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Preface
This volume initiates a new direction in the publication strategy of the
North American Association for Environmental Education (NAEE).
In the
spring of 1983, on the recommendation of NAEE's Publications Committee, the
NAEE Board of Directors approved the publication of a new series to be
called Monographs in Environmental Education and Environmental Studies.
Monographs is an evolution of the Association's long-standing publication,
Current Issues in Environmental Education and Environmental Studies, which
began in 1975 and ran for eight years.
Current Issues presented selected papers from NAEE's annual conferences.
Over the years, Current Issues improved in quality. It included both
refereed and non - refereed sections, and standards for publication in it
were high.; ,Diligent work by reviewers from Within and outside NAEE's
ranks, in addition to the talents of a number of editing teams, helped to
make Current Issues a valuable contribution to the environmental education
and environmental studies literature. its production also provided an
impetus for NAEE as a professional society to solidify its goals,
direction, and mission.
Still, as a se.!.. of selected papers from an annual
conference, this publication could not meet all the needs of Association
members.

As a selection of conference p.pers, Current Issues did not wholly record
the transactions of each conference: many valuable ideas and program
descriptions presented were lost to all but those who actually had heard
and participated in! workshops, symposia, and contributed paper sessions.
Further, the publications gvidelines were such as to prevent editor0 from
soliciting papers slid including materials that had not .been presented at
the conference.
Itlbecame evident that'there was a need for NAEE as a,
profeisional society to serve its members by providing a publication that
could go beyond single conferences and promulgate new ideas, approaches,
and research withi the fields of environmental, education and environmental
studies. itatlya s was born in response to this recognition.
1

It is envisioned that a volume in the Monographs series will be published
at least once annually, with additional numbers anticipated on occasion
as quality papers and Tesources to publish them become available. Such
additional numbers will require the approval of the NAEE Board of
Directors.
The editor and the editorial advisory board, appointee( by the
Board of Directors, are given the authority to solicit papers from NAEE
members and non - members, to combine these, if desired, with annual
conference papers, to develop special numbers on selected themes and
topics, and to publish individual papers of longer than average length as
separate monographs.

To meet the needs formerly addressed by Current Issues, NAEE also decided
to ,publish a Pro,..eedius of the annual conference composed of abstracts of
the papers presented.
In this way an accurate record of the conference
will be maintained, readers will be able to obtain the gist of papers and

iii

reports heard at the conference, and those wishing more detailed
information will have a means of contacting presentors.
In addition, the
Environmental Communicator, NAEE's newsletter, will continue to serve as a
meOlanism for providing an exchange of practical ideas, program
descriptions, and short working papers more suitable for newsletter format
than a presentation at the annual .:.onference, and hence publication in the
Proceedings, or for inclusion in Monographs.
Finally, under the auspices
of its Publication Committee, NAEE will continue to sponsor special
publication projects such as Recent Graduate Works and Programs in
Environmental Education and Communications, and Research in Environmental
Education 1971-1980.
NAEE is a growing and evolving organization, and changes policies in its
publications reflect this.
Continued improvements and refinements in
NAEE's publications are anticipated as the Association strives to enhance
its services to members in Cenada, Mexico, the United States, and elsewhere
in North America as well as to the environmental community at large.
The maturation of NAEE is evident not only in the development of its
publications.
Both the recent change in ita name--ft:Im the National
Association for Environmental Education to the North American Association
for Environmental Education--and the development of a more precise mission
statement are further signs of this maturation.
The name change reflects 'the recognition that response to envirom:ental
problems, and education's role in this response, require more than a
national perspective.
MAU has become increasingly aware that ameliorating
and solving environmental problems faced by North America--acid rain'is an
obvious example--require the cooperation of all the nations in the region,
and that educators throughout North America have muchto le#rn from each
other.
This sense of participation in a larger arena--in a global,

