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"The present environment is, and
the future enviromment will be,
largely determined by man. What
man does, in turn, will be largely

a consequence of his education."

M. J. Brennan (1969:5)
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INTRODUCTION

There is a characteristic impulse in American society to turn to
education to solve complex social issues. This attitude was exempli-
fied by the flood of attempts at curriculum reform in science and
math that followed the Soviet launching of Sputnik in 1957 (Ames 1971).
This massive curriculum reform was a direct result of the realization
by the American public that the United States was technologically be-
hind the developments of Russia. The immediate realization of this
deficiency was made possible by the rapid dissemination of news through
various forms of mass communication, namely radio, television and the
newspapers.

Since 1957, this pattern of public concern following public
awareness, produced by the media, has been repeated many times. For
example, when the media reported the plight of mentally and physically
handicapped children, numerous programs in special education evolved.
Today, as a result of public awareness and concern for the environment,
a similar effort in curriculum reform is evident in the field of
environmental education.

Environmental education guidebooks, lesson plans, films, film-
strips, experiment kits, workbooks, and textbooks are now being devel-
oped by a great number of corporations and companies, as well as state
and federal agencies. The quality, validity and suitability of many
of these programs are unproven. Many have been developed hastily to

take advantage of the ecological fervor sweeping the nation.



Therefore, one of the most important challenges of education
today is to develop effective methods of incorporating environmental
education into elementary and secondary school systems (Stapp 1970).
The educational community can, and must, provide action-oriented
programs of environmental education for young people. The students
of today must become cognizant of the consequences they will
face tomorrow if the environment is allowed to deteriorate further
(Hill and White 1969). The National Conservation Fducation Associa-
tion placed its confidence in environmental education for the future
when it made the statement; "We believe that a major goal of education
is the recognition by man of his interdependence with his environment
and with life everywhere, and the development of a culture which
maintains that relationship through policies and practices necessary
to secure the future of an environment fit for life and fit for living
(Williams 1968:287)."

Environmental education as a subject is not new; the concepts,
ideologies, and philosophies had their roots in other similar programs
known as conservation education, resource-use education, outdoor
education, or nature study. Though similar in subject matter,
environmental education is broader in scope and interdisciplinary in
nature, combining many of the fundamentals and strong points of these
previous programs (see Fig. 1).

Because it is interdisciplinary in nature, environmental educa-
tion stresses those aspects of each so-called discipline that contri-

butes to basic perception of, understanding of, and concern for the



Conservation
Education

Outdoor
Education

Resource-Use
Education

ENVIRONMENTAL EDUCATION

Fig. 1. Conceptual model of the relationships between the various
disciplines that comprise the field of environmental
education.



fundamental interactions of man and his total environment - both

natural and man-made (Roth no date). Schoenfeld (Brezian 1970) contended
that environmental education differs greatly from other programs of
study in three specific ways. First of all, environmental education
makes a greater emphasis on awareness of the breadth and complexity

of problems than any of the previous programs. Secondly, a shift

from rural to urban orientation has expanded the definition of the
environment to include metropolitan areas. Thirdly, environmental
education is more man centered and less resource centered than any

of its predecessors.

The objectives of environmental education have been elucidated
by many previously cited authors (Stapp 1969, Shoman 1964, USDA 1968,
Association of Classroom Teachers 1970). Their concept of scope and
thoroughness varies greatly. The following is a list of goals and
objectives most pertinent to modern environmental education.

1. To help individuals acquire a clear understanding, that man
is an inseparable part of a system, consisting of man, culture and
the biophysical environment, and that man has the ability to alter
the interrelationships of this system.

2. To help individuals acquire a broad understanding of the
biophysical environment, both natural and man-made, and its role in
contemporary society.

3. To help individuals acquire a fundamental understanding of
the biophysical environmental problems confronting man, and how these

problems can be solved. ’



4. To liberate curiosity about and stimulate interest in and
awareness of natural resources.

5. To equip students with proper attitudes of concern and a
background of knowledge which would make them capable of under-
standing and motivating themselves and others to participate in
environmental issues when the circumstances arise.

Considering the objectives of environmental education many
educators feel the learning experiences that provide the most
insight into these concepts and fundamentals might best be pro-
vided out~of~doors where first-hand experience with natural resources
is possible. The development of an outdoor school laboratory where
students study and investigate the environment offers a practical
way to meet these needs (Finlay 1968). Unless schools make some
provision for developing such field programs, many children will
never have the opportunity of personally experiencing the natural
environment first hand.

Brainerd (1965:468) delivered an empassioned plea for outdoor
study areas when he said, "If our communities continue to fail to
recognize the need for relatively mnatural areas for outdoor education
and if we fail to preserve such areas for instruction, the greatness
which our siciety already has will surely dwindle. It is not just
the pioneer spirit and hardwork of people coming from many lands which

has made our country great; it is largely our natural resources.



Failing to appreciate them we destroy them. Destroying them we

destroy ourselves."

This statement, though somewhat overstated,
sheds some light on'how emphatic many educators are about the
value of environmental study areas.

Many different programs in environmental education are available
which utilize a field laboratory as part of their methodology in
teaching. One program which incorporates these ideas has been devel-
oped with a great deal of care by the National Education Association
and the National Park Service. Known as the "'Strands Approach to
Environmental Education" (NEA 1970), this program utilizes a field
laboratory as well as the indoor classroom and is an expression of
the basic philosophy that environmental education is not a separate
course to be taught alone; rather environmental education is to be
incorporated in all subject areas of the curriculum. All school
subjects are included in the program, for environmental education is
not one more isolated subject. It is, rather, a synthesis of all
disciplines, understandings, and skills in the current curriculum.
The teacher adapts and uses the traditional school subjects to help
teach about the environment, for the environment provides examples
of the relationships of subjects to the real world. The teacher uses
the subjects to help illustrate environmental concepts since each sub-
ject offers a different viewpoint of environmental relationships
(NEA 1970).

Teaching is done by using five environmental strands which are

basic to all life and the functioning environment. Several years of



research and a considerable amount of cooperative effort have gone
into the development of this program.

The Strands Approach to Environmental Education was selected
for use in this study. The decision to use this method was made
subjectively by the investigator and his advisors. Reasons for
making this choice included perceived superiority of the approach
ease with which the program could be implemented, minimal costs and
the availability of material and information on the program.

| Ideally, the program is designed to be conducted near a National
Park or Recreational Area that has an Environmental Study Area (ESA)
already developed. Such programs are in operation in the Shenandoah
National Park in Northern Virginia and at the Peaks of Otter along
the Blue Ridge Parkway near Roanoke, Virginia.

The current study, however, was conducted with the public schools
in Craig County, Virginia, far removed from an easily accessible ESA.
As a result, an enviromnmental study area had to be developed before
the program could be instituted in the county's public school system.
A suitable area was designed and installed by the investigator on
a 10 acre tract of land donated by a county resident for use by the
school board and all public school classes.

Money for development of the area and support for the investigator
was made available through a Title III ESEA (Elementary and Secondary
Education Act) grant to the Craig County Public School System. Through
Title III ESEA grants, Congress provides money to local school systems

to bring imagination and creativity to the solution of educationdl



problems. Studies such as this and many others involving new
teaching methods have been funded under these federal grants.

This study was part of a 3 year program funded by Title III and
designated '"CARE" (Conservation and Recreation Exploration). The
program was designed to aid the county's educational system in three
areas: (1) vocational, (2) recreational and (3) environmmental. A
swimming pool, bath house, gymnasium, and cabins, were built on the
sight by work-study students in vocational classes. Upon completion
of these facilities they were incorporated into the school and
county recreational programs. This study concerned itself with the
conservation aspect of the program.

The purpose of this study was to determine if a rural school
system can, in one school year, easily and successfully incorporate
the "Strands Approach to Environmental Education'" into their curriculum
from grades one through twelve. The primary area of curriculum
development and the major emphasis of the program centered on science
field trips to the ESA. Additional emphasis was placed on utiliza-
tion of the ESA in other curriculum areas. Secondly, it attempted
to evaluate the effectiveness of this approach in increasing know-
ledge and producing sound attitudes about the environment. Teacher
and pupil responses to the program as well as problems associated
with its implementation were evaluated.

In the past, the major emphasis of environmental education has
been on the development of curriculum materials, while little work

has been done on evaluating the effectiveness of these materials ,in



achieving their goal. For this reason, a study which evaluates the
effectiveness of a program would provide a vital input into the
system of environmental education. The worthiness and relative merit
of the environmental education program should be of primary interest
to educators planning a similar program in their school system. The
investigator was concerned with the students' success of increasing
their knowledge about the environment, as well as adopting new and
reinforcing positive attitudes toward the environment and natural
resource conservation. As a result of this study, major problems

of implementation can be defined more clearly and the overall

effectiveness of the program may be evaluated.



LITERATURE REVIEW

In the past decade, more has been written about the environment
and environmental education than in any previous similar span of time.
Scientific, political and educational leaders have become concerned
enough about the human population and its impact on natural resources
to begin working out ways of solving the many complex problems
involved. 1In a world full of pollution, overpopulation, and
resource abuse, there is a desperate need for some form of education
to aquaint the public with environmental problems and provide them

with adequate information and processes to solve these problems.

The Need for Environmental Education

Modern educators have become very emphatic about the need for
environmental education. The United States Department of the Interior
(1972) has called environmental education not education for science,
or philosophy, or for vocations, or for art, or for crisis, rather
environmental education is education for living. Roth (no date:4)
was equally emphatic when he said, "Environmental education can in
many ways be considered as survival education - survival of the human
species."

