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Abstract

This study deals with th i i of an outdoor

education program. The main purpose was to obtain insight concerning the effect of an

outdoor education program on envil attitudes and i The

study also examined the contribution of students’ past informal and non-formal

i i and gender on ecological and
attitude. The research was conducted in the context of a three day residential
environmental field trip by 315 students in Grade seven who attended the program and
243 students who did not attend the program. The study used a quantitative research

method and data was collected before and after the field trip, using questionnaires and an

test. The study i i a) the i ip between

attitude and ecologi b) students’ i and

environmental attitudes before the field trip, c) changes in students’ ecological knowledge

and environmental attitudes after the field trip, and d) the relationship and contribution of

students' past informal and formal and gender on

knowledge and environmental attitude. The findings suggest that the educational

was si

of the outdoor residential program on
but decreased a year later although not to original levels. The outdoor program did not
significantly change environmental attitude. There was a slight but significant relationship

between i and envi atitudes. Students’ past experiences

and gender predict a small but signi of envi attitudes and

i



ecological knowledge.
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Chapter One

Introduction
The decade of the 1980's will be characterized as the period in Canada’s history
during which environmental awareness and concern began to dominate public

attitudes and compete with economic issues of the day

P ions of a ioratir i global envir major

environmental disasters and an increasing world focus on acid rain, climate
change and other major issues contributed to this attitudinal change.
National Round Table on the Environment and the Economy, a Report to

Canadians, June, 1989-90, p.10

This unprecedented public awareness of the threats to our environment is considered by
Gigliotti (1990) as the most important and visible success product of environmental

has become tangible and real to the public.

Citizens of the 1990's are acutely aware and constantly reminded of how environmental
degradation is directly affecting their lives. People in most major cities have to check a
number of pollution indices such as ozone, ultra violet radiation and nitrogen oxide levels ,

to determine if it is safe to go outside. The collapse of the North Atlantic codfish stocks



are causing the demise of fishing ities in that have been i

for hundreds of years. Since the media abounds with scary statistics and random facts,
from male sperm counts have fallen by 50% since 1938 to species diversity declining at the
rate of about 74 species per day (Wilson 1992), it is not surprising that environmental
issues and concerns have dominated public opinion polls in Canada and the United States

since the early 1980's.

No longer are environmental hazards abstract issues debated only by scientists. The public
is facing these issues first hand ( Noe and Snow, 1990). Dunlap and Van Liere (1978)
suggested that a "New Environmental Paradigm” (NEP) was emerging in society that
challenged the older view of an anthropocentric, anti-ecological order. A number of
researchers have provided evidence that a social transformation is occurring in the
direction of a New Environmental Paradigm (Catton and Dunlap, 1978; Dunlap, 1980;
Dunlap and Von Liere, 1978; Geller and Lasley, 1985; Shetzer, Stockman, and Moore,
1991; and Noe and Snow, 1990). However this viewpoint contradicts a perspective that
some observers argue is the more dominant attitude in modern technological society, that
the proper of role humans in Earth is to control nature and put it in the service of mankind
( Samova, Porter and Nemic 1992, p.67). A study done by Gigliotti (1992) supports this.
He compared Comell University students of 1990 to Cornell University students attitudes’
in 1971 and 1981. He found that students today are less willing to make personal
sacrifices than students of twenty years ago, and that private materialism has increased.

He conjectures that the current value system of most people is not really that much
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different from what it was before the envis began. The implication of

this for environmental education according to Gigliotti (1990) is that the environmental

message must change to stress the link between lifestyles and environmental problems.

Another disturbing fact is that survey research shows that while people tend to score high

on environmental attitude , they score low on envis and g

(Arcury and Johnson, 1987; Blum, 1987; Hausbeck, Milbrath, Milbath and Enright,

1992). As Gigliotti (1990 p.9) points out “We seem to have produced a citizenry that is
emotionally charged but woefully lacking in basic ecological knowledge”. The
implications of this is best put by Gigliotti (1990) who says “ Environmental Education has
produced ecologically concerned citizens who armed with ecological myths, are willing to
fight against environmental misdeeds of others but lack the knowledge and conviction of
their role in the environmental problems”. This type of public awareness has played a
significant role in the reduction of many pollutants. Most industries in North America are
concerned about their environmental image as public outcry against environmental
misdeeds may spell diaster for a company. However while people demonstrate against

pollution, the same people are opposed to pollution devices on cars that make them more

e Still others against ial use of wildlife, or the hunting and
killing of animals for food. Yet, as living animals we have to eat and accept our role as
predators in some ecosystems. Otherwise to remove this predator (humans) may have
disastrous effect on many other relationships in that ecosystem. This myth that people are

somehow separate from, and harmful to, the environment has lead to the belief that if we
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set aside reserves for nature then societies can continue with business as usual. Yet, any
scientist will point out that the greenhouse effect and ozone depletion will have the same
effect on creatures throughout the world, whether they are in reserves or not. Gigliotti
(1990) contends that the necessary changes in values have not really occurred, but people
have i screened the envi messages and belief structures to

support their own value system rather than change their lifestyles to any great degree.

1 agree with Gigliotti (1990, p.10) that The underlying belief - value structure that most
needs changing is the myth that people are separate from the environment .. that we are
somehow different from all other living things. The big question is how do five billion
humans learn to share our planet with 50 million species. I feel that the first step is getting
to know the 50 million species. If, as Wilson (1992) estimates that our planet's diversity is
declining at the rate of three species hourly, then why do we not know their names. Ask
anyone around you to name just one of the thousands of species that went extinct this
year. They do not know! This is symptomatic of wester societies alienation from nature
and our environment in general. As Peled (1989) notes “Our experience of places and our
intentions and actions toward them are determined by the way we construe them: by the
way we perceive the entities that populate them ... It determines whether we encounter a

place as active partners or passive onlookers™.

Most people in North America are “passive onlookers” when it comes to nature. [ once

asked all of the high school students (193) who were in my biology classes, “What kind of
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trees are there in the woods next to the school?” Not one student knew the species name
or the common name. Most said they were evergreen. Even more surprising were the 18
student responses that called the trees “acorn”. Acorn, the seed of an oak! As we live in
a boreal forest ecosystem dominated by Balsam fir trees and spruce -bog fens, you would
be hard put to find an oak tree in this province except as omamental in some yards.
Weilbacher (1993) states “ [ guarantee that not one of the almost one million kids in
Philadelphia - area schools can show me a grackle”. [can guarantee that 90% of the
students in Newfoundland can’t name the most common tree, the tree species that makes
up most of our forest, that line our highways as far as the eye can see. Our kids can do
simple - minded things to “save the Earth”, like recycling. However where is their
emotion and compassion for those tress, whose names they do not know, that make-up
the forest that is our ecosystem. When they bulldoze the woods next to the school to
build a glitzy shopping mall, visions of overstocked shelves dance through students heads.
Not one student will shout or even whisper “Do we need this mall?”. Newfoundland
school children exemplify the North America population. All of our environmental
problems appear to be random from species decline to the hole in the ozone layer. In truth

they are not random but part of a larger pattern that includes shopping malls,

glitzy suburbs, climate change, a gross national product in the trillions for
the US We are not “partners” with our environment but onlookers who consume and

pollute with no understanding of the consequences for us and millions of other species.

How do we become “environmental partners” instead of onlookers. Jickling (1991b) says
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we need to leamn to think environmentally. Essential to this thinking is ecology, history,
aesthetics (nature studies) and ethics. He says natural history is an experience or way of

perceiving the world which involves personal i and emotional or

understanding of nature that is different than studying the science of ecology. In this sense

natural history is like a form of aesthetics - i aesthetics”. T the

centre of envi education nature study in the 1970's for

the “big picture” (Weilbacher 1993). That is, we teach “community” without filling in
that community with members. We teach “adaptation” without naming the organisms that
posses the adaptation. We teach “seasons” without sharing the name of the creatures who
signal the shift in seasons. Weilbacher (1992) feels we threw out the baby with the bath
water. He asserts there are knowledge and skills that students must own to achieve
environmental literacy. Knowing native plants and animals must be a core knowledge; to
know how to identify creatures and discover their life histories seems a critical skill”. The

ABC'’s of environmental literacy, the building blocks is species. Species form populations,

form form and form the
biosphere (Weilbacker 1993). To know species we first need to get our students outside

of the schools four walls.

When our children “know” species they will notice if a species decreases in population, or
disappears completely. They will know that all 50 million species can not be preserved in
reserves and zoos. They will know that our livelihood and survival depends on so many

other species. They will know that without species communities and ecosystems fall
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apart. They will know that our lives are intricately connected to other species and without
them, human as a species may also go extinct. They will know that their own lifestyles

have to change to ensure the survival of many species, perhaps even humans.

‘This research study will examine the effect of an outdoor residential environmental
education program, offered by the Roman Catholic School Board for St. John’s, on Grade
seven students, environmental attitude and ecological knowledge. The study will also
explore students past environmental experiences and gender to see their relationship with
environmental attitudes including belief, reported behaviour and affective attitude, and

ecological knowledge.



Chapter Two
Establishing the Field
"Environmental Education was born in nature study, reached adolescence
during conservation education and achieved adulthood with Earth Day
(1970)".
Weilbacher, 1993.
2.1 Introduction
This Chapter will give a short historical overview of some of the major influences that

to the i of is Education in North America (Section

2.1). Section 2.2 describes the development of the goals and objectives for the field of
Environmental Education in the 1970's and 1980's. The last section discusses some of the
problems that some authors in the Environmental Education field have with the present

2.2 Historical Review

Education has always been associated with the environment. In earlier societies, and still

today among some rural ions, peoples ion for revolved around
intimate experiences with nature. Indeed, leaming by direct experience accompanied by
personal instruction was the customary method of passing on human culture long before

there were libraries, texts or ional teachers. The transition from an

agrarian society to a highly industrialized western culture, along with the accompanying



urbanization and mass education system, created a societal setting that led to nature

studies, the i and the camping at the tumn of the

twentieth century in North America (Smith, Carlson, Donaldson and Masters, 1972).

Some of these societal influences are:
1. Urbanization had deprived many children and youth of contact with the land.
2. Automation and mechanization increased the amount of time available for off- the -
job living while decreasing the physical labour demands. This created a population
which had more leisure time and were generally less physically fit.
3. An ially growing human ion due to better health and food
production techniques.
4. The sudden reduction and disappearance of wildlife species such as Bison and their

habitat along with a general deterioration of the environment (Smith etal 1972, pp. 4

& 5, and Hammerman and Hammerman 1973 pp.58&59).

These factors created a latent need in society and public, semi-public and private agencies
sprang up to meet this need. During the early 1900's the first major thrust of the American
conservation movement occurred. Scores of articles , pamphlets and books on nature
studies and resource management were published. Many conferences on Conservation
occurred and a number of conservation and nature organizations like The National
Audubon Society (1905) and The American Nature Society (1908) formed. These

organizations were committed to the broad field of conservation and nature education and
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were very influential in encouraging the inclusion of nature studies in schools. (Smith et al

1972 pp.228-229, and Hammerman and Hammerman 1973 pp.302-303)

The turn of the century also saw the establishment of voluntary youth serving agencies and
organizations such as Boys Clubs, Boy Scouts, Girl Scouts, plus many private agencies

dedicated to youth camping (Hammerman and Hammerman 1973 p.59 - 62). However it

should be noted that most camps ized the aspects and
by many as a vacation activity for boys and girls of the upper socioeconomic level (Dewitt,

1949 in Hammerman and Hammerman 1973 p.104).

In the 1940's and 50's outdoor leamning began to make inroads into the formal education
system. In the United States this period saw the growth of outdoor schools in Michigan,
California, New York, Washington and elsewhere. The term "outdoor eduction” came
into use and outdoor curriculums were developed. Legislation in Michigan which
permitted school districts to acquire and operate camps as a part of a school program had
a great impact on residential outdoor schools. This gave impetus for the rapid growth of
residential outdoor school throughout the United States. In Canada the first conservation
school camp was held at a Toronto-area church campsite through a co-operative
arrangement involving the Humber Valley conservation authority, York Memorial
Collegiate Institute, and York Township. Other early experimenters such as John Ross
Robertson Public school in Toronto, Forest Hill Junior High, and King George School in

Guelph all sent students to residential outdoor schools in the early 1950's (Canadian
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Education Association, 1969). In 1954, the Outdoor Education Project of the American
Association for Health, Physical Education and Recreation was initiated and gave added
thrust to outdoor education and broadened the concept of the term to include the teaching
of skills, attitudes and appreciation necessary for satisfying outdoor pursuits. "Education

in and for the outdoors” came to be a common theme (Smith et al 1972, p.50).

On the conservation side a great philosophical change in how we view nature started to
develop in the 1930's and 40's. The writings of Aldo Leopold, Hugh Bennett and Robert
Marshall called for a new ethic for human-land relations, or the "ecological conscience".
Leopold (1949) called for "a state of harmony between man and land". Through the
establishment of the fields of ecology and conservation, humans were seen as part of the
total environment rather than outside of it. This called for the development of concepts
and attitudes in humans as reflected in their behaviour toward their physical environment

and is labelled conservation education (Smith et al 1972, p25.)

This philosophical change gave new energy to environmental education. Nature studies

and outdoor education now had a higher function. Not just recreational or aestethic use

or of our envis but of attitudes that reflect a human
lifestyle that ensures survival of our natural environment and the human species were to be
the goals. The 1960's showed growth in a wide variety of outdoor education in schools
and the increase in the in-service preparations of teachers and leaders. Universities offered

summer workshops and programs of graduate study in outdoor education. This period



would be characterized as one in which outdoor education had wide acceptance as a
in education and 1973, p51). Canada in the

1960's saw the establishment of a number of outdoor education centres or programs. In
1963 the Albion Hills Conservation Field Centre was opened by the Metropolitan

Toronto and Region Conservation Authority and offered five-day programs to schools.
The Regina public school system embarked on its four-day outdoor school project at
Cypress Hills Provincial Park in the same year. By 1965 the Alberta Field Studies Council

was established and Ontario wrote natural science and conservation schools into its

legislation, which was a very signi for outdoor education for it saw the
establishment of hundreds of outdoor programs throughout Ontario. Alberta had
legislation written into it’s School Act in 1970 which encouraged out- of- school
excursions. However it should be noted that outdoor education programs in Eastern
Canada at this time were almost non-existent except for some individual initiatives

(Canadian Education Association 1969; and Passmore, 1972).

Fuelled by such books as Rachel Carson's Silent Spring (1962), Stewart Udall's The
Quiet Crisis (1963) and Paul Ehrlich's The Population Bomb (1968) concern for
environment had become a concern for everyone. The 1960's saw an upsurge of
environmental groups and public concern which culminated in the establishment of Earth
Day in 1970. Bill Stapp (1969) suggested a new approach designed to reach citizens who
were increasingly being asked to make decisions which would affect environmental

quality. He called it " ion". He defined this in the




following way:

is aimed at a citizenry that is

ing the bi i and its
problems, aware of how to solve these problems, and motivated to work toward

their solution. (p.31)

2.3 Defining Goals and Objectives of Envis

The early 1970's saw a major emphasis placed on education as the place to start to solve

environmental problems. As reflected by ion 96 at the

Conference on the Human Envi 1972, they saw envil education " as

one of the most critical elements of an all out attack on the world's environmental crisis"

(UNESCO, 1976- p.2). The Conference was held in response to the rising international

concern about the envis It also that izations of the United
Nations system, especially the United Nations Educational, Scientific and Cultural
Organizations, (UNESCO) and other international agencies concerned, should take the

necessary steps to establish an i in

(Connect 1972,p.2). This resulted in the International Environmental Education Program
in 1975, headed by Bill Stapp. UNESCO carried out a survey to determine international
education needs and priorities and commissioned a number of trend papers. This

information was used by participants of the October 1975, International Environmental



14
Education Workshop at Belgrade to develop the "Belgrade Charter” which was published
in the UNESCO-UNEP newsletter Connect (1976).The Belgrade Charter described

principles and established guidelines that were to be the comerstone of the international

education The goal of envis ducation is defined in
this document as:

To develop a world population that is aware of, and concerned about, the
environment and its associated problems, and which has the knowledge,
skills, attitudes, and i to work i and
collectively towards solutions of current problems and the prevention of new
ones. (UNESCO,1976)

This oonfemwe in turn lead to vhc 1977 Tblblm (Georgian SSR, USSR),
Conference on tion, which was seen as an effort
to consolidate the field. This conference pmdnced what is generally accepted in
the literature as the guiding goals and principles for environmental education (Volk
et el (1984), Hungerford and Volk (1990) and Simmons (1991)) the "Tbilisi
Declaration” (UNESCO, 1978) which states:
A Basic aim of environmental education is to succeed in making individuals
and communities understand the complex nature of the natural and built
environments resulting from the interaction of their biological, physical,
social, economic, and cultural aspects, and acquire the knowledge, values,
attitudes and practical skills to participate in a responsible and effective way
and in the

in anti and solving
of the quality of the environment. (p.2)

‘The goals of environmental education are:

- to foster clear awareness of, and concern about, economic, social, political,
and ecological interdependence in urban and rural areas;

- to provide every person with opportunities to acquire [sic] the knowledge,
values, attitudes, commitment and skills needed to protect and improve the

environment;

- to create new patterns of behaviour of individuals, groups and society as a
whole towards the environment. (p.3)

‘The objectives are as follows:
-Awareness - to help social groups and individuals acquire awareness and
ivity to the total envil and its allied




-Sensitivity- to help social groups and individuals gain a variety of
experiences in, and acquire a basi of, the and
its associated problems
-Attitudes- to help social groups and individual acquire a set of value and
!edhpdfmforlbeenvlmmmundmoﬁnﬁmhr;ﬂively

in and
- Skills- to help social groups i ire skills for
lndsolvmgenvlrnnmhlpmblm
- Participation-to provide social groups and individuals with an opportunity
to be actively involved at all levels in working towards resolutions of
environmental problems.

Seeking to provide further order to the field, and to facilitate the application of its
definition and structure, Hungerford, Peyton and Wilke (1980) developed goals for use in
curriculum development. Their ultimate or "superordinate”, goal is to provide an

education which results in envis ive citi ip. These goals were

subjected to a rigorous validation by a jury of nationally recognized environmental
educators who validated these goals against the goals from the Tbilisi Declaration. In

essence, the Goals for Curriculum D in

operationalize the general goals of environmental education (EE) and furnish a set of

definitive subgoals to guide curri in in ing the more general Tbilisi
objectives. Hungerford, Peyton and Wilke (1980) Goals for Curriculum Development:

The superordinate goal: . . . to aid citizens in becoming environmentally
knwlulgnhlelnd,lbnvellLshlledlnddedluMuﬁnns wllnmwllllngla
work, indivie and toward and/or

dynamic equilibrium between quality of life and quality of the envlmnment.

Goal Level I. The Ecological Foundations Level

This level seeks to provide learners with sufficient ecological knowledge to
permit him/her to eventually make ecological sound decisions with respect to
environmental issues.



The i ions Level would mini include the
conceptual components:

A. Individuals and populations

B. Interactions and interdependence

C. Environmental influences and limiting factors

D. Energy flows and nutrient cycling

E. Community and ecosystem concepts

F. Homeostasis

G. Succession

H. Humans as members of ecosystems

L. The ecological implications of human activities and communities

Goal Level II. The Conceptual Awareness Level-Issues and Values

This level seeks to guide the ofa of how
individual and collective actions may influence the relationship between
quality of life and quality of the environment and, also, how these actions
result in environmental issues which must be resolved through investigation,
evaluation, values clarification, decision making, and finally, citizenship
action. Goals at this level are formulated to provide opportunities for
receivers to conceptualize:

A. How human cultural activities (e.g., religious, economic, political, social,
etc.) lnllnence the environment from an ecological perspective

B. How i i impact on th i from an
perspective.

C. A wide variety of envi issues and the ical and cultural
implications Of these issues

D. The Alternative solutions available for solving environmental issues and

the ecological and cultural mpliuﬁons of (hse solutions

E. The need for envi issue i and as
prerequisite to sound decision making

F. The roles played by different human values clarification as an integral

part of environmental decision making

G. The need for responsible citizenship action in resolving environmental

issues

Goal Level I11. The Investigation and Evaluation Level

This level provides for the development of the knowledge and skills necessary
to permit learners to investigate environmental issues and evaluate
alternative solutions for solving these issues. Similarly, values are clarified
with respect to these issue and alternative solutions. Goals at this level are
presented in two components.

Component A: Goals for Component A are to develop in learners:



A. Knowledge and skills needed to identify and investigate issues and to

synthesize the gathered information

B. Ability I issues and the
Mmmmwwmmhpm

C. Ability to identify alternative solutions for specific issues and the value
perspectives associated with these solutions.

D. Ability to evaluate lutions and associ: I

fwspadﬁcmuwithmpeﬁm&urcnlmnlmdewhgnlﬁnpﬁmﬁws
E. The ability to identify and clarify their own value positions related to
specific issues and their associated solutions

F. Ability to evaluate, clarify, and change their own values positions in light
of new information

Component B: Goals for component B are to provide learners with opportunity
to:
G. ici| in envit issue i and
H. Participate in the valuing process in a manner as to permit the learner to
evaluate the extent to which hslhrvﬂuummsmtmththe

goal for

Goal Level IV. Action Skill Level-Training and Applications

This level seeks to provide the of those skills for
receivers to take positive envlmnmenhl action for the purpose of achieving
and /or maintaining a dynamic ium between quality of life and
quality of environment. Goals at this level are presented in two components.

