70.56% 9.05 67.27%
School Type
Govt, . 32.9 16.6 16.2 34,2
Cathoelic 28.0 22,5 12,9 36.6
Independent 36.8 17.2 16.1 29.8
X% (2 af) 10. 12 ~15,79% 5,66 4.44
Region s
Metropolitan 34,5 . 19,3 14.7 31.5
Non-metropolitan 28.8 14.9 17.3 39.0
x% (1 df corrected) 16, 30% 14. 42% 5.49 27.35%
Sex
Male 34,5 17.8 18.3 29.4
ermale 30.2 17.3 13.1 39.3
x“ (1 df corrected) 9.47 0.17 22.55% 49, 94*
Source of Knowledge
General Ed. 33.1 ‘ 15,7~ 13.2 -38.0
Special 28.1 20.9 12,2 38.8
Media 32.5 18.1 17.4 32,0 -
OZuts'Lde Discussion 31.5 19.9 . 17.1 31.4
x° (3 df) 2.28 8.57 15.11 19.54*
*5 < 0.001

10%
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Alternative D produced the only significant diiference between

- the responses of the four different groups of "S\ource of Environ-

mental Knowledge'" students, Those in the two '"In-school'' cate-

gories beﬁl’i'evéd that Traffic Accidents were more of a problem than

did those two groups in the '""Out of school' categories.
Comparisons between Jtem Responses to Corresponding

Items by Grade 10 Students in Australia
and the USA

Knowledge Section

Twenty-six of the 29 items were comparable. The % correct
response to these items for the whole US Grade 10 sample population
(N = 6050) is displayed on Figu‘re 4.1, where t'ne_syrnb'ol X on a
hi’stogra.rn reprasents the US response,

Detailed statistical comparisons are inappropriate since five

of the US items offered three alternatives instead of the four which

was standard in the Australian i.nsfrument. However, if a differ-
ence of 10% in the level of correct response given for a particular
itemr is regarded as being worthy of comment, then Australian
students scored better on 11 items, US students on .5, and 10 items
would be rated equally. Selecting those items where differences as
large as 20% oc_curred, the Australian students knew more than US

students about national and global population growth rates, new

energy sources, renewable resources and the effectiveness of the -
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[23
autornobile as a cause of death. On the other hand, US students

were better informed about local water consump'tion», and about

some aspects of atmospheric' pollution. The two groups displayed
sirrilar extents of knowledge about such matters as world popula-
tion figures (as against growths), the US use of fesources, thé main
source of phosphate water pollution (a low of about 13% in each

case), DDT persistence, and the source and extent of solid wastes

" and radiation hazards.

Beliefs Section

Figure\4. 2 shows the nature of Australian and US responses
to the six parallel items in this section.

A large difference of viewpoint existed in Item 9, relating to
taxation benefits to parents due to children in the family. Only

9.2% of Australian students agreed with the Panel view that these

ke N
R 2N

benelfits should decrease, whereas 17.9% of the US students favored
such a reduction. On the other hand, Australian-students were
more inclined to indicate that they would suffer government controls

than their US counterparts.

Local Problems

Students in the two countries saw local problems in different

ways. Table 4.9 lists the responses for cach alternative to Item B10.

1048
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Table 4.9. Comparison of Response Frequencies (as %) to Item
B10 Alternatives by Australian and USA Grade 10

Students. ’
A B C D
Pollution Crime  Land Use zz:g::nts
Australia (4713) 32,3 17.6 15.7 34. 4
USA (6048) - 27,1 21.5 21.7 22,3

For the total sample, Australian students were less con- '

cerned about crime and land use than they were about pollution and

‘traffic accidents, while US students showed relatively similar

concerns for each, on a nationwide basis,

Analysis of Variance

Table 4. 10 lists the means, F ratios and probabilities

derived from total knowledge and belief scores.

Knowledge

Significant differences (p < 0.001) occurred between males

and females (F =266.189), between the four ''Source of Information"
categories (F = 34.737) and also between the three sampling groups
used in the second stage sample (F = 14,508). The difference

between metropolitan and non-metropolitan schools approached

that of significance,
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Belief

Significant‘d{fferences occurred between school types
(F = 16.211), Region (F = 13.456) and the "Source of Information"
categories (F = 23,692). The large difference observed between the

knowledge scores of males and females did not recur in the belief

section,.

Correlations

The observed correl“éitié”r‘i"Qalues to be described were low,
but with such a large number of ctases, significant probabilities
(p < 0.001) occur with Pearson r's as low as 0.05, Two considera-
tions form the basis for feporting a significant correlation between

=
two variables in this section‘: .
l. for an individual item (or category) with another item; if the .

correlation coefficient is greater than 0.1,

2., for an individual item with a relatively large number of other

items; if p in each of the cases is less than 0.001.

Knowledge Items with Knowledge Items

Only two items showed a (correct response) correlation with
one.another which was greater than 0.1; Item A4 (DDT persistence)

with Al4 (phosphate pollution), r = 0. 1211,
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A

Table 4.11 shows the number of times with which particular

knowledge items correlated with other knowledge items (p < 0.001).'