Society has, and always will be dependent upon the nation's
natural resources for its existence. Modern American socilety is
uniquely dependent upon individuals to allocate the remaining limited
natural resources to meet unlimited demands. Therefore, it is in

man's best interest to have an educational system that trains peéple

10
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to make these decisions wisely (Fersch 1960). Williams (1968) felt
that this personal commitment for intelligent use and management of
natural resources depends on an appreciation of man's interdependence
with his environment and understanding of realistic principles of
natural resource use. Such appreciation and understanding can best
be developed in children and youth. The Association of Classroom
Teachers (1970:8) summarized the need for environmental education

by stating its ultimate goal, that is, for each student to be able
"...to develop an awareness of his environment that will lead to a
personal sense of involvement and to the shaping of an environmental

ethic to guide his behavior."

Brief History of Environmental Education

An excellent review of the history of conservation and environ-
mental education was made by Cornwell (1960). Though duplication
of this work will not be atﬁempted, some mention of modern develop-
ments may aid the reader in understanding the discussion and data
to follow.

Until the first decade of the twentieth century, conservation
was the idea of a few individuals. About the time of Theodore
Roosevelt's White House conference on conservation in 1908, the sub-
ject became popular and has since been recognized as an essentialvfor
personal, community, and environmental well-being and perpetuation
(Giles 1958).

The conservation effort became stronger and more unified in

14

these early years under the leadership of such men as Muir, Fernow
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and Hough. Gifford Pinchot soon entered the picture and, teamed
with Theodore Roosevelt, provided the vigor needed to achieve the
greatest spurt of growth in the history of conservation. The first
wildlife refuge was established in 1903 and the present Forest Service
came into being in 1905.

"The idea that conservation was a part of public education
began to spread during the twenties and early thirties (Giles 1958:
12)." During these early years conservation education was largely
the responsibility of individual teachers and school systems. A
great -emphasis was placed on nature study as a means of instilling
awareness and appreciation in students. Early organizations that were
leaders in the field included the Soil Conservation Service, the
Forest Service, the Audubon Society, the Izaak Walton League and the
Boy Scouts of America. Numerous local field guides and "lists'" of
conservation activities were made available at this time. Perhaps
the most widely used book in these early‘days was the Handbook of

Nature Study by Anna Botsford Comstock originally published in 1911.

This pioneer work in the field of "environmental education" served
as the groundwork for many programs in natural appreciation. Today,
in its twenty-fourth printing, it is still valuable as a reference
and resource guide.

The majority of studies done in the field of environmental
education between 1939 and 1960 fell into three areas. The first
area dealt with studies to determine the knowledge or attitude of a

group of students. The original of this type was done by Capps (1939)
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on the conservation information possessed by pupils in Missouri

high schools. Since that time, other studies by Curtis (1942),
Wievel (1947) and Giles (1958) have attempted to assess the knowledge
of a specific group. In all these studies, the method employed to
assess knowledge or attitude was a multiple choice examination.

The second major area of study was that devoted to describing
the presence and abundance of conservation materials in a specific
situation. The leader in this area has been Cornell University
where in 1949 they generated seven doctoral dissertations each
dealing with some aspect of conservation education on a nation-wide
scale. These investigations included a study of conservation know-
ledge in the elementary schools (Ross), the secondary schools (Will),
and the Junior Colleges (Nelson). Similar studies not done at
Cornell included "The History of Conservation Education in the
United States" (Funderburk, 1948), "Conservation Education in Cali-
fornia High Schools" (Selim 1951), and "A Survey of Conservation
Education in Utah" (Cornwell 1960).

The third area of major research was devoted to assessing the
role or effect of a particular experience, technique or situation
used to teach conservation education. These studies included "The
Role of Radio in Conservation" (James 1949), "Conservation and
Science Education in Teacher Training Institutions' (Werner 1949),
and "A Study of the Use that is Being Made of the Out-of-Doors in
Teaching in the Public Schools, and in the Teacher Training Schools"

L4

(Shelar, 1949).
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The Handbook for Teaching of Conservation and Resource-Use was

published during 1955. This book represents the work of many, done
under the leadership of Dr. Richard L. Weaver and sponsored by the
National Conservation Committee of the National Association of Biology
Teachers. The work was monumental in that it provided the first
effective compilation of teaching aids for resource education
(Cornwell 1960). Though limited somewhat in coverage, the book
remains a great help to the classroom teacher ignorant of how to
go about teaching conservation.

The role of conservation education in American Colleges was
the subject of a book by Lively and Preiss (1957). The authors
surveyed over 1,000 colleges in an effort to determine how many were
teaching conservation, what types of conservation were being taught,
and the emphasis being placed on it. The investigators (Lively and
Preiss 1957:233) reported that, "The data suggest that a few schools
now regard conservation és an essential subject for all college
students" and '"Conservation as a part of general education at the
college level has developed slowly. Although many institutions
have offered courses in general conservation for years, relatively few
college students have ever been exposed to such teaching. Even in
the schools where such courses are offered, apparently no very signi-
ficant percentage of the student body is ever enrolled in these
courses, except in teacher's colleges (Lively and Preiss 1957:229)."

In 1957 Tilden published his now famous book on natural inter-

’

pretation. It was the first study designed to give ideas and
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éxplain methods of interpreting historical and natural history to
the lay public. Today it is used extensively by the National Park
Service and many other organizations involved in presenting material
to the general public. As a guide to natural interpretation it is
excellent.

By 1957, 12 states had passed laws making conservation education
compulsory in the public schools. They were; Arkansas, Florida,
Georgia, Kentucky, Mississippi, Montana, Nevada, North Dakota, Okla-
homa, Tennessee, Wisconsin and Ohio (Giles 1958). Florida has since
dropped its law for lack of funds and teacher training.

The following year, Giles (1958) developed a conservation know-
ledge test to determine the knowledge possessed by Virginia school
Pupils. Using a 100 question multiple choice examination, the work
remains today as the best test for assessing conservation knowledge
in public school students from grades six through twelve.

Teaching Science Through Conservation by Munzer and Bradwein

was published in 1960. The second major resource book in conserva-
tion education, it was developed by the Conservation Foundation for
use in public schools. Similar in scope to Weaver's 1955 publication,
this book updated many new developments and introduced the idea of
themes or central concepts common throughout the study of conservation,
regardless of the resource being investigated. In the opening

chapter of their book, the authors expressed the great importance that
had begun to be placed on this type of education when they said

’

(Munzer and Brandwein 1960:4), "Conservation and resource use is
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apparently so significant an area in American life, the solution of
the problems with which it deals is so overriding an importance, that
it has found an enduring place in all areas of science."

In the early sixties a National awakening of environmental
concern occurred and a flood of environmental literature was spured

by Rachael Carson's publication of Silent Spring in 1962. In

1962, 1963 and 1965 the National Audubon Society published three
separate guidebooks for public use in establishing nature centers
and developing trails for environmental education. These books
have been distributed widely and have been received extremely well
by the educational community. They have been written by experts in
the field and present clear, easy to follow instructions on procedures
and the methodology to be used in establishing an outdoor study area.
Stapp (1965) was the first investigator to develop and elucidate
a complete methodology for integrating environmmental education in the
entire curriculum (K-12). His work was done with the Public Schools
of Ann Arbor, Michigan, where he developed themes and understandings
for each grade level as well as an outdoor study area. His work
represented the first attempt to develop a complete system of envi-
ronmental education for public school use. Unfortunately, he made
no attempt to evaluate the effectiveness of the program other than
subjective comments from teachers within the school system.
A study to determine the role of nature trails in conservation
education was conducted by Pigman in 1965 at a State Park in New York.

The primary purpose of this research was to investigate why people
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came to a nature trail and what they expected to learn as a result
of their exposure to such an experience. Pigman investigated only
individuals 18 years of age and older and concluded that most were
interested in learning more about the natural environment but felt
they did not know enough to make responsible decisions concerning
environmental issues.

In 1966, the Izaak Walton League presented their Guideline to

Conservation Education Action, a book dealing in generalities and

omitting many small but vitally important areas of the subject field.
The same year, George (1966) completed his study of attitude assess-
ment in Michigan. He compared the conservation attitudes of groups

in which conservation education was a part of the education experience.
To accomplish his study, the author developed a Likert scale attitude
test and administered it to three separate groups; high school students,
college students and adults before and after their conservation
experience. The special experiences were (1) conservation camp for
the high school students, (2) a conservation education course for

the college students and (3) a conservation workshop for the adults.
For all three experiences George found a statistically significant
increase in attitude of the post-scores over the pre-scores.

By 1967, the conservation "fever" had begun to affect many other
facets of society and education as well. Physical training educators,
who for years had used the out-of-doors in their every day teaching
suddenly put new emphasis on the outdoor experience and books of

methods and lesson suggestions began to appear regularly. Outdoor
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Education by Mand (1967) was one of the first to appear. Shortly
thereafter, school camping became popularized as a direct consequence
of outdoor physical education and the need for environmental aware-
ness. Many of these programs were designed by educators for the simple
reason that they felt the outdoor experience was ''good" for the
students. 1In short, Americans were becoming physical derelicts and
environmental idiots; school camping seemed an ideal way to build
muscles and teach environmental awareness at the same time.

In 1968, Hammerman and Hammerman published their book of
readings on outdoor education. Consisting of several hundred arti-
cles, it covered a great number of the important concerns of schools
considering camping programs. Unfortunately,it stressed the physical
education aspect of the experience and gave inadequate coverage of
the environmental topics. Schramm (1969) published a single work on

the Classroom Out-of-Doors; Education through School Camping. His

book dealt with many of the topics that Hammerman and Hammerman
covered and emphasized the potential the camping experience has in
teaching democracy and developing the individual to be a responsible
citizen. - Conservation and environmental aspects were covered in
greater detail than Hammerman and Hammerman or Mand, but it was still
too little and too shallow to make a lasting impact.

