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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

_ - 31
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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