Belief Items with Belief Iterhs
("agree'" with "agree'') -

Iterm with item correlations were obser‘ved with:

Item Bl with B3 r=0.1278
Item B3 with B8 r=0,1273
Item B4 with Bé r = 0.1053
Itemm B5 with B7 r=20.1418
Item B6 with B7 r=0.1717
Itern B7 with B8 r=0.1132
‘o

Tzble 4.12 shows the number of items with which particular B items
were correlated with other B items. Inter-item correlations of
this nature between B items occurred more frequently than those

between A items,

Knowledge Items with Belief Items

- Table 4.11 also lists the occurrence of correlafions (p < 0.001)
of A items with B items, while Table 4., 12 contains a similar
listing for B items with A iter;ls.
Knowledge items wgich correlated in this way with at least
one-third of the other knowledge items and with at least one-third

of the belief items were: AZ (future esnergy sources); A4 (DDT

persistence); Al6 (disposal of solid wastes); A23 (population
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growths); AZIS (oxygen removal frqn;l water); and A29 (renewable
resources),

Belief items which correlated with at least one-third of E}}‘gg—
itemns from each group were: B2 (government anti-pollution
controls); B5 (controls in industry); and B8 (nuclear reactor

hazards),

"'Source of Environmental Knowledge'

with (a) Knowledge Items, and

(b) Belief Items

vThe correlation between A4 (DDT) and A30C (media) was
0.1165. In general, this reading-media item ‘correlated more
frequently with both knowledge and belief items than any other
alternative in Item 30 (Table 4.13).

Table 4,13, Frequency of Correlation {(p < 0.001) of Item A30
Alternatives with (a) Knowledge Items, and (b) Belief

Items, - )
Frequencies
Knowledge Items Belief Items
(2) (b)
A3DA General school courses 2 (-ve) 1 (-ve)
A30B Special courses 1 (-ve) 2 (-ve)
A30C Reading, media ' 11 5

230D Outside discussion 2 (-ve) 2 (-ve)
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Total Scores with Other Variable;

Between Knowledge Totals and Belief Totals: r = 0.2822.
Between Knowledge Total and Belief Items 1-9,
Belief Total and Knowledge Items 1-29.
Those cases where r >0.1 were extfacted. They are‘listed
in ’fables 4,14 and 4, 15.
Eight Knowledge items (A2, 4, 12, 15, 16, 22, 23, 25, and

29) and five Belief items (B2, 5, 6, 7, and 8) showed such

correlations.

Between '""Source of Knowledge"b and Knowledge Total,
Beliefs Total.

Table 4. 16 shows the moderate positive correlation between

the ''reading and media' source of knowledge and both total

scores.
| Table 4.16. Correlations: ''Source of Knowledge"
| Responses with Total Scores. ‘
Knowledge ‘ Beliefs
Total Total
A 30A -0.0579% -0.0393
A 30B -0.0679% . -0.0678%
A 30C 0. 1401# 0.”1;0"93*
A 30D -0.0789%* -0.0612%

“p < 0.001
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Factor Analysis

The analysis of correlations for patterns of intercorrelations
among the 38 variables in the two sections of the instrument A1-29, -
B1-9) produced only one factor having an eigen value greater than 1.
An examination of the listed residuals for the 38 items as:
calculated by the FACTOR program showed that 9 of the knowledge
items and 7 of the belief items have values of 0.2 or greater, and

can be regarded as the major contributors to a 'factor.'" The

items were as follows: A2, 4, 12, 15, 16, 22, 23, 25, 29 and

B2, 3, 4, 5, 6, 7, 8.

This pattern of items is almost identical to that which
emerged from the manual search of correlations (r > 0.1) between
individual items and the total scores 'LnA sections A and B, as
reported in the preceding section. The only differenc;e between that

set and the set nominated by the factor analysis was that the latter

added Belief items 3 and 4,

Alternative Second Stage Sampling Procedures (A, B, C)

Analysis for Differences in

Student Responses

An item by item comparison produced only one significant
difference in responses to the knowledge items, in item 21, where

\
the random group (C) recorded a low 16% compared with about 23%

11y
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for both the other sampling groups. There were no differences in
responses to belief items. When mean total scores were examined,

a small but statistically significant difference was observed in |

y

knowledge total means but not in the means of belief totals
(Table 4.10). The lowest means were recorded by the randomly

selected Group C.

Summary

t

E

The data which have been presented and analyzed in this

chapter will be surnmarized and interpreted in Chapter V,
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V. SUMMARY, INTERPRETATIONS, CONCLUSIONS
AND RECOMMENDATIONS
The purpose of this chapter is to summarize the study, to
offer interpretations and explanations of particular results where
this seems to be needed, to draw conclusions and to make

recommendations for further study.

A Summary of the Study

There is a movement in Australia toward the provision of
school-based programs in environmental education. As one prelude
to such development, the present study was designed to obtain
information concerning the current nature ’of the knowledge and

beliefs about environmental matters held by certain Australian

students,

A survey instrument p‘fepared and used for a similar purpose
in the USA was used in the study, after modificatio’n to enhance its.'
suifébility Eor ise in Australia. The new instrument contained 40
items in two areag:called "knowledge! and 'beliefs.' One of the

30 items in the khowledge section was designed to trace the major

source of student information about the environment, while one of

the 10 belief items concerned perceived local problems. Best

responses were identified for each 6f the 29 knowledge items, while

a panel provided a common reference point for the nine remaining

1
/
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belief items, so that a composite attitude measure could be
obtained. The reference point was that of an attitude favoring the

preservation of homo sapiens.

3

Using the Grade 10 population in the six Australian states as
the target group, a two-stage probability sample was developed in

which 174 schools identified as the first stage of the sample were

each asked to provide 30 students who would then respond to the
instrument. These responses were collected and analyzed by
appropriate standard coin‘puter programs, yielding the following

information.