Component A: The goal in component A is to develop in learners:
A. Skill which will permit them to effectively work towards ends which are
consistent with their values and take either individual or group action when

lppmprhm
B: The goals for B are to provide learners with
oppomwy
B.Makededshnmmingacﬁonstnhghsmbeusedwiﬂlrspectm
lar environment issues
C. Apply action skills to specific issues, i.e., to take citizen action on one or
more issues

D. Evaluate the actions taken with respect to their influence on achieving
and/or maintaining a dynamic equilibrium between the quality of life and the
quality of environment.

2.4 Problems with the Goals of Environmental Education:
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‘While the previous description shows a consistent and non-disputed pattern in EE goal
development it should be noted that the goals of EE have been widely debated by many
in the literature (Harvey 1977; Childress 1978; Disinger 1983; Volk et al 1984; Jickling
1991a,b and c). The literature does contain papers and thoughts that challenge the

established goals. A brief discussion of these thoughts here may help explain, why

Curricula freq ly do not reflect the goals or objectives

accepted by most in the environmental education field.

The first time I read the Hungerford et al (1980) Goals of EE two very clear thoughts ran
through my mind. One was to ask which type of environmentally active citizen do we
train students to imitate, such as members of Geenpeace, Canadian Wildlife Federation or
any of the host of other environmental groups. From personal experiences these
environmental group are quite different in philosophy and approach. The second thought
was that there are not many educators, including myself, who would endorse
wholeheartedly these goals past Goal Level I, for they seem like indoctrination not
education. Hendee (1972) echoes these thoughts when he contends the EE field is
governed primarily by unquestioned truths and unproven beliefs. His following statement
echoes my instant reaction to Hungerford et al (1980) EE goals

«. Environmental education should aim first at transmitting knowledge and

Jacts Jnd subordinate to that, at cllangmg almdu, values and cultural
towards the social action.(p.20)

While developing positive attitudes towards the environment has merit,
Pparticularly since people vote more on attitude than on knowledge and some
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tumvnuuulpmblausmwtﬂmmnkemdmﬂmﬁhm,llwn

knowledge about the subject. In a democratic society, freedom of choice to
belmcum:mﬁtua mmmwmmgwmmughpu&kcly
financed or efforts is (@.20)

Reality also seems to reflect Hendee's (1972) sentiments. Simmons (1991) gathered

from Nature and Envi Centres on their goals and objectives to
investigate if they were meeting the goal of responsible environmental behaviour. She
found that the objective of explicitly trying to change attitudes is not wholeheartedly
embraced and “some centres found actively promoting a set of values distasteful”. Keen
(1991a&b) in her study of the effect of the Sunship Earth Program on school children
encountered classroom teachers who did not feel comfortable teaching lessons specifically

aimed at envi attitudes. The implications of this is, if the teacher or educator

delivering the message has problems or philosophical differences with the message, then

the delivery of the message is at risk.

Jickling (1991b) in his PhD. Thesis Thinking Environmentally: Consideration for
Education and Curriculum in the Yukon does a critical analysis of the literature on the

definitions and goals of environmental education. He clearly argues that the ultimate goal

for EE, i ive citi ip", is not ion. He contends the

ultimate goal for EE is training a person to be an activist or advocate and "is at

variance with th pt of education and our ling of what it
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means to be educated”, which "is i i linked to and
i should enable indivi to act intelli People will not act
intelligently if they have been trained, brais it i i cajoled,

coerced, bribed, or otherwise manipulated to behave in a certain way."

There is also considerable objection to problem solving as a goal of EE. Bogan (1973)
stresses that problem solving is justified as a pedagogical process rather than an aim. As
he explains using the following analogy:

We believe that population education should not approach population as a
“problem" to be solved or a point of view to be promoted. The goal of

isto i concepts and materials related to
population into the curriculum in order to educate future generations, enabling
them to make more intelligent decisions with regard to population.(p.3)

Disinger (1985-86) point out that the complexities of environmental problems and the lack
of societal consensus as to what is an acceptable solution creates difficulties about what it
means to problem solve in Environmental education. Passmore (1974) clarifies these
difficulties succinctly: * an ecological problem is not, in the first place, the same thing as a

problem in ecology"(p 43). A problem in ecology arises out of missing information or

of a particular whereas an ical problem is a social

problem that describes a which we judge These problems are
not solved but cease to exit when society takes steps to stop them or reduce them to
acceptable levels of tolerance. For example the seal hunt of Newfoundland is not an
ecology problem. We know there is large population of seals that can sustain being

hunted, but it is an ecological problem because members of our society deemed it to be
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so. There is no clear answer to the seal hunt problem for it depends on ethical values or
views of what should be socially acceptable. As Jickling (1991b) points out

It is clear that at the heart of the issue are questions, about what is , or should
be, :nemlly acceptable. Critical reflection about these values which determine
ocial acceptability is essential to clear thinking about an issue. Perpetuating
tlu "'problem solving'' myth is antithetical to the notion of clear thinking.
mmmmmmmma natpmvﬁkmummlnﬂnm they are
being is luated, and re-defined. Surely this sort of
activity is more with the
concentrating on problem resolution distracts from these fundamental issues
(p-57). At the very least we must ensure that students can distinguish between
empirical and philosophical questions, a point lost in much environmental
education literature ( p 69).

Jickling (1990) also points out, that given the complexities of environmental issues and the
difficulty of defining problem solving in this area, identifying a discrete set of "skills"
needed for environmental problem solving is an almost impossible task.. Thus, expecting
achild to develop a discrete set of environmental problem solving skills and to solve

environmental problems is setting the child up for potential failure.

This does not mean the dismissal of action strategies or discussion of environmentally
appropriate behaviour in schools. We do expect an educated person to be transformed by
their experiences and to act in a way consistent with their education. Environmentally
responsible behaviours are correctly seen as logical consequences of education rather than
aims in themselves ( Jickling, 1991b). Schools are often charged with the task of
developing generally accepted patterns of behaviour, socialization or training. We might

socialize or train a student not to litter, to recycle and not to destroy the environment.
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However when it comes to more complex environmental issues like hunting,
overpopulation or forestry practises we should not train or socialize people in a prescribed
way. These issues require an educated person to think intelligently and to know that
generalizations do not work. Hunting, for example, might be acceptable in some
situations but not in others. To train or socialize that all hunting must be banned could
have disastrous effects in ecosystems where humans are the main predator, not to mention
the effects on some human cultures. School programs must play a facilitating role in
allowing investigation of some important social issues. Through investigations they
should provide some strategies in how to access and organize information, and general
skills of being effective members of society. This author feels that Hungerford et al's
(1980) Goal Level II, Il and IV are an attempt to do this. The inherent problem with
these goal levels is the prescribed direction of “resolving environmental issues” which for
most complex issues may never be resolved but just mitigated, or the “need for responsible
environmental citizenship action ... consistent with the superordinate goal”. As stated
carlier, which environmental citizen do we model, and whose standard of “quality of life”

and “quality of environment” do we go by are major unanswered questions.
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Chapter Three

Literature Review and Theoretical Models

3.1 Introduction

Th the of envis education, goals have been widely

described and debated in the literature (Harvey 1977 ; Childress 1978; Disinger 1983;
Volk et al 1994). Many in the field of Environmental education seem to agree that the

ultimate goal of envil education is il i behaviour (Stapp

1971; and Marcinkowski 1990). Existing empirical studies indicate that this goal is not
being met in schools. Childress (1978) found in a national survey of 301 EE programs in

the United States that for the most part EE curriculum in the public school was

atan level ( and attitudes). The survey indicated that
most teachers who taught environmental education believed that awareness based EE
would be enough to accomplish the goal of students participating in responsible
environmental action. Volk et al (1984) did a national survey of Curriculum needs as
perceived by professional environmental educators. In general they found there was a
greater degree of perceived accomplishment to lower level goals (awareness) than to

higher level goals (citizen action).

This is not surprising as most formal and informal methodologies were not designed to

achieve the goal of responsible environmental behaviour (Volk et al 1984; Simmons
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1991). Most environmental education programs are designed on linear models (see
Figure 3.1) for changing behaviour based on traditional thinking . . . if we make human
beings more knowledgeable, they will, in turn, become more aware of the environment and

its problems which leads to favourable attitudes, which in tu leads to action promoting

better envil quality and Volk 1990). This model is suspect as the
literature does not show a clear and sequential relationship as the model suggests. More
complex behavioural models that may promote responsible environmental behaviour are
proposed by Hine et. al (1986/87), and Hungerford and Volk (1990) (see figures 3.2 and
3.3). This chapter will examine the three behavioural models and the literature associated
with each. From these models and the literature a prospectus for this research study is

developed.

3.2 Traditional behaviour model

The field of EE has been occupied with attitude and awareness research. [ozzi (1989)

states "the gateway to the learning process is the affective domain". Indeed many early
researchers in environmental education agreed with this statement, as a large portion of
the research focused on the affective domain. In Monograph #2, A Summary of

Research in Environmental Education, 1971-1982, lozzi et al. (1984 ) noted the following:
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Figure 3.1: Traditional Behavioural Change System ( from Hungerford and Volk

1990)

KNOWLEDGE ——————~—~> AWARENESS ———————> ACTION

ATTITUDES

The greatest number of studies (in environmental education) dealt ,
surprisingly, with the affective domain (57.7%) followed by the cognitive
domain (41.1%). " Surprisingly” here refers to the fact that in most
research in other disciplinary areas, researchers have tended to focus more
heavily on the cognitive domain rather than on the affective domain. (p.9)

‘They also noted that most of the research conducted in the area of environmental

ducation and the affective domain has been i iptive ; that is,

have attempted to develop environmental profiles of various sectors of society. More than
70% of the research conducted between 1971-1982 was classified as descriptive (p.9).
Very few studies attempted to determine the effects of specific interventions or programs
designed to improve, change, or alter existing attitudes or values and the ways they impact

on the environment.

This section will examine the literature related to the Traditional Behaviour model. In
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Section 3.2.1 the different components of the behaviour model are examined to set
definitions for the Chapter and the study. Section 3.2.2 will examine what the descriptive
research tells us about the traditional behaviour model, and section 3.2.3 will look at the

intervention research.

3.2.1 Setting itions for the of the iour model

A brief review of what the educational literature tells us about the components of the
traditional behaviour model and their relationship to each other will be discussed here to

provide definitions for the literature review and the study.

Knowledge:
The value of pure information in changing attitudes is difficult to assess because of the
multiplicity of other factors that may be involved, such as the source of the message,
message content and characteristics of the recipients (Petty and Cacioppo, 1981). The
issue is further clouded because many attitude theorists believe that attitudes themselves
contain a cognitive component and it is difficult to separate knowledge from attitude
(Millar & Tesser, 1989). Some forms of behaviour are thought to be influenced mainly by
the affective domain and others by cognitive factors. Motivational theory also suggest
that each person possesses pieces of knowledge that are linked together to form a
cognitive system. It is believed that people have a value equilibrium in their cognitive

system so that information that puts their value system into disequilibrium is somehow
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to form a new val ilibrium or ignored 1990). Some

knowledge of an issue must clearly be a for i iour. Jorden

et al (1986) also feel that knowledge of a problems is only part of the catalyst required; a

person must also know what to do to help.

Attitude:

Attitude is considered by many to be one of the most important influences on behaviour
(Tozzi,1989). Before we examine the research, attitude needs to be defined. Most early
attempts to measure attitude assessed only the affective or evaluative dimension. That is,
attitudes are operationally defined as preferences; hence Bem's (1970) definition -
“attitudes are likes and dislikes". However a definition that includes many of the central
ideas used by attitude theorists would be as follows "Attitude is an idea charged with
emotion which predisposes a class of actions, to a particular class of social situations.”
(Triandis, 1971, p.2). This definition suggests that attitudes have three components or

constructs: cognitive, affective and conative.

Affective domain is defined as an enduring positive or negative feeling about some

person, object, or issue.

Cognitive domain refers to beliefs and is defined as the information that a person has

about a person, object or issue. This may be factual or based on personal opinion.
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Conative domain refers to action or i ies of an individual regarding a

person, object or issue. ( Borden and Schettino, 1979; Triandis, 1971).

There is relatively little research about how environmental attitudes are formed or
changed. The literature seems to indicate that life experiences rather than any one specific

program d ine attitudes 1990). describes four specific

methodologies that may induce attitude ch: : mere direct contact,
and information. It is also possible that a majority of an individual's basic attitudes and,
therefore, their behavioural tendencies are formulated between the ages of seven and

twelve ( Tourney and Tescni, 1977).

Attitude and behaviour relationship

The social psychology literature contains an extensive treatment of the relationship
between attitude change and behaviour change, and the connection appears to be tenuous
(Baron and Byrne, 1991). Rajecki (1982) has offered a comprehensive overview of the
potential causes for the attitude-behaviour discrepancy. These include temporal instability,
direct versus indirect experience, normative influences and attitude behaviour

measurement correspondence.

‘Temporal instability refers to the general rule that the longer the interval between the

collection of two types of data, the less consistent the results. In other words many
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incidents can happen to an individual over a time period that can change the individual's
attitude and behaviour with respect to a particular object or issue... Also related to this is
the idea that, if a specific attitude is drawn from a stable attitude pool, then that specific
attitude will be a better predictor of behaviour compared to those drawn from an unstable

attitude pool (Shwartz, 1978).

Direct experience with an object is also believed to result in more attitude-behaviour
consistency than indirect experiences. (Fazio and Zanna (1978, p 241). They suggest
three possible reasons for this:

1. Direct experience may simply make more information available and thus results in a
more accurate attitude.

2. Direct experience may cause the person to focus on his or her behaviour, and behaviour
itself may be the bases of an attitude.

3. Direct experience may involve repetition or mental rehearsal, leading to an attitude that

is more easily or accurately remembered.

Normative influences or social norms may prevent a person from acting the way he or
she would like to, given their attitude. When there are no strong social norms attitudes
often predict behaviour (Ajen and Fishbein, 1977). It is also important to note that
normative influences may also affect how a person responds on a questionnaire, causing

them to give the social norm response rather than their true opinion.
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The final i d by Rajecki(1982) is the

theory of lack of correspondence criteria. The theory states that the attitudes or

measured do not The closer the behaviour corresponds with the

attitude then the better the level of behavioural prediction.

3.2.2 What does the descriptive research tell us about the traditional behaviour
model

This section examines the descriptive research literature. The section is organized under
three general statements that summarize what we know from the descriptive research:
most studies indicate that environmental attitudes seem to be high while knowledge is low,
the relationship between knowledge and attitudes is unclear, and males generally display
greater environmental knowledge while females show stronger feelings and verbal

commitment to the environment.

Most studies indicate that environmental attitudes seems to be high while knowledge tends
to be low. Research appears to support Gigliotti's conclusion (1990) that " we seem to
have produced a citizenry that is emotionally charged but woefully lacking in basic
ecological knowledge"(p.9). Indeed poll after poll shows that people are concemed about
the environment. In a 1990 poll in the United States 84% of the individuals surveyed
reported that they believed that pollution in the country as a whole is serious and getting

worse, while only 71% agreed that we must protect the environment even if it means
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higher taxes (Berke 1990). A 1992 opinion poll conducted by the Columbia Broadcasting
System (CBS) reported that two thirds of Americans polled believed that " environmental
problems are so important that solutions must be found regardless of the cost.” Similarly,
a national public opinion poll conducted by Peter D. Hart Research Associates
(Fuller,1992) revealed that the highest ranked issue cited by young people looking toward
the year 2000 is the environment. Results of the poll indicated that young people are more
motivated and environmentally aware than their parents, although their understanding of

the issues is limited.

Blum (1987) found that high school students in four countries possessed low levels of
environmental knowledge. He compared five surveys conducted in the United States ,
Australia. England and Israel that assessed environmental knowledge and beliefs of 9th
and 10th grade students. The survey showed several items that assessed student
knowledge of environmental facts and concepts. Resuits indicated that student beliefs in
environmental causes were generally stronger than their factual or conceptual knowledge.
Housbeck, Milbrath and Enright (1992) found similar results in a 1990 study of New
York State 11th-grade students. They concluded: "students are fairly highly aware of and
concerned about environmental problems, but have a weak substantive knowledge about
how environments work, how societal and personal action impact the environment and

how environmental problems impact society".

Surprising little research has been reported on the general populations level of
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environmental knowledge but what research there is indicates low environmental literacy.

Gambro and Switzky (1996) assessed the Envil of
2900 high school students in a national Longitudinal Study of American Youth (LSAY).
The analysis revealed low levels of environmental knowledge. A majority of the students

were able to ize basic facts concerning environmental problems; however most
recognize

students could not apply their to the or potential
solutions related to the problem. The author acknowledged the limitations of the
Environmental Knowledge Scale used in the study which consisted of only 7 items.
Arcury and Johnson (1987) using data from a state wide survey found that public
environmental knowledge was painfully low and the major correlates for knowledge were
education, income and sex. A 1980 national survey conducted by Resources For Future
(RFF) (Council on Environmental Quality, 1980), included a series of environmental
knowledge questions. The results showed that only about 20% of the sample were able to
answer 70% of the questions correctly and the majority could answer only 3 of the 9
questions correctly. The Council concluded that " because opinion based on knowledge is
highly desirable, the knowledge findings in the RFF survey challenge environmental

educators and others with di: ination of i ion on these issues"(p.37).

Several studies have examined specific forms of environmental knowledge among school
students. Barrow and Morrisey (1988-1989) examined knowledge about energy in a
sample of 9th grade students in Maine, USA and New Brunswick, Canada. Energy

knowledge was measured by the Test of Energy Concepts and Values (Holden and
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Barrow, 1984), which included 35 multiple-choice items. The results indicated that
energy literacy is low. The mean number of correct responses was 51.4% for the Maine
students and 48.6% for the New Brunswick students. The author suggested that an

energy-literate individuals should correctly answer at least 75% on this test. Similarly,

Brody, Chipman and Marion (1988-1989, interviews to i igate the level of
knowledge concerning acid rain in a sample of 4th-grade, 8th-grade, and 11th-grade
students in Maine. The grade 11 students recognized and understood most of the
concept on four of the 12 concepts tested. Younger students displayed even lower levels
of comprehension. The results led the authors to conclude: [t is apparent that students
understand only a small fraction of what we consider necessary for a full understanding

of acid deposition phenomena.(p.40).

A number of researchers have provided evidence that a social transformation is occurring
in the direction of a "new environmental paradigm" (Dunlap and Von Liere,1978; Geller
and Lasley, 1985). Shetzer, Stockman and Moore (1991) have proposed that a strong
pro-environmental sentiment is currently emerging among business students. Whereas
research by Thompson and Gasteiger (1985) and Gigliotti (1992) suggest that a move
away from environmental concerns in favour of materialism is occurring. Both authors
investigated changes in attitudes of Cornell University students to their willingness to give
up 35 specific items. They found that students in 1981 and 1990 were more materialistic
than students in 1971. Gigliotti (1992) suggests these results contradict most studies that

find an increase in environmental concern because most studies use some measure of the



importance of environmental issue without involving tradeoffs.

The literature shows that in general surveys, most populations examined have high
environmental attitudes except for those studies which involve tradeoffs. Environmental
and ecological knowledge appears to be low in both adults and children. The implications
of these studies for society is that public decision - making may be based on false

premises, which could have disastrous environmental resuit.

The relationship between knowledge and attitudes is unclear. A number of studies
indicate that knowledge and attitudes are related. Hausbeck and colleagues (1992) found
that in a study on 1Ith-grade students that levels of knowledge, awareness and concern
were correlated. Similarly, after a water conservation unit, Birch and Schwaab (1993)
found a strong correlation between the knowledge and attitude scores of seventh-grade
students. Fortner and Mayer (1983) reported that fifth and ninth graders with higher
knowledge scores on a survey of knowledge and attitudes for the oceans and the Great
Lakes had more positive attitudes than students with lower scores. Ramey and Rickson
(1976) reported that increased knowledge regarding the nature and causes of pollution
seemed to elicit more positive attitudes toward pollution abatement. They also suggested
that their is a circularity between knowledge and attitudes in that one does not cause or
precede the other but acquisition of one may in turn lead to the formation of the other.
Hart (1978) in a study of twelfth-grade students (153 BSCS Biology and 147

non-biology) in Saskatchewan found that BSCS achievement and IQ were significant



35

predictors of the cognitive criteria variables, ecology ion and
information, but not of the affective variable environmental attitude. He did find that

logy ion was a significant predictor of envi attitude but not
‘This conflicted with Moore (1971) where no relationship was
found between ecology ion and envi attitude of from the
Madison area League of Women.

/A number of other studies also show that the relationship between knowledge and
attitude is unclear. Alaimo and Doran (1980) reported that science classes over a two year
period seemed to have a positive effect on students knowledge about the environment but
no effect on environmental concern. In fact, as some students acquired greater
knowledge, they also acquired a more pessimistic view about the envi and

environmental quality. Morgan and Gramam (1988) found that the presentation of a
slide-tape show about snakes resulted in improvements in knowledge about snakes but did
not result in attitude change. However modelling was effective in producing attitude
changes toward snakes. Kinsey and Wheatly (1984) have suggested that perhaps the
parameter that should be tested is defensibility of environmental attitudes rather than
attitude change. They found that although completion of an environmental studies course
at the college level did not lead to a change of attitude, it did lead to a more defensible
attitude. They have proposed that, at least in adults , attitude shifts rarely occur; but
rather that informational supports are developed that bridge the gap between cognition

and attitudes to strengthen ones value system.