By 1969 literature on environmental education was being produced
at such a rapid rate and in such a vast diversity of places, that
concerned educators were often at a lost as to where to find pertinent

material. It was at this time that the first issue of The Journdl of
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Environmental Education came off the press. Published quarterly
with Dr. Clay Schoenfeld as editor, the Journal began with just 32
pages in each issue - within 2 years the journal had become so well
received that it's size jumped to 48 pages and then to 64 pages

per issue. As a source of philosophy, methodology and present pro-
grams in environmental education, this journal is the best reference
available. The journal covers all aspects of the educational process
from pre-school programs to the post-graduate level. In its fourth
year of publication it now has a circulation of well over 2,000
copies per issue.

By 1970 the environmental education movement had become so
popular and so well publicized that the federal government felt it
necessary to step in and enact some legislation on the issue. There-
fore on October 30, 1970 Public Law 91-516, the Environmental Educa-
tion Act, was passed. Defining environmental educatioﬁ as (United
States Statutes at Large 1971:1312) "the educational process dealing
with man's relationship with his natural and man-made surroundings,
and includes the relation of population, pollution, resource allocation
and depletion, conservation, transportation, technology and urban
and rural planning to the total human environment' the act authorized
the United States Commissioner of Education to establish an office of
environmental education. The stated purpose of the act was (United
States Statutes at Large 1970:1312) "...to encourage and support the
development of new and improved curricula to encourage understanding

of policies, and support of activities designed to enhance envirén-
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mental quality and maintain ecological balance; to demonstrate the
use of such curricula in model educational programs and to evaluate
the effectiveness thereof; to provide support for the initiation and
maintenance of programs in environmental education at the elementary
and secondary levels; to disseminate curricular materials and other
information for use in educational programs throughout the Nation;
to provide training programs for teachers, other edqcational personnel,
public service personnel, and community, labor, and industrial and
business leaders and employees, and government employees at State,
Federal, and local levels; to provide for the planning of ecological
study centers; to provide for community education programs on pre-
serving and enhancing environmental quality and maintaining ecological
balance; and to provide for the preparation and distribution of
materials by mass media in dealing with the environment . and ecology."

The Act established an Advisory Council on Environmental
Education consisting of 21 members appointed by the Secretary of
Education, of which not less than three were to be ecologists and
three were to be students. A total of 45 million dollars was appro-
priated over a three year span ending with fiscal year 1973. With
the passage of this act, environmental education had truly become a
national issue.

The Izaak Walton League of America followed up their 1966 book

with a new publication, EP - the New Conservation in 1971 (EP standing

for Environmental Practice). The Izaak Walton League, realizing

the growing emphasis of environmental concern, emphasized in their
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new publication man's role in the conservation process and the impact
modern society has had on natural resources. The book is much more
comprehensive than their 1966 effort and should be of considerable
interest to environmental educators.

The National Science Foundation, a prestigious scientific
organization, supported projects amounting to 5.7 million dollars
in areas related to environmental education in fiscal year 1971.
These efforts included student and instructor training and curriculum
development for elementary and secondary schools, as well as colleges
and universities (Council on Environmental Quality 1972).

Academia's response to environmental education was the topic of
Aldrich and Kormondy's investigation in 1972, Sponsored by the
National Science Foundation and the American Institute of Biological
Sciences, the report investigated new directions in undergraduate
education pertaining to environmental issues being conducted at
various colleges and universities throughout the United States.
Though strictly a synopsis of some major programs, it marked the first
attempt to review or analyze the approaches the American colleges
and universities were using in environmental education since Lively
and Preiss's work in 1957.

Environmental education in the elementary school was the subject
of a book by Sale and Lee (1972). Intended to help teachers plan and
implement environmenfal education experiences for the elementary
school teacher its prime emphasis was given to major ecological concepts

and processes and a variety of instructional approaches to student
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investigations. The book was designed (Sale and Lee 1972:ix), to
"...help teachers, either in service or in training, to analyze
environmental problems and issues, to recognize basic concepts of
ecology, to formulate curricula, and to devise appropriate instruc-
tional strategies."

Troost and Altman (1972) published one of the most comprehensive
resource books in environmental education in the past decade. The
authors centered the book arocund two major questions (Troost and Altman
1972:vi) (1) "What is the nature of the environmental crises?" and
(2) "What learning experiences should be provided by this country's
schools to meet this crisis?" Containing a vast number of lesson
plans and a complete set of appendices, the book should receive wide

acceptance.

Previous Programs in Environmental Education

In 1970, The National Education Association designed a nation-
wide survey of programs in environmental, outdoor, and conservation
education operating in public schools in 1969-70. The survey
covered all public school systems in the United States enrolling 1,000
or more pupils, and was limited to school systems which had the
equivalent of at least one half-time staff person assigned to a pro-
gram in the area of environmental education. Of 7,143 school systems
initially questioned, 781 met the criteria for inclusion in the
study, and 702 returned completed questionnaires.

Responses were analyzed on (1) the basis of school system size,

(2) the grade level at which systems provided environmental education,
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and (3) the geographic region in which the systems were situated.
Table 1 summarizes these findings.

Possibly the single most important general conclusion to be
derived from the study is that there is no general type of environ-
mental education program. On the contrary, the data repeatedly
point to the existence of a wide variety of different types of programs.
"Consequently, a summary of the principal fiﬁdings from the survey
as a whole should be understood not as an over-all picture of environ-
mental programs, applicable to most of them in most respects, but
as the somewhat artificial amalgam of several quite distinct types
of programs (NEA 1970a:9)."

With this qualification, the major findings of the study may
be noted (NEA 1970a:9-11).

(1). "A majority of environmmental education programs are
entitled "Outdoor Education" and are intended to give pupils a
general acquaintance either with the outdoors or with the over-all
subject of human ecology." [See Tables 2 and 3].

(2). "Programs are aimed chiefly at pupils in the upper
elementary grades." [See Table 4 and Fig. 2].

(3). '"The great majority of programs combine classroom study
with some type of on—-site experience and provide both prior pre-
paration to on-site experience and follow-up activities afterwards."
[See Table 5].

(4). "The curriculum of programs most often focuses on the

sciences and applied sciences. The areas of study included in the
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Table 1. Distribution of responses to NEA conservation education
questionnaire by size of school system, grade level at
which the program was taught and geographic location of
participating programs. (NEA 1970a)

Number Percent
Size of school system
Large.. (25,000 or more pupils).eceeeeeces ceene 65 9.3
Medium.. (3,000 to 24,999 pupils).cceescccacass 379 54.0
Small.. (1,000 to 2,999 PupilS)eeeveecsscnssnns 258 36.8
Totaleeevesnsrereentanssesonnssnsanasansnsenns 702 100.1
Grade level at which the program was taught
Elementaryieeesesseassessesacssasssasanssoasnss 259 37.6
Junior-Senior High..seeeseeaeanse cesessesesaas 110 16.0
Combined..eveeeeeseess O 320 46.0
TOtAlseeseeeeesosonneseeosscasosssnonannnnnnns 689 100.0
Geographic location of participating program
Northeast..ceeeeeeesasnas Ceseesteeresassacanes 201 28.6
Southeast (including Virginia)....eoeeececcces 50 7.1
Middlessesseoocococoancns D 244 34.8
WEStaaoeososoasesacseasasesaasassasasacssssssas 207 29.5

Total ' 702 100.0
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Table 2. The title's used by programs participating in the NEA survey

of environmental

education programs in 1969-70. (NEA 1970a:

13)
Grade level restriction
Title Total Elementary Junior-  Combined
Senior
High
Qutdoor Education 55.1% 77.2% 19.1% 49.1%
Environmental education 18.8 8.9 28.2 24.1
Conservation education 13.7 7.3 35.5 11.6
Combination of two or more
of the above 8.9 6.3 5.4 11.9
Other 3.6 0.4 11.8 3.4

Number responding

100.17% 100.1% 100.0% 100.17%

702 259 110 320
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Table 3. The expressed intent of environmental education programs
as stated by the directors of each program and reported
in the NEA survey of 1970. (NEA 1970a:14).

Grade level restriction

Intent of program Total Elementary Junior- Combined
Senior

High

Education for and in the
outdoors 31.3% 37.7% 18.7% 30.5%

Man and his relatiomship to his
cultural, natural, and physical

environment 27.9 23.7 20.6 33.3
Development of environmental

awareness and ethics 14.4 12.5 17.8 14.9
Rational utilization of our

environment 4.8 2.7 11.2 4.4
Conservation of our natural

resources 11.0 9.3 17.8 9.8
Pollution control education 2.3 0.8 7.5 1.9
Nature study and interpretation 8.3 13.2 6.5 5.1

100.0% 99.97 100.1% 99.97%

Number responding 689 257 107 315
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Table 4. The grades in which environmental education programs are
given according to the NEA survey of 1970. (NEA 1970a:16)

System size

Grade Total Large Medium Small
Prekindergarten 4.4% 10.87% 4.37 2.7%
Kindergarten 24.4 29.2 26.0 20.8
Grade 1 32.4 38.5 34.7 27.5
Grade 2 32.8 41.5 35.0 27.5
Grade 3 35.8 43.1 38.2 30.6
Grade & 43.0 52.3 43.9 39.2
Grade 5 56.3 67.7 58.8 49.8
Grade 6 75.9 81.5 78.9 70.2
Grade 7 40.9 47.7 40.0 40.0
Grade 8 39.0 49.2 38.2 37.6
Grade 9 32.9 46.2 28.7 35.7
Grade 10 36.3 52.3 32.5 37.6
Grade 11 36.1 49.2 32.5 38.0
Grade 12 35.6 53.8 32.0 36.1
Adult education 6.1 16.9 6.0 3.5

Number responding 689 65 369 255
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0 5? 100
GRADE 1 32.4
GRADE 2 32.8
GRADE 3 35.8
GRADE 4 43.0
GRADE 5 56.3
GRADE 6 75.9
GRADE 7 40.9
GRADE 8 39.0
GRADE 9 32.9
GRADE 10 36.3
GRADE 11 36.1
GRADE 12 35.6
T

Fig. 2. Grades in which environmental education programs are offered,
by percent of all programs responding to NEA survey of 1970.
(From NEA 1970a:20).
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Table 5. Types of pupil experiences utilized in environmental education

(NEA 1970a:28).