1

Response by the Schools

A 92% response was achieved. For reasons of practicality,

i . fér the second stage sample, the schools were asked to choose the
particinating students, using one of three designated> systems, An

analysis of tae stﬁdent responses by sampling groups showed very

little difference between them on an item by item basis. However,
H
on a total score basis, a small but statistically significant difference

J{at the 0.001 level) did exist on knowledge scores but not en com-

posite attitude scores. For practical purposes, the aim of producing

e . . . ~
(SN sample of Grade 10 students which was representative of, the

target population can be said to have been achieved.
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Responses by the Students

Before considering the general responses, it should be noted
that the responses to item A30 constituted a mini-survey of the
extent of environméntal education in Australia as seen from the
point of view of the students in,Grade 10. Only 4.2% of the students

claimed that special (i.e. E-E) courses were the major source of
z

their knowledge about the environment., Those students who claimed
general reading and the media as their major source tended as a
group to more fre%uently choose the best knowledge responsé, and to
more frequently agree with the panel viéw than did students who
nominated other sources.

Student Responses to the Knowledge Section. The general

. frequency of 'best' responses was not high, for in only 10 of the
29 items did 50% or Iﬁore of the students \select the best alternative
—r among four. The students knew more about population matters than
they did about any of the other cognitive areas represented by the

instrument. Notable misunderstandings were evident in such areas

as the extent and use of resources, pollution sources and their
effects, and nuclear radiation.
Differences between stratum groups in item responses were
.2 . ; Q
analyzed using x and AOV procedures. On an item by item basis,
2 .
X calculations showed that:

i 1. There were differences between students according to state of
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|
residence, However?, these differences did not occur in a 110
persistent pattern.
2. Little practical difference existed due to membership of a
particular school type (i.e. Government, Catholic or
Independent),
3. . Little significant difference was observed between student
responses by region.
4. Males were much more likely than females to give correct
‘res ponsés to the knowledge items,
5. The student group nominating ''reading and the media' as their
primary source of information gave correct responses more
frequently than those s_tuc%énts in other self-identified grbups.

Analvsis of variance procedures applied to group means on

LTS

total knowledge scores eliminated the differences between states,

and confirmed that no practical difference was caused by member-
e . 23

ship of a- particular school type or by living in either a metropolitan
or non-metropolitan region, The striking difference between
responses by sex was reemphasized., A significant difference was

observed between the means of the Source of Information groups

with the Reading/Media group having the highest mean.

Student Responses to the Belief Section. A moderately high

level of student agreement with the panel responses was observed.
In six of the nine items, 50% or more of the students

registered agreement with the ''preservation of homo-sapiens'

r

o | 12k
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position, They were supportive of generalized statements about
individual rights and Government controls. Howevexi, when
specific cases were provided in which these controls could impinge
upo;l individuai rights.or upon such liberties as the unrestricted use
of motor vehicles, individuélism tended to assert itself,

When analyses for differences in beliefs between groups on an
item by item basis vvéllere carried out, it was found that:

1. Little difference was observed by state,

2. Differences between school types became rather more
pronounced than they were in the knowledge sectbion. Students
from Government a.nd“I,ndependent schools, for example, were
considerably more favo’"‘rably inclined to support the idea of
population limitatiovn through family planning than were
students from Catholic schools.

3. Rglatively little difference occurred by region, but non-
metropolitan students tended to be less in favor of Govern-
ment controls,

4, Although male and female responses once agairi differed
significantly in the majority of items, on half‘of the occasioné
females agreed more strongly with the panel position than

males did. Females were more strongly in favor of family

planning, were more inclined to vote for increases in family

W

tax benefits for children, and registered higher agreement




112

with the proposition that Government environmental protection
laws might have to override individual rights. Males were
more strongly in favor of specific controls.

5. The '"reading and media' group showed a significanfly stronger

tendency to agree with the panel than members of the other

source of information" groups.

The usebof a2, l.O-scorihg me,?hod over the nine items placed
the responses on a scale a;Bitrarily marked at one end by indi-

vidualism and at the other by 'preservation of homo sapiens. "

On . this overall basis, students showed a composite attitude favoring

that of species preservation.

When toial Yagree with panel' scores were an;lyzed for
differenvcevs between groups, significant differences were found to
exist between School Type, Region and Source of Information. Th.ere ’
was no difference due to se); on this overall basis, making a

strik"mg contrast with thé "large difference recorded on overall

knowledge scores.

Lécal.Problems. Localized differences were evident, with_
sharper divisions appearing in the vertical strata of State and Region
than in horrizontal strata such as school type. It seemed that living
in an industrialized state or in a metropolitan region increased
awareness of pollution, while residence in a les.sh populated situation

was related to a higher awareness of traffic accidents.
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Correlations. A correlation of 0.28 existed between total

knowledge and total belief scores. In view of the large sample size,
this is a significant positive value. However, correlations between
individual items were low, especially in the knowledge section. One

weak factor emerged from a study of intercorrelations among the

39 variables, embracing 8 of the 29 knowledge items and 7 of the

- .

9 belief items. These items spanned-alliLut oné of the knowledge -
areas and excluded only-a belie‘f item concerning a very general
statement of t;le rights of "others' and a controversial item dealing
with family taxation deductions. Taken together, the 16 isolated
items can be taken to represent a set requiring a reasoned and
environmentally sympéthetic response associated with a good back-

ground of information.