People often assume that knowledge will influence attitude which will in turn affect

A more it i ip was suggested by Borden and Schettino

(1979). They surveyed a sample of 203 male and 327 female undergraduates enrolled in”

introductory psychology course at Purdue University to test the assumption that factual

and feelings are i variables, and to test to what extent each
produces environmentally responsible action. They used the Moloney-Ward test which is

of four affect, actual i and verbal

commitment. They found that affect and knowledge scales showed virtually no

They found that envis had a strong positive effect on
actual commitment but relatively small effect on willingness to adopt responsible activities
in the future. They also found that the effects of feeling toward the environment and

were additive in their influence on current

behaviour. Further they found that what a person says he or she would be willing to do in

the future is based almost entirely on his or her emotional reaction toward the issue.

It is very hard to draw any conclusions from the descriptive research about the relationship
between knowledge and attitudes. The fact that different instruments are used in most
studies makes the drawing of conclusions even more precarious. Also, only one study,
(Borden and Schettino 1979), differentiated among types of attitudes being studied:
affective, belief or behavioural. It is also possible that age may have an effect on the
relationship between knowledge and attitudes, as the three studies that used adult

populations ( Moore, 1971; Kinsey and Wheatly, 1984; and Borden and Schettino, 1979)
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found no relationship.

Males generally display greater environmental knowledge and females report stronger
feelings and verbal commitment. When gender differences are found in studies they tend

to follow the above pattem. Hart (1978), in a study of grade 12 biology majors and

non-biology majors found that gender di were evident

ing males) and envil attitudes ing females only among
the biology group). Gifford, Hay, and Boros (1982), in a study of undergraduates, found
that men had more environmental knowledge about pollution and ecological issues than
women did, that the women expressed greater negative affect toward anti-environmental
events, and that more women than men reported they would do something about
environmental problems. However, they never reported more actual commitment to
environmental causes than men. Borden and Schettino (1979) also found that women had
more verbal commitment to the environment but no more actual commitment. Similarly,
Hausbeck, Milbrath, Milbrath and Enright (1992) found that 1 1th-grade girls were slightly

more aware, whereas boy were slightly more knowledgable about the environment.

Szagun and Mesenholl (1993) conducted a study on German adolescents aged 12, 15 and
18 on their ethical and emotional concern about nature. On three of the researcher scales:
consideration in dealing with nature, degree of sympathy, and enjoyment of nature,
females scores were higher than their male age-mates. Only for one scale, "harm done to

an ecosystem", were male and female scores similar. Szagun and Mesenhol also offer an



explanation for their findings: "The higher levels of sympathy with living things and
consideration for nature that we found in female adolescents would seem to be almost
exact parallels to the higher level of empathy and prosocial behavioural tendencies toward
humans often found in women and girls". They also found a big difference between 12 -
year-old and 15-year-old males, and interpret these data as indicating that with the
internalization of such sex-typical values as "being tough and non-emotional” ethical and
emotional scores go down more for older males, whereas female scores stay high because
female gender-typical behaviour allows for more expression of emotion. Gender-typical
values may also explain why males are more ecologically knowledgable. Males in many
‘Western societies are given greater exposure and opportunity to do outdoor activities like
hunting, fishing or camping which may increase their environmental and ecological
knowledge. Lawrenz and Dantchick (1985) investigated developmental and/or sex
components of energy attitudes using Kuhn's Energy Opinionnaire (1980). Results
indicate that changes in the student attitude through grade levels are consistent with
cognitive and affective development literature, and that gender differences are more

pronounced in older students, with females having a more external world view.

3.2.3 Intervention Research Findings
Leemings et al (1993) carried out a critical Review of Outcome Research in
Environmental Education. Their review included an analysis of 34 environmental

education studies published since 1974 that attempted to demonstrate changes in

relevant ge, attitudes or iour. The authors divided the
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studies into two major ies in-class (17 papers) and out-of-ck:

programs (17 papers). This review focused on school children as the primary targets of
interventions but also included a few studies with adults. A summary by Leeming et al
(1993) of Classroom Interventions (Table 3.1) and Out-of- class Interventions (Table 3.2)
is included here to give a general overview of research findings on the dependent variables

of attitude, knowledge and behaviour.

Using Leemings et al (1993) review and other environmental reviews and research, four
important environmental questions will be addressed. The questions discussed the
following matters:

Can EE increase envil attitudes and ?

‘Which is more effective in teaching environmental knowledge and attitude, in-door
or outdoor interventions?

Once attitudes and knowledge are acquired from an intervention are they long
lasting?

What are some of the methodological problems encountered in the EE intervention

research?

i attitude and gains research

Can Environmental Education teach positive environmental attitudes and produce gains



“Table 3. ) Summary of Classroom Interventions From Leemings et al., ( 1993 )

. Subject  Independent Duration Dependent
Reference grade  variable of LV. variable Effect Follow up
Aird & Tomera, 1977 6 Tnstruction & oc 2 weeks + 0
Armstrong & Impora, 1991 5,7 Instruction 48 weeks . 0
Knowledge
Asch & Shore, 1975 5 2 yewrs. Behavior + o
Birch & Schwab, 1983 7 Instruction ? Atitude, + 0
Knowledge
Bryant & Hungerford, 1979 K Instruction 1 monthy Knowledge % 0
Carpenter, 1981 College  Course Semester? 7 0
Fennessey et ul., 1974 34&8 2 weeks . 0
Hepburn ¢ 9.10 15 vs. 30 days Mixed 0
Hounshell & Liggett, 1976 6 Activities 7 weeks Mixed 0
Howell & Wambrod, 1974 Manual .
" +
511 n +
tnstruction + 2 years
Ramsey et al., 1981 Instruction Knowledge. + 2month
reported
: bel
Ramsey & Hungerford, 7 18 weeks + 0
1989
1977 High 3 weeks 4 1 year
school
Wilson & Tomera, 1950 10 3days Mixed 0
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Tables 3.2 Summary of Out-of-Class Interventions From Leemings et al. ( 1993 )

Subject  Independent  Duration  Dependent
Reference erade variable of LV. variable Effecct  Followup
Brezdenetal. 1977 College  Field trip 2 Atitude = 0
Crater & Mears. 1981 8 Activies 7 Attitude. 2 0
knowledge
Dunlop. 1979 Teachers  Works! thour Atitude ? 0
Fortner. 1985 9 TVs. H0min  Atitude. Mixed 2 weeks
lecture vs.? knowledge
Fortner & Lyon. 1985  Adult  TVprogram  30min.  Atitude. + 2 weeks
knowledge
Horsley, 1977 College  Actasagent 12days  Aditude. Mixed 7 weeks
behavior
Howie, 1974 5 Indoorvs.  [Ohours  Knowledge + 0
outdoor
Huber etal.. 1981 HS. Camp 3weeks  Auitude ”. 0
activities
Jordan et al.. 1986 HS Residential ~ 6days Knowledge, + 2 months
workshop reported
behavior
Kostka. 1976 6 Activities 2wesks  Aiude - 0
behavior
Lisowski & Disinger.  HS. Resdential  7days Knowledge 2 4 weeks
1991 marine-
science
programs
Quinn. 1976 10 Valuesheets  10days  Attinude 0
Ryan, 1991 H Visittocon-  lday Atitude 0
servation area
Shepard & Speelman,  9-l4yrs.  Camp 3-5days  Auitude - [
1985 program
Simmons. 1984 Adult  Workshop  Iday Atitude. - 3 months
knowledge
Wendling & Wuensch. S Activities,  2weeks  Auitude. Mixed 0
1985 field tri knowledge
Wendling etal.. 1989 5 2weeks  Attitude + 0
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in ecological knowledge when programs and methods designed specifically to
accomplish those objectives are used? The majority of class intervention studies reported
in Leeming et al (1993) showed positive effects of the intervention. Armstrong and
Impara (1991) found no significant effect on knowledge or attitudes of grade five and six
students after a Nature Scope Supplement intervention of 4-7 weeks. They felt that the
effect of the program was diluted by numerous other demands on teachers and students.
They stated "Perhaps this is a more realistic assessment of the impact of environmental
supplements in today’s schools. Those evaluations that instill strict controls on teacher
behaviour may produce a biased estimate of the potential of these programs to produce

change"(p.40).

For the out-of-class interventions studies in general, the size of the treatment effects in
these studies were small and few showed clear positive results (Leeming et.al, 1993).
There is no clear explanation for why out-of -class studies show such mixed results but
novel settings, fear and length of the intervention research may explain some of the
results especially for studies involving younger children. No out-of-class intervention
was reported below grade five. Research in novel settings has found that, for children
between 7-13 years of age, novel environments are poor settings for imposed task
learning when compared to familiar environments (Martin et al.,1981). Falk and Balling
(1982) found that the younger the child, the more likely the novelty of an unfamiliar
setting is to interfere with cognitive leaming as the need for familiarization is greater.

Bixler, Carlisle, Hammitt and Floyd (1994) states after a review of the literature on fear
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“that urban children in wildland areas should initially respond negatively to those
environments simply because so much of the area is unknown and highly novel”. This
issue of novelty may also be why Ignatuik (1978) concluded that only field trips in excess
of two and one-half days in duration were significant in changing students attitudes.
Furthermore, his results indicated that field trips of 5 days duration exhibited the greatest
effect in changing student attitudes. Crompton and Seller (1981) concluded that length of
exposure to natural environments may be the single most important variable in program
success. "Direct experiences in wildlands must cause students to reconsider many beliefs
they acquired through media depictions and hearsay.” However Simpson (1985)
maintains that results available for five to 17 days programs are inconclusive and often
contradictory. He feels it is not the length of the trip but the quality of the experience that
determines whether a person's values and perceptions can be altered. Ignatuik (1978) also
recognizes that trips resulting in more positive outcomes are ones that are well planned,

have well-developed objectives and include some type of follow-up activity.

A recent study by Orion and Hofstein (1994) supports Simpson's conclusions and also
helps clarify novelty factors. Their study investigated the factors that might influence the
ability of grades nine through 11 high school students in Israel to learn during a one day
Geology field trip in a natural environment. Their findings suggest that the educational

of a field trip is by two major factors; the field trip quality and

the “Novelty Space”. Field trip quality is determined by its structure, learning materials,

teaching method, and the ability to direct learning to concrete interaction with the
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psychological, and geographic. They found that those students whose “Novelty Space™

was reduced before the field trip scored signif more on achi of geology

ionnaire and on attitud i ires dealing with attitudes towards

field trips and Geology. They conclude that “a field trip should occur early in the concrete
part of the curriculum, and should be preceded by a relatively short preparatory unit that
focuses on the increasing familiarity with the learning setting of the field trip, thereby

limiting the "Novelty Space” factors.

Knowledge acquisition appears to be fairly positive in the intervention research. Three of
the studies reviewed by Leeming et al (1993) that focused on knowledge acquisition
(Bryant & Hungerford, 1979; Howie, 1974; Lisowski & Disinger, 1991) all found positive

effects. In the 11 studies that measured changes in both attitude and knowledge all but

three studies & Impara , 1991; y etal. ,1974; Simmons, 1984)

found positive effects on knowledge.

However, attitude intervention shows very mixed results. In the eleven studies that

measured attitudes and knowledge change in the Leeming et al. (1993) review only four

showed clear positive attitude changes. Even more di: ing in this review on studies
that targeted attitudes exclusively, they found only three studies (Jaus, 1978, 1982, 1984)
that showed strong positive effects. The first study dealt with teachers and the other two
with fifth- and third grade students following a two to 10 hours of classroom instruction.

It should also be noted that Jaus ( 1982 & 1984) used only two intact classes and may
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reflect Type [errors. A fourth study ( Wendling & Wuensch, 1985; Wendling et al.,
1989) reported positive attitude change results by fifth-grade students after activities and

field trips, but there was only one class per Itisi ing and i to

note that the strongest effect on attitude (Jaus, 1984) used grade three students. This may
lend support to Tourney and Tescni (1977) that basic attitudes are formulated between the
ages of seven to twelve and Wheatly’s suggestion that attitude shifts in adults are rare.

The remaining ten studies found either mixed or negative results.

In Leemings et al., (1993) review only five studies measured behaviours. Three of the
studies show strong positive effects in training the subjects specifically for pro-
environmental behaviours (Ramsey et al., 1981; Ramsey & Hungerford, 1989) or actually
involving the subjects in relevant behaviours (Horsley, 1977). A fourth study found strong
positive effects on fifth-grade students after a 2-year educational program (Asch & Shore,
1985). One study ( Jordan, Hungerford and Tomera, 1986) reported a small but
significant effect on high school students'’ behaviour after a 6-day residential workshop on
action training. Although the literature does not contain many intervention studies
measuring behaviour, these five studies indicate the potential for increasing pro-

environmental behaviours by means of a variety of types of techniques.

Indoor vs Outdoor interventions

"That which can be learned in the classroom should be taught there, and that which can best



be learned in the cut-of-doors should there be taught. " said L. B. Sharp , the father of

outdoor education.

"The purpose of outdoor education is to enrich, vitalize and complement content areas of
the school curriculum by means of first hand observation outside the classroom"
(Hammerman and Hammerman, 1973). Therefore a recurring question in environmental
education is whether an outdoor environmental education program is more effective than
an indoor program. There appears to be much anecdotal evidence on this question but
little empirical proof of this as most researchers study only the one intervention (Disinger
1988). An early study which addressed the merits of learing outdoors was reported by
the New York City Board of Education (1948) in Disinger 1988). The study investigated
the effects of the Life Camp Program (a residential program) on academic growth of five
areas: interest; arithmetic; science and health education; vocabulary; and nature study for

62 grade five and six students. They also had two control class groups of grade five and

six students. The results indicated " initial and final superiority of the experimental

group”. However, re-analysis of the results suggest that the research design was not

rigorous and that ions were overly optimistic and not definiti and
Crompton, 1984). Also Huntley (1979) tried to replicate the Life Camp study and found

no significant differences between groups in any of the 4 curriculum areas.

One study reviewed by Leeming et al (1993) that examined the effectiveness of outdoor

education compared to classroom instruction is Howie (1974). Howie placed grade five
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students in one of three treatment groups:
1. The indoor treatment group: consisted of ten one-hour or less sessions devoted

to the i ion and di ion of envi topics in a typical classroom

setting. Topics included ecological principles and conservation practices.
2. The outdoor treatment group was a two-day experience at an environmental
study centre covering the topics listed above.

3. A third group receive both indoor and outdoor treatments. The results
suggested that the a combined indoor/outdoor strategy produces significantly
higher achievement than either alone (p< .05). The outdoor treatment alone was

significant, but marginal, over the indoor treatment group.

This is consistent with the results found in Orion and Hofstein (1994) study. They found
that students whose “Novelty space” (level and type of knowledge and skills, acquaintance
with the field trip area and psychological preparation) was reduced before the field trip

made significantly more gains in knowledge and attitude.

A recent study by Keen (1991) also compared grade five and grade six students who had a
five day outdoor residential program (Sunship Earth) plus the regular school program, to
school classes which didn't attend the Sunship Earth program but studied the same
ecological concepts as the residential program. She found that ecological knowledge
increased significantly (p = .001) for those students who attended the Sunship Earth

program but not for the regular school students (p =.98). Significant changes in attitude



did not occur for either group. She concluded that this program was successful at
conveying ecological concepts to children for the following reasons:
1. Provision of a cognitive framework into which children can fit the ecological
concepts they leam
2. The direct experience the child has with the natural environment
3. Having concepts conveyed through first-hand experience

4. The child's immedi ication of th ical concepts after leaming

5. Small-group learning

Backman and Crompton (1984) reviewed the literature for empirical reports regarding
what can best be learned outdoors. Their conclusions are presented here:
Ausbel ( 1962 ) points out that past experiences influence new learning and
retention by having some impact on the cognitive structure of the child. Based
upon the findings of Howie (1972), Hosley (1974), and Goldsbury (1969) it is
likely that environmental concepts may be learned more effectively if students are
oriented in the classroom with relevant concepts, so they have the some sense of

structure before going to the outdoor experience.

The review suggests that outdoors may be effective in stimulating critical thinking

andi ; bl lving skills (M 1971; Slater, 1972), and when

p!

concern is with ing concepts and ing rather than with rote

memory (McNamara,1971). Independent field research is likely to be most useful
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with students who are more academic (those who do a lot of reading) while the
more guided traditional learning approach in the outdoors is likely to be most

useful for slow learners (Buerstatte, 1968).

Little evidence was found to support claims for the teaching of language
development in the outdoors. The strongest support was for environmental
education which presumably meets Sharp's (1952) criterion of "that which can

best be learned in the out-of-doors should be taught there”.

However the authors wam that their conclusions must be taken tenuously due to the

paucity of empirical studies and the low scientific standards used in most of the studies.

Historically, it has been assumed that a particular value of out-of-door education is in the
affective realm. The "hands-on" or direct experiences that out-of-door programs offer is
assumed to promote attitudinal changes. Research by Newcomb et al. (1965 in Morgan
and Gramann, 1988) indicates that if initial attitudes are based on erroneous information,
direct contact with an object can promote attitude change. As mentioned earlier direct
experience with an object is believed to result in more attitude-behaviour consistency than
indirect experience. However research has been limited and generally inconclusive in the
area of environmental attitude change as a result of an outdoor education program. In
Leeming et al's. (1993) review of 17 out-of-class interventions, it is apparent that the

effect of the out-of- class treatments on attitudes change is very weak. As mentioned
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earlier these mixed results may be due to novelty of a new environment or may occur
because attitudes of the subjects are already well formed and thus very hard to change.
For example Shepard and Speelman (1985-86) found that attitudes towards conservation,
changed for nine year old and first time campers, whereas 10 to 14 year old and repeat

campers appear to have already developed a conservation attitude.

Long term effects

Once positive environmental attitudes and knowledge are acquired do they last? Few
experimenters have made any attempt to evaluate long-term treatment effects. In Leeming
etal’s (1993) review for classroom interventions only 3 studies provided any follow-up

beyond i i after the intervention. In the out-of-class

interventions six studies did follow-up but all were done within three months.

Hungerford and Volk (1990) described additional follow-up to Ramsey et al (1981). They
found that those students who had been in the experimental conditions were still

“involved in more envi i i than their

However it is clear that the original behaviour observed in the eighth grade had eroded
over time" (p.14). Statistical analysis was not given for this information, nor was it
provided for the 2-month data. In another study, Jaus (1984) had a very impressive
finding considering this was a two hour intervention. When the students tested in grade
three were tested with the same questionnaire in grade five, they continued to show

significantly more positive attitudes toward the environment than control subjects.
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Simmons et al (1977) study on 14 high school students found after one year only slight
decreases in achievement and no decreases in attitude scores. However they had a one
group, pre-post test design which contains too many threats to internal validity to allow

conclusions about the effect of the lessons.

For the out-of-class interventions reviewed by Leeming et al (1993), four of the studies
that had follow-up maintained the effect on subjects (Fortner 1985; Horsley, 1977; Jordan
etal, 1986; and Lisowski and Disinger, 1991). Two studies showed a decrease of effect.
Fortner and Lyon (1985) tested the effects of viewing a 30-minute Cousteau documentary
on adults via cable Television. They found experimental subjects had higher knowledge
scores than controls on both the immediate test and the two-week follow-up test.
Experimental subjects also showed more positive attitudes than controls did on the
immediate test but not the delayed test. Simmons (1984) compared two methods of

waste ives to adult

community leaders. One group visited a hazardous-waste facility, and the other group
participated in a visit simulated by slides. No significant difference was found between
groups but both had significant changes in knowledge and attitude. However the three-

month follow-up test showed that scores returned to pre-test levels.

Methodological Issues

A number of authors who have reviewed environmental education intervention studies
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have concluded that research methodology generally is weak (Tozzi 1984; Lewis 1982;
Backman and Crompton 1984; Leeming et al 1993). Leeming et al(1993) states:
We found several studies that used notoriously weak designs, many others that
omitted important details concerning procedure, and many that used weak or

inappropriate statistical techniques (p. 20).

One of the major problems found in many Environmental Education research studies

is a pre-posttest design is used with no control group. It is virtually impossible to assign
effect if there is no way of assessing the effect of no treatment. Many experimenters also
used pre-post test design simply compared groups in the posttest measures after finding
nonsignificant differences on the pretest. Another problem is that the instruments that
most investigators used to assess attitude, knowledge or behaviour were constructed
specifically for the current project and often have not been constructed by means of

rigorous psychometric techniques, and lack of concer with establishing the reliability and

validity of the attitude measure loyed. This ! of i by
could also lead to experimenter expectancy. This refers to the various ways an

experimenter may bias subjects to perform in a way consistent with their hypothesis. In

many i the experi took part in the i ion study and for
administered the instrument. An additional problem of researchers using their own
constructed instrument is that it makes it aimost impossible to make meaningful

of studies as ility of i is not known.
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Few investigators, as Leeming (1993) pointed out, collected follow-up data to determine
whether observed effects persist over time. Transient effects are more likely to result
from artifacts such as demand or experimenter expectancy effects. Also very short
programs may result in transitory learning which is soon forgotten. Other important
criteria such as length of time of the intervention should be reported. Important criteria
such as: age of subjects; the number of subjects; how the study was evaluated;
methodology details, and the criteria for accepting or rejecting the results of a study were

not mentioned in many studies.