Grade level restriction

Experience Total Elementary Junior- Combined
Senior
High

Classroom experience only 2.5% 2.0% 5.5% 1.9%
On-site resident experience

only 15.2 31.0 3.7 6.0
Resident experience, sequential

day visits and/or selected

field trips 5.4 7.1 1.8 4.7
Sequential vists and/or field

trips 6.1 6.3 7.3 5.0
Classroom and field trips 16.5 6.7 40.4 16.1
Classroom, field trips, and

sequential visits 12.1 5.9 19.3 14.6
Classroom, field trips, and

resident experience 19.5 20.0 10.1 22.8
Classroom, sequential visits and/

or resident experience 8.5 13.8 1.8 6.9
All types of experience 14.4 7.5 10.1 21.8

100.27% 100.3% 100.0% 99.87%

Number responding 693 255 109 316
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greatest number of programs are conservation, ecology, biology,
insect study, geology, botany, general science, and weather study."
[See Table 6].

(5). '"In most programs, an attempt has been made to determine
attitude change on the part of pupils toward their environment.
Although few programs give grades, a larger proportion grant
academic credit for work done in the program." [See Table 7].

(6). ©Nearly 90 percent of the programs made available some type
of opportunity for in-service training of program personnel.

[See Table 8].

Believing that environmental education is an urgent need, the
National Park Service has established three programs as steps toward
fulfilling its responsibility to aid in the promotion of environ-
mental education. The program developed for this study was modeled
after these three National programs. The programs, National Environ-
mental Education Development (NEED), National Environmental Study
Area (NESA) and National Environmental Education Landmark (NEEL)
compliment each other by accenting different phases of environmental
education. All three programs incorporate the '"Strands" method of
teaching.

The NESA program is a cooperative venture of bureaus within
the Department of the Interior, Department of Health Education and
Welfare's Office of Education, the National Education Association,
an& local education communities utilizing lands and materials

developed by the National Park Service while incorporating the
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Table 6. Areas of study and activities included in 699 environmental
education programs surveyed by the NEA in 1970 (NEA 1970a:31)

Area

Percent of
programs

Area Percent of
programs

ENVIRONMENTAL SCIENCE

Ecology
Biology
~Insect study
Geology

Botany

General science
Weather study
Limnology
Zoology
Astronomy
Marine biology
Marine zoology

Oceanography

86.8%
79.1
77.0
76.8
75.5
75.1
70.4
61.8
54.6
47.4
35.3
25.0

15.3

RELATED STUDIES

Geography
Mathematics
Social studies
History
Chemistry

Physics

49,87

47.5

42.8

38.2

22.5

12.4

APPLIED SCIENCE

Conservation 95.6%
Forestry 69.8
Map and compass 65.5
Health 52.1
Agriculture 33.3
Home economics 12.7
SPORTS
Recreation 67.0%
Physical education 47.1
Hunter safety 27.5
Angling and casting 22.5

Canoeing and water safety 20.3

ARTS
Art 58.1%
Creative Writing 54,2
Reading 38.1
Music 35.1
English 32.5
Drama 21.9
Literature 1913
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Table 6. Continued.

Area Percent of Area Percent of
programs programs
Psychology 6.3 Sculpture 9.4

Number responding 699 Number responding 699
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Table 7. Types of evaluation of pupil progress given in 666 environ-
mental education programs surveyed in 1970 (NEA 1970a:37)

Grade level restriction

Method of evaluation Total Elementary Junior-  Combined
Senior
High
Pupils receive a grade 31.2% 11.17% 79.4% 31.3%
in program
Number responding 682 253 107 310
Pupils receive academic
credit for program 49.5% 32.2% 80.6% 52.3%
Number responding 660 242 108 298

Attempt made to determine
pupil attitude change 70.6% 71.8% 63.6% 72.37%

Number responding 666 245 110 300
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Types of inservice training provided to program personnel

of environmental education programs by grade level restric-

tion, 664 programs responding (NEA 1970a:63).

Types of inservice Total Elementary Junior-  Combined
training Senior
High

Workshops, institutes,

conferences 64.37% 63.0% 53.8% 69.87%
Staff meetings 58.6 66.7 31.7 62.0
Inservice training courses 51.4 52.3 26.0 59.7
Field trips 50.5 45.7 38.5 58.7
Reference/library materials 46.8 42.4 42.3 52.1
Staff exchanges 25.5 27.6 9.6 29.5
Research and demonstration

projects 17.3 14.4 11.5 21.6
Time off and reimbursement

for higher education 12.5 7.4 14.4 15.7
Time off for higher educa-

tion, no reimbursement 4.7 3.3 4.8 5.9
Correspondence courses 1.8 3.3 2.9 0.3
Other 3.9 4.1 3.8 3.6
Number responding 664 243 104 305
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existing curricula of participating schools. NESA's provide a
different kind of environmental learning experience that makes imagina-
tive use of both the cultural and natural worlds, as they combine

to make up the study areas. The areas, together with the study guide
materials developed for the area and the regular school curriculum,
help students relate to their world by (NESA: no date:l): (1)
"Introducing them to their total environment - cultural and natural,
past and present." (2) '"Developing in them an understanding of how man
is using his resource." (3) "Equipping them to be responsible and
active members of the world they are shaping and being shaped by

(NESA 1970:1)."

National Environmental Education Development (NEED) is a process
for developing environmental awareness, understanding, and values
through use of existing curricula of participating schools. Designed
as a kindergarten through twelfth grade program, it emphasizes aware-
ness through inquiry, wise management of resources, and development
of a personal environmental ethic. The processes that form the back-
bone of NEED operate everywhere throughout the environment, in nature,
and in what man has made of nature - his civilization, his culture,
his history and his society. Thus, NEED can be used to make environ-
mental concepts relevant to any lesson in any curriculum for any
child, regardless of individual background or environment.

The National Environmental Education Landmark program (NEEL),
recognizes and preserves nationally significant environmental study
areas where students and other interested persons can participate

in quality environmental education programs. The area involved in
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the NEEL program may be publicly or privately owned. They must
possess natural or cultural resources of outstanding significance
in illustrating the American environment as it is affected by and as

it affects modern man.

The "Strands' Methodology

Man and His Environment; An Introduction to Using

Environmental Study Areas (Association of Classroom Teachers 1970),

gives a complete description of the strands method of teaching.
What follows is a synopsis of that report.

There are many productive ways to make use of the environment
as an educational vehicle. One approach is strictly taxonomical;
everything has a name and a specific way of interacting with the
universe. This method, however, has a drawback for the teacher with
a limited scientific background, who may not know the multitude of
specific names and conditions with which to describe the environment
scientifically.

Another way of approaching environmental study is through an
investigative, open~ended method. The teacher guides the student
in his attempts to discover what is present in his surroundings and
helps place his discoveries into some kind of perspective. The
advantage of this method is that it provides the kind of study that
encourages sensory awareness and enables the student to develop
creative problem—~solving techniques. The difficulty rests with the

development of research skills. Research skills are another tool
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of the scientific investigator, and although they would provide a
good background in problem solving for the student, it takes time
to develop them.

The strand approach incorporates the advantages of both of
these methods while eliminating the disadvantages. It combines
both the specific and the investigative approaches into a third
approach with which both student and teacher can feel more comfor-
table. It requires identification and classification, but on a
modified basis. It also requires open-ended investigation leading
to problem solving. Yet all of its requirements can be taught by
a teacher and fulfilled by a student who has little of the rigorous
scientific training demanded by the other approaches.

The strand approach uses five broad, universal concepts as
a way of drawing the environment together. These strands or concepts
are (NEA 1970:23-24).

(1) 'Variety and Similarities. Many likenesses and differences
occur among living and nonliving things. A variety of functions,
sizes, and structures exist in plants and stars, rocks and animals,
processes and people. Yet there are sufficient similarities to
permit their classification into orderly patterns. These classifica-
tions increase one's understanding of his world."

(2) "Patterns. Organizational patterns are kinds of structures
that may be found in rock formations as well as in social groups of

people and animals. Functional patterns include traffic movements and

14
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classroom schedules. Spatial arrangement are patterns that often
please us. Such patterns occur both in nature and in artistic design."

(3) "Interaction and Interdependence. Nothing exists in
isolation. Each individual is constantly interacting with living
and nonliving things: his family, his belongings, his friends, his
world. These people and things also depend on the individual in order
to function properly. The process is continuous (as part of the life
cycle) even after death, for dead life forms nourish the living."

(4) "Continuity and Change. Both living and nonliving things
are constantly changing - whether among galaxies and planets or

|
within body cells and body systems. Some things remain the same in
spite of change. Matter and energy may change in form, but they can
never by created or destroyed.

(5) "Evolution and Adaptation. Over centuries and centuries of
time, living and nonliving things alter and develop in the process
called evolution. Probably the greatest number of changes over the
longest periods of time come about in order to enable an organism
to adapt to the environment. Hereditary factors then preserve
the continuing elements. The characteristics that enable the organism
to adapt best (for example, the best food finder) are apt to be the
traits passed on from generation to generation, thus ensuring survival
of the species."

Using these large concepts, or strands, teachers who have had
no particular scientific or ecological training can guide students

toward open-ended, purposeful activities. The scope of the strands
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can be focused on the specific at almost any level of detail or soph-
istication. Within the strands there is a synthesis of environmental
relationships. This synthesis makes the strands applicable to the
wide range of disciplines within the school program, yet the strands
provide a vehicle for study that can be specifically related to the

most widely differing ecological situations.