USA-Australia Comparison of Student Responses. In view of

ce;'tain item diffqrences ?.nd the fact that not all results from the
thrvee Ohio State studies have been released, no examination for
statistical relationships due to country of residence were made.
However, a general ékéﬁ;mation of '"best!' responses to corresp-ond—
ing items showed that both groups revealed a reasonably strong and
ger{eral attitude fmvard environmental conservation. On the basis of
this instrument, the A{istralian students axppear to possess at least

as much environmental knowledge as their counterparts in the USA,
g p

but in both cases severe knowledge deficiencies or misunderstémd'mgs

126
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were revealed. In both countries, sinlil;r effects were noted as
the result of membership of a particular sex. In particular, m_ales
scored higher than females on matters concerning environmental
kno‘wledge.‘
This summa‘ry of the results of the study is concluded by

-

Table 5.1, which relates the findings to the hypotheses stated in

S ‘Chapter I, -p.‘ 15 » -Twtal scores togetherawilli-0.001 confidence

levels have been used.

Table 5.1, Rejéction of H , Total Score Basis.

0’
Knowledge Attitude
State not rejected not rejected
{ | School type not rejected rejected
Region not rejected rejected
Sex rejected not rejected
"Source of ‘
Information" rejected rejected

=
K

Some Interpretations and Explanations
of Individual Results

S8

Differences Associated with
Samoling Method

1S

Secondary school class groupings in Australia have tended to

be more homogeneous than heterogeneous, with both ''streaming'

o L 126
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schools would choose t}) select the second stage sample (the
students) by method C, the random process, it was inevitable that
some schools would use existing classes, and that in doing so some
relatively homogeneous groups \f/ould bé used. Itis reasonable to §
. expect that schools would not choose the 'fw,orst" non-heterogeneous

class available, and in these circumstances it is not surprising that
-semple group B.ccntains students who.ccored . mere highly than
other student sample groups, on the knowledge section at least. As
the randomly selected students obtained the lowest mean knowledge
score of thg "three groups, it fnust be accepted that the likelihood

exists that the ''true' total knowledge level of the Grade 10 popula-

tion with respect to the instrument used is slightly lower than that

indicated by this study. While the attitucie mean scores for the

three grbups were ranked in the same order as in the knowledge
section, the statistical (and hence practical) difference between them
'disappeared. That is to say, the environmental attitude revealed

1

by the study is indicated as being that of the Australian Grade 10

of the somewhat higher knowledge scores of the Sample B students,

then it seems that other effects intrude in the development of

.

environmental attitude. .

The "Source of Information' Iterni__(.é}‘().

PN

Although this seems to be a fruitful item, some caution is

127
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warranted during the interpretation of the responses. While it is
evident that Grade 10 students have not perceived special school
courses as their major source of environmental information, this ig
not to say that schools have not been providing environmentally
oriented material during other courses of study. However, any

such activity is not yet being seen by students as providing the major

- source of information. .-I£ seems -reasonable to hope that evén a.

well-conceived trans-disciplinary approach to E-E would not disguise
itself so completely that students would not be aware that the
composite effect \;vas to provide an environmental education,

Those students who nominated reading and the medid as their
mazjor information source scored higher than other students on both
knowledge and éttitude measures. Perhaps this item has allowed
these studen’ts to rejZVeal themselves as those who gen;erally read
and use the media exten'sively. Perhaps they have simply added
this extra information source to what has already been provided in
school. ‘Hox{'ever, no matter what might be the implications of the
item responses vct‘:ncernlng the state of environmental educ;tlon in
the schools, the findings suggest that media sources do influence
environmental knawiedge, and perhaps attitudes. Efforts could be
made to improve the coverage given to such matters by the media,
for Linke {1974b) has shown that at pre:sent the environmental con-

tent of the media is both limited and directed toward topical issues

with political s ignificahce.
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The fact that those few students who nominated specila%l
courses in school as their major information sourée fared rrelatively
poorly on both measures can hopefully be disregarded. The dis-
tribution of these students in ones and twos over almost the whole
range of schools suggests that they have simply recalled an environ-

mentally related topic in some regular school subject, and have

nominated it as a special course.’ The one block of students who did

nominate this alternative happened to be from a Catholic schocl. In

such a small overall response this one group was probably 'reSpons-

«

. £

types on this item alternative. Such a resﬁit could be re.gardeci‘as
spur'}ous. However, this rather curious effect could se?ve as a
useful reminder that courses in E-E could become so specific in
relation to a particular aspect of the environment that they made -

little contribution to an overall and desirable state of '"environmental

literacy. "

Differences Associated with Sex

In terms of magnitude, differences due to sex accounted for
more of the observed variation in responses than any other
vt .

variable. The measured environmental knowledge of the males was

higher than that of the females, but there was no difference in t‘otal

attitude score. A similar knowledge pattern was observed in

129
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Perkes' (1973) study in the USA, while the 1975 report of the

National Assessment of Science, 1969-1973 shows that in the USA
the average performance of 13—year-\old;and 17-year-old males is
respectively 4% and 6% above that of Eeﬁ;éles.s Such a generally
poorer performance of females at the secondary level rhight be due
to a decline in motivation brought about by their view of the role of
females in society: "I‘hé responses to item A30 in this study suggest
that males read and attend to media presentations more extensively
than do females, an effect which may be related to such a motivation
theory. At any event, if Australian schools are not tending to
provide E-E programs, and females d§ not tend to)ufilize outside
sources, then the superiority of males as far as environmental
knowledge is concerned becomes more understandable.