33 on

Many individual studies seem to suggest a number of variables that may be linked to
responsible environmental behaviour. Tanner (1980) asked informal environmental citizen
activist (volunteers) to describe those experiences which were significant in founding their

current interests. The major formative influences found were youthful experiences in the

f-doors, experiences with pristine envi parental i teacher

negative i with habitat i and solitude. Siaet. al. (1985-

86) found that seven of eight ive variables were signi in

environmentally responsible behaviour when they compared Sierra Club members to
Elderhostel members. They are as follows with the percent contribution of each variable
for each group from a stepwise regression.

Belief in technology was the only variable not found significant. The two major behaviour

were: level of envil itivity; perceived skill of envis action



Going one step further, Hines , Hungerford and Tomera (1986) synthesized studies of a

wide range of envi iour. Their lysis of this research suggests that
behaviour is iated with such as ity factors
(attitudes, locus of control, efficacy ion, personal ibilit dge of

issues; intention to act; situation factors (constraints and opportunities). From their meta-
analysis, Hines et al. (1986-87) developed a model of responsible environmental

behaviour. This is represented in Figure 3.2.

Concurrently with or subsequent to Hines et al.'s (1985-86) research, a number of other

were making i ions to the literature on environmental

behaviour (Borden 1984-85; Ramsey 1989; Sia et al. 1985-86; Simpson
1989; Sivek 1989). Hungerford & Volk (1990) used these studies and the Hines et al.
model to develop a new behaviour model (figure 3.3) with three main categories of

variables (entry-level, ip and emp They ize that the three

categories of variables "act more or less in a linear fashion, albeit a complex one”.

The discussion that follows represents an attempt to describe the variables listed in the
Hungerford and Volk Behaviour flow chart. They are taken from or adapted from

Hungerford and Volk (1990).
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Table 3.3: Eight formative variables found to predict environmental responsible

behaviour.
Variable Sierra Club Elderhostel
% contribution % contribution
Level of environmental sensitivity 9.85 45.24
Perceived skill in using environmental action
strategies 30.15 1341
Perceived group locus of control 0.22 591
Belief in/ attitude towards pollution 0.22 201
Belief in/ attitude towards technology 0.36 1.86
Psychological sex role classification 047 L.66
Perceived knowledge of environmental action
strategies 1.78 0.53
Perceived individual locus of control 0.17 0.18
Entry-level variables
ivity: is an toward the It

encompasses the belief that humans must live in ecological harmony with the environment.

It is the one entry-level variable that has shown a dramatic relationship to the behaviour

research. Sia et al. (1985-86) found it to account for 13% of the variance in
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the overall sample. It was also one of the major predictor variables in research
conducted by Sivek and Hungerford (1989) in two of three Wisconsin Conservation

Organizations.

Androgyny: refers to those human beings who tend to reflect non-traditional sex-role

characteristics.

Knowledge of ecology: refers to ecological conceptual basis for decision making, e.g.,

concepts associated with population dynamics, nutrient cycles, succession etc. It must

always be isite to sound ing of envis issues and decision

making.

Attitudes toward pollution/technology/economics: are all variables that are significant in

some research. The extent of their involvement is still not know.

Ownership Variables

In-depth knowledge of issues: before indivi can engage in
behaviour, they must understand the nature of the issue and its ecological and human

implications.
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Personal investment: The individual identifies strongly with the issue because he/she has

might what might be called a proprietary interest in it.

Empowerment Variables

Perceived skill in using environmental action strategies: is one of the best predictors of
behaviour. It is the belief that you have the "power" to use citizenship strategies to help
resolve issues.

of action refers to one’s ge of, and ability

to use, citizenship action skills to influence decision making.

Locus of control: refers to an individual’s belief in being reinforced for a certain
behaviour. A person with "internal locus of control” expects success whereas a person
with"external locus of control" does not expect to be successful and often won't even

attempt an action.

Intention to act: If a person intends to take some sort of action, the chances of that

action occurring increases.

It is clear that a carefully planned K-12 environmental education curriculum that
incorporates these components in scope and sequence is needed to achieve a responsible

However, envil education in most countries is a step -




child of education and receives sporadic attention, with students receiving at best
incidental exposure (Hungerford and Volk 1990). Hart (1991) notes the same is true for
Canada, although a number of major initiatives are currently in progress. He also notes
that, historically, environmental education activity within the various regions of Canada
has been the result of individual initiatives. It is interesting to note a year later an
environmental scan done for the Canadian Council of Ministers of the Environment, which
states that "In most provinces, environmental education has been incorporated at every

level of education. Newfoundland for example offers environmental education in

Kindergarten and continues through the i iate and ry level. In
the social sciences programs it forms an integral part of such courses as World Problems,
‘World Geography, Canadian Issues, and Canadian Economy" (David Runnalls, 1992).
This author feels Newfoundland is the exception in the excellent integration of
environmental concerns into the social studies curricula due mostly to individual efforts of
members of the Global Education Committee of the Newfoundland and Labrador Teacher
Association now defunct due to federal government funding cuts. It should also be noted
that integration of some environment education can be found in Newfoundland Science
Curricula. There is also an excellent high school Environmental Science Course which,
however, is taken by a growing but small percentage of the population. The key word
here is integrated. There is no carefully planned EE program with certain discrete
environmental education experiences at critical points along the K-12 curriculum that

ensures an envil literate and il i McClaren (1989, as

quoted in Hart 1991) finds difficulty with the practise of integration and infusion, and
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suggests that when environmental education belongs to everyone, it in fact belongs to no
one. Perhaps this is why we are producing emotionally charged citizens with low

environmental knowledge.

It is also unreasonable to expect any one i i pecially in the or
Jjunior high, to achieve responsible environmental behaviour. It strikes this author that
according to some developmental learning theories, most children 13 years old or younger
are not at the developmental stage of morality to deal with ownership and empowerment
variables in any complex way. According to Kohlberg's Level and Types of Morality
theory, many early adolescents are moving towards more conventional moral thinking,
(stage three), where individuals become capable of applying speculation to social problems
and in examining moral dilemmas (Kohlberg and Gilligan, 1971) . However, there are
many children at this age who are still at stage two of moral development, which consists
of what satisfies their own needs and occasionally the needs of others. Kohlberg
contends that it is not until the age of 16 to 18 that most individuals reach a stage of moral
reasoning beyond an interpersonal to a societal perspective. Paiget's (1963) Intellectual

Development Theory also places early adolescents in a transition from a concrete

P stage to the of formal ic He implies that i

can conduct operations without reference to concrete material. These individuals take a
logical, systematic approach to problem solving. Miller and Sellar (1985) states, "The
first step of the teacher is to be aware of the child's stage of development and to be

sensitive to the child's view of the world, in light of the developmental psychologist's



emphasis on the importance of these factors™.

There is not a lot in the EE li the i of i i for
the leamer. Kellert (1985) did find 3 age-related stages of developing attitudes towards
animals. Newhouse (1990) discusses the implication of teaching at Kohlberg's principle
stage when children are at a conventional stage. She also recommends that programs be
appropriate for the knowledge, attitudes and moral development of the individual.
Therefore, the aim at the elementary and most of junior high should be to establish in our

students a sound basis in the entry-level variables.

‘This research study will focus on entry-level variables from Hungerford and Volk

Behaviour Flow Chart (1990). Before discussing the perspectives for the study a closer

of the EE li the major vari: it itivity is needed
to clarify intent.
Environmental Sensitivity
‘The Tbilisi D ion (1978) affirms seasitivity to the envi as the first category
of objectives. It is defined as an ic perspective toward the

Empathetic means to feel empathy. Empathy (form the Greek word empathera,
“affection") means emotional or intellectual identification with a person, place or thing.
Thus environmental sensitivity is an attitude tied very much with the affective and

cognitive (belief) domains. It is the one variable that has shown a dramatic relationship to
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behaviour in the research (Sia et al, 1985-86; Sivek 1989; Tanner, 1980) These studies

yielded similar results i to envil itivity; that is an
individual's contact with the outdoors in relatively pristine environments, either alone or
with others over long periods of time. Sivek and Hungerford (1989-90) found ten

factors that i itivity in members of

They are, in ing order of i hunting;
outdoor family activities; personality; hiking; familial role models; time alone outdoors;
friends as role models; nature/environmental books; outdoor activities as part of youth
organizations; associate role model; teacher role model. Keen (1991) found that grade-
five and six children who reported visiting the bush frequently tended to enjoy and benefit
from the Sunship Earth Program more than other students. In a regression analysis, she
found the variable that measured visits to the bushland emerged as significantly and
positively related to ecological knowledge and to a positive attitude toward learning about
nature. The positive attitude towards learning about nature was related to ecological
Kknowledge. She states:

It is probable that learning experiences that involve bushland visit affect ecological
knowledge through engendering an interest in nature and a positive disposition
toward leaming about the environment. This is not to say that the experience of
nature has no direct effect on knowledge. The contact with nature can provide
opportunities for discovery learning and learning from adults who accompany the

child.
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Children may have little motivation to leam ical concepts, especially if they
have had few experiences with the natural environment. The knowledge takes on
meaning when put in context with which the child is familiar. Familiarity can be
engendered by school visits to bushlands and field centres. (p.31)

itivity is a i variable for many educators who

its i ‘The variables iated with envi itivity are

often not associated with formal education. It is obvious that education agencies need to
provide carefully designed and in-depth outdoor opportunities for learners to achieve

some level of environmental sensitivity.

3. 4 Purpose of the research study
Given the burgeoning interest in environmental education and its increased status in the
school curriculum, it is surprising that very few rigorous evaluations of environmental
programs in the school system have been done (Tozzi 1989; Lewis 1981-82; Linke 1981;
Lucko, Disinger & Roth 1982). This author, in the Fall of 1993, contacted over 50 school
boards or districts in Ontario that have outdoor environmental programs, inquiring about
formal evaluations that may help with this research project. The net result was one centre

that conducted any formal evaluations and this was at the high school level.

This study will i i the of grad students
and environmental attitudes as a result of the Brother Brennan Environmental Education

Centre Program conducted by the Roman Catholic School Board of St. John's. With the
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perspective gleaned from the literature this study s designed to explore the development

and retention of i and envil attitudes itivity, belief, and

reported behaviour) in grade-seven students as it relates to:
1. Students informal and non-formal past experience with nature.
2. The intervention of a three day residential environmental education program

3. gender

‘The following research questions will be examined.

1. What is the relationship between envi attitudes and

2. What effect students past envi i have on i and

attitudes (sensitivity, belief and behaviour)?

3. What effect does a three day residential environmental program have on the
development and retention of students ecological knowledge and attitudes?

4. What effect does gender have on ecological knowledge and attitudes?

5. What is the combined effect of students past experiences with nature, and attending a
three day residential environmental education program have on the development of

and envis attitude?




Chapter Four
Study Design

4.1 Introduction
The hypotheses presented in Chapter Three provide a basis on which to develop the study
design. Because of the large number of issues relevant to the development of

and the il ive nature of present research, the study is

Quantitative data, derived from a i ire are used to gain information

directly relevant to the hypotheses and insights into outdoor environmental education.

The study was in St. John's city and ing areas in the province of

Newfoundland and involved the participation of 548 grade seven students. An

design was used tc luate the i of a residenti: i
education program offered by the Roman Catholic School Board for St. John's. A survey

attached to the it ire was used to i i students past

influence of variables external to the school system.

In the sections which follow, a description of the Brother Brennan Environmental
Education Program and a description of the design are given. The study design is

described in terms of the sample, the aims, the data collection methods and data analyses.
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4.1.1 The Brother Brennan Environmental Education Program
The Brother Brennan Environmental Education Program (BBEEP) is the only residential
environmental program conducted through a school board in Atlantic Canada. It opened
in 1986 and, since that time, every Fall one grade seven class from each Junior High
School for the Roman Catholic School Board attends. The Brother Brennan
Environmental Centre is situated on a scenic height of land overlooking a large pond and a
vast expanse of the Avalon Wildeness area, approximately 12 km in Tower Road (Deer

Park), off Salmonier Line. The centre is about one and a half hours from St. John's.

Aims of Environmental Education for the BBEE Program

Roe and Coombs (1982) state that the overall goal of Environmental education is to
develop an awareness and concern about the environment to ensure that our limited
resources are appreciated and used wisely. They say that Environmental Education
addresses two types of objectives, as follows:

A. Content specific- those objectives which focus primarily on awareness, knowledge,
skills and attitudes related to Environmental Education

B. General- Those objectives which seek to develop more general attitudes and skills

The program
The BBEEP is an extension and enrichment of the Junior High Science and Social Studies

program in use throughout Newfoundland. The program is based on the firm belief that,



while the regular school and classroom do many things well, a balanced view of the
natural environment can only be achieved through an extended out-of-class experience in

the environment itself. (Roe and Coombs, 1986).

The program starts with a pre-class visit by the centre’s teachers, one week prior to the
school's visit to the BBEEC. A slide presentation is made to the grade seven class for

orientation, and a discussion of why they are going to the centre is held.

Once on site the program begins with the students’ arrival at 10:30 a.m. and concludes
three days later when they depart at 1:00 p.m. A wide range of activities are implemented
using a number of learning strategies. Usually the program includes two activities in the
morning, two in the afternoon, followed by night activities such as role play simulations,
star gazing, campfires and night walks. A typical two and one-half day schedule is shown
in Appendix A. Also, a teachers guide is available. The model utilized in the teaching-
learning situation is the small group unit (10 students to one instructor), and usually
involves "hands on", inquiry or investigative learning often re-inforced by games.
Students are required to maintain and record accurate observations, measurements and
drawings for each activity. At the end of each day students are given time to update their
journals. Because the program is multi disciplinary in nature, all facets of the students
formal educational process are brought to bear on the various instructional themes and
topics. The program is offered by the same two instructors throughout the Fall and by the

classroom teacher who is in-serviced before coming to the BBEEC.
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4.2 THE AIMS OF THE STUDY
The main aims of this study are to investigate the pment of

attitudes and ecological in grade seven students
due to the i ion of a residenti i jon Program, and their past

with informal and non-formal nature i

The purpose of studying the of envil can be

as follows:

1. To evaluate the effectiveness of the Brother Brennan Environmental Education
Program;

2. To consider the effects of student’s past experiences with nature on the development of

in particular on envi itivity and its implication for
Environmental Education.

3. To improve the available data b ing children’s envil learning ina.

two and one-half day residential environmental Education program, and on precursors for

children on the variable environmental sensitivity.

Specific hypotheses follow from this general purpose. They are stated below in the null

form.



4.3 NULL HYPOTHESES OF THE STUDY
GENERAL:

L. There is no di i ionship between envi attitudes and

knowledge.

2. Past experiences with the natural environment does not affect the development of

or envi attitudes (i

beliefs and reported behaviour).

SPECIFIC:

3. The Brother Brennan Environmental Education Program (hereafter called BBEEP)
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has no direct effect on the and retention of envil attitudes.

4. The BBEEP has no direct effect on the and retention of

knowledge.

CONTROL HYPOTHESES:

5. There is no diffe in i and envis attitude between the

Brother Brennan Population and the School-based population before the intervention.

6. There is no diffe in i and envis attitude between the

post-test of the school based populations who had the pre-test and the school based
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population that had a post-test only.

7. There is no diffe in and envil attitude between the

post-test of the intervention group who had the pre-test and the intervention group that

did not have the pre-test.

PERSONAL INFLUENCES:

8. The sex of the student does not affect the development of environmental attitudes or

ecological knowledge.

INTERRELATIONSHIP BETWEEN VARIABLES:

9. The combination of students’ past i with the natural envi and the
BBEEP has no direct effect on the of envi attitudes or
Kknowledge.

4.4 THE SAMPLE

Because of resource and time constraints the study is limited to students in the Roman
Catholic School Board for St. John’s, in St. John’s the capital city of Newfoundland and
Labrador, Canada. The Roman Catholic School Board for St. John’s includes mostly

urban and suburban populations.

‘The sample included 577 Grade seven students from the Roman Catholic School for St.
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John's. About 315 students attended the Brother Brennan Program in the Fall of 1994.

in the study wa: voluntary, and consent was needed from the

Principal and teachers whose classes were involved, and from the parents of the students.
Seventeen schools took part in the study. The selection of the classes which would attend
the BBEEP was determined by the Principal and teachers at the school, as were the classes
who did not attend the BBEEP but took part in the study. The classes which did not
attend the BBEEP were from the same schools as the BBEEP populations as to minimize
socio-economic variations between groups. It should be noted that two schools had only
one class of grade seven students who all attended the BBEEP. All other schools had 2 or

more classes of grade seven students.

45STUDY DESIGN
The Solomon four group experimental design was used to evaluate the effect of BBEEP

onthe of envi attitudes, i ‘The influence of

variables studied were examined by T-test, and a combination of correlation and
regression analyses. The study was carefully designed so that validity and reliability of the
method used could be checked by incorporating different techniques and different sources

of information. Student pre- and post-test questionnaires were used..

4.5.1 The Solomon four group design

The Solomon Four Group Design was used to evaluate the effect of the BBEEP on the

of Envi attitude and i Ige. This
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design has been judged to be one of the strongest experimental designs available in terms
of external and internal validity (Campbell and Stanley, 1966, p.24). The design is shown

in Figure 4.1

‘The main educational stimulus was the environmental education program at the BBEE
Centre. The pre-test and post-test in this study consisted of a student questionnaire.
The intervention group included students who attended the BBEEP, as did the
intervention control group, Control L. The school-based group and Control Il included
students who did not attend the BBEEP. Table 4.1 shows how the sample was divided
between the four study groups with respect to the number of students , classes and

schools.

Ideally the Solomon four group design would randomly assign each student to one of the
four groups. However, given the researchers’s lack of control over the classes which

attended the BBEEP and the desire of the researcher not to interfere with the
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Table 4.1: Division of sample between study groups

Group # of students # of classes # of schools
BBEEP 169 7 7
School-based 126 6 6
Control [ 167 7 7
Control I 115 6 6

existing EE program, the school classes were used. It is also an assumed that each
class in a school is homogeneous as streaming is not encouraged in this school district.
Also the Solomon four group design, controls for homogeneity as we can compare pre-
tests between BBEEP and School-based groups to show they are the same populations

originally (Null Hypotheses #5).

The Solomon four group design also controls for the effect of the pre-test (if any) to be
identified, thus improving external validity. This is done by comparing the post-test
results of the BBEEP group with the Control I group (the group that had the intervention
but no pre-test), and those of the School-based group with Control II group (the groups
that did not participate in the BBEEP). If the pre-test has had no effect, these sets of

post-test results should not be significant. (Reject hypotheses 6&7).

The effect of the BBEEP can be determined in two ways. 1) By comparing the pre-test
result with the post-test results, significant changes can be detected. This can be done for

the BBEEP group and the School-based group separately. 2) By having confirmed
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through the pre-test results that both BBEEP group and the School-based group are
homogeneous then a comparison of the post-test results of these groups can demonstrate
the relative effect of the school-based program coupled with the BBEEP as compared to

the school based program alone (School-based group).

4.5.2 Extension of the basic design

A sub-group of the original sample was re-administered the questionnaire a year later in
the Fall of 1995 to determine if any observed affects persisted over time. The sub-group
was selected by randomly picking 3 schools (from a hat) who participated in the study.
Fifty eight students who had the intervention and twenty nine students who didn’t have the

were i the

4.6 The student pre- and post-test Questionnaires:

This questionnaire was designed to give i ion on the children’s

attitudes, ecological knowledge, a number of variables on past non-formal and informal

with the natural envi and the gender of the child. The survey
technique was chosen because it could be easily administered to each member of a class of
students and because it allowed adequate sampling.. This minimized class disruption and
maximized the number of students which could be included in the sample. The
questionnaire is shown in Appendix B. The three main components are discussed

separately below.
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4.6.1 Personal information:
Personal information section includes information on gender and information on students’
past interactions with nature from non-formal or informal sources. An individual's past
experiences with nature appears to be a precursor to environmental sensitivity (Sia et al.

1984/86; Sivek 1989; Tanner 1980). This scale examined four categories of a person's past

informal centres, izati formal sources and summer camps.

The Centres variable consist of centres in Newfoundland that are nature centres or have a
formal nature studies component. There were six centres listed in the questionnaire, and
brief description of each follows. SALMONIER NATURE PARK is a nature park with
natural habitat exhibits of native animals and is located 40 km. outside of St. John’s. They
offer school tours. BOTANICAL GARDENS- Memorial University of Newfoundland
have a botanical gardens in the city of St. John’s that has many natural walk ways. They
offer school tours and a school program. FRESHWATER RESOURCE CENTRE- A
centre dedicated to freshwater education and has a number of exhibits and a Fluvarium (a
window into a stream) in the bottom of the centre. They offer school programs.
NATIONAL PARKS- The two national parks in the province have exhibits and guided
tours available to the public. PROVINCIAL PARKS - Most have camp grounds and
some have formal exhibits and/or public tours. ZOOS - There are no formal zoos in the

province. However many students visit zoos in other parts of Canada.