biospheric settinghas prompted NAEE to bv.ome one of the fir
organizations involved in a new international environmental ed - ion
effort--the tandem societies of the World Council for the Biosphere (WCB)
and the International Society for Environmental Education
(ISEE)--organizations dedicated to "education for ecologically sustainable
development." AwareneRs of NAEE's responsibility to work in partnership
with other organizations in a'global environmental education context
prompted KAEE's strong leadership and participation in the first WCB/ISEE
"International Workshop on Biosphere Stability" held in New Delhi and
Srinagar, India, in June 1984.
The new NAEE mission statement--which immediate'_; follows this Preface--was
prepared by the NAEE Board and approved by the membership of the
Association.
It prdvides a sharper, more focused description of NAEE's
goals and objectives, and details the guiding principles for environmental
education to which the Association adheres.
These principles will create
the framework for decisions about what to include in the new Monographs
series.
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In keeping with NAEE's efforts to clarify the field of environmental
education through its.mission statement, the editorial advisory board of
Monographs solicited three papers for this first volume. Each of NAEE's
three sects s--the Elementary and Secondary Education Section, the
Environmental Studies Section, and the Non-Formal Section--was invited to
prepare a papa defining environmental education from its perspective
and/or outlining. new directions and challenges in the field. Section I of
this volume contains these three definitional papers: Hungerford and Volk,
"The Challenges of K-12 Environmental Education;" Harde, "'Environmental
Studies':
Towards a Definition;" and McCrea and Weaver, "Nonformal
Environmental Education: An Overview and Methodology for Evaluation."
Each sheds light on the respective area of environmental education
addressed,
For this volume, it was also decided to include selected papers
from the annual NAEE conference. Section II contains eight papers that
were originally presented at the 12th annual conference held at Eastern
Michigan University in Ypsilanti in October, 1983. All papers contained in
Monographs have been refereed by peer reviewers.

The editor and the editorial advisory board believe that NAEE has taken a
new direction with this publication. Future numbers will explore, in
depth, relevant topics contributing to a better understanding of the
issues, opportunities, and problems facing environmental education and
environmental studies. Already planned is an issue of Monographs under the
guest editorship of membersof our sister organization, the National
Association for Environmental Professionals (NAEP), which will treat the
relationship of environmental education and training to the practical needs
of chemists, toxicologists, engineers, lawyers, planners, environmenzal
managers and consultants within the NAEP community. At NAEP's
NAEE has already sponsored .a special environmental education issue of its
journal, The Environmental Professional (Sacks and Davis, Volume ), Number
3).
A special issue of Monographs devoted to international environmental
education is also under consideration.
The Association is eager to hear from members about their reactions to this
volume and invites suggestions for other numbers in this series. We look
forward to receiving ideas that will help make Monographs a significant
service to members and an important contribution to the field.
We wish to acknowledge the reviewers who assisted us in this first issue.
We also wish to thank John F. Disinger, Associate Director of the ERIC
Clearinghouse for Science, Mathematics, and Environmental Education, and
his staff in the production of the initial volume. Finally, we also offer
our appreciation to Ms. Eileen Hanneman, Departmental Secretary of the
Instructional Program of the Institute for Environmental Studies of the
University of Wisconsin-Madison, for her able assistance throughout this
process.

Arthur B. Sacks
Editor

Institute for Environmental Studies
University of Wisconsin-Madison
July 1984
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MISSION STATEMENT
The North American Association for Environmental Education (NAEE) is a professional association established to assist and support the work of itidividtials and groups engaged in environmental education, research,
and service. In meeting the vals and needs of environmental professionals, NAEE promotes the analysis and

understanding of environmental issues and questions as the basis for effective education, problem-solving,
policy-making. and management.
to fostei I 1) :he education of skilled individuals able to understand enThrough its activities. NMI'.
vironmental problems and possessing ti se expertise to devise effective solutions to them; and (2) development
of a citizenry conscious of the sape aTICI. complexity of current and emerging environmental problems and
supportive of solutions and 1)7:1! :. ;
' ale ecoHlicallt, sound:

NAEE is organized into three interactive sections each conducting
members. These arc:

SD

.4lized programs responsive to their

The Elementary and Secondary Education Section (ESES)
The Environmental Studies Section (ESS)
The Non-Formal Section
Protessionals within these sections address the following audiences:
the general citizenry;
the fellow educators at all educational levels;
those who make or facilitate the making of major decisions affecting the environment (e.g. government
officials, scientists, engineers, planners,. lawyers, journalists and mass communicators); and

environmental resources managers (e.g. foresters, water resources managers, wildlife managers, park
managers)