While there were differences between males and females on
individual attitude items, their overall attitude scores were similar.
It may be that this particular instrument allowed differences betWeen’
males and femzles to sum to zero, and that generalizable differences
exist but were not detected., However, it may also be that environ-
mental attitudes are not generated solely by the traditionally

accepted means of information input in the content sense, but by

5Science report 04 -S-00 of the Education Commission of the States,
Feb. 1975. p. 10, : ‘
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other processes associated with the development of basic value

patterns.

Differences Associated with
State of Residence

Although there were no significant differences in knowledge

and attitude means, the series of sharp differences observed in

oo
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separate items suggests that local influences are operating. The’
state-wide similarity in educa.tional programs and text book use,
together with ankemphasis on local rather than global issues in media
presentations could account for these effects. That they tended to
cancel one another out is an indicator that in no state more than
another are concerted E-E efforts being made.

Differences Associated with
School Type

The highér mean attitud;e score of students from the Indepen-
dent schools is interegting in view of the high socio-economic level
normally associated with the population of these schools. Rela-
tionships between socio-economic status and success in Varipus

educational activities have been clearly demonstrated by numerous
PEoch ’
e

studies. Is an environmentally conservative attitude also related

with socio-economic status ?
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Conclusions

A considerable amount of detailed information concerning
areas of envifonmental knowledge and ignorance, and relating to
beliefs and attitudes about environr’gjlfental issues in Australia has
been accumulated through this study. While interesting differences
exist between sample groups, the overall eﬁvironmental knowledge
revealed by the St.l;.d’}f is low, it does seem that there is cause for

concern about this low level of information. When, for example,

13 years aftber Rachel Carson and her Silent Spring, some 36% of

Australian ’étudents (and US students, too) believe tha;t DDT is active
for only a few weeks; when over 20% think that atmospheric inver-
sions actually produce pollutant particles; when some important
national resources are grossly over-estimated and "industry'' tends
to appear as a scapegoat for pollution effects really caused by Fhe
popglation at large, then a good case can be made for E-E programs
which ‘-.Vi.l]; have ~the imparting of environmental knowledge as a
major goal. Tth lack of environmental information is not unique to
Australiar students, hoWe_ve_r. In all felevant USA studies r(_aviewed
for Chapter II, student knowledge scores were low.

- The collected responses indicate that'(as far as this instrument
shows) the attitude of Australian stﬁdents "to generalized environ-
mental conservation iSsues is .quite positive. However, the

responses to several of the Belief items (e.g. conce rning

~13%
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restfictions on the personal use of automobiles) suggests that such
a general attitude may prove to be fragile whe‘n“ confrbnted with
immediate personal needs. This tendency for students to verbalize
positive general attitudes toward environmental conservation, while
revealing that such attitudés may not persist if individual self-
interest is threatened was clearly revealed in a number of the
studifms reviewed in Chapter II. Nonetheless, the .g‘el:lgxy'ja,ly response
suggests that these Australian students might, as voting (18-year-
old) adults in two to three years time, support or at least endure
determine.d‘ legislation directed at environmental conservation.

The matter of whether or not specific information about
aspects of the environment is the direct causal agent of attitudes
relating to e"nvvironmental conservation has not been clarified by
this study. There was a moderate correlation between knowledge
and attitude scores. But while responses to the knowledge section
were relatively (if understahdably) poor, the responses to the
Beliefs section were notably ''good, " i; "good!'" can be taken to mean

either agreement with the panel or, at least, a failure to reject that

view of the beliefs associated with the preservation of homo-sapiens.

Slesnick (1971), writing as a prominent environmental educator with
special interests in population education, observed that "'mew atti- -
tudes which will change reproductive behaviors can occur through

the formal schooling of children in a program of population
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education."' By responding so positively to item B6, it might be

122

argued that most Australian students have (on paper at least) the
kind of attitude to which Slesnick refers. Further, it seems that
these students have acquired this (and other) "desirable' attitude
without a great deal of genberal exposure to deliberate school-based
E-E courses. What then would be the goals of new E-E course uﬁits
‘on population control; if entry attitudes are already so positive?

Other, less direct encis. have alsé been achie\}ed by this study.
The indirect survey of the extent of E-E (from Item A30) provided
considerable information and scope for speculation, The reasons
for the extraordinarily high response to the st;ldy by Australian
schools §‘g‘ould also be considered. While this response may, reflect
upon the success of the survey design and the data collection pro-
cedures, the every-day experiences of this Australian educatoer
have shown that school administrators have natural and reasonable
reservations about using up school time to help researchers,_
especially those who are far away. The magnitude an.d promptness
of the response on this occasion really seems to provide another
finding for the study. It suggests that Australian schools are ready
and perhaps eager to Becqrﬁe involved in environmental education
acéivitles, and to secure information which might be directly useful
for that purpose,.

Generally, the results of this study are indicative of a task

facing school and society in environmental education. A situation
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has been revealed in whiclr:relatively embryonic E-E activities in
Australia have "produced' a verbalized conservation attitude which
appears to be pos.itive. Yet this attitude appears to have been
éstabiished upon what is--by the measure of the instrument used for

this study at least--a poor information base, Remembering that

#

environmentally conservative behavior is surely the real goal of
E-E, one must question the stability-oi such attitudes-in coniiict -~ o s

- situations.