Literature on Testing Conservation Knowledge

To the investigator's knowledge, there have been eight studies
done to measure the conservation knowledge obtained or possessed by
a groﬁp of individuals. These studies include the work of Capps
(1939), Curits (1942), Weivel (1947), Selim (1952), Donnelly (1957),
Hanselman (1958), Giles (1958) and Cornwell (1960). In all studies,
some form of a multiple-choice format examination was used. The
tests were usually based on a set of priciples and administered to
a select group of students. Devising a test with a vocabulary
comprehensible by a large number of grades presented one of the major
problems in designing these tests. For most, they were applicable
for only one, two or three grade levels.

George (1966) and Cornwell (1960) gave an adequate review of
these previous programs. Both authors were of the opinion that
Giles' test was superior to any others in the field. In fact,
Cornwell used Giles' test in his work with only very minoxr changes

in text to eliminate a few questions regionalized to the Southeast.
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Formulated and designed around 100 basic conservation principles
(20 general, 20 forest, 20 soil, 20 water and 20 wildlife) the
multiple choice type examination is applicable to students in grades
six through twelve. With a reliability of 92 percent and a readabil-
ity at the eight grade level, the test has been utilized in many states.

With the greatest increase in knowledge coming between grades
seven and nine, Giles concluded that conservation education might
best be taught in the early elementary grades and junior high school.
The mean score for all students taking the test was 54.8. Considering
this score, it was Giles' (1958:127) opinion that "... the conserva-
tion knowledge of Virginia school pupils is inadequte. An adequate
knowledge of conservation is one that equips a person for active,
satisfactor& citizenship. The mean total test scores of pupils indi-
cate that they do not possess knowledge of conservation adequate
for satisfactory citizenship. In view of the increasing use demands
on natural resources, the necessary amount of such conservation
knowledge is becoming greater. These deficiencies appear to result

from an inadequate statewide conservation program.”

Attitude Testing

The study of attitudes is a fairly young subject, but one that
has captured a great deal of interest in the past decade. Defined
simply as a personk viewpoint on a particular subject, Green (1970)
contended that attitudes have four properties: (1) favorableness -
whether a person agrees or disagrees, (2) intensity - thestrengt?

with which the attitude is held, (3) salience - the closeness of an
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attitude to personal experience, and (4) generality - the overall
applicability of the attitude.

All people have opinions and numerous authors (George 1966,
Green 1970, Schiff 1971, Ashbaugh 1970) have shown that these
attitudes are learned and may be changed over time and with various
experiences.

Considerable effort has been spent in determining what types of
experiences influence a persons attitudes on issues of comservation.
The most common method employed, is an attitude scale which tries to
express an individual's attitude with respect to a problem or
issue on a simple dimension of favorableness—~unfavorableness, and
to quantify that attitude in a single score (Thorndike 1955). The
most frequently employed type of attitude scale was the one developed
by Likert in 1932. For this scale a series of statements are con-
structed which the student then reads and is asked to respond in
one of five ways: 1. strongly agree, 2. agree, 3. have no opinion,
4. disagree, or 5. strongly disagree.

In commenting on the method of grading the Likert scale, George
(1966:21-22) stated: '"The method of scoring the Likert scale is based
upon first establishing which of the statements represent favorable
attitudes and which represent unfavorable attitudes. Each statement
is scored on the basis of 4 points for full agreement with a favorable
attitude, 3 points for one step removed from full agreement, 2 points
for two steps removed, and 1 point for three steps removed from full

agreement. For completelack of agreement, or four steps removed,
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the score is 0. The scoring procedure is reversed for statements
expressing unfavorable attitudes. Thus, the attitude score for a
number of states is the sum of the weights of responses.

Whiteman (1965) in his study of comservation attitude changes
in Michigan College biology classes used a Likert-type test. He
found that by giving a college biology class a 5-week conservation
and ecologically-oriented course he could significantly improve their
attitudes.

George (1966) developed a Likert-scale attitude test to
compare conservation attitudes in situations where conservation
education was a part of the educational experience. George tested
the attitudes of three groups and found that all exhibited more positive
attitudes toward conservation after some exposure to the concepts upon
which it is based. He studied personal characteristics as they
related to score and found that age and education were associated
with the most significant differences in attitudes of the high school
students. Age and sex were the most significant characteristics in
the college groups while sex and place of residence were most important
for the adult group. From his study George concluded that attitudes
toward conservation do change and this change is associated with
interest, motivation, and exposure to conservation knowledge.

Schiff (1971) suggested seven possible ways of assessing attitudes.
However, he recommended the use of a Likert-type scale as the best
means of getting a good indication of environmental attitude,

because it employs many questions each with a choice of responses'
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available to the testee. Schiff then explained the disadvantages

of the single item tests and the Likert-scale advantage over it.

"The desirability of this type of scale (the Likert-scale) lies in
the fact that a single item for measuring attitudes not only yields
insufficient information to be of great value, but also is subject

to random response error; it may reflect attributes other than the
one in which the investigator is interested; and the meaning of the
statement may be misinterpreted by the respondent. If only one item
is used to measure an attitude, there is too great a probability that
it will yield an inaccurate reflection of the subject's score, whereas
if several items are used, the effect of some kind of error in
responding to one item will have less effect on the accuracy of the

total attitude score (Schiff 1971:11)."



PROCEDURES AND TECHNIQUES

An outdoor study area accessible to the students must be
available to effectively develop a strands approach to environmental
education. A suitable 1l0-acre area within a 5 minute bus ride of
both elementary and secondary schools was donated for such develop-
ment by a resident of Craig County, Virginia. The resident donating
the land owned all land on three sides of the area while National
Forest land adjoined the fourth side. Permission was received from
both the landowner and the Forest Service to extend study trails from

the area through these tracts of land.

Trail Development

After an initial survey of the land, its vegetation, and
"strands" teaching potential, the investigator decided to develop
three theme trails (Fig. 3) each with a self-conducting guidebook.

Each trail was given a name by color, and all signs, sign posts
and directions were then made in that color. Design and recommenda-
tions for the trail lay-out and marker construction were obtained
from "Developing the Self-Guiding Nature Trail in the National
Forest" (USDA 1964). Chemically treated pine posts four inches in
diameter were selected for use as markers for each interpreted
spot. One end of each post was cut at a 45 degree angle and sequen-
tial numbers were routed on these flat surfaces. Routed numbers,

though requiring considerable time to construct were chosen because

14

44



45

Elementary
School

Cabins

- Swimming Pool and
Bath House

- Parking Lot

- Gymnasium

Stream

- Pond

=
1

HEHOOQ
I

. ) ==~ White Trail
AR ' —-.-. Red Trail
-0-0 Blue Trail

Va. 615

Access Road

Fig. 3. Sketch map of the study area and associated Nature Trails.
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little maintenance was required to keep them readable, and they are
relatively free from vandalism.

The trails were made 4 to 5 feet wide and cleared of all brush,
trees and stumps by using axes, brush hooks and fire rakes. At
each interpreted area, the trail was widened slightly to allow
student room to gather around and see what was being discussed as
the concept was explained.

The white trail, was devoted to upland ecology and general
natural appreciation. It confronted students with such things as
the levels of the forest, soil composition and development, cycles
in nature, animal homes and man's interdependence with the environ-
ment. Students and teachers from the elementary school could walk
this trail to the study area and not require any vehicular transpor-
tation. A turnback loop was also developed for use by classes
not desiring to travel the entire distance, or as a different
exposure for classes making more than one trip to the study area.
The trail had a total of 45 interpretive stops and in its entirety
was approximately 1.5 miles in length.

The red trail, had a theme of resource use and featured a small
clearcut area, an old mining scar and a wildlife clearing. This
trail had nine formal stops along its course and was approximately
one-half mile in length.

The third trail, designated by the color blue, was oriented
toward water and its resources. The trail followed the course of

a small stream for several hundred yards and then crossed a field’
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to a small farm pond. The water cycle, pond life, water pollutionm,
and farm conservation practices were of major emphasis on this trail.
Students could return to the study area by the same trail or cross
the field and return on an old farm road. The farm road was the
usual route of return as many wildflowers and birds could be seen
along the side and in the surrounding trees and shrubs. In its
entirety, the trail was approximately one-half mile in length,

encompassing nine interpreted stops.

Guidebook Development

éuidebooks to accompany the trails were written by the inves-
tigator and reviewed by his advisors three times before a final
draft was completed. For each stop a general interpretation was
given first, then a little more detailed information was presented
followed by two or three questions designed to involve the student
in thinking about what he was seeing.

The guidebooks were aimed at the sixth to ninth grade level in
hopes that teachers of younger students could easily comprehend
their meaning and thus explain it to the students while at the same
time offering enough information to capture the interest of the older
students and spur them on to greater interest and further research.

Random sections of the final draft of the guidebook were tested
for readability using Flesch's "Reading Ease" formula (Flesch 1948).
For all samples tested the readability scale was classed as either

"fairly easy" or "standard.'" Education through the sixth grade is
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* required to read the fairly easy material while completion of grades
seven and eight is considered necessary to read at the standard
level. With these results, it was felt the objective of guidebook

readability was obtained.

Development of Teaching Materials

With the completion of the trails and guidebook, the investi-
gator made a thorough survey of all science textbooks being used in
the county's science curriculum, grades one through six. As each
chapter was reviewed, notes on what areas and concepts could best
be taught in an outdoor laboratory were made. For each chapter in
which the study area could be utilized, the investigator developed
a table-type guide for the teachers'use. On the guide were concepts
to be studied (taken verbatim from the teacher's guide), the locations
on the study trails where these activities might best be taught, and
suggested supplemental learn~by-doing activities the teacher might
employ to aid in developing or strengthening that particular con-
cept (see Table 9).