NAEE maintains the following guiding principles. Environmental Education should:

consider the environment in 1;:: tot lity

-,atural and built: biological and physical phenomena and
their interrelations with social, economic, political, technological, cultural, historical, moral, and aesthetic
aspects;

integrate knowledge from the disciplines across the natural sciences, social sciences, and humanities;
.

examine the scope and complexity of environmental problems and thus the need to develop critical
thinking and problem-solving skills and the ability to synthesize data from many fields;

develop awareness and understanding of global problems, issues, and interdependence
helping people to think globally and act locally;

consider both short and long term futurei on matters of local, national, regional and international importance;

relate environmental knowledge, problem-solving, values, and sensitivity at every lev,;i;
emphasize the role of values, morality and ethics in shaping attitudes and actions affecting the environment;

stress the need for active citizen participation in solving environmental problems and preventing new
ones,

enable learners to play a role in planning their learning experiences and providing an opportunity for
making decisions and accepting their consequences; and
be a life-long process should begin at a preschool level, continue throughout formal elementary,
secondary, and post secondary levels, and utilize non-formal modes for all age and educational levels.
for more information, write:

North American
Association for
Environmental Nitication
P. O. Box 400
Ith 011,,,1-1:373
.

Phone i.113,1098 644'3
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The Challenges of K-12 Environmental Education
Harold R. Hungerford' and Trudi L Volk'
The mission of environmental education in the K-12 schools might be
reflected in the product of that endeavor - the overt behavior of the
student.
But, does environmental education influence the individual moving
through the K -12 educational system? How would the mission of
environmental education be described from the student perspective?
What appears below is a fictional student's viewpoint on what environmental
education has accomplished in him or her.
It is written to present an
idealization of what K-12 environmental education could, and should, be.
My education in tha elementary and high schools provided me with
an intense environmental commitment.
By this I mean I am
committed to.living my life in a manner that helps solve
environmental issues instead of creating them.
Although I don't
recall the exact sequence of events that led to this resolve on
my part, I can tell you some of the things that weighed heavily
on this decision.
Perhaps thi! most :..:aportant thing I got out of school ,:as a sense

of morml responsibility, as a citizen, toward the environment.
I
don't mean morality in the traditional sense, that is, focusing
on man's relationships with man. I'm talking more about a
morality which also considers man's relationships with the
environment and which acknowledges the survival rights of other
species--in essence, an attitude which respects the integrity of
living systems in the environment. I know that this philosophy
isn't necessarily man-centered, but it sure does mean a lot for
man over the long haul. I feel as though there can be no real
quality of life for me or my children unless there is'a
concomitant quality of environment. Maybe it's a matter of the
way in which quality of life and quality of environment are
intertwined.
In any event, much of my moral posturing focuses ot
the way in which the human race interrelates with nature rather
than on man-man relationships alone.

e

'Professor, Department of Curriculum, Instruction, and Media, Southern
Illinois University, Carbondale, IL 62901.

2Assistant Professor, Department of Elementary and Secondary Education,
Murray State University, Murray, KY 42071.
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Of course, as a participating citizen, I needed a firm foundation
in citizenship action skills.
These I started to get way back in
the elementary school. And, I got more and more sophisticated
with them as I progressed tnrough the secondary school.
Interestingly enough, I was never forced to apply them in social
issue settings but most of us got involved in one way or another
eventually.
Knowing what could be done and having practiced the
skills in a school setting did a lot to bring about confidence in
one's ability to effect change. Gosh, when I think %bout some of
the stuff ye.got involved with it makes me feel like we were all
participating citizens and nc,t just spectators on the sidelines.
And, most of us are still involved in some form of environmental
activism.
As I look back over my K -12 schooling I am convinced that my
teachers, by and large, were themselves committed to
environmental integrity. Some, in particular, acted as super
role models for us.
I'm-certain that these teachers helped us
become increasingly sensitiOe to the environment and r,ncerned
for the environment. What did they do as role models? Well,
first and foremost, they lived an environmental ethic. Most were
not radicals in the strictest sense of the term but you knew that
they thought about their personal life styles in an environmental
context. And, they were Wiling to talk to us about their
perspectives. This helped a great deal.
In addition, they would
suggest books to read and places to go and things to do, all of
which led to an increased environmental sensitivity. Heck, some
of 'em even planned weekend outings or summer programs for us.
We were never close to any nature centers or places like that so
we had to get it all through our schooling or wi.th our families.
Unfortunately, not many kids had parents that thought too much
about environmental concerns.