Wicker's analysis (1969) of attitude-behavior studies, and in
particular the éet of criteria which he used in selecting studies for
his analysis, is of relevance to E-E and the problem posed by :the
results of this study, even if the research he reviewed was in other
fields. In E-E, educators are invariably in the situation wherein to
measure the success of their efiorts they will turn, in part, to
attitude measures’ of some kind. They will then usually obtain
gencralized verbal statements from wﬁich it will be inferred (and
hoped} that sbecific behaviors will follow at a later time, -Wicker's
review indicates that such hopes are not weil grounded.

The Fishbein and Ajzen conceptualization of the belief-
attitude-intention-behavior web gives some insight suggesting why
such straightforward and simple hopes do not tend to be fulfilled.
These writers state that information is always at the base of attitﬁde

formation or change, However, they do not use "information' in a

simplistic sense, Perhaps educators--of whom this researcher is

13
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one--do., There seems to be a tendency for educators to uée an
Minformation upwards'' approach. One provides information (say) on
the deleterious environmental effects of motor vehicles. Oné hopes
that stucient attitudes will thereupon be formed which will favor the
decreased use of such vehicles, and (say) the increased use of
mass transit systems. Yet, even the simple form of instrument used

Zeoewees o oL in this study showed ihat-such aninfsrmatien-attitude relatior:iz not. . .

well grounded. What other information is needed then?

Bruvold (1973) provides some 'thoughtful suggestions,;- He .’
‘noted that certain environmentally oriented behaviors were able to
influence attitudes,. quite independently of the beliefs .which his
subjects held. This is not to say that information has not been
active agafn, for the F'L'shbe'm.and Ajéen model would propose that
'Lnforrné,ti-on about the effect of the behévlor concerning the object had
modified those beliefs which contrib;.te to the degree of affect (the
attitude) toward that object. But the Bruvold diadic model offers
some practical suggestions for what schools might incorporate in

their E-E programs. The inflow of information--in its broad

sense- -needs to be strengthened from as many aspects as possible.

i pursued vigorously, for this study suggests that many studen‘s are
barely literate in the environmental sense. They need to hay,e/an

The traditional procedures followed by teachers certainly need to be i
i
1
information bank to which attitudes toward objects can be referred. j
|
i

But they also need, it seems, experiential information about the
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Aruitoxt provided by Eic:

effect on the ervironment of certain behavior:s. AThis is.not a
suggestion that ©-E should becc;me a sort of watdoor education,
although there is clearly a place for that kind af educational
expesrience, 3uti behavior w‘ni;h can lead to pusitive attitudes might

be able to be provided in school settings. For example, requiring

D

students (and perhaps teachers) to use public fizansit systems, at
the samesa time ensuring that such experiernces are fraitful, might
e more useful in developing attitudes (or mwemz particularly firm
intentions) to use such transportation methods as much as possible,
than any 'mormal! information on the hazarés associated with the

use of many individual automobiles.

Recommendations for Further Stady

If en—ironmental education has che importance which its

protagonists claim, then few things could be as imnportant to the

r.ationzl interest as a well-based evaluation pregram designed to

m

monitor the outcomes oi the new E-E activities. The Ausiralian '
chools, by their re.dy participation in this stady, have demon- 1
strat & :zheir interast in such nationwide evalwative actisvities. This

%
resecrch has shown that information of this nature can be collected |
readily. Thercfore, it would seem prudentitoestablish a regular

and sympattetically comprehensive evaluation program, either as

an entity of its own, or as part of the new=lyjp\roptased National
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Environmental Education Project. A fundamental question is

""Nhat is to be evaluated?'" A characteristic of discussions about

the environment and environmental education, as shown by Lucas

(1973) is their ambiguity and lack of clarity, even in the useof the

most fundamental terms. The lack of a clear model for E-E
naturally hampers the development of broadly based evaluation

instruments such as the one used for this study. If in the new

Australian E-E project, a model such as that proposed by Lucas

and again by Linke (1974) is used for curriculum development, then

an accurately focused instrument could become a reality. Some

7

¥ A
specific suggestions for the preparation of the instrument include:
“1. There is a need to relate the instrument to the stated and

A
)

accepted goals for E-E Wh\lch will or should emerge from the:-
proposed National Envlropmental Edgcatlon Project.

2. Items should‘i.i).e constructed in such a way that they have
diagnostic capabilities which can be readily related to
possible modifications in teachingl/léarnmg practices. The
experience gained in the construction of Such items by the
ACER during its preparation of diagnostic instruments for
high school science subjects should be atilized.

3. The addition of an "I don't know' alternative to the standard
four alternatives found in the multiple choice question‘s should
be consideréd. The stL.tdent responses to a rather éifhllar

r

* . ) »
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alternative "m the Beliefs section of the present instrument
indicate that. the students would not use such-an alternative
flippantly, Used in appropriate circumstanc;as, such an
alternative tends to clear out the guessing element from
a.rnong\ the other responses, increasing the diagnostic
utility of the 'mstrufnent.

4., Refinements could be made to the method of distinguishing
between metropolitan and non-metropolitan, or urban and
rural students, In this study, the distinction was rather
coarse, and the data wiil be reworked using .the 1971 general
census information now available., In a new study, ‘information
about comrhunlty size could be collected at the time when tlrribe
'Lnstrumént is used in the schools, .as was done in the Qhio
S'tate studies,

One puzzling aspect of all school-based E-E programs and
one which relaltes to the proper evaluation of the effectiveness of
these progrém\s seems relevart for discussion here. The v%ew can
be taken that the real and ultimate goa'i of E-E must be the allevia-
tiqn of those environmental concerns which produced the need for
those E-E programs in the first place. Since these c,oncér.ns spring.
from the rea’li.zativonpf the damaging effects of current human
practices, then it is these practices which need to be modified.