For grade seven, the book used did not readily lend itself to
an outdoor teaching philosophy. As a result, a separate series of
"strands" guides and outlines were provided the teachers of this
grade.

In the high school, the only science course directly applica-
ble to the environment was biology where the Green Version of BSCS

(Biological Sciences Curriculum Study) was being used. The instruc-
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tor in this class was an ardent believer in the use of outdoor
study—areas and no particular material was developed for his use
other than the guidebook.

In addition to the study-guide charts, a series of 8 to 10
questions were developed for each stop on the nature trails. These
questions were thought provoking and dealt with emphasizing the

"strands" evident at each stop. These series of questions

various
were considered very helpful by several teachers.

Since one of the purposes of this study was to determine the
effectiveness of an environmental education program, it was felt
that some knowledge of the amount of exposure students got to the
program would be essential in evaluating it. For this reason a
frequency chart was developed for use by each classroom teacher.

On this chart the teacher was to record the date, what class she
took, the number of students participating, points on the trails
visited and activities carried out. With this information then,
the investigator could assess the importance of repeated exposure
in developing knowledge and sound environmental attitudes.

To minimize teacher rejection of the area and to maximize
teacher adapability; a one-day in-service teaching program was
conducted for all teachers during the preplanning period in August
of 1972. During this teaching program the film strip "Man and His
Environment; A New Approach to Environmental Education' developed
by the National Education Association as an explaination of strands

(4

teaching was shown. Additional theory and methodology employed
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in strands teaching was also explained. Several hours were then
spent in familiarizing the teachers with the guidebook, frequency
chart, and materials developed for their use, while instilling them
with the idea that this program was not strictly for use by the
science department, but perfectly useable in all phases of the curri-
culum, Examples were then cited pertaining to ways classes in Home
Economics and Geography could utilize the area.

With the principles and concepts of the program clearly in
mind, the afternoon was spent at the study area aquainting teachers
with the tfails, their unique features and actual techniques of
environmental education. At the study area, the beauty of the area
and the multitude of possible pleasureable experiences was emphasized.
During this entire day of teaching, Mr. Glenn Dudderar, Extension
Wildlife Specialist and an expert in environmental education, was
present to give suggestions and aid in instruction.

Initially the investigator planned to lead field trips for all
classes until each teacher felt "at home" with the nature area and
the materials provided. Due to many complications and misunder-
standings on the part of numerous teachers, the investigator con-
tinued to lead trips and give classroom instruction.throughout the
year. Several teachers however, did take over the respomnsibility
and lead their own trips.

For all high school students, including those enrolled in
biology, a series of 2-hour field trips were arranged in order that

they might at least have a minimal exposure to the study area and’
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the strands approach. These trips were scheduled in the spring of
the year and were conducted by the investigator. Each classroom
teacher accompanied their pupils on the trips to aid in discipline

and interject comments where appropriate.

Testing Procedures

To evaluate the program all students in grades one through
twelve in Craig County were given a knowledge test and an attitude
test in September 1972. Two tests of each type were given. Giles'
(1958) Knowledge Test was administered to all pupils in grades
six tﬁrough twelve. A shortened and simplified version consisting
of 45 questions was given to grades one through five. Due to a
lack of reading competence in the early years, grades one through
three were administered the test orally by each respective classroom
teacher. In all grades (1 to 12) no limit was imposed on time in
in order to reduce the number of incomplete examinations which would
result in a reduced sample size.

For attitude assessment, two tests were given. A revised
version of George's (1966) attitude test was administered in the
county to grades seven through twelve. A shortened and simpli-
fied version consisting of 65 questions was given to students in
grades one through six; again, grades one through three were admin-
istered orally, and no time limit was imposed on any grade.

From September to May the program was implemented in the school
curriculum. In May, the same tests were administered a second time

r

to all pupils, using the same techniques.
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To determine if the results obtained were due to the use of
the environmental study area, a control group was used. The control
group consisted of all students in the Highland County Public School
System, Monterey, Virginia. Highland County was selected as the
control group, because, it is more similar to Craig County in size,
population density, cultural background, and educational facilities
than any other in the state. For these reasons, the students in
Highland County were pre-tested and post—tested with the same
knowledge and attitude tests, and under the same conditions as those
in Craig County. The difference, of course, is that Highland County
did not have the benefit of the outdoor environmental experience.

During analysis of the tests it was discovered that a consid-
erable number of individuals on both tests and in both counties
took the test with no thought or desire to display their true
knowledge or proper attitudes. These tests were recognized by
regular "patterns'" displayed on the answer sheets, marking responses
to blanks on the answer sheet where no question had been asked and
incorrectly answering the question of their own sex. Tests of

this nature were regarded as invalid and eliminated from the data.

Evaluation Techniques

Using the students' name as entered on the answer sheets,
pre-test and post-test scores were paired. Those answer sheets

not having corresponding names for the pre or post-test were
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eliminated from the data. Test scores were analyzed by grade for
mean, variance, standard deviation and range. A paired-t statis-
tical analysis was applied to the pre and post-score means of the
12 grades in the two Counties.

The statistical test employed only demonstrated the probability
of a significant difference between the scores. Another measure of
the magnitude of this difference was required. Percentage increases
or decreases of post—-test scores over the pre-test scores were
calculated using the following formula:

Post~test score -~ Pre-test score
Pre~-test score

x 100 = Percent change.

By using these figures it was possible to determine what changes had
occurred throughout the year in environmental understanding. For
example: one grade in both counties might have significantly
increased their post-test scores, however, looking at the percent
increase, one may have increased by 25 percent and the other by
50 percent. The latter, certainly aquired more knowledge than the
first.

Using a process cited by Giles (1970:71) it was possible to
carry the process one step further. Casting the pre and post-test

data for each grade into the following formula:

: Craig post—test{Craiggpre—test x 100 = Adjusted
Highland pre-test/Highland post-test percent
increase

it was possible to obtain an adjusted percentage increase. An ’
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adjusted figure of 100 percent means both groups increased at the
same rate. A figure of greater than 100 percent means the experi-
mental group increased at a rate greater than the control group.

For a figure less than 100 percent, the opposite was true.



RESULTS

Tables 10 through 13 reflect the major findings of this study.
Pre-test and post-test figures were calculated for mean, standard
deviation, and range. Since mean scores are the most meaningful,
these data were statistically evaluated. Tables 10 and 11 refer
to the knowledge tests while Tables 12 and 13 reflect information
on the attitude tests administered to the students. Table 14
provides figures on percent change of scores for each county and
the adjusted percent change for studeﬁts taking the knowledge test.
Table‘IS reflects the same figures for students taking the attitude

test.

Knowledge Test,Elementary Grades

For grades one through five, plus the composite analysis of
all five grades, the increase in scores on the knowledge test for
students in the experimental group (Craig County) was significant
at the 99 percent level. The control group in Highland County
yielded the same results with increases of knowledge significant at
the 99 percent level for grades one through five, including the
composite scores.

The percent increase for grades one, two and three in Highland
County was greater than Craig, while grades four and five in Craig
County increased by a larger percentage than Highland County. The

adjusted percent change reflected the same findings - greater

58
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Table 14. Percent change and adjusted percent change by grades
for students taking the knowledge test in Craig and High-
land Counties.

Adjusted
Percent Change Percent Change Percent
Grade Craig County Highland County Change
1 +38 +47 94
2 +17 +69 69
3 +15 +20 97
4 +25 +18 106
5 ' +11 +10 101
1 to5 +19 -— -—-
6 +15 + 7 107
1l toéb —— +18 -—
7 + 1 + 7 94
8 0 0 0
9 +15 + 2 113
10 + 7 +5 102
11 +10 -9 121
12 + 5 =17 127
6 to 12 + 8 -—- ——

7 to 12 -— -2 -—
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Table 15. Percent change and adjusted percent change by grades for
students taking the attitude test in Craig and Highland

Counties.
Percent Percent Adjusted

Change Change Percent
Grade Craig County Highland County Change
1 +51 +60 94
2 + 7 +75 61
3 + 4 + 8 95
4 ) + 4 + 5 99
5 + 8 + 2 106
6 + 2 + 6 96
7 + 5 + 5 100
1 to 7 ave. + 8 +10 98
8 +11 0 111
9 +10 -2 112
10 + 4 -3 107
11 + 5 + 1 104
12 + 3 +13 91

8 to 12 + 7 + 1 106
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knowledge increase for grades one through three in Highland
County and a greater increase in scores in grades four and five
in Craig County.

For grade six, a confusion in test administration resulted in
Craig students receiving the complete 100 question test and High~-
land County students receiving the shortened 45 question test. In
Craig County the students' knowledge was significantly increased
at the 99 percent level. The increase in knowledge of sixth
graders In Highland County was not significant. Percent increase

and adjusted percent increase show the same results.

Knowledge Test, Secondary Grades

Craig County students in grade seven did not significantly
increase in knowledge, but an increase in knowledge significant
at the 99 percent level did occur in Highland County. The control
group increased their knowledge scores by seven percent over the
pre-test scores while the increase in the experimental group was
a mere one percent.

Students in grades eight and ten demonstrated no appreciable
increase of knowledge in either school system.

An increase of knowledge significant at the 99 percent level
was found in grade nine for Craig County students. No significant
increase was seen in Highland County. Percentage increases

demonstrate the same results.



66

Eleventh and twelfth grade classes in Highland County decreased
significantly (95 percent level) in knowledge over the year. Grade
eleven showed a 9 percent decrease and grade twelve a 17 percent
decrease. Eleventh graders in Craig County exhibited an increase
in knowledge significant at the 99 percent level. Twelfth graders
yielded a five percent increase over their pre-score grades,
however, this level was not statistically significant.