What else? Let's see. Oh yes, much of our instruction was
issue-oriented.
It was kind of like we were constantly probing
environmentally-related social issues.
Sometimes we would work
on these as case studies and look at the problems from all
possible angles. We searched for alternative positions being
held on issues, the values associated with these positions, ',hat
people believed that led to these values and positions, and what
the alternative solutions were for these issues.
When we
evaluated the possible solutions we always looked at the social,
economic, and political consequences. And, of course, we never
took our eyes off the ecological consequences of the
alternatives. That has to be the bottom line when cv are loAing
for solutions, doesn't it?
Sometimes, instead of looking at specific issues as case studies,
we were given the opportunity to choose issues of particular
concern to us as individuals and investigate these

4

14

ourselves or in small groups. That was particularly interesting
and worthwhile because not all of us were interested in the same
things.
. never could get worked up about the preservation of
wild horses or burros and yet there were kids in our class who
really got excited about their management. What the teachers
called autonomous investigation gave every student an opportunity
to look at issues of concern to him or her in real depth. The
ringer here, however, is that we had to be taught the
investigation skills first. Easier said than done.
But, in the
end we all profited immensely from this training because we also
applied some of these same skills in other classes. We were
pretty good at getting information from agencies, finding sources
in the library, writing questionnaires, interpreting data and the
like.
It sure made life in college a lot easier too.

Anyway, it's hard to point to one thing and one alone and say
that it is responsible for what I am environmentally today. All
of the things I have talked about here were important.
In the
final analysis though, it is probably a matter of perspective...a
point of view if you will. I firmly believe that I am
responsible, rather, that each of us is responsible, for the
maintenance of an equilibrium within the environment.
I guess
you might call that anethic of biospheric integrity. But alone
that ethic or point of view is not enough. You have to learn
what to do with it. These are things I learned in elementary and
secondary schooling. These things probably made me what I am
today.

Introduction

Although environmental education (EE) in the formal K-12 sector varies
widely from community to community and from state to state, the year 1984
finds it, by and large, to be neither pervasive nor very persuasive in the
USA.
Much to the chagrin of environmental educators who want to believe
that EE is having a serious educational impact across the USA, research
tends to suggest that such is not the case (Childress, 1978; Volk, et al.,
in press).
Even in states which have widely adopted programs in EE, the
somewhat limited research associated with said programs tends to indicate
the achievement of a level of environmental literacy far below what should
be expected in a nation which should be in the forefront of a worldwide
thrust geared to the development of an environmentally literate population.
Environmental education, in the strictest sense of the term, remains, after
a decade and a half.of promotion and debate, a stepchild of educational
practice in the K-12 schools of the USA.
Although this document in not being written to cast gloom and doom on the
purveyors of EE in the nation's schools, it must acknowledge the
shortcomings of the field in successfully engaging K-I2 students and
teachers in a crucial arena of social and ecological concerns. Reasons for
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this shortfall are numerous and
both federal and state levels),
education, inadequate curricula
concerning the parameters of EE
programs.

include a lack of governmental support (at
inadequate preservice and inservice teacher
at all levels, and continuing confusion
and its integration into instructional

Resolving all of these problemsmost of which are crucial to the EE
endeavor--is a task of enormous proportions. This particular paper cannot
address all of them nor, probably, should it. It does, however, address
those problems which directly impinge upon policy related to practice in
the K-12 classrooms--those problems focused on or intimately related to
direct instruction.

The First Challenge:

Makiny, and Focusing on the Big Decision

One of tt .?. major problems in EE has been and continues to be associated
with an aispropriate instructional implementation of what "environmental
literacy" is all about.
Environmental educators such as Stapp, Caldwell,
Roth, McKenna, Tanner, and others, appear to agree that the ultimate goal
of EE is to provide an education which results in environmentallyaffirmative citizenship. Or, as paraphrased from Harvey (1977):

...to aid citizens in becoming environmentally knowledgeable and,
above all, skilled and dedicated citizens who are willing to
work, individually and collectively, toward achieving and/or
maintaining a dynamic equilibrium between quality of life and
quality of the environment.
This goal statement certainly iLfers that students. must not only be
knowledgeable about the environment, but must also have a set of skills
which will permit them to function as change agents in society. Even so,
curricular, programs for EE which focus on citizenship action skills are
almost nonexistent. The words of Childress (1978) are as pertinent to this
discussion today as they were six years ago:

...objectives focused on helping students becbme knowledgeable
about their environment and its associated problems, and
developing an appreciation of environmental resources, were
considered of more importance in a majority of programs and
projects than were those objectives focused on helping students
actually solve environmental problems and develop problemsolving skills.