Thus the eventual concern of an effective E-E prograrﬁ must be to

¥
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cause (or help cause) substantial changes in human behavior. Seen
from this vixewpoir;t, the most appropriate evaluation of E-E pro-
grams, es'pecially terminal ones, would be a monitoring of the
behavior changes which tl;e programs produced, While it is of

interest to evaluate knowledge and attitude positions, they are,

after all, somewhat peripheral. But it is a dilemma of E-E bro—

_g.'ra;.'n"sx that iheir participants (young people) are generally not in a
social or _economic; position which_ permits them to demonstrate
that they hav-’e:' 3ttained the ultirhat;e goals of the programs., School-
a;ge students a;re not yet populatioh-producers, significant con-
siimer’s g,oésessing the capability to change harmful practices, nor

» yét V'o-ters‘.h;a‘ole‘ to ihflﬁence legislators, In this context, realistic
evaluation of environmental education activities by any of the
common practices available to educators 'is difficult indeed. How-
ever, giveﬂ the importance_of bringing about changes in current
human activities in respeét of the environment, a proper direction

for future research would seem to be that of attempting to identify

those student behaviors which can be shown to be consistent with

subsequent and ''desirable' adult behavior toward the environment,

and to develop those evaluation measures which could measure these

<

behaviors,
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APPENDIX I

The next two pages contain a photo-reduced version of the
instrument. The actual document measured 8 x 13 1/2 inches, printed

both sides. Perforations allowed the removal of the response section

for economical mailing.
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APPENDIX II

»

Photo-reduced copies of data collection material sent to
schools. -

(1) Letter to principal

(2) Administrative suggestions
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Al cammunications to bs 138
addressed to the Director-Ganeral
et Educalion

tn reply reter to EDUCATION DEPARTMENT SOUTH AUSTRALIA

£y

Name ; BoX 1152, G.P.O., ADELAIDE, S.A, 5001
TELEGRAPH!IC CODE—EDUC ADELAIDE

Phone Extn

ENVIRONMENTAL EDUCATION PROJECT
. .
You will be aware of the current interest in Environmental Education, for
many schools and curriculum groups are working on new courses and materials. As a former
Science Consultant and now Senior Education Officer with the South Australian Education
Department, } am in the middle of a preliminary study prior to some curriculum development
x in the area. Early work has shown that it is important to obtain Australia-wide information,
i ~ so } am approaching you to ask-if your school can help. In exchange for such professional
{ assistance, | am hgpp\/ to Lic able to-offer-you and your teachers some useiul student materialis
% and comparative infp!mation.
The study is described more fully on the sheet attached, but briefly, | am
trying to find out what students already know' and believe about environmental matters.
It is important to have this information before constructing new courses, yet my investigations
have shown that there has been no Australian survey to discover it. For the study, a short
interesting ‘test’, {lasting 26 minutes) has been developed, to be taken by Grade 10 students. .
In each selected school, a group of about 30 students is being asked to take part. | would like
to ask if your school will join in, and stress that this is not an achievement test in any sense
of the tarm. i

Since your school has been selected as one of those to be approached, your
co-operation can make an important contribution to the development of future courses. But
in addition, | believe that there should be a more immediate return to co-operating schools,
and can offer you the following things -

* Please keep the enclosed sheets for the school’s own use
with other students. {The answer section to be filled in by
the students in the present study is perforated for easy removal
before mailing back to me).

- The exercise has valuc in its own right, for the items interest
students, and provide many focal points for subsequent
discussion or investigation in Science, Social Studies or
English classes.
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- The reading leve! of the items is precisely at the Grade 10
level, making it useful as a reference point for other materials.
{1f it would be useful to you ! would be happy to send some
information showing how the readability was measured, and
how the original trial forms were altered to bring the reading
level down from Grade 13 to Grade 10).

* When the general responses from the schools are in, a copy
of the ‘best answers' for the knowledge section of the test
will be sent to you. There are, of course no ‘best answers’ n
for the beliefs section.

* At the end of the whole study, if you desire it, | will extract
and summarize the results from your school so that you can
compare them with the general data. | should emphasize that
this forms no part of the study, and the information will be
confidential to you. But! know it will be of great interest
and use, and will be glad to undertake this work for you.

The necessary materials are enclosed with this letter. They are self
contained, and a return envelope and postags for the response sections is attached. -

) The matter of any co-operation is entirely yours to decide, of course,
but | have naturally described the Project to your State Director-General of Education,
and have his approval in making this approach to you.

Since it is best if students undertake the test at about the same time, it
would be most helpful to me if the answers were to reach me by the end of October.
| took forward to the responses from your students, and to contacting you again with
the summaries and more information later. Please write if there is any other information
which you need. :

Yours sincerely.

Vivian Evyers,
Senior Education Officer,

Education Department of South Australia.
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-

A SURVEY OF KNOWLEDGE AND BELIEFS ABOUT ENVlE\ONMENTAL EDUCAT{ON
A GENERAL DESCRIPTION OF THE SURVEY

In order to provide basic werking information for curriculum work in Environmental Education,
this survey sets out to find what kind of knowledge and beliefs studenits already have about matters to do
with the environment.