The decrease in knowledge of the eleventh and twelfth grade
classes in Highland County was so large that ;t resulted in an
overall decrease in scores when grades seven through twelve were
analyzed together. 1In Craig County, the increases of each grade
were enough to make the composite increase for grades seven through
twelve significant at the 99 percent level.

For all grades, nine through twelve, Craig County showed a
greater percent increase of knowledge than the same grades in
Highland County. See Table 14 for a complete list of percentage

changes and the adjusted percent change.

Findings on General Knowledge

The post knowledge tests were graded by the university test
scoring and analysis program. Through this system a computer grades
the answer sheets and prints out an item analysis of each question
giving the number of students answering the question and the percent
of those taking the test that answered the question properly. For

those students taking the complete version of the knowledge test
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(grades six through twelve in Craig County and grades seven through
twelve in Highland County) it was possible to examine which questions
were missed most frequently. Giles' 100 multiple choice questions
test was broken into five parts, 20 questions on general conservation,
20 on soil, 20 on forests, 20 on water,.and 20 on wildlife. 1In
the post-test results, 39 of these questions were missed by 50 per-
cent or more of the students in Craig County, while 35 were missed
by 50 percent or more of the students in Highland County. Of the
questions most frequently missed, 32 were common to both counties.
The area of best performance was general conservation, where the
same three questions were the most frequently missed. The worst
performance was reflected in the wildlife section where 11 questions
were missed by 50 percent or more of the students in both counties;
10 of which were common to both (see Table 16).

The shortened version of the knowledge test (45 questions)
given to the elementary students {(grades one through five in Craig
County and grades one through six in Highland County) was not divided
into sections. These tests were also graded by the computer analy-
8is program giving the following results. For Highland County,
22 questions were missed by 50 percent or more of the students. 1In
Craig County, 13 questions were missed by 50 percent or more of the
students; 11 of these 13 were included in the 22 questions missed

in Highland County.
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Table 16. Number of questions missed in the post-test by 50 percent
or more of the students taking the complete knowledge
test in Craig and Highland Counties.

Questions Missed

Subject Areas Number of Questions Craig Highland
General 20 3 3
Soil 20 9 6
Forest 20 8 8
Water 20 8 7
Wildlife 20 11 11

Total Questions Missed 39 35
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Attitude Tests, Elementary Grades

Increaées in positive attitudes were recorded and found
significant at the 99 percent level for grade one in both counties.
Highland County exhibited a higher percentage increase. Second
grade in the control county produced increases significant at the-

99 percent level and third grade demonstrated increases significant
at the 95 percent level. The experimental group showed some increase
for both grades, but not enough to be statistically significant.

Grade four of both counties yielded slight increases, neither
of which were statistically wvalid.

Craig County demonstrated an increase of attitude, statistically
real at the 99 percent level, for grade five. Highland County
showed negligible increases.

The experimental group produced slight increases in attitude
scores for grades six and seven, however, neither were statistically
different. The control group exhibited increases statistically
significant at the 95 percent level.

When combining all seven grades together for a composite test
it is interesting to note that both school systems exhibited increases

statistically significant at the 99 percent level.

Attitude Tests, Secondary Grades

For grades eight and nine in the experimental group, post-

score grades were significantly increased, at the 99 percent level,
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over those of the pre-test scores. For Highland county, grade
eight showed a slight increase while grade nine displayed é mean
decrease of over eight points.

Tenth grade revealed a slight increase for Craig County,
though not statistically significant and a decrease of almost 14
pointe in the mean for those tenth graders in the control group.

Students enrolled in the eleventh grade of Craig County
obtained statistically higher grades (at the 95 percent level) on
the post-test than they had the previous fall on the pre-test.
Eleventh graders in the control county produced slightly higher
scores, though not statistically significant.

The opposite was seen in seniors. For twelfth graders in the
experimental group,a slight increase in test scores, though not
significant, was recorded. However, in Highland County,.a large
increase, significant at the 99 percent level, was obtained.

Looking at the composite analysis of grades eight through
twelve it was found that as a whole, the total increase in Craig
County was significant at the 99 percent level. The overall

increase in Highland County scores was negligible.

Additional Results

An ecology club has been founded at Newcastle High School in
Craig County. This club was started by two girls, with the help of
the investigator, within one week after their spring field trip

to the environmental study areas. They immediately began recruiting
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members and started work on a newspaper and aluminum can recycling
drive.

The investigator was asked to speak to the Woman's Garden
Club of Newcastle. A short lecture on environmental problems and
the role of the homemaker was delivered to the ladies. Afterwards

an extensive tour and walk over the nature trails at the environ-

mental study area ensued.



DISCUSSION

General

Based on the data presented in the previous section, this
study might be considered a failure. I am however, of the opinion
that such is not the case. Considering the approach of the study,
the data generated and the author's personal experiences, a great
deal can be learned from this undertaking. Before citing parti-
cular outcomes for each grade, a few general observations should
be made about problems that hindered the effect of the study area
and tﬁe environmental education program.

From the beginning of the program, the teachers, with few
exceptions, were vocally enthusiastic about the environmental
education idea, but displayed little initiative in seeking to
employ it din their class curriculums. Of those teachers who
did desire to use the area, most insisted upon having the inves-
tigator go with them to act as instructor and guide for every
field trip. It was originally planned that on initial trips the
investigator would accompany the classes and work with the teacher
until she felt comfortable in the new situation. In 9 months
of working with more than 20 teachers, only two displayed enough
initiative to conduct trips on their own. The others insisted I
go whenever a trip was planned. In this respect the strands
concept of mutual teacher, pupil awareness and discovery was

thwarted. In spite of this problem, the investigator agreed to go
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with the teachers whenever possible; however, his class schedule
allowed this only 2 days a week for the first 6 months of the
school year and three times a week the last 3 months of the year.
As a result, many ideal opportunities were lost.

The investigator held several faculty meetings throughout
the year at the éhange of each season to reinforce the Qalue of
the program and enumerate areas of interest that could be studied
during the approaching season. When enthusiasm was generated from
these talks, and programs planned by the teachers themselves,
additional problems thwarted their efforts. For the high school,
transportation to the area proved to be a problem as the school
administration was unable to arrange or finance numerous 1l0-minute
bus trips to the study area.

Scheduling, while not a problem for the elementary grades,
created yet another problem for the high school. School adminis-
trators were reluctant to allow the 55 minute class period to be
extended for study at the environmental study area. Considering
a 10-minute ride to the study area, 10 minutes to distribute and
collect materials, and an additional 10 minutes to return, this
allowed a mere 25 minutes working time at the study area. This
was insufficient to allow much observation or conduct an
experiment.

Inclement weather reduced opportunities for both elemen-
tary and secondary school classes. With an unusually wet spring

season and the reluctance of teachers to venture out when
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it was wet or cold, many planned trips were aborted. During the
winter months, December to late March, the study area was idle
with little use.

Law suits for alleged misconduct, initiated against one
Craig County teacher by two different parents created a sense of
uneasiness and low morale in many teachers. As a result, the
investigator feels many teachers were reluctant to initiate any new
programs, or venture into the woods with their students where
unusual circumstances may arise that might result in a possible law
suit.

Perhaps the greatest problem encountered was the general apathy
with which many teachers viewed the idea of environmental education.
This was exemplified by no teacher, in the entire school system,
keeping as requested an accurate or up-to-date frequency chart on
students' visits to the study area. For this reason, all plans
for the use of this chart had to be eliminated. In a school system
where teachers are faced with teaching 10 and 12 year old pupils
basic personal hygiene, the area of environmental education falls
low on the list of priorities; and rightfully so. If students in
sixth and seventh grade are unwilling to care for and maintain
their own personal being, it seems to me that teaching them environ-
mental care and maintenance is hopeless.

Associated with this is the idea of personal commitment of
the teacher. If the teacher herself is not convinced there is a

need for environmental education, then it is my opinion that any
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effort she makes along those lines will be less than adequate, a
mere token gesture doomed to failure. The teacher need not be a
storehouse of environmental knowledge; she needs only to be
concerned, interested, aware, and action—oriented, lacing environ=-
mental education through all the subject areas.

This is the basic precept on which the strands method of
teaching is based. Restricting all environmental study to
several field trips and a visiting instructor divorces the subject
matter from the student's other classes. The continuity and inter-
relatedness of environmental education with other fields of study
is essential, Without it, this type of program has relatively
little merit. It is the author's opinion that this basic concept
was too frequently violated, thus precluding many of the possible

beneficial aspects of the program.

Data Eliminated from Study

Due to numerous causes, it is the author's opinion that all
results from grades one through three are not valid. These tests
were administered orally by the classroom teachers. Though uniformly
instructed on how to give the test, the author was informed by a
majority of the teachers that they interpreted the questions for
the students and explained vocabulary words to them while adminis-
tering the test. Since the investigator had no way to evaluate the
various ways questions were interpreted, or what words were explained,

the fundamental of uniformity of test administration was violated.
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In addition, several teachers reduced the time allowed for adminis-
tering the test. This was especially evident in grades one and two
of Highland County where increases on the attitude test were 60

and 75 percent respectively. Grades one and two in Highland County
are taught in the same class by the same teacher. For the pre-
test, students completed only 40 questions; on the post-test, all
65 questions were administered. A similar situation was evident in
Craig County but the differences were not as extreme.

The time allowed was most likely related to the students' atten-
tion span. Craig County has a kindergarten program where students
adjust to school routine. Highland County has no kindergarten
program and thus the first grade was the students' first exposure
to school. For this reason, in Highland County the fime was reduced
for the pre-test but by the following spring, the students were

sufficiently adjusted to work for the entire duration of the test.