This means that the ultimate goal of EE is either being ignored by
practitioners or perceived as something that can be met through awareness
education.
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It is unlikely that most professional environmental educators are ignoring
the goal out-of-hand. And, although a number of environmental educators
might be prohibited from addressing EE's ultimate goal by their entrapment
in instructional settings dictated by others or in settings not susceptible
to change, this is hardly a plausible explanation for such a widespread
situation.
Rather, the relative inattention to EE's ultimate goal is more
likely a situation governed by a lack of understanding about what it takes
to achieve environmental literacy. The majority of EE programs focus on
environmental awareness.
Research, however, clearly indicates that
awareness per se is not a good predictor of citizen involvement regardless
of how important awareness may be (Horsley, 1977; '<Jingler, 1980; Ramsey.
e4 al., 1981; Winston, 1974).
On the other hand, research conducted by Ramsey, et al. (1981) indicates
that training in environmental action strategy is important in the
development of environmentally active individuals.
In a discussion of
their fir!ings these researchers concluded that:
...a specific knowledge of anc competency with environmental
actimi strategies and techniques foster environmental action
behaiior...ccnversely, environmental awareness instruction fails
to develop eifectively the ability to initiate environmental
action.
Overall, it would seem that specific training in and
application of environmental problem-solving skills constitute a
unique instructional component which, when combined with
environmental information and values, tends to encourage
successfully independent overt environmental behavior.
Thus,
curricular incorporation of environmental action instruction
would seem more likely to achieve the goal of citizen
participation in environmental issue remediatiop.
Their research, then, seems to indicate that there are certain
instructional components, crucial to the development of such citizens, that
should be a part of every individual's educational experiences.
This takes
us directly to Challenge Number Two.

The Second Challenge: Operationalizing Environmental Literacy - Selecting
Appropriate CurrIcular Goals

What are the curricular goals which, must be brought into focus in order to
achieve "environmental literacy" as defined in the previous section?
Although research is gradually providing us with an identification, of
variables which influence behavior, the findings have by no means presented'
us with a complete and comprehensive description of those factors. ".
Researchers have investigated such variables as environmental sensitivity,
knowledge of issues, beliefs, values, locus of control, and a number of
population demographics. In none of the studies conducted thus far,
however, have they been able to account for a substantial majority of the
variance associated with behavior in a manner that is generalizable to
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large segments of the population overall.
There simply appears to be no
single variable associated with the achievement of overt citizenship
action.
That is not to infer that said research is without merit--it is
simply a matter of noting that a great deal remains to be done with respect
to identifying variables or groups of variables which will predict
behavior. Be that as it may, research is beginning to tease out variables
which should be seriously considered as important to the overall process of
changing behavior.
Through this research we have learned enough about
environmental behavior to be able to predict at least some of the elements
which must be incorporated into instructional programs in order to make
them successful.

Among the variables associated with behavior, in one form or another, are
elements such as knowledge of and ability to apply citizen action
strategies, knowledge of ecological principles, human values, belief
systems, knowledge of issues, attitudes, locus of control, and
environmental sensitivity. Most certainly, interactions exist between
these variables but, unfortunately, we do not know exactly what the precise
relationships are. Indeed, whatever the interrelationships are, they may
well be dynamic, i.e.; they may not Oe ,stable over time or from one
situation to another.
Given the paucity of our knowledge concerning environmental behavior, it
might seem presumptuous to recommend instructional goals which are written
for the precise purpose of achieving "literacy." However, we must begin
somewhere and eno'igh evidence exists to guide us in generating goals for
instructional decision-making which permit us to predict outcomes with a
high degree of confidence.