Organizations that have a nature or camping component were included in this variable.
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In all, five organizations were chosen for this question. Sparks or Beavers, Brownies or

Cubs, Girl Guides or Scouts, 4 H Clubs, and Junior Forest Wardens.

‘The Non-formal sources scale is divided into two parts. The first six items of this scale
looks at non-formal nature activities that a student may participate in that have no
underlying utilitarian purpose, like walking in the woods. The last four items of this
question examine non-formal activities that may have an utilitarian purpose, like hunting,

fishing and ATV use.

The Summer Camps, question consisted of one item to determine if the students

attended a summer camp.

4.6.2 Environmental Attitude and Ecological knowledge scale development:
A review of the literature shows a host of questionnaires, surveys, and scales designed to

measure people’s knowledge of or attitudes and behaviours towards the environment.

Gray, Borden, and Weigel (1995) reviewed i oriented i

and found none designed specifically to assess the attitudes or knowledge of children.
Leeming et.el. (1993) found 33 studies that incorporated an environmental attitude or
knowledge scale designed for children. They found that all but one of these studies
employed a project-developed questionnaire to measure attitudes and/or knowledge.
Typically, the authors of the reviewed studies provided very little information about the

reliability of their respective instruments and virtually nothing was reported about validity



except that they were developed and selected by experts.

Development of Attitude Scale

The Environmental attitude scale used in this survey was developed by Musser and
Malkus (1994) and called Children’s Attitudes towards the Environment Scale
(CATES). This instrument was chosen for use in this study for six reasons:

1. It was designed to be developmentally appropriate for children from approximately
eight to 12 years old. Most students in this study sample were 12 or would turn 12 by

December 31, 1994.

2. It was using ic princij so that the resulting scale is high on

I i reliability (C: s alpha ranged from .70 to .85) and a test-retest
reliability (.68). In addition, the procedures for constructing a Likert scale were followed,

so that summing across items to create one attitude score is justified.

3. It is relatively easy and quick instrument to administer, score and interpret.

4. The scale was checked for the ability of children at this age to read and understand it.

5. The scale had three types of statement, based on the classic view that attitudes have

three components. Eight belief statements, nine affective statements and eight behaviour

statements comprise the scale. This allows the researcher to break down the attitude scale
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into sub-scales for closer examination of the effect of the intervention and students past

on the three of attitude.

6. The scale covers a wide variety of environmental topics, three related to recycling,
eight related to conservation, six related to animal rights/protection, four related to nature

appreciation, and four are related to pollution.

‘The authors did not mention content validity, which may be a weakness of this scale.

This researcher also added five affective domain items to the CATES scale related to the
variable environmental sensitivity. The new scale (CATES plus five items) had an internal
reliability of alpha = 0.80 to 0.87. These five items were added in order to create three
sub-scales on each of the three components of attitudes discussed in Section 3.1 to enable

the researcher to compare relationships between the specific attitude components and

past nature i and gender.

The three subscales are:
1. Environmental Sensitivity scale: made up of Affective domain scale and items 5, 9, 11,
12, 17, 20, 22, from CATES and the five additional items. This scale has an internal

reliability of alpha =0.71 t0 0.79.

2. Belief domain scale: made-up of items 3, 8, 10, 14, 21, and 23 from CATES. This scale
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has an internal reliability of alpha = 0.38 to 0.75.

3. Reported behaviour domain scale: made-up of items 1, 2, 13, 15, 16, 18, 24, and 25

from CATES. This scale has an internal reliability of alpha = 0.48 to 0.68.

of the i scale

The for the i scale were ped by the author but

based upon an instrument developed by Keen (1991) for use with elementary students to

evaluate the effect of an outdoor education program. The scale examines knowledge of

concepts and natural history. The ecological concept statements
were based on objectives from Science Curriculum for Junior High as laid out by the

and Labrador De of ion (1992) . Also all the concepts

used in the knowledge scale were previously covered in the Grade six science curriculum
laid out by the Province. Concepts used were: community; energy flows- food chains;

nutrient cycles; photosynthesis; and life cycles.

In total, eight dealt with natural history.

The knowledge scale was developed using Bloom's (1956) taxonomy of educational
objectives for cognitive goals. Over half of the statements of this scale are at the
knowledge or comprehension level of Bloom’s Taxonomy while the rest of the statements

are at the application level or higher.
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4.6.3 Interactive sessions
The questionnaire was tested extensively. Initially, a draft questionnaire was tried with
five children, three girls and two boys ages 10 to 13, one child at a time. Testing the
questionnaire one child at a time enabled the researcher to judge the validity of the
statement. Each child was encouraged to discuss their answers with the researcher or to
query any item with which they had difficulty. For example, statement number six of the
knowledge scale gave three children some problems, as they did not know what a conifer
was. Through discussion, it became clear that they recognized conifers as evergreen
trees. They had no problem with the statement when "conifers” was changed to
"evergreen trees”. These children had no problem with the meaning of deciduous and

evergreen for, as one students mentioned, “we leamed them in grade two and three”.

These children were also asked if there were any other experiences with nature they felt
were missing from the statements. Four of these students mentioned summer camps ,
some private and some connected to organizations such as Guides. Therefore summer

camps was added as a variable for past experiences and, also, skiing and zoos.

4.6.4 Trial Test administration

In of 1994 the i ire was admini to 1: of grade eight

students (13 year olds) by the researcher. Half of the students has gone to the Brother
Brennan Environmental Centre the year previous and all had completed an ecology unit in

grade seven. All students finished the questionnaire in 25 minutes or less, which met the
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criteria of 30 minutes or less suggested by teachers as appropriate for this age group. No
frustration or fatigue seemed evident from the students. Students were instructed to raise
there hand for help with any question they didn’t understand or had problems reading.

One student with an identified learning disability needed some of the questions

read to him. No other student raised their hand except for clarification of instructions on

the attitude scale.

‘The students were asked to rate the ionnaire, on clarity of the i i All

.s!lldems had no problems with instructions, except for six students who found the attitude
scale instructions confusing. They were also asked how easy the questionnaire was to do.
All found it easy but 15 students noted that they found some of the knowledge statements
hard. Students were also asked how easy were the questions to read. All but one student

found the questions easy to read, and that student had a reading disability.



Analysis showed that the items were satisfactory, except for statement 17 from the
ecological knowledge scale which was removed because it was too easy (that is, seventy-
five percent or more of the responses were correct). The scores from the ecological
knowledge scale appeared to be normally distributed with a mean of 9.2. The attitude
scale scores were normally distributed and had a reliability of Cronbach’s alpha = 0.82.
With minor corrections and better instructions for the attitude scale a final questionnaire

was developed (Appendix B)..

4.7 The instrument:
The instrument used in this study is shown in appendix B. A few of its features and

administration will be noted here.

For ease of description the questionnaire is divided in to three sections: Tell us about you
gathers the personal information. What do you think? is the attitude scale. Think!

contains the 19 item ecological knowledge scale.

The ecological knowledge scale is multiple choice and includes a “don’t know” section to

discourage guessing.

The format of the attitude scale is bipolar. Each item contains a description of two types
of children. Children are first asked to choose a child most like themselves and then look

at the two boxes (one large and one small) under that statement, check the large box if
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they are a lot like the child in the statement or check the small box if they are only a little

like the child described in the statement.

4.8 Administration of the questionnaire

The questionnaire and parental consent forms for all groups in the study was administered
by the home room teacher. A sheet of instructions was given to each teacher who agreed
to participate in the study. All pre-test questionnaires were administered a week prior to
the intervention group attending the Brother Brennan Centre. All post-test questionnaires
were administered a week after the intervention group at their school attended the Brother

Brennan Centre.

4.9 Coding, Data and Analysis
All coding was done personally by the author. The data collected were analysed using the
SPSS statistical package. The relationship between variables were examined using

multiple regression analysis, tests of significance and correlations.
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Chapter Five
The Effect of Education

5.1 Introduction
‘This chapter will examine the effect of education, the Brother Brennan Environmental
Education Program, past informal and non-formal educational experiences, and gender on

grade seven students ecological and envil attitude. First the

reliabilities of the attitude scales and sub-sales used in this study will be established. Then,

studies between i and envi attitude will

determine if there is any relationship between them. Tests of statistical significance
between the means of each sample population will be compared for environmental attitude

and ecological knowledge. The last analysis will be multiple regression analysis on the

variables envil attitude and i with i

variables past environmental experiences and gender.

5.2 Tests of Reliability

as applied to i may be defined as the level of internal

or stability of the ing device over time (Borg and Gall 1989).
Reliability gives us information about the degree to which a measure will yield similar
results for the same subject at different times or under different conditions. Tests of low
reliability have large errors of measurement and often obscure differences or relationships.

Borg and Gall (1989) in a list of i iabilities of ized tests, report
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that values of reliabilities for attitude scales are considered low at 0.47, median at 0.79 and

high at 0.98.

The method of rational equivalence was chosen to estimate the internal consistency of the
attitude instrument used in this study. This method provides an estimate of internal
consistency and is a widely used technique for calculating reliability that does not require
the calculation of a correlation coefficient. This method gets at the internal consistency of
the test through the analysis of the individual test items. It requires only a single
administration of the test. A number of formulas were developed by Kuder - Richardson
(K-R) to calculate reliability (Borg and Gall, 1989). In this study Cronbach's Coefficient
Alpha, a general form of the K-R 20 formula, was used. This method was chosen because
it can be used when items are not scored dichotomously but have several possible answers,
each of which is given a different weight. All eight of the categories that subjects were
assigned in the study are examined for the CATES twenty-five item scale, the thirty item
scale (CATES plus five additional items), and the attitude sub-sales Belief (six items),
Reported Behaviour (8 items) and Sensitivity (12 items). All reliability analyses are in

Appendix C.

Cronbach's Coefficient Alpha for the CATES instrument ranged from 0.76 to 0.84 (see
Table 2 in Appendix C). The only alpha below 0.80 was the non-intervention sub-sample
for a year later , which consisted of only 29 subjects. All of the other reliabilities are

considered well within the median range for acceptability and were similar to the reported
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reliability of the CATES developers (Musser and Malkus, 1994). Cronbach's Coefficient
Alpha for the thirty item instrument ranged from 0.83 to 0.87 (Table 3 in Appendix C).
All are within the median range for acceptability.

For sub-scale Belief (Table 4 in Appendix C), alpha ranged from 0.59 t0 0.75. Except for
the year later, non-intervention category which had an alpha = 0.38 which is not
acceptable and indicates that any interpretation of results for this category with belief must

be treated tenuously. All of the other Belief alphas are acceptable.

For the sub-scale Behaviour the alpha ranged from 0.48 to 0.68 (Table 5, Appendix C).
This is considered acceptable for a sub-scale. Again the non-intervention year later

sub-sample had the lowest alpha.

Cronbach's alpha for the sub-scale Environmental Sensitivity ranged from 0.71 to 0.77

which is considered acceptable for a sub-scale (Table 6, Appendix C).

5.3 Correlation Analysis between and
Attitude.
Correlation analyses were done between i and

attitudes for each category that subjects were assigned, to discover the relationship
between the two variables. The correlation coefficient lets us express in mathematical

terms the degree of relationship between the two variables. Many factors influence most
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of the iour patterns and. istic of interest to educators. Therefore, the

influence of any one factor is not likely to be large, and correlations in the range of 0.20 to
0.40, although lower in magnitude than those needed for effective prediction can signify
important relationships between variables. Borg and Gall (1989) say "Correlations in the

range of 0.20 to 0.40 may be all that we should expect to find for many of the

relationships between variables studied by i ". Alsoatv iled test

for significance is performed, with p< .05 to be considered significant in this study.

‘The results (Table 5.1) show that there is a slight positive and significant relationship

between i and

attitudes for each group that did not
have the BBEEP except for the year end intervention group. The year end result could
indicate that the relationship is diminishing with age, education or some other factor.
However the small number of subjects (29) in this group could account for the non-

significance, as the level of statistical signil ofa i ient is

in large part by the number of cases upon which the correlation s based (Borg and Gall,

1989 p.631).

‘What is interesting is the decrease in the positive relationship and statistical significance

between i and envi attitude for the groups that had the

intervention. The BBEEP group's pre-test r = 0.26 and p = .001 compares with the
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Table 5.1 Correlati ysis between i
and Environmental Almndg for each category
Category cases | means sD 13 13
K A K A
School Base Pre- test 126 |65 741 |26 112 0.28 | .002**
BBEEP Pre-test 169 |68 740 |27 112 0.26 | .001***
School Base Post-test 128 (69 735 |31 113 028 | .001***
BBEEP Post-test 148 [106 746 |29 115 0.19 | .024*
Control I 115 [65 716 |29 116 0.28 | .003**
Control I 167 |90 715 |30 118 -0.14 |.071
BBEEP Year later 58 83 674 [35 133 027 |.039*
School Base Year later 29 71 692 | 35 119 0.10 600

<05, %% p<Ol, *** 00l
School Base Pre-test: School Based group who received pre-test.

BBEEP pre-test: BBEEP group who received pre-test

School Base Post-test: School Based group who received pre- and post-test.
BBEEP post-test: BBEEP group who received intervention, pre-test and post-test
Control I: intervention and post-test only.

Control II: no intervention and post-test only.

BBEEP Year later: intervention and a post-post-test one year later.

School Based Year Later: no intervention and a post-post-test one year later

K: Ecological knowledge

A: Environmental attitude

BBEEP groups post - test r=0.19 and p = .024, indicates that the intervention
decreases the relationship between the variables. However, the School Based group's
pre-test r= 0.28 and p< .002 and the post-test results, r = 0.28 and p<.001 showed very
little change. This could be due to the students' increase in ecological knowledge in the
BBEEP group (pre- test mean = 6.78, post-test mean = 10.59) while their environmental

attitude means remained fairly stable.



These results, showing a slight positive and signi i ip between

attitudes and ecological knowledge are different from Keen (1990). In her study of an
outdoor education on elementary students she found no relationship. However these
results correspond with a number of studies which found a positive relationship between

and envis attitude in school children (Birch &

Schswaab, 1993; Fortner and Mayer, 1983; Ramsey and Rickson, 1976; and Hart, 1978).

It should be noted that the correlation coefficient results in this study all are below r=0.28,
which is lower than those needed for effective prediction, according to Borg and Gall
(1989). They are, however, statistically significant and can signify important relationships

between the variables of ecological knowledge and environmental attitude.

5.4 T- Tests of Statistical Significance.

A t-test was applied to determine the level of statistical significance of observed
differences between sample means. Generally, educational researchers will reject the null
hypothesis if the t-value reaches a significance level of .05. In this study the null
hypothesis will be rejected at the alpha level of .05. It should be noted that most of the
data used in the t-test analysis described here, will be subjected to further analysis in the
multiple regression analysis section. Table 5.2 compares the mean scores for the pre- and
post-test ecological knowledge scale within groups. Table 5.3 compares the mean scores

for the pre- and post-test environmental attitude scale within groups. Table 5.4 compares

the mean scores for the post- and post-post-test for i within groups.
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Table 5.5 compares the mean scores for the post- and the post-post -test for

environmental attitude between groups.

In Tables 5.2 and 5.3 pre-tests of the School Based group are compared with the pre-test

of the BBEEP group to check if they are the same populations. The probability value of

Table 5.2: Comparison of the mean scores for the Pre- and Post-test Ecological

Knowledge Scale within groups.

Category cases | mean | SE | tvalue | df | Twouilp
SB pre-test 126 | 651 [ 024

BBEEP pre-t 169 | 679 021 088 |293 0.38
SB pre-test 126 | 651 [ 024

SB post-test 128 |69 | 027 | -107 252 0.29
BBEEP pre-t 169 | 679 | 021

BBEEP post-t 148 | 1060 | 024 | -12.00 317 0.00
SB post-test 128 | 670 | 028

BBEEP post-t 148 [ 106 | 024 | -10.16 274 0.00
SB post-test 128 | 69 | 028

Control I 115 | 646 | 027 113 241 0.26
BBEEP post-t 148 | 1060 | 024

Control I 168 | 900 | 024 474 315 0.00
Control I 1s | 646 | 027

Control I 167 | 900 | 024 | 702 280 0.00
SB post-test 128 | 6% | 028

Control I 167 | 900 | 024 | -580 293 0.00

SB Pre-test- School Based group who received pre-test.

BBEEP pre-t- BBEEP group who received pre-test

SB Post-test- School Based group who received pre- and post-test.

BBEEP post-t- BBEEP group who received intervention, pre-test and post-test
Control I - intervention and post-test only.

Control II- no intervention and post-test only.



Table 5.3: Comparison of the mean scores for the pre- and post-test Environmental

Attitude scale within

Category case mean SE t-value df two tail p
SB pre-test 126 89.5 L17

BBEEP pre-t 168 89.4 1.00 0.04 293 0.97
SB pre-test 126 | 895 | LI7

SB post-test 128 88.6 1.17 0.52 252 0.60
BBEEP pre-t 169 89.4 1.00

BBEEP post-t 148 90.0 114 -0.38 315 0.70
SB post-test 128 88.6 117

BBEEP post-t 148 90.0 1.13 -0.84 274 0.40
SB post-test 128 88.6 L17

Control I 115 86.3 1.29 1.37 241 0.17
BBEEP post-t 148 90.0 114

Control I 167 87.2 1.05 1.79 315 0.07
Control I 115 86.3 1.29

Control [ 167 87.2 1.05 -0.59 280 0.56
SB post-test 128 88.6 L17

Control I 167 87.2 1.05 0.89 293 0.38

See Table 5.2 for key.
p = .467 for and p=.911 for attitude are not

significant. This accepts the number five Null Hypothesis: There is no differences in

and

attitude between the BBEEP population and the

School Based population before the intervention. This means that any observed differences

seen between the post-test of these two groups could be attributed to the intervention.

The comparison of the means of the School Based group's post-test and the BBEEP
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group's post-test is signif p<.001 for i This is also true for a

comparison of the means between the BBEEP group's pre- and post-test results. Thus we
reject Null Hypothesis # 4 that the BBEEP has no direct effect on the development and
retention of ecological knowledge. However when we look at environmental attitude for

both of these isons we find no si; between groups. Thus we

accept Null Hypothesis # 3: The BBEEP has no direct effect on the development and
retention of attitudes. A comparison of the mean scores of the intervention group without
a pre-test (Control I group) and the non- intervention group with no pre-test (Control I)
confirms the same results. The effect of the BBEEP with respect to ecological knowledge

was found to be highly signi whil i attitude was not signil We

can conclude that participation in the BBEEP had changed the populations ecological

but had not signif altered their envil attitudes.

A control Null Hypothesis, # 6 was postulated to ensure that any differences observed

between the BBEEP groups pre- and post-test was because of the intervention and not the

pre-test i or other it factor. Null is # 6 is accepted as the
school based group's pre-test and post-test means are not significantly different. The
school based population did not change significantly from the time of the pre-test to the

time of the post-test (three to four weeks later) for ecological knowledge or

attitude. This is alt by the ison of the means of the



Table 5.4: Comparison of the mean scores for the post - and a year later post-test

Ecolo; Knowl Scale within Groups.

Category case | mean | SE | tvalue | df | Twouilp
BBEEP year lat 58 8.33 | 046
SB year later 29 7.10 | 0.65 1.53 85 130
exp. post-test 315 9.75 |0.17
BBEEP year lat 58 8.32 | 046 3.16 371 .002**
exp. Post-test 315 9.75 (0.17
SB year later 29 7.10 |0.65 4.37 342 000***
non-exp post-t 243 | 669 |0.19
BBEEP year lat 58 833 |046 -3.58 299 000***
non-exp post-t 243 | 669 |0.19
SB year later 29 7.10 |0.65 -0.68 270 496
Exp. post-test 315 | 975 |07
non-exp post-t 243 6.69 |0.18 1172 556 000***

= p<0l *+* pool
BBEEP year lat - Students who had the intervention tested a year later
SB year later- Students who had no intervention tested a year later
exp. Post-test- all the students who had the BBEEP intervention
non-exp post-t- all the students who did not have the intervention

school based group post-test and control II (no intervention and post test only). Again

and

attitude mean scores are not significantly

different, indicating that the pretest or other education did not have a significant effect on

the nor the envil attitude of the ions who did not

have the interventions.

Another control hypothesis was developed to ensure that the pre-test did not affect the

intervention group. Null Hypothesis # 7 stated that there is no difference in ecological



95

Table 5.5: Comparison of the mean scores for the post - and a year later post-test
Environmental Attitude Scale within Groups.

Category case |mean | SE | twvalue | df | Tworilp
BBEEP year lat 58 820 | 20
SB year later 29 836 | 2.6 -0.50 85 357
Exp. post-test 315 885 |0.78
BBEEP year lat 58 81.9 1.9 3.30 371 001***
Exp. Post-test 315 885 (078
SB year later 29 83.6 2.6 1.83 342 068
Non-exp post-t 243 875 |0.87
BBEEP year lat 58 81.9 20 2.74 299 006**
non-exp post-t 243 | 875 |0387
SB year later 29 83.6 2.6 145 270 .148
Exp. Post-test 315 885 |[0.78
Non-exp post-t 243 | 875 (087 | 088 | 556 380
See Table 5.4 for key.

knowledge and environmental attitudes between the post-test of the intervention group
who had the pre-test and the intervention group that didn't have the pre-test. A
comparison of the means between the BBEEP post-test group and the Control I group

yielded surprising results. The two group means were significantly different at the p<.001

level for i and igni for envi attitude.
Thus we reject the Null hypothesis # 7. This indicates that the pre-test for the BBEEP
group, which was the only known difference between the two groups, has

somehow i their gain in i These results indicate that the

pre-test in the BBEEP group may have reduced "Novelty Space " influences as described
by Orion and Hofstein, 1994. Again the pre-test may have cued students to some of the

expected knowledge and concepts outcomes and when they found success, it may have



improved their attitude towards the environmental centre and the outdoors generally.