Knowledge Tests

For grades four and five in Craig and Highland Counties the
knowledge scores on the post—tests were significantly higher
than the pre-tests. The Craig County students showed a higher
percentage increase than those in Highland County. Considerable
effort was devoted to these two grades as the teachers were more
enthusiastic about the program than most. For this reason, it is
the writer's opinion‘that the environmental education program was

successful in increasing knowledge for grades four and five.
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Grades six, though evaluated by different tests, showed a
knowledge increase of eight percent above that of Highland County.
Thus, I feel the environmental education program was effective in
this grade also.

Increases in knowledge for grade seven were significant for
Highland County and insignificant for Craig County. The program
failed in this grade. The seventh grade teacher in Craig County
was not greatly interested in the program and was relieved of his
duties during the last month of school. His method of teaching,
plus the emotional trauma caused by his dismissal, most likely
biased the results of the post-test scores as the post-test was
given by a substitute while the teacher was awaiting trial. There-
fore, I feel the post—test scores are not a valid representation
of the students' knowledge.

In grade eight, students' knowledge remained essentially the
same in both counties. Less than a one percent increase or decrease
was recorded.

Combining percent increase for both counties on a single grade
it 1s interesting to note that grades seven and eight showed the
least amount of change, a total of eight percent for grade seven
and zero percent for grade eight.

Grades nine through twelve in Craig County showed considerably
higher percent increases than those in Highland County. The adjusted

percent increase was greater than 100 percent for all four grades.
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Considering that most of these students had just one two-hour

field trip to the study area, in the spring of the year, the inves-
tigator feels that the change was definitely due to the program,
and the potential change when the program is administered properly,

would be much greater.

Attitude Tests

Grades four and seven in both school systems showed almost
equal increases in positive attitudes. The adjusted percent increase
for fourth grade was 99 percent, while that for seventh grade was
exactly 100 percent. Due to the closeness of these figures, I
am of the opinion that the program as utilized was not effective in
changing attitudes in either of these grades. Grade four has no
obvious reason for lack of improvement. Grade seven, it is reminded,
was the grade in which the teacher was relieved of his duties.
Once again, the lack of improvement most likely was not reflected
due to the atmosphere of the testing environment.

Fifth graders, however, did show a higher percentage increase
in attitude in the experimental group than they did in the control
group. As stated before, considerable effort was placed on grade
five and I feel this higher increase was a result of that effort.

The opposite was true for grade six, where Highland County
showed a greater increase than Craig. No apparent reason can be

cited for this outcome.
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For grades eight through eleven the experimental group showed
greater percéntage increases than any of the control groups. In
fact, the control groups stayed almost exactly the same or decreased
slightly. Adjusted percent increases between 104 and 112 percent
lead the investigator to feel that the program was at least mildly
successful in these grades, although statistically it proved success-
ful in only grades nine and eleven.

Seniors however, reflect a different story. In Highland County,
the increase was considerably larger than the twelfth graders in
Craig County. No explanation is offered for this discrepancy.

Grouping grades eight through twelve together yielded a
highly significant increase in the experimental group with a mere
one percent increase in the control group. This indicates that, on
the average, the program was at least partially successful through-

out the high school grades.

Teacher and Pupil Reaction to the Program

The general reluctance of teachers to use the area has already
been discussed. However, once the teachers were coaxed into using
the area and they discovered its merits, most were enthusiastic
about its potential. Unfortunately, most teachers became convinced
only in the last one or two months of the school year. If they had
been persuaded much earlier, I feel the results would have been

more dramatic.
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Student reaction to the program can only be regarded as over-
whelmingly favorable. With very few exceptions all students
thoroughly enjoyed their visits to the area, asked many questions
and always wanted to stay longer than time allowed. The students
enjoyed the lack of scientific terminology and the open-endedness
of the program. With proper adoption between teacher and student,
the program has the potential of being a big success; not only

educationally but recreationally as well.

Comparisons with Previous Data

Giles (1958) found the average state-wide score on his know-
ledge test to be 54.8. The students in Craig County had an average
pre-score of 55.87, slightly above the state mean. The average
post—test score of 60.12 showed an increase significant at the 99
percent level.

In Highland County, quite the opposite was true. A pre-test
mean of 60.29, significantly higher than the state average, was
followed by a post-test mean of 59.36, an average drop of nearly
one point.

Considering these facts, and assuming no other extraneous
variables, it is the author's opinion that the increase in knowledge,
obtained by the students in Craig County was a direct comsequence

of the environmental education program.



RECOMMENDATTIONS

In light of the previous discussion it is the author's opinion
that the program could be made more productive, generating many
favorable results if the following recommendations were implemented.

1. Provide teacher training for environmental studies.

Before a teacher can instruct pupils, she must be fully informed.
The conservation short course offered at Virginia Polytechnic
Institute and State University during the summer session would
provide a good start along these lines. School systems can offer
schola?ships for tuition costs and the credits earned would apply
toward further certification by the teacher. Ideally, all elemen-
tary school teachers and high school science teachers should attend.
Alternatively, there should be at least one teacher in each school
who has attended the course within the past 5 years.

An effort should also be made to encourage colleges and univer-
sities to require all students graduating in the college of education
to take at least one course in natural resource conservation. It
is the author's opinion that many colleges and universities fail
to prepare prospective teachers in this vital area.

2. To insure maximum acceptance of this type of environmental
education program it is recommended that the inservice training
preparation be extended to a two or three-day workshop where

teachers can become more familiar with the area and its advantages.
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This might help eliminate some of the fears teachers have of taking
a class out—of-doors. Helpful field trip techniques may also be
developed.

3. Where funds are not available to employ a full time envir-
onmental educator, the additional duties may be assigned to an
interested teacher with an additional monetary compensation.
Athletic coaches and cheerleading sponsors receive additional
salary rewards; the instructor in charge of the field laboratory
should also be similarly rewarded. This person's responsibility
would.not be to teach other classes, but rather to act as a resource
guide, and assist in administration and maintenance of the study
area.

4, Before attempting to incorporate this type of an educational
program into a school system with strict class time regulations,
it would behoove the program director to work out some arrange-
ment for classes working at the study area to lengthen their time
in the field. Freeing the teacher of restrictive time limits
can open the door for better education and a more spontaneous
class presentation.

5. When designing an environmental education program that
requires the use of bus transportation, it will be necessary to have
a complete understanding of the need and capabilities of the school
facilities to support this need. A complete understanding of the
facilities available will eliminate an enthusiastic instructor and a

class of energetic students stymied by the lack of transportationm.
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6. Rain on numerous occasions prevented any use of the environ—
mental study area. Because rain is a natural phenomenon and the
environment looks different when it rains, I recommend 25 to 30
complete sets of rain gear and boots of assorted sizes be purchased
to be used by students when visiting the environmental study area
in the rain. Not only would the experience be educational, but I am

sure most would view the venture as '"fun'".



SUMMARY AND CONCLUSIONS

The objective of this study was to determine if a rural school
system could successfully incorporate the "strands'" approach to
environmental education into its curriculum. Considering the
results attained in the present effort, it must be said that, while
actual incorporation of materials and methods was accomplished
easily, convincing the teachers to use these materials presented
some problems. With increased teacher education and awareness,
this problem could be overcome.

E&aluation of test results proved valuable in determining
what grades displayed the greatest increases of knowledge and
attitude. Although the results were not as dramatic as anticipated,
and considering all the problems encountered, the program as a
whole was at least moderately effective in increasing knowledge
and positive attitudes toward the environment.

Teacher and pupil responses to the program were generally
favorable.

Giles (1958), in summarizing his data, noted that the greatest
increases in knowledge occurred in grades seven through nine. He
concluded therefore, that future environmental education efforts
should be concentrated in these grades. The conclusions in this
study directly conflict with those of Giles. Giles made his con-
clusions from tests administered to over 15,000 students throughout

the state. Data in this study represent two counties in western
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Virginia with a sample size of 850 students. For these two counties
grades seven and eight showed the lowest increases of knowledge and
attitude in both the experimental and control groups. Greater
increases were found in grades four and five for this study.
Realizing that attitudes are formed at an early age, and examining
the present results, it is my conclusion that for these two counties,
concentrating environmental education programs in the late elementary
grades would be most beneficial.

Considering the overall results of this study, it can be said
that while not all grades showed statistically significant increases,
there is evidence that in 7 of the 12 grades the program tended to
increase knowledge and in 5 of the 12 grades the program improved
attitudes about the environment. In view of all the problems
encountered during the study and the minimal use the area received,
the investigator feels that with adoption of the recommendations
made, and increased utilization, significant differences in attitudes
and knowledge can be demonstrated at all grade levels. This
increase would be significant above and beyond that acquired through

any conventional classroom experience.
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DEVELOPMENT AND EVALUATION OF AN ENVIRONMENTAL EDUCATION

PROGRAM FOR PUBLIC SCHOOL USE, CRAIG COUNTY, VIRGINIA

by

David J. Wesley
(ABSTRACT)

An environmental education program using the strands method
of teaching was developed for Craig County, Virginia. All students
were given a pre-test of knowledge and attitude in September 1972.
The program was then implemented for the school year 1972-73. 1In
May of 1973 all students were tested a second time for knowledge
and attitude. Giles' (1958) Conservation Knowledge test and
Georges' (1966) attitude test were employed in the study. A control
group of students in Highland County received the same tests
administered in an identical fashion, without the use of the environ-
mental education program. Pre and post—-test scores were paired and
a palred-t statistical analysis was made for the means. Percent
changes in scores were calculated for pre and post-test scores at
all grade levels.

Increases in scores significant at the 99 percent level were
displayed in 7 of 12 grades for knowledge attainment and 5 of 12

grades for attitude improvement.



Recommendations for future improvement were made. Data lead to
the conclusion that for these two counties, future environmental
education programs of the type described should be concentrated in

grades five and six.