What fellows is a slightly modified set of EE goal statements developed by
the senior author with R. B. Peyton and R.-J. Wilke (1980). These goal
statements are subordinate to Harvey's ,(1977) overall goal statement
(provided earlier) and have been validated against the 1977 Tbilisi
Intergovernmental ConferPnce on Environmental Education objectives and by a
panel of distinguished North American environmental educators (R. S. Cook,
J. Disinger, R. George, H. McKenna, and R. T. Tanner). The goals are
designed to guide the development of instructional materials for EE, i.e.,
to provide a framework from which specific instructional objectives could
be written.

The Goals for Curriculum Development
Level I.

Ecological Foundations

This, level seeks to provide the learner with sufficient
ecological knowledge to permit him/her to ma' :e ecologically sound
decisions with respect to environmental issues.
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The Ecological Foundations Level would minimally include the
following conceptual components:
A.
E.
C.
D.
E.
G.
H.
I.

Individuals and populations.
Interaction and interdependence.
Environmental influences and limiting factors.
Energy flow and materials (biogeochemical cycling).
The community and ecosystem concepts.
Homeostasis.
Succession.
Man as an ecosystem component.
The ecological implications of man's activities and his
communities.
Level II.

Conceptual Awareness--Issues and Values

This level seeks to develop a conceptual awareness of how
individual and collective actions may influence the relationship
between quality of life and quality of the environment and, also,
how these actions result in environmental issues which must be
resolved through investigation, evaluation, values clarification,
decision-making, and finally, citizenship action.
Goals at this level 'Ire to. provide opportunities for learners to
conceptualize:
A.

S.

C.

D.

E.
F.

G.

how man's cultural activities (e.g., religious,
economic, political, social, etc.) influence the
environment from an ecological perspective.
how individual behaviors impact on the environment from
an ecological perspective.
a wide variety of environmental issues and the
ecological and cultural implications of these issues.
the viable alternative solutions available foi
remediating discrete environmental issues and the
ecological and cultural implications of these
alternative solutions.
the need for environmental issue investigation and
evaluation as a przraq..isite to sound decision-making.
the roles played by differing human beliefs and values
in environmental issues and the need for personal
values clarification as an integral part of
environmental decision-making.
the need for responsible citizenship action (i.e.,
persuasion, consumerism, legal action, political action,
ecomanagenient) in the remediation of environmental
issues.

9
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Level III.

Issue investigation and Evaluation

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

,B.

C.

D.

E.

F.

Goals for Component A are to develop in learners:

the knowledge and skills needed to identify and
investigate issues (using both primary and secondary
sources of information) and to synthesize the data
gathered.
the ability to analyze environmental issues and the
associated value perspectives with respect to their
ecological and cultural implications.
the ability to iden;ify alternative solutions for
discrete issues and the value perspectives associated
with these solutions.
the ability to a.:tnnomously evaluate alternative
solutions and'ascociated value perspectives for discrete
environmental issues with respect to their cultural and
ecological implications.
the ability to identify and clarify their own value
positions related to discrete environmental issues and
their associated solutions.
the ability to evaluate, clarify, and change their own
value positions in light of new information.

Component B:
Goals for Component B are to provide learners with
opportunities to:
G.
H.

participate in environmental issue investigation and
evaluation.
participate in the valuing process in a manner as to
permit the learner to evaluate the extent to which
his/her values are consistent with the goal of achieving
and/or maintaining a dynamic equilibrium between quality
of life and quality of the environment.

Level IV:. Environmental Action Skills--Training and Application
This level seeks to guide the development of those skills
necessary for learners to take positive environmental action for
the purpose of achieving and/or maintaining a dynamic equilibrium
between quality of life and quality of the environment.
Goals at
this level are presented in two components.
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Component A:
A.

The goal for Component A is to develop in learners:

those skills which will permit them to effectively work
toward ends which are consistent with their values and
take either individual or group action when appropriate,
i.e., persuasion, consumerism, political action, legal
action, or ecomanagement.

Component B:
The goals for Component B are to provide learners
with opportunities to:
B.