A year later sub-sample was taken of the students who attended the BBEEP and the

school based group that did not have any intervention. The results of these sub-samples,
as well as the comparison to the student populations who attended the BBEEP and those
from the school based from the previous year are given in Table 5.4 and Table 5.5. The

results of the comparison of means for the two sub-samples taken a year later indicates

that there are no signi i between the ions a year later for E K or
EA. However the students that had the BBEEP still had not returned a year later to pre-
intervention levels on knowledge, as the comparison with the groups that had no
intervention (Non-exp post-t) is still significant. The BBEEP year later sample were a
significantly different population form BBEEP group the year previously (exp. Post- test)
on EK and EA. While the School based group a year later was still considered the same
population as the school based group the previous year (non-exp post-t) as EK and EA

were not significant.

What is surprising in the sub-samples taken a year later is the drop in environmental
attitude for both groups. This drop was found to be significant or approaching
significance, when each group is compared to the Exp. Post-test group. This drop was not
expected. It could possibly be caused by aging effects, especially in males. The student
population who took part in this study were 13-years old when the sub-sample were taken

a year later. Szagun and Mesenhol (1993) found a big differences between 12-year-old
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males and 15- year old males in their study on adolescents ethical and emotional concern
about nature. They felt males scores decreased with the internalization of gender-typical

values at this age.

5.5 Multiple regression Analysis

Multiple regression Analysis is a multivariate technique for exploring the strength of

ip between several i variables (predictor variables) and one dependent
variable. In this study we used the subjects' scores on past environmental experiences,
gender and one of following category combinations, BBEEP group pre-test, BBEEP post-
test, School Based group pre-test, School Based group post-test, Control I (intervention
and post-test only), and Control II (no intervention and post-test), to predict their scores
on each criterion measured. The criteria measured are ecological knowledge,
environmental attitudes, and three attitude sub-sales Belief, Behaviour, and Environmental

in the affective domain).

There were forty multiple regression analysis done for this study (tables numbered 1 to 40
in Appendix D). These tables display the correlational analyses that form the basis for the
multiple regression analyses below it. Each criterion has eight multiple regressions
analyses on these category combination, School Based group pre-test and BBEEP pre-
test, School Based group pre-test with School Based group post-test, BBEEP group pre-
test with BBEEP group post-test, School Based group post-test with the BBEEP group

post-test, School Based group post-test with Control I group, BBEEP group pre-test
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with Control I group, BBEEP group post-test with Control I group, and Control I group

and Control II group.

Before we examine each criterion, it is i ing to note some of the

between the independent variables observed from the zero order correlation analysis.

Organizati lates low to and sij

with summer camps, centres
and non-utilitarian activities. This makes sense as organizations with an environmental
orientation or component tend to bring their members to environmental centres and give
children the opportunity to attend summer camps. There is also an indication that
children with membership in the organizations examined are more likely to do non-
utilitarian activities like hike or cance. Gender did not generally appear to be significant

for organization, summer camps or centres.

It is also important to note that utilitarian and non-utilitarian activities correlate
moderately, r= 0.55 to 0.71 and are highly significant in all tables. This indicates that
children who participate in utilitarian activities tend to also participate in non-utilitarian
activities. What is very curious is that gender tends to correlate with utilitarian and non-
utilitarian activities in favour of boys. Utilitarian has a low to moderate relationship with
gender r=-0.30 to -0.46., whereas non-utilitarian activities has a slight relationship with
gender, r=-0.13 to -0.23. Visiting centres also appears to correlate and be significant with
utilitarian and non-utilitarian activities.

Attitude Multiple Regression Analysis
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‘The environmental attitude (EA) scale has 30 items and analyses are found in Appendix D,

Tables 1 to 8.

How important is each variable when they are used to predict attitude? Examination of
the correlation analysis coefficients (r) between attitude and the independent variables on
each table, we can note that the relationship is none r=0.003 to slight, r=0.27. Gender

was significant at the p< .001 level or approached it for each of the eight categories

Itisi ing to note that the i ients are positive for all
gender and attitude correlations, indicating that females (females coded as 2, males coded

as 1) in this study had a slightly higher attitude than males. This is consistent with the

literature. When gender dif are found with envis attitude they tend to be

higher in females.

The independent variable Category was significant at the p< .05 level for two
correlations, School based group pre-test and Control II (Table 3) and BBEEP group
post-test and Control I (Table 7). Both correlation coefficients are negative which means
the School based pre-test group have a slightly higher EA than the Control I group, and

the BBEEP group post- test show slightly higher EA than the Control I group.

Summer Camps were significant for three correlation (Table 1, 4 and 8). None of these
subjects had the BBEEP intervention. However, for those correlations with groups that

contain an intervention group summer camps is no longer significant with attitude. This
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indicates that children who have summer camps experience, (r is positive) have a higher
EA than children who have never attended a summer camp but this effect is somehow

diminished when the subjects have the BBEEP intervention.

The non-utilitarian variable was significant at the p<.01 and .001 level, with attitude for ail
but two of the correlations (Table 6 and 8). This indicates that those students who report
participating in more non-utilitarian activities tend to have slightly higher attitude than

students who don’t.

The utilitarian independent variable was only significant at the p<.05 level with attitude for
one correlation, the School Based pre-test and post-test group. This indicates that
students who report high utilitarian activities, environmental attitudes are no different that

students who do not do these activities.

The ion of variable "Organizations” with attitude is significant for six of the tables

(Tables 1, 2,4, 5, 7 & 8) and the r values are also positive. This indicates that students

with ip in izations that have an envi tend to have a

more positive and significant attitude than student who are not members.

The correlation of variable "Centres” with "Attitude” was significant for five of the resuits
(Table 1, 3,4, 5, & 8). This indicates that students who scored high in centres attendance

have a small positive and significant increase in attitudes compared to those students who
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scored low. It also appears that for those students who had the intervention the
relationship between centres and attitudes appears to diminish.

In all of the regression analyses for environmental attitude, R-squared ranged from 0.06 to
0.13. This indicates that these independent variables together, can predict EA in only the
5% to 13% range. In other words there are other independent variables that account for
most of EA than the ones used in this study. The variable that was significant on all EA
regressions and was the best predictor, was gender. The beta weight were also positive
indicating that females scored higher than males on the attitude survey. This is consistent

with the literature.

For all the ions the ies were not signif with attitude except for two.

The BBEEP group pre-test and Control L, and the BBEEP group post-test and Control L
The beta weights are negative indicating in both cases that the BBEEP group scored
higher on the attitude questionnaire. These results could indicate that the Control I group
may have just been composed of subjects with just a less positive attitudes. Their
counterparts from the same schools, who did not have the interventions (Control II), had a
lower mean value for their attitude (mean = 86.3) than the mean for Control I (mean =

87.2).

Non-utilitarian and organization were the second or third predictor of attitude on all
regressions where an intervention group was present (Tables 2, 4, 5, and 7), except Table

6 where the significant variable was gender. For the regressions analysis that contained no



intervention group the utilitarian activities were the second or third best predictor of

attitude. There seem to be some indication that the i ion somehow i the
effect of organization and non-utilitarian activities on attitude, and reduced the effect of

utilitarian activities.

Sub-scale Belief Multiple regression analysis

Tables 9 to 16 in appendix D, deal with Belief regression analysis. How important is each
variable when they are used to predict belief? Looking at the correlation coefficients (r)
between belief and the seven independent variables on each table, we see that the
relationship is non-existent to slight, ranging from r= 0.008 to 0.329.

Gender had a significant relationship with Belief for all correlations. Organization was
significant with belief on five of the correlations (Tables 9,10,12,13,15,and 16). Centres
was significant with belief for all correlations except in Table 22, Control I and Control IL
Summer Camps, non-utilitarian and Utilitarian activities were rarely significant with belief
in the correlations tables. The "Category" variable has no relationship with belief and was
not significant for any of the correlations. This indicates that the intervention did not

appear to have any effect on belief.

The regression analysis for Belief with the seven variables shows the R-squared ranged
from 0.06 to 0.18. Again these variable only predict a small percentage of the Belief
variable. The best predictor for belief for all regressions was gender, with the highest beta

weights and a high level of significance on all regressions. The beta weights are also
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positive which indicates that being female is a better predictor of scoring higher on a belief

than being male.

The second best predictor varied from regression to regression. Tables 9,10, and 16
indicate Centres to be the second best predictor. In Tables 11 and 12 category was the
second best predictor. In Tables 13, 14, and 5 non-utilitarian was the second best

predictor for belief, but the results were not significant.

Behaviour Multiple Regression analysis

Tables 17 to 24 in Appendix D display the multiple regression analysis for Behaviour.
Examining the correlations tables for behaviour and the seven independent variables, we
see all correlations coefficients (r) are below 0.20 except for Gender and even here they
are in the 0.20 range. This indicates that none of these variables have much of a
relationship with Behaviour, except for gender where the relationship is slight. Gender is
significant with behaviour in all correlations and is positive in direction which indicates

that girls in the study have more positive reported behaviour than boys.

Regression analysis results for behaviour show very low R-squared values from 0.03 to
0.12, indicating that these seven independent variables only predict a small percentage (3%
to 12%) of reported behaviour. The best predictor of behaviour was gender, which was
significant for all regressions, except School Base pre-test with Control I where none of

the independent variables were significant.



ity Multiple ion Analysis

Tables 25 to 32 in Appendix D display the results for the multiple regression analysis of

the iabl i itivity with the seven i variables.

How important is each variable when it is used to predict environmental sensitivity? The

for the seven it variables with itivity show no to a

slight relationship with sensitivity.

in most

Non-utilitarian and utilitarian were signif with

Organization was signif with sensitivity for five of the eight correlations. Centres was

significant for only two of the eight correlations done. What is interesting is the variable
gender was only significant for three of the eight correlations and these were only
significant at the p<.05 level. This is different from the other two sub-sales and the

attitude scale ions where gender was very significant. The

correlation coefficients for gender are positive in sign, indicating that girls scored higher
on the environmental sensitivity scale which is consistent with the other attitude scales in

this study.

Category was only significant at the p<.05 level with sensitivity for two correlations

(Table 27 and 29).

Regression analysis results for the environmental sensitivity dependent variable shows all
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R-squared values range from 0.04 to 0.12. This indicates that only a small percentage of

the variable sensitivity is predicted by the seven independent variables.

The independent variable Gender was a significant predictor of Sensitivity in six of the
eight regression analyses at p<.01 level. It was the first predictor of Sensitivity in Tables
26, 29, 31, 32 and the second best predictor in Tables 25 and 28. The variable Utilitarian
was significant and the best indicator for Sensitivity in three regression analyses (Tables
25, 27, 28) and the second best indicator in two regression analyses (Table 29 and 32).
Organization was the best predictor of Sensitivity for one regression (Table 26), and the

third best predictor for three regressions (Tables 28, 31 and 33). Centres was the best

predictor of itivity in one ion (Table 30). Non-utilitarian signi and the
second best predictor in only one regression (Table 31). Category was not significant for

any of the itivi ion analyses indicating the intervention had no

apparent effect on that variable.

Multiple ion Analysis
A nineteen item ecological knowledge scale is regressed with seven independent variables.
The results are in Tables 33 to 40 in Appendix D. How important is each variable when

they are used to predict i The i i between

knowledge and each variable range from no relationship to a slight relationship with all
variables except category. The category variable ranges from no relationship to a

moderate relationship (r= 0.009 to 0.560), depending on the categories used in the
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analysis. The correlations between knowledge and category shows very clearly that the

had a positive effect on The ions where a group in the
category had the intervention were all found to be significant (Tables 35, 37, 38, 39, and
40), where the correlations with no group that had an intervention were found not

significant (Tables 33, 34, and 36).

Note in Table 40 the negative and signi i ip with Ige for category.
‘This indicates that the BBEEP group that had the post-test compared with Control group

I had a signif more Ige gain. This with Orion and Hofstein,

(1994) study where they conclude that students whose “Novelty Space™ was reduced
gained significantly more on achievement. Again it appears that the pre-test instrument
for the BBEEP group may have acted in reducing “cognitive novelty” in these students,

thus i ing their gains signil The effect of test order, administration

of the same i i to the BBEEP group could explain the si;

findings in this category. However the Solomon four design controls for this, as the
school based group post-test and control II group correlation with knowledge is not
significant and indicates a very small change in knowledge for the school based group
which had the pre-test also. The same result of no significant difference is found in Table
34, where the school based group pre- and post-test make up the category variable.
Therefore only with the intervention did the pre-test have such significant effects on

ecological knowledge.
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Gender ions with were signif in three Tables 33, 37 and 40. In all

tables the i ient was negative indicating that boys had slightly more

ecological knowledge than girls. This is consistent with the literature.

Summer camps showed no signif ionship with Ige. This is not

as it has been my experience that most summer camps concentrate on physical activities
like swimming and canoeing. While staying at a resort near Gros Morne National Park,
we were over-run by a group of Boy Scouts, for three days. While I sat and watched the
whales and osprey, I could hear the boys playing baseball, basketball and swimming. Not
once did their leaders take them to the beach, on a hike, or point out any of the features

that surrounded them.

Non-utilitarian, Organization, and Centres were significant with ecological knowledge for

almost all i Utilitarian was signif with ige for only two of the

correlations (Table 34 and 39) and in both cases they were at the p<.05 significant level.

analysis for ecologi ge show the R-squared values were much
higher for those regression that included an intervention group, R-squared ranged from
0.10 to 0.37 for Tables 35, 37, 38, 39, and 40. For the regressions with no intervention
group the R-squared values ranged from 0.05 to 0.12 for Tables 33, 34 and 36. This
indicated that the intervention had more of an influence on ecological knowledge than any

other independent variable.



Category was the first predictor of in all ions that ined an

group in the category. Organization was the first predictor of knowledge in
two of the regressions that didn’t have an intervention group (Tables 33 and 36). Summer
camp was the first predictor of knowledge in Table 34. Summer camps were significant
for knowledge in four of the eight regressions. However it should be noted that the beta
weights were negative for all regressions. This indicates that children who didn’t attend

summer camps had more ecological knowledge than those that did, which may seem very

as i earlier, many summer camps tend to focus entirely

on recreation and not natural history education.

Gender was significant for three regressions (Tables 33, 35 and 37). In all regressions the
beta values were all negative, indicating that boys had higher ecological knowledge than
girls. This corresponds with the literature, which found that males had higher

than girls when di were found.




Chapter Six

Summary and Conclusions

"To love something, means you will take care of it,
to care for it, you have to understand it,
to understand it, you first have to know it."

Brother Brennan

6.1 Introduction

The above quote by Brother Brennan, a founding member of the Brother Brennan
Environmental Education Centre, has a great deal of value for environmental education. In
the introduction I stated that most children in Newfoundland did not know the name of the
trees that surround them. In the pre-test subjects used in this study, only 19% of the
children knew that Balsam fir is the most common evergreen tree in Newfoundland. Since
this 19% was the raw score on a four item multiple choice question allowing for a guess
factor of 25%, no children in this sample of Newfoundland children know the name of the
trees that surround them. The children do not know the trees names because no one told

them. Their parents and teachers probably do not know either. The appalling lack of

“"knowing" by and North i in general about their environment

and the local species that share it with them, may be one reason why there is no real
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o i or a shift in lifestyles by the general population.

North America's lifestyles uses more energy, causes the most pollution and produces more

waste than any other population in the world.

The first step in educating our children in caring about their environment is natural history.

Species are the building blocks for environmental education. Through natural history

children will gain an iation of the natural envil and an ing of

concepts. This envi will have strong implications for
children daily lives, as they realize that education extends beyond the classroom to all

living things. De ing an envi is just one step in an educational

process aimed at ing our ionship with the envil and the 50 million

other species that share it with us.

This study has been concerned with grade seven children’s development of environmental

attitude and i Byi igating some of the factors involved in the

P of envi attitudes and i the study was able to

discover some of the educational influences that may lead to environmental "knowing" and

sensitivity in children.

In the sections which follow the results of the study in relation to the hypotheses presented
in Chapter Four are considered, and the implications of the study with respect to practice

are examined. A number of areas remain to be investigated further. Some of these are
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highlighted in the final section.

6.2 Major Findings
In chapter four a number of propositions were listed that would be investigated by this
study. Most of the hypotheses can now be commented upon, if not affirmed or rejected,

on the basis of the study results. Each is considered below.

There is between envis attitude and
knowledge.
This study showed mixed results for the relationship between environmental attitudes and
Most ion analysis showed a slight and a significant
ip between ical and envil attitudes. There were two

exceptions. The sub-sample of the school based population taken a year later, showed no
relationship. This may be due to the small number of subjects used in this sample. The
other exception was the Control [ group that had the Brother Brennan Environmental
Program but no pre-test. This population had a slight negative relationship between EA
and EK, which approached significant at the p < 05 level. As discussed in detail in
Chapter five there is evidence that "Novelty Space" factors may account for the negative

relationship for this population.

‘There is no sufficient evidence of a causal relationship, that is an increase in ecological

knowledge leading to an increase in environmental attitude, or vice versa. For example,
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the children who had the BBEEP increased their ecological knowledge but not their
environmental attitudes. In fact, the children who had the BBEEP showed a decrease in

the i ip between envil attitude and

More research is needed on the relationship between environmental attitudes and
ecological knowledge. The literature is full of mixed results when it comes to this
relationship. Also it is possible that aging may affect the relationship between

attitudes and i which is another area that should be

investigated.

Past informal and non-formal educational experiences with the natural environment

does not affect th of attitudes

i belief, reported iour and itivi
‘This study clearly shows that some past experiences with natural environments have slight

positive and signi effects for both i and envil attitudes.

Being a member of an organization predicted slightly and significantly for ecological
knowledge and environmental attitudes. For children that did not have the BBEEP, being
amember of an organization was the best predictor of ecological knowledge. It was also a

significant third and fourth predictor of environmental attitude and behaviour.

It is also important to note that being a member of an organization correlates low to

moderately and highly significantly with going to summer camps, environmental centres
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and doing non-utilitarian activities. Given this, it was surprising in this study that children
who did not attend summer camps scored higher on the ecological knowledge scale.
Many of these organizations invest a great deal of effort and funds in providing summer

camps for their ip. If envis is one of their aims then more

attention needs to be paid to the type and quality of summer camp experiences. Also I feel

that local natural history workshops and activities designed specifically for leaders of these

increase in i and good

may lead to a si

environmental attitudes of their members.

Non-formal educational activities seem to have a slight and significant relationship with
environmental attitude. The two types of non-formal educational activities examined in
this study, utilitarian activities (those activities that have an altemative purpose of being in
nature, like hunting) and non-utilitarian activities (those activities that have an enjoyment
of nature emphasis, like hiking in the woods), have a moderate and highly significant
relationship with each other. Also, more boys reported participating in both types of

activities than girls.

In regression analysis with no intervention group, utilitarian activities were the second and
third best predictor of environmental attitude and the first predictor of environmental
sensitivity, whereas in regression analysis with intervention groups, non-utilitarian

activities were the second best predictor of environmental attitude and the best predictor

of envil itivity for two i These results indicate that the
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intervention somehow influences children's reporting of activities or their attitudes. Non-
utilitarian activities were also the second and third best predictors of environmental

reported behaviour and beliefs.

What is surprising in this study is that children who reported not doing utilitarian activities
scored higher on the ecological knowledge scale than children who did these activities in
all knowledge regression analysis. Although non-utilitarian activities showed a slight

positive and signi i ip with it was not strong predictor of

knowledge. It is possible that the students who did more utilitarian activities in this study
may be a different social group. The children who reported being a member of an

organization also reported low utilitarian activities and may indicate social grouping.

These findings indicate that children who report taking part in non-formal activities have
higher environmental attitudes but the effect of these activities on ecological knowledge is
minimal. One assumes that if you are out in nature, you will know it. These results
indicate that, at least as measured on this test, this is not true. Maybe the people who
accompany children on these informal activities do not impart their ecological knowledge

to them, or they do not have much ecological knowledge to impart.

Visitation to environmental Centres were the third and fourth predictor of ecological
knowledge in this study but the effect appears to diminish when children had the BBEEP.

Centres role in forming positive environmental beliefs seem fairly significant and
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important. In the non-intervention groups regression analysis centres were the first and
second best predictor of beliefs. However the effect of centres on beliefs seem to diminish

after the children had the BBEEP in favour of non-utilitarian activities.

A higher level of commitment from society is needed if today’s youth are going to be

adequately equipped to deal with environmental problems. It is clear from these results

that izati i centres and formal activities all il to
different aspects of environmental awareness of children. To enhance the effectiveness of
these activities so that they have greater impact on children's ecological knowledge and
environmental attitudes, the key is adult education. One obvious way to do this is the
production of inventive "How to learn more about local natural history", books, pamphlets
and television programs. Environmental centres could and do play an important role in

the development of these products.