The design of the study is meant to provide for its use in a practical educational situation. 1t is
simple, very easy to administer, yet well enough desigied to allow well-based inferences to be made. It
is directad toward students at the end of their tenth year of schooling,lsince this stage most clearly defines
the end of the ‘‘general’” education provided in most Australian school systems. '

THE INSTRUMENT

The basis of the study is a set of 40 multiple-choice items, divided into two sections. The first
deals with some of the “common knowledge' about the environment, covering such matters as the
exient and use of resources, nature and causes of poliution, population growths etc. The secorid is
concernzd with the student beliefs about some of the issues raised by these riatters - e.g. about whether
Government controls are necessary to control'pollution etc. The sets of items are related to one another

in various ways. itis in no sense an achievement test.

The set is retated to, but differs from one developad for use in the U.S.A., by the Science
Education Department of the Ohio State University.

In addition, the set is meant to be good enough so that it is worth using in its own right, even

if no survey were being undertaken. The questions are interesting, and locat trials have shown that they

provide a good basis for subsequent class discussion and investigation. In other words, it makes a good

lesson basis in itself. The reading level has been adjusted so that it is at the Grade 10 level.

SAMPLING

A two-stage sampling scheme has been devised with the assistance of the ACER, Since
groups of studants are involved, correlations within each class can be expected to be high. Thus a
refatively large number of schools must be included in the sample. In all, some 174 schools through-
out Australia are béing asked tc take part, using about 30 students in each school. The sampte
contains a population-based weighting involving cach of the three major school systems - Government,
Catholic and Ihdependant.
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A SURVEY OF KNOWLEDGE AND BELIEFS ABOUT ENVIRONMENTAL EDUCATION

» USING THE SURVEY WITHIN THE SCHOOL

The following things have been borne in mind, so that the instrument will be really easy to-
use without disrupting the normal school situation.

(1)A sample size of up to 35 students is used, so that a full class group can be involved.
(2)The whole operation is edsily performed within one lesson period, and virtually no
.. administrative functions are required.
{3)The ““test” and its answer section are contained ona single sheet of paper, to minimize
distribution time.
1 need be, the survey could easily be given to a classby a “relief” teacher or a teacher aide,
during the absence of one of the regular Grade 10 teachers.
After the decisjon to use the survey, three stéps are involved -
STEP 1 - CHOOSING THE STUDENT GROUP
Select the most heterogeneous group available in the schoo! at the Grade 10 level. One of
three methods seems feasible -

SAMPLE METHOD A: 1f the schoof has already grouped its students in a
truly heterogeneous way, then simply use any one of those groups.
(It is not necessary to use a science class).

SAMPLE METHOD B: if method A is not applicable, simply select the
most heterogeneous group available. e.g. in some schools, the English classes
tend to be more heterogeneously distributed than (say) Maths or French.

SAMPLE METHOD C: If the school is prepared to do so, select the group
of students by a random procedure. Here is one method -
1. Take an alphabetized list of the students, and number them {say 123).
2. Decide on the number to undertake the survey {say 30).
3. Find the “'sampling interval” by division (e.g. 123/30 = 4). Round off.
4. Randomly choose a number in thé vaige 1-9. Let this be the number
of the first student selected {say 3).
5. Add the interval number to this firsi.number successively until the
fist is used up. {e.g. 3,7,11,...119). 1fonly 29 numbers are produced,
start at the top again, carrying through any remainder.
Please indicate which of methods A B C was used, on the return envelope provided.
STEP 2 - GIVING THE “TEST"”

When the class is ready, give out the survey sheets. Perhapsa few words like these could be
said - ‘"Here is 2 set of questions about our environment. Write your answers in the column on the
right. Notice that there are questions on both sides. They will take you about 25 minutes, but it is
not a race. Think carefully.”

At the end of the time, pick up the complete sheets. Separate the answer section by
pulling it away at the perforations.

STEP 3 - MAILING BACK THE RESPONSES

Drop the answer slips in the stamped addressed envelope provided. Mark the information
panel with - number of answer slips enclosed, sampling method, and whether you wish to have a
confidential summary of the school’s answers sent to you. |f you would like the readability
information, please indicate this too.

Thank you very much indeed.




APPENDIX I’

The "Preservation of homo sapiens' Scale
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Panel Members

Dr. Arthur Lucas Lecturer in Science Education
Flinders University

Dr. Peter Davis _ Reader in Medical Biology
’ University of Adelaide

Dr. Effie Best . Senior Research Officer
' Education Dept. of South Australia

Glen Chittleborough Lecturer in Science Methods
Adelaide College of Advanced
Education
Lester Russell Senior Education éfficer

Education Dept, of South Australia

David George Senior Education Officer
Education Dept. of South Australia
John Smith Consultant, Biology and Outdoor
ducation :
K Education Dept. of South Australia

Terms of Reference

" The panel members were asked to respond to Section B of the

Instrument, Items 1-9, from a point of view which each considered

would be consistent with the preservation of the species homo sapiens.

The results are listed below. It should be emphasized that these

responses do not therefore necessarily represent the personal
attitude positions of the panel members to those items.
\

-y
! 1
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‘Responses by the Panel

Responses Key

l Item - A B C D Adopted
l B1 7 A
‘% 2 5 2 A
‘ 3 5/52 c

4 1 6 C

5 6 1 A

6 7 A
' 7 1 6 C
| 8 7 :
| 9 2 5 C
:
! a?‘ew item, substituted after lack of substantial agreement with

original itam B3. Only five panel members responded.

The ‘lagrez with panel' key for the student responses was

therefore taken to be that listed above.