C.
D.

make decisions concerning environmental action
strategies to be used with respect to particular
environmental issues.
apply environmental action skills to specific issues,
i.e., to take citizen action on one or more issues.
evaluate the actions taken with respect to their
influence on achieving and/or maintaining
equilibrium between quality of life and qqalit
the environment.

a di

Whether or not this set of goal statements is "the definitive set of goals"
is largely a :hoot issue.
The writers predict that the developers of these
goals would, in fact, write tham a bit differently in 1984 than was done in
1980.
For example, itAs felt that the goals would contain more emphasis
on beliefs, locus of control, and sensitiviti.
Even so, this set of goals
or a similar one should--nay, must--be used by instructional planners now
and in the future.
To fail to do so will, in fact, guarantee the
continuation of an environmental education-which falls far too short in its
achievement of the goal of developing a responsive and skilled citizenry.

The Third Challenge:

Taking the Goals to the Classroom

The writers have long observed that there is a very real difference between
establishing goals for instruction on one hand and seeing those goals
implemented on the other. The reasons for this discrepancy. are many and
frustrating and will not be discussed here.
Let it be said simply that
very real challenges are faced by environmental educators in seeing
appropriate goals translated into educational practice. The third
challenge addresses some of these variables.
Regardless of the logic which can be brought to bear on arguments
associated with appropriate goals for'instructional practices in
environmental education, there mosc exibt a consensus of opinion in favor
of such practice before much can be accompl4shed. Whether such a consensus
exists is a situation that has long been in need of clarification.
Beyond
consensus, 'with respect to goals for EE, lie questioni related to the need
for goal-oriented curricula, the potential for seeing said curricula
accepted by the educational community, anu the need for teacher preparation
should these innovations be implemented.

11

21

.

In a recent national needs assessment conducted by Volk, et al. (in press),
answers to the questions raised above were vigorously pursued. Using data
collected from 99 professional environmental educators (chosen at random
from membership lists provided by the Conservation Education Association
and the North American Association for Environmental Education), Volk
answered five questions which focused on the goal statements found in the
previous section. These questions were:
1.

2.

3.
4.
5.

To what extent is this goal important?
To what extent do existing curricula accomplish this goal?
To what extent is there need for new curricula addressing
this goal?
To what extent would new curricula addressing this goal be
used by teachers?
To what extent would inservice teacher education be needed
for new curricula addressing this goal?

Respondents were also asked to consider these five questions at each of
four academic levels:
elementary, middle school/junior high school,
secondary, and college/university. In each instance, they were asked to
respond to a rating scale which ranged from "to no extent" to "a complete
.1xtent" with the midpoint being "a moderate extent." Each respondent could
also choose to respond that'he/she did not have sufficient knowledge to
rate a particular item at a particular academic level.
The collapsed data from the Volk, et al. (in press) study can be seen in
Figure 1. The data indicate a sharp discrepancy between how important the
goals are regarded and the level of accomplishment at each academic level.
Results not only indicate 'a substantial consensus concerning the importance,
of goals per se but also considerable support for the development of
curricular materials which meet these goals.
Further, it was perceived
that the materials would, in fact, find more than moderate acceptance in
classrooms at three of the four academic levels.
Moreover, respondents
appeared to be qi:lte certain that there is a substantial need for inservice
teacher education at all academic levels.
Interestingly, an earlier study reported by Champeau, et al. (1980) tends
to support the Volk findings.
In the Champeau study, 129 central Wisconsin
K-12 teachers responded to a mailed questionnaire which focused directly on
the goals presented in the previous section.
Using a strongly disagree to
a strongly agree Likert-type questioning strategy, Champeau assessed, among
other things, whether teachers felt there was a need for curriculum
materials addressing the goals, whether teacher workshops were needed to
provide educators with the knowledge and skills necessary fir accomplishing
the goals, and whether the achievement'of "environmental literacy" should
be an important component of every student's education.

Over 80 percent of the respondents in the Champeau study responded with
agreement or strong agreement when asked whether curriculum materials
needed to be developed (at all goal levels).
Nearly as many responded in
the same manner when asked whether teacher workshops were needed regarding.
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Curriculum Need

123

Teacher Education Need [S]

Use of Curricula

Figure 1.. Weighted (in terms of the number of subjects responding to
each item) grand means of the responses to each of the five major needs
assessment questions portrayed at each of four academic levels (where
means of 2.0 = to a very little extent, 3.0 = to a moderate extent,
4.0 = to a considerable extent, and 5,0 = to a complete extent).
(Volk et al., in press)
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the goals.
With respect