The gender of the child does not affect the development of environmental attitudes
or ecological knowledge.

This hypothesis was falsified. There was a slight and significant difference between
ecological knowledge of the boys and girls, in favour of boys. Gender was the first
predictor of environmental attitude, reported behaviour and belief. Results favour girls in
most analyses. Environmental sensitivity, an affective domain scale looking at emotional
response to nature, was the only attitude scale where gender was not the first predictor,

and there it was either the second or third predictor. It was argued that these differences
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are grounded in socialization processes. The results in this study lend support for this
argument as males reported participating more in non-formal activities, especially
which are concerned with eliminating sex biases. It is important that schools work to level
the playing field and ensure that education that deals with environmental awareness does
not contribute to the inequality of learing opportunities that socialization processes have

already developed.

The BBEEP has no direct effect on the development and retention of environmental
attitudes.

This hypothesis was accepted. On the surface the BBEEP did not significantly affect
environmental attitude after the study or a year later. It should be noted that scores on the
pre-test for environmental attitude were fairly high, which might indicate that the

instrument used might not have been sophisticated enough for this age group.

However the sub-sample of the BBEEP group taken a year later shows significant

differences in environmental attitudes with the original BBEEP group. The year later -

b-samples for the i ion and nonis i ions each had a much lower

environmental attitude. This may b lained by aging and socialization factors. Also,
there appears to be a difference in attitude between the two intervention populations. In
the intervention group that had no pre-test, environmental attitude was found to be lower

and significantly different from the intervention group with the pre-test. As discussed in



17
Chapter Five, the pre-test may have acted in reducing "Novelty Space" factors, which may

of helped to maintain this groups attitude.

Preparation of school groups to reduce "Novelty Space” effects during outdoor education
programs is one area that need further investigation. The effect of aging on environmental
attitudes of children as they go through adolescence is also another area that needs further

attention.

‘The BBEEP has no direct effect on th and retention of i

knowledge.

This hypothesis was partly rejected. The BBEEP did significantly affect the development
of ecological knowledge. However a year later the BBEEP groups ecological knowledge,
although still higher than the School Based sub-sample, were not significantly different.

‘The BBEEP students ecological knowledge did not retumn to pre-intervention levels.

One result was that the two ions that had the BBEEP were found to be

different in i Again the ion that had the pre-test
scored significantly higher. *“Novelty Space” effects may account for these differences.
During the study, a new Junior High Science curriculum was introduced which resulted
in the School science program not matching the BBEEP. If the school program had
matched, some of the “Novelty Space” effects may have been reduced in this study. Also

the school program would of reinforced the ecological concepts learned and may have
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increased i and retention.

The interaction of a school based ecology unit with the BBEEP is one area that should be
further investigated. Also the effect of “Novelty Space” factors during an outdoor

program on i ige needs further attention.

6.3 Implications of Findings for Practice and Policy
If the school curriculum is to play a greater role in the development of ecological
knowledge and environmental attitudes, the teaching approach and the structure of the

curriculum need to be evaluated. Newfoundland Department of Education is either in

the process or has already i a number of
throughout the regular science and social studies curricula. Although they appear to do a
relatively good and innovative job at looking at environmental problems and the possible

of students’ envi attitudes, the ion for

literacy seem to be missing. A well structured, integrated curri which i

our children to the local species that surround us, starting in Kindergarten, is needed. By
the time children get to Junior High and especially High School, they should be familiar

enough with the species that make up their natural environment that complex ecological

concepts will actually make sense. Such a curriculum would entail high levels of student

participation and would have direct contact with nature outside of their school windows.

The result of this study suggest that a school program designed to increase environmental
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attitudes and ecological knowledge should include:
1) guided natural history learning experiences starting in kindergarten and
continuing throughout children schooling,
2) outdoor environmental programs that start in primary and elementary schools in
the surrounding neighbourhood.
3) outdoor environmental programs of longer duration and in wilderness settings

that start in Junior high and continue through high school, and

4) the il ion of school learning i with family and community
experiences.
Policy could ensure that teaching of envil education is jal and

However, for environmental education to pervade the curriculum, more than policy
statements are needed. Teacher training in local natural history is needed. I feel natural
history will not be taught or learned by children if their teachers don't feel confident with

the topic.

The goal of developing environmental awareness in children involves more than the formal

school sector. The importance of family and community recreational activities and nature

outings, and envi centres, to the pment of children
has been in this study. Th i could increase the
children’s sense of relationship and familiarity to the natural envi The formal

school system can benefit if it works closely with envi centres and
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such as Scouts or Guides in the development of natural history activities for children.

6.4 Recommendations for Further Research
In addition to topics already commented on earlier, this study identified some areas which

need to be better ip in children's izations such as Scouts and

Guides programs had a significant effect on ? and a lesser but positive
effect on environmental attitudes. A well structured study aimed at gaining a better
understanding of the effect of these youth organizations on the development of

environment awareness would be beneficial.

This study was using grad students in It would be
useful to know whether the results obtain here are applicable to other regions, and how
they would vary between age groups. These areas of study would help in the development

of policy and theory aimed at increasing environmental awareness.

An area which has not received much attention but is critical to the success of educational
programs aimed at developing environmental awareness is teacher and leader training.
How much training do teachers need in this area? What skills need to be taught? And,
how to implement teacher training programs, are all questions that need to be answered if

we are going to be successful at developing environmental literacy in our children.
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Appendix A

Brother Brennan Environmental Education Program’s Sample Timetable
DAY 1 DAY 2 DAY 3

143

TIME

7:00 AM- 8:00 AM BREAKFAST BREAKFAST
8:00 AM LEAVE SCHOOL | DECOMPOSER/ | ORIENTEERING
10.00 AM FOOD CHAIN

STUDY
10:00 AM ARRIVE AT SITE | FARM VISIT HIKING & MAN’
11:00 AM IMPACT ON

LOCAL AREA
11:00 AM ORIENTATION & | FARM VISIT LUNCH &
12:00 AM GROUP PREPARE FOR
ASSIGNMENT HOME

12.00 NOON LUNCH LUNCH RETURN T
1:00 PM SCHOOL
1:00 PM POND/STREAM | HABITAT STUDY | WRAP UP AT
3:00 PM STUDY SCHOOL
3:00 PM WOODLOT HABITAT STUDY
5:00 PM STUDY
5:00 PM DINNER & DINNER &
6:30 PM RELAX RELAX
6:30 PM MACRO/MICRO | HABITAT PLANT
8:00 PM POND LIFE IDENTIFICATION

& MOUNTING
8:00 PM NIGHT WALK & | ENVIRONMENTL
9:30 PM STAR ISSUES

OBSERVATION | SIMULATION

9:30 PM JOURNAL JOURNAL
10:30 PM ENTRY & FUN

ENTRY& FUN
TIME




APPENDIX B
INSTRUMENT USED IN STUDENT SURVEYS



’C@'Z? 216 /ﬁoui‘you/

1. My School is:

a boy a girl

3. Circle the number of times you have been to the following

places: ( a few times is two to five times)

National Parks never once a few times lots
Provincial Parks never once a few times lots
Salmonier Nature Park never once a few times lots
Freshwater Resource Center never once a few times lots
Botanical Gardens never once a few times lots
Zoos never once a few times lots

4. If you are presently or have been a member of the following
organizations, tell us how long you were a member.
For how long

Sparks or Beavers

Brownies or Cubs
Girl Guides or Scouts
4 H Clubs

Junior Forest Varden




5. Circle the number of times this year you have bee:

¢ a few times is two to five times)

camping
skiing

boating or sailing

canceting

for a long walk in the woods
to the beach

to a cabin in the woods

rode an ATV (ski-doo, 4x4)
gone fishing

gone hunting with an adult

6. Have you ever been to summer camp?

If yes how many times?

never

never

never

never

never

never

never

never

never

never

once

once

once

once

once

once

once

once

once

no

few times
few times
few times
few times
few times
few times
few times
few times
few times

few times

lots
lots
lots
lots
lots
lots
lots
lots
lots

lots



What Do You Thz‘nk?

Read each of the following statements. For each statement decide
whether you are more like the kids described by the left or right
statenment. Then mark a check in the big box if you are a lot
like the described person or mark a check in the small box if you
are only a little like the person described in the statement.

Some kids like to leave water But Other kids always turn
running when they brush their the water off while
teeth. brushing their teeth.
I — U
Some kids use both sides of But Other kids use only one
the paper when they draw or side of the paper when
writ they draw or write.
I [
Some kids think we should But Otkher kids think we
throw away things when should recycle things.
we're done with them.
J] ) T
Some kids think dams on But Other kids think dams
rivers are bad because on rivers are good
they hurt plants and animals because they prevent
floods.
I O
Some kids like to bring home But Other kids like to loock
plants or bugs they find at plants or bugs outside
outside. but they never bring them
home.
[ o R
I
Some kids don't like to make But Other kids like to make

bird feeders or bird houses.

o

TZ{T??.

bird feeders or bird

' — [

o
%K



10.

12.

13.

Some kids think that outdoor
lights should be turned off
at night because they use
electricity.

{ |

Some kids think that people
are more important than
animals.

Some kids are concerned
about the rain forest.

Some kids think we should
build more landfills -

to hold our garbage.

[

Soae feide/1ikerviniting
national parks

o

Some kids don't worry about
animals becoming extinct.

[ ]

Some kids throw things away
when they are done wi
them.

|

Some kids think we should
use chemicals and

fertilizers in our gardens.

Some kids pick up trash
and throw it away.

o

But

But

Other kide think outdoor
lights should be left on
at night because they
keep us safer.

Other kids think people
and animals are equally

important.
i

Other kids aren't
concerned about the

rain forest.
— [

Other kids think we
should find other ways
deal with our garbage.

=

Other kids don't like to
go to national parks.

Y

Other kids worry abaout
animals becoming extinct.

o 3

Other kids reuse things
or give then to other
people ta use.

— [
Other kids think we

should not use chemicals
and fertilizers in our

gardens. .
o [

Other kids don't like to
pick up smelly trash.

oz T




18.

20.

21.

22.

23.

24.

Some kids don't sort their
trash.
Some kids like to live where

there are lots of plants and
antimals.

=

Some kids touch or catch
wild animals.

Some kids don't like to
carpool because they don’t

like being crowded in the car.

L] =
Some kids are excited about

solar energy.

E=d
Some kids believe people
should be able to live
wherever they want.

Some kids worry about air
pollution.

Some kids think we should

be able to hunt all wild
animals.

Some kids turn off the
1ight when they leave.

[

But

But

But

But

But

But

But

5

Other kids sort their
trash and recycle it.

s

Other kids like to live
where there are lots of

people. .
= [

Other kids never touch
or catch animals they
find outside.

= [
Other kids like to car-

pool even 1if it is a
little crowded.

o [

Other kids don't care
about solar energy.

Other kids believe that
people should be careful
not to destroy animal's

homes.
o [

Other kids don’'t worry
about air pollution.

o [

Other kids think that
animals need protection.

(o Y

Other kids leave the

lights on. -
o3

T?Jrﬂ

s, 7,4
J)C



2s5.

26.

27.

28.

29.

30.

Some kids get their
parents to drive them
places they want to go.

o
Some kids think bogs are

interesting flower gardens
to visit.

[ =

Some kids like learning
about plants.

Some kids feel at ease
and free in the wild.

Some kids don’t like to
spend a lot of their time
outdoors.

] T
Some kids find walking
in the countryside boring.

[

Other kids ride their
bikes or walk when they

ES

Other kids think bogs
are ugly and smelly.

o [

Other kids find
learning about plants

boring. .
[

Other kids feel uneasy
or frighted in the wild.

I

Other kids like to
spend most of their

time outdoors.
o [

Other Kids like to walk
in the countryside.

= [




ThinkK

Tick the answer that best describes what you think.

1=

A group of plants and animals 11v1n5 tugethqr is called a
communi
ecosystem dnn‘t knuw

The one :nus that does not cyele in nnture is
anergy dnn‘t know.

There is a place where lynx only have hare to eat. Do you
think there would be

more lynx than hare

more hare than lynx

about the same number of lynx and hare

__ don’t know.

Most insects like dragonflies and mosquitoes spend the
greater portion of their lifecycle in the
air ___ water
trees —__ don't know.

| I

-
Y

000 years ago Newfoundland
looks much like it is now
had a lot more trees

was covered by ice

was under water.

]

o
=4
»

most commonly found evergreen tree in Newfoundland is
Red maple Black spruce
Vhite birch Balsam fir.

The most commonly found flowering deciduous tree in
Newfoundland is

___ Red maple ___ Black spruce
" Vhite birch __ Balsam fir.

The process where a pond turns into a bog and them a Black
spruce forest is called

___ succession ___ development

__ cyeling " don't know

The most important organisms for the recycling of nutrients
and minerals 1in nature is
plants bacteria

humans don’t knaw.

y)
Turn o€



12.

20.

Piants maks food from
light, =wgar and water

1ight, oxygen and water

light, carbon dioxide and water
don’ & Aiwd-

After the last ice age the organism respansible for the
growth of many plants on rock are called
mOsS conifers

lichen don’'t know

The reason trees don't grow really large on the Avalon
peninsula is due to

___ not enough light

not enough soil

too much water

__ don't know.

Animals don't help plants to grow.
___ disagree agre. ___ don't know.

All evergreens are conifers (plants with needles
and cones).
disagree agree don't know

Mocse are n-nu to I’ewfnundland
___ dieagre agre doz't Fucw

The pitcher plant leaf worka like a mini-community.
disagree agre don’ t know

Plants compete with each other for water and nutrients.
disagree agree don’t know

Dead leaves are of no benefit to trees.
disagree agree don’t know

The first link in most faqd chain is always the sun
___ disagree agre don’t know
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‘Table 1: Questions used in Attitudes Instruments.

1. Some kids like to leave water But
running when they brush their
teeth.

2. Some kids use both side of But
the paper when they draw or
write.

3. Some kids think we should But
throw away things.

4. Some kids think dams on But
rivers are bad because
they hurt plants and animals

5. Some kids like to bring home But
plants or bugs they find outside.

6. Some kids don’t like to make But
bird feeders or bird houses

7. Some kids think that outdoor But
lights should be turned off
at night because they use
electricity.

8. Some kids think that people But
are more important than
animals.

9. Some kids are concerned But
about the rain forest.

Other kids always turn
the water off while
brushing their teeth.

Other kids use only one
side of the paper when
draw or write.

Other kids think we
should recycle things.

Other kids think dams
on rivers are good
because they prevent floods.

Other kids like to look at
plants or bugs outside but
they never bring them home.

Other kids like to make
bird feeders or bird houses.

Other kids think outdoor
lights should be left on
at night because they
keep us safe.

Other kids think people
and animals are equally
important.

Other kids are not
concerned about the
rain forest.
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10. Some kids think we should
build more landfills to hold
our garbage.

1. Some kids like visiting
National parks.

12. Some kids don’t worry about
animals becoming extinct.

13. Some kids throw things away
when they are done with
them.

14. Some kids think we should
use chemicals and
fertilizers in our gardens.

15. Some kids pick up trash
and throw it away.

16. Some kids don’t sort their
trash.

17. Some kids like to live where
there are lots of plants and
animals.

18. Some kids touch or catch
wild animals.

19. Some kids don’t like to car pool
because they don’t like being
crowed in the car.

20. Some kids are excited about
solar energy.

21. Some kids believe people
should be able to live
wherever they want.

But

But

But
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Other kids think we
should find other ways
to deal with our garbage.

Other kids don’t like to
go to national parks.

Other kids worry about
animals becoming extinct.

Other kids reuse things
or give them to other
people to use.

Other kids think we
should not use chemicals
and fertilizers in our gardens.

Other kids don’t like to
pick up smelly trash.

Other kids sort their
trash and recycle.

Other kids like to live
where there are lots of
people.

Other kids never touch
or catch animals they
find outside.

Other kids like to car pool
even if it is a little crowded.

Other kids don’t care
about solar energy.

Other kids believe that
people should be careful
not to destroy animal’s
homes.



22. Some kids worry about air
pollution.

23. Some kids think we should
be able to hunt all wild animals.

24. Some kids tumn off the
light when they leave.

25. Some kids get their
parents to drive them
places they want to go.

26. Some kids think bogs are
interesting flower gardens
to visit.

27. Some kids like learning
about plants.

28. Some kids feel at ease
and free in the wild.

29. Some kids don’t like to
spend a lot of time outdoors.

30. Some kids find walking
in the countryside boring.

But

Other kids don’t worry
about air pollution.

Other kids think that

animals need protection.
Other kids leave the

lights on.

Other kids ride their

bikes or walk when they can.

Other kids think bogs
are ugly and smelly.

Other kids find learning about
plants boring.

Other kids feel uneasy
or frightened in the wild.

Other kids like to spend most of
their time outdoors.

Other kids like to walk
in the countryside.
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Table 2: Reliability of CATES Attitude Scale'

1: Based on questions 1 through 30 in Table 1

2: Based on a low of 30 through a high of 120

Group Cronbach | Overal®

Alpha | Mean |
School Base Pre-Test 0.81 74.11
School Base Post-Test 0.81 73.52
BBEEP Pre-Test 0.81 73.96
BBEEP Post-Test 0.84 74.37
Control | (post-test only) 0.80 71.60
Control Il (post-test only) 0.82 71.54
Year Later Intervention 0.84 67.41
Year Later No Intervention 0.76 69.24
1: Based on questions 1 through 25 in Table 1

2:Based on a low of 25 through a high of 100
Table 3: Reliability of Attitude Scale'
Group Cronbach | Overall®

Alpha Mean
School Base Pre-Test 0.84 89.49
School Base Post-Test 0.84 88.62
BBEEP Pre-Test 0.84 89.42
BBEEP Post-Test 0.87 90.00
Control | (post-test only) 0.83 86.25
Control Il (post-test only) 0.84 87.22
Year Later Intervention 0.85 81.95
Year Later No Intervention 0.80 83.62



Table 4: Reliability of Belief Scale'

Group Cronbach | Overal?

Alpha Mean
School Base Pre-Test 0.64 18.96
School Base Post-Test 0.70 18.55
BBEEP Pre-Test 0.67 19.14
BBEEP Post-Test 0.69 18.55
Control | (post-test only) 0.59 18.37
Control Il (post-test only) 0.70 18.53
Year Later Intervention 0.75 16.74
Year Later No Intervention 0.38 17.52

1: Based on questions 3, 8, 10, 14, 21, 23 in Table 1
2: Based on a low of 6 through a high of 24

Table 5: Reliability of Behaviour Scale'

Group Cronbach | Overal?

Alpha Mean
School Base Pre-Test 0.54 22.60
School Base Post-Test 0.67 22.54
BBEEP Pre-Test 0.62 22.29
BBEEP Post-Test 0.68 23.00
Control | (post-test only) 0.58 21.61
Control Il (post-test only) 0.64 21.41
Year Later Intervention 0.53 19.86
Year Later No Intervention 0.48 21.21

32

1: Based on questions 1, 2, 13, 15, 16, 18, 24, 25 in Table 1
2: Based on a low of 8 through a high of
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Table 6: Reliability of Sensitivity Scale®

Group Cronbach | Overal?

Alpha Mean
School Base Pre-Test 0.73 37.67
School Base Post-Test 0.71 36.89
BBEEP Pre-Test 0.71 37.78
BBEEP Post-Test 0.77 38.09
Control | (post-test only) 0.72 36.28
Control Il (post-test only) 0.72 37.28
Year Later Intervention 0.71 35.19
Year Later No Intervention 0.79 34.97

1: Based on questions 5, 9, 11, 12, 17, 20, 22, 26, 27, 28, 29, and 30 in Table 1
2: based on a low of 12 through a high of 48
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Table 1: Zero-order correlations between attitude and categories school based group pretest and postiest;
gender, summer camp, non-utilarian ufilarian

and formal environmental cenires.

Attitude Gender Nonuti utit
Attitude 1.000
Category 0,033 1,000
Gender 0209*** 0008 1,000
Camping 0,006 ** 0,033 0,063 1.000
Nonutl 0136 ** 0054 0195+ 0162 ** 1000
unl 014 0017 0460 0073 0707 *** 1,000
Organization 0114* 0016 0146 0328 0177 * 0076 1000
Centres 0171 002 0,054 0350 0421 ** 0323 *** 0373 ** 1000
Mean 89,060

13.190

Standard Deviation
Note: * P<.05, **P<.01, ***P<.001

analysis results for Attifude and past experiences

Dependant Variable

Indepen. Var. B SEB Beta T Sig. T
Category 0.4664 0.7944 -0.0354 -0.587 05677
‘Gender 8.1347 1.8708 00389 4348 0.0000
Camping -20022 17650 -00748 -1.134 02577
Nonufil 00144 0.2950 0.0043 0049 09612
i 0.8278 0.3525 0.2277 2348 00197
Organization 0.2944 0.4558 00433 0.646 05190
Cenfres 0.2641 0.2209 0.0877 1195 0.233)
Mulliple R = 0.334600

R-squared = 0111950

Fvalve = 4,430380

19t

Signit. of F = 0000100
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Table 3: Zero-order attitude and school based group pretest and Control II;
gender, summer camp, non-utilarian utilarian
and formal environmental centres.

Attilude Gender ing Nonutil uti
Atfitude 1
Category 012 1
Gender 0.165 ** 0038 1
Camping 0026 onze 004 1
Nonutit 0001 -0.047 -0.198 *** 0.145 **
um 0049 0,143 ** <0401 *** 0067 1
Organization 0.001 0.2563 0,024 0.366 -0.035 1
Ceontres 0029 0,166 ** 0.066 0.354 0124 * 0373 *** 1
Mean 87.946
Standard Deviath __13.536
Note: * P<.05, **P<.01, ***P<.001
analysis resutts for AMitud
variable
indepen. Var, ® SEB Bela T Sig.T
Category -0.8245 0.4526 -0.1219 -1.822 00698
Gender 55441 1.8985 0.2051 292 0.0038
Camping -1.4232 1.9233 -0.5024 074 0.4600
Nonutil 02062 0.2897 -0,0582 0712 04773
util 0.6076 03443 01457 1766 00789
Organization 0.2769 04404 00459 0626 05317
Centres 0.1366 02638 0.0407 0,536 05934

MultipleR = 023694
Rsquared = 006614
Fvalue = 19791
Signit. of F = 00586
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Table 5: Zero-order attitude and school based group posttest and BBEEP

postiest; gender, summer camp, non-ufilarian utilarian
and formal environmental cenfres.

‘Affitude Gender C Nonul Ui inizafion _ Centies
Aftitude 1.000
Category 0051 1000
Gender 0224 0007 1.000
Camping 0027 0010 0065 i
Nonutil 0.162 ** 0044 0210 *** 0240** 1000
um 0062 0018 -0.400 *** 0,084 0,700 1.000
Organization 0164 ** 0153 ** 0027 0403 0246 0081 1,000
Centres 0.148 ** 0001 0043 0.383 0422 0278** 0502 1,000
Mean 89.362
Standard Deviation 13,683

Note: * P<.05, **P<.01, ***P.001

Multiple R = 034239
R-squared = 011723
Fvalue = 508436
Signit of F = 000000
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Table é: Zero-order correlations between attitude and categories Control | group and Control Ii;
gender, summer camp, non-utilarian ufilarian
and formal environmental centres.

Atfiude Nonuli (1]
Atitude 1,000
Category 0036 1.000
Gender 0204* 0009 1.000
Camping 0001 0081 0052 1.000
Nonuti 0046 0203*** 0133 * 0201
unl 001 0279 0302° 0100* 1,000
Organization 0034 0073 0049 0370 0013 1.000
Contres 0024 0035 0087 022 *** 0066 0332 1,000
‘Mean 86,626
Standard Deviation 13,656
Note: * P<.05, **P<.01, **P<.001
analysis results for Affitude and p
Indepen. Var. ® D) Sig.T
Category 02332 1.7167 08920
Gender 66338 1.709 00001
‘Camping 1. 1.7690 05039
Nonul 0 02833 02971
utl 02119 03466 05413
Organization 04592 03808 02289
Centres -0.3667 02562 0.1695
Mulliple R = 024311
R-squared = 008910
Fvalue = 2,45683 g

Signit. of f = 001840
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Table 8: Zero-order attitude and school based group prefest and BBEEP
pretest; gender, summer camp, non-utilarian utilarian
and formal environmental centres.

Attitude Gender C Nonutil 1] inization __ Centres
Aftitude 1.000
Category 0,003 1,000
Gender 0174**  -0007 1,000
Camping 0090 * 0,059 0027
Nonufil 0153 ** 0,076 0.226 *** 1,000
Ut 0075 -0.085 0435 *** 0615 *** 1,000
Organization 0202 * 0,147 ** 0064 0209 0029 1.000
Centres 0.219 * 0019 0057 0326 *** 0167 * 0482 *** 1,000
Mean 89.454

13.041

Standard Deviation
Note: * P<.05, **P<.01, ***P<.001

Regression analysis results for Afitude and past experiences

Indepen. Var. 8 SEB Bela ¥ Sig. T

Category -0 14998 -9.869E-04 0017 09862

Gender 58275 1.6334 02237 3,568 0.0004

Camping -0.9263 1.6908 -0,0351 -0.547 05846

Nonutil 0.2841 0.2544 00832 m7 0.2650

unt 0.3822 0.2982 00991 1,282 02010
0.7608 04009 0.1290 1.898 00688

Centres 0.3696 0.2505 0.1156 1,676 00948

MultipleR = 0.32776

R-squared = 0.10742

Fvalue = 493445

Signit.of F = 000000
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Table 9: Zero-order
gender, summer camp, non-utilarian

and formal environmental centres.

oooooo

o

ooooooo

oooooo

ERE

MultipleR =
R-squared =
Fvalve =
Signit. of f =
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Table 12: Zero-order Belief and BBEEP group pretest and Control |;
gender, summer camp, non-ufilarian utilarian organizations;

and formal environmental centres.

Camping 0072 ! 0042 1000

Nonuti 0046 : 0,89 * 0206 % 1000

i -0048 . 0,349 0056 0617 *** 1,000

Organization 0096 * 0028 0,006 0430 0217 0069 1000

Contres 0125 0167 ' 0082 0314%  0342* 0135 0460 *** 1,000
Mean 78,842

Standard Deviation 3833

Note: * P<.05, **P<.01, ***P<.001
Regression analysis results for Bellef and past experiences

Dependent variable

Indepen. Var. B SEB Bola T Sig.T
Category 02233 0.1068 01167 2090 00374
Gender 15166 0.4432 01981 3421 0,0007
Camping 00358 0.4624 0,0046 0078 09383
Nonutil 00764 00742 00750 1029 03040
unl 00180 00883 -0.0148 -0.205 08377
Organization 00736 0.1047 00450 0703 04825
Centres 00839 00652 00823 1.285 0.1995
Muliple R "= 025861

R-squared = 006688

Fvalue = 3,3585] N}

Signit.of F = 0.00180
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Table 16: Z r belief and school based group pretest and BBEEP

pretest gender, summer camp, il utilarian
and formal environmental centres.
Bolle Gender Camj Nonufi Util__Organization _Cenhes
Belle! 1,000
0026 1.000
0217 -0007 1.000
0133 ** 0059 0027 1.000
0029 0075 0226 *** 0,162
0039 0,085 0435 *** 0021
0179 0147 0054 0434 *** 1.000
02657 0019 0057 0419 *** 0482 *** 1000
19.068
Deviation 3642
Note: * P<.05, **P<.01, **"P<.001
Indepen. Var.
Category X X
Gender 15224 04552 02092 3,344 00009
Camping 00951 04712 00129 0202 08401
Nonufit -0,0250 00709 00262 0,353 07244
um 0,0346 0,083 00321 0416 06775
Organization 00989 017 0.0600 0,886 03765
Centres 01913 00614 02143 33 0.0020
Muliple R = 0.33386
R-squared = 0.11146
Fvalue = 56.14324 &

Signit.of F = 000000




Table 17: Zs d and school based group pretest and posttest;
gender, summer camp, ilari utilarian
and formal environmental centres.

Gender Nonutil util_ o
Behave 1.000
Category 0,006 1,000
Gender 0.210 *** 0.008
Camping 0018 0033 1.000
Nonutil 0.042 0.054 0162 1.000
um -0.031 0017 0073 0.707 1.000
Organization -0.005 0016 0328 *** 0177 0076 1,000
Centres 0040 -0.025 0.350 *** 0.42) 0.323 0.373 1.000
Mean 22575
Standard Deviation 4575

Note: * P<.05, “*P<.01, ***P<.001.

Regression analysis results for Behavior Attitude and past experiences

i variable

Indepen. Var. B T T
Category -0.0473 -0.167 08679
Gender 22601 3,378 0.0008
Camping -0.3424 -0.0369 -0.543 05879
Nonutil 0.0889 00783 0.843 0.4003
utif 0.0370 00294 0.294 0.7689
Organization -0.1209 -0.0531 -0.742 0.4588
Centres 00168 00161 0213 08312
MultipleR = 0.23653

R-squared = 0.05594

Fvalue = 2,08257

Ly

Signit. of F = 0.04600




Table 18: Z del and BBEEP group pretest and posttest;

gender, summer camp, tilari ufilarian
and formal environmental centres.
Gender Nonufit inization _ Centres
Behave 1
Category 0076 1.000
Gender 0170** 0008 1.000
Camping 0076 0016 0033
Nonutil 0,157 ** 0182 0235
0013 0093 0381 *** 1,000
Organization 0169 ** 002 0025 I 1.000
0.145 -0.008 0,046 0,005 * 0608 *** 1,000
22625
Stondard D 4616
Nole: * P<.05, ~*P<.01, " P<001
__Dependentvarible
Tndepen. Var. B SEB Bota T Sig. 7
Category 0188622 0256499 0040883 0736 04622
Gender 1.880066 0546896 0203931 3.438 0,0007
Camping -0.395742 0593264 -0,042703 0,667 05052
Nonuti 0.229737 0092686  0,184026 2479 00137
ut -0.048947 0107013 -003320} 0457 06477
Organization 0.254344 0139312 0.131884 1,826 00689
Centres 0.026386 0088517 0021447 0.298 0.7658
Multiple R = 0.29750
R-squared = 0,08851
Fvalue = 4.28624 3

Signit. of F = 0.00020
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Table 20: Zero-order and BBEEP group pretest and Control I;

gender, summer camp, non-utilarian utiiarian
and formal environmental cenires.

Behave Gender Centres
Behave 1,000
Category 0094 1.000
Gender 0212 *** 0036 1,000
Camping 0071 0,005 0042 1.000
Nonutil 0087 0.232 -0.159 0.206 1.000
um -0018 0214 *** 0349 *** 0,055 0617 1,000
Organization 0119 ** 0028 0,006 0430 0217** 0O 1,000
Centres 0.132 ** 0.167 *** 0082 0314 *** 0.342 0135 ** 0.460 *** _1.000
Mean 21854
Standard Deviation 4.725
Note: * P<.05, **P<.01, **"P<.001

Regression analysis results for Behavior Aftitude and past experiences

Indepen. Var. ]
Category -0.3415
Gender 22072
Camping 0.1428
Nonufl 01471
um 00129
‘Organization 0.1492
Centres 0.0841
Mulliple R = 0.29965

R-squared = 0.08979

Fvaue = 462247

Signit.of F = 000010




068000

) olesse = enpAj
60£900 = peionbs-y

106520 =_yodunw

29590 (X S6€00 18800 6800~ seljued
26520 ari't 82800 Listo L8L1'0 uouozuoBIO
2890 o €200 89zl'o 86500 n
ooLr'o o't 6zv1'0 66010 €9LL'0 IinuoN
9L0v'0 088'0- p9S0°0- 25690 69290~ Budwod
60000 ers'e 92820 9190 Li61'e lepues
vi90 §050 £0€00 8990 9982°0 AoBejod
18 1 oieg a3 L] “IDA ‘uedepu)

100>d... '10°>d.. ‘50°>d . 8ION

43388 pup jseysod dnoib pesoq |0oyos

'$81jueD |DjUBLIUOIIAUS |DWIO) PUD
‘suoyozunBio ‘seduepedxe UDPDIKN ‘seduepedxe UDPDIYN-uoU ‘dwod Jewwns ‘Jepueb ‘jseysod

1ep10-0187 :1Z |qo)



Table 22: Zero-order and Control | group and Control II;
gender, summer camp, non-utilarian utilarian
and formal environmental centres.
Behave Gender [}

Behave 1.000

Category 0021

Gender 0,192 1.000

Camping 0020 0052 1,000

Nonutil 0029 0133 ** 0201 *** 1000

um 0062 -0.302 *** 0,100 * 0549 *** 1,000

Organization 0,037 0049 0370 0l64* 0013 1,000

Centres 0024 0,087 0221*** 0369 ** 0086 0332 *** 1000

Mean 21.489

Standard 4754

Note: * P<.05, **P<.01, *~"P<.001
Indepen. Var. Sig. T
Category 07564
Gender 00016
Camping 0.3858
Nonut 0.9826
um 0.8990
Organization 0,309
Centres 09514
Multiple R =
R-squared =
Fvalue = 8
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und school based group pretest and posHest;

Table 25: Z L]

gender, summer camp, non-utilarian ufilarian
and formal environmental centres.

Gender i Nonutil Ul Centres
Sensitivity 1.000
Category 0,066 1.000
Gender 0041 0,008 1,000
Camping 0041 0033 0063 1.000
Nonutl 0.189 *** 0054 0195 *** 0162 ** 1.000
unl 0206 0017 0460 *** 0073 0707 *** 1,000
Organization 0,064 0016 0,146 ** 0328**  0177* 0076 1.000
Centres 0.105 -0025 0054 0350 *** 0421 *** 0323 *** 0373 *** 1000
Mean 37.280
Standard Deviation 5933
Note: * P<.05, **P<.01, **"P<.001

analysis Sensitivity and past

MulipleR = 0.34349

R-squared = 011799

Fvalue = 470103 [
Signit. of F = 000010



Table 26: Zero-order

gender, summer camp, non-utilarian

and

BBEEP group pretest and posttest;

utilarian
and formal environmental centres.

. 0
0008 0046 0453 0312 0105* 0608 *** 1000
Regression analysis results for Sensitivity and past experlences
variable
B S8 Beta T Sig. 1
-0.0682 03385 00113 0203 08390
19828 07153 01651 2772 00059
-1.0024 07759 -0,0830 1.292 0,974
0.1977 01212 0.1216 1,691 01040
01705 0.139%9 00888 1219 02240
05047 0.1822 02010 2770 00059
-0.0052 0.1157 00032 0045 09639
0.28303
0.08010
Fvalue = 384393 &
Signit. of F = 000050
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Table29: Z d and school based group postiest and BBEEP
postiest; gender, summer camp, non-ufilarian utilarian
and formal environmental centres.

Sensitivity 1,000

Category 0097 * 1.000

Gender 0,052 -0.007

Camping 0,001 0010 1,000

Nonuttl 0197 ** 0044 0.240 ***

um 0.199 *** -0018 0.084 1.000

Organization 0128 ** 0.1563 ** 0,408 *** 0,081 1,000

Centres 0104 * 0.001 0.383 *** 0.278 *** 0502 *** _ 1.000
Mean 37.533

Standard Deviation 6.
Nole: * P<.05, **P<.01, ***P<.001

Regression analysis results for Sensitivity and past experiences

Dependent variable

Indepen. Var. [] SEB Beta T Sig. T
Category 09969 07307 00811 1.364 0.1736
Gender 19227 0.7948 0,169 2419 00162
Camping -1.0659 08174 00862 -1.304 0.1934
Nonutil 0.1258 0.1415 00784 0,889 0.3747
um 0.389% 0,1632 02117 2384 00178
Organization 0.3285 0.1952 0.1204 1.683 0.0936
Centros 00338 0.1141 -0022) -0.297 0.767)
Muliple R = 0.29421

Resquared = 0,08656

681

Fvale = 362798
Signit.of = 000090




Table 30: Z del and Control | group Control Ii;

gender, summer camp, tilari utilarian
and formal environmental centres.

Gender Nonuti Util__Organization _Centies
Sensitivity 1.000
Category 0079 1.000
Gender 0,054 0.009 1,000
Camping 0,007 0051 0052 1,000

0.100 0203+ 0133 * 0201 ***  1.000

unl 0.092 0279 %  -0302** 0,100 * 0549 *** 1,000
Organization 0018 0073 0049 0370**  0164* 0013 1,000
Centres 0073 -0.035 0,087 0221 *** 0359 *** 0085 0332 *** 1,000
Mean 36.869
Standard Deviation 6.230
Nole: * P<.05, **P<.01, **'P<.001

Regression analysis results for Sensitivity and past experiences

Dependent variable

Indepen. Var. B SEB Bela T Sig.1
Category 04855 07922 00383 0613 056404
Gender 12881 07890 01034 1,632 01037
Camping -02104 08117 00169 0259 0.7957
Nonull 02031 01307 01211 1564 01214
um 0,150 0.1699 0,0549 0719 04727
Organization 01555 01757 00592 0,885 03769
Centres -0.2497 0.1191 0.1428 2095 00370
Multiple R = 0.19291

R-squared = 003721

Fvalue = 161298 8

Signit. of F = 0.16270




BBEEP group posttest and Control Il

utilarian

and

and formal environmental cenires.

gender, summer camp, non-utilarian

Table 31: Zero-order

Nonutih

ooooo

cccccc

37.657
6.204

Deviation

Nole: * P<.05, **P<.01, *P<00T

analysis resutts for Sensiivity

-

ooooooo

_______

ooooooo

=883

191




Table 32: Zero-order and school based group pretest and BBEEP
Pretest; gender, summer camp, non-utilarian utilarian

and formal environmental centres.
Sensitivity 1.000
Category 0009 1.000
Gender 0089 -0.007 1.000
Camping 0020 0059 0,027 1,000
Nonutit 0.165 ** 0075 0.226 *** 0,152 ** 1.000
un 0162 ** -0.085 <0435 *** 0021 0615 *** 1,000
‘Organization 0170 ** 0,147 ** 0054 0434 *** 0209 *** 0029 1,000
Centres 0.136 ** 0019 0.057 0419 *** 0326 0,167 *** 0482 *** _ 1.000
Mean 37.732
Standard Deviation 5.838
Note: * P<.05, **P<.01, ***P<.001
Regression analysis results for Sensitivity and past experiences
Dependent variable
Indepen. Var. B SEB Beta T Sig. T
Category 0.1453 06789 00123 0214 0.8307
Gender 21040 0.7394 0.1804 2845 0.0048
Camping 09516 0.7654 -0,0808 -1.243 0.2148
Nonutit 00787 0.1151 00515 0.684 0.4945
usi 0.3482 0.1350 02016 2579 00104
0.4279 0.1815 0.1620 2358 00191
Centres 0.0432 00998 00302 0434 0.6650
Multiple R = 0.29550
R-squared = 0.08732
Fvalue = 392273 8

Signit. of F = 0.00040
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school based group pretest and

utilarian

ige and
and formal environmental centres.

posttest; gender, summer camp, non-utilarian

Table 34: Zero-order

Note: * P<.05, **P<.01, ***P<.001

0.30149
0.090%0
351370
0.00130

lw:

194

Fvalue =

. ofF =
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and formal environmental centres.

ccccccc

8538225
956600
e3I255382
35588883
ooooooo

]
E 238248
§225288

0.23537
0.06540
196210

0.06250

Table 36: Zero-order
Control II; gender, summer camp,

Deviation A
Note: * P<.05, **P<.01, ***P<.001.

Resquared =
Fvalue =

if. of F =




Table 37: Zero-order ige and BBEEP group pretest and Control I;

gender, summer camp, tilarie utilarlan
and formal environmental centres.
Ki Gender Nonulil 1] Centres
Knowledge 1.000
Category 0.358 *** 1.000
Gender 0104 * 0,036 1.000
Camping 0068 0,005 0042 1.000
Nonutl 0185 0232** 0159 0.206 *** 000
utl 0034 0214°* 0349 *** 0,056 0617 ** 1,000
Organization 0199 *** 0,028 -0.006 0430 *** 0217 0069 1,000
Centres 0242 *** 0167 0082 0314 0342 0135° 0,460 ***
Mean 7.887
Standard Deviation 3.094
Note: * P<.05, ~*P<.01, *'P<.001
analysis past
—__Dependenivarable
Indepen. Var. [] SEB Befa T Sig. T
Category 0,6436 00789 03518 6,862 0,0000
Gender -1.0940 03275 01770 -3.340 00009
Camping -0.2485 03416 -0.0400 -0.727 0.4676
Nonul onzy 0,0548 0,1424 2135 0,0335
um -02115 00652 -0.2148 -3.241 00013
Organization 0,169 00774 0.1281 2,184 00297
Ceontres 0.1089 0.0482 0.1323 2258 0,0246
MulfipleR = 046702
R-squared = 0.21811
Fvalue = 1307083 2

Signit. o F = 000000
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Table 40: Zero-order and BBEEP group posttest and Control |
gender, summer camp, tilari utilarian
and formal environmental centres.

Knowledge 1,000

Category 0.269 *** 1.000

Gender 0097 * 0028 1.000

Camping 0018 0022 0062 1.000

Nonutil 0072 0054 0,153 ** 0.243 *** 1.000

un -0016 0127 ** 0,345 *** 0ne* 0650 *** 1,000

Organization 0.136 ** 0,007 -0.045 0,408 *** 0271 0124 ** 1,000

Centres 0058 0179 = 0052 0.28] *** 0.383 *** _ 0.208 *** 0477 *** _ 1.000

Mean 9.749

Standard Deviation 3.081

Note: * P05, **P<01, *~P<.001

ancivels d past
Dependent variable

Indepen. Var. L] SEB Beta T Sig. T
Category 07929 01718 -0.2573 4617 0,0000
Gender -0.6470 03618 -0.1081 -1.788 0.0747
Camping 02579 03732 -00417 0691 0.4901
Nonutil 0.0808 0.0649 0.0957 1.245 0.2140
u -0.1061 00787 -0.1019 1,336 0.1824
©Organization 0.1470 00864 01119 1.702 0.0898
Centres 0.0438 00558 00521 0.785 04331
Mulliple R = 0.32061
R-squared = 0.10273
Fvave = 502118

Signit. of F = 000000 8
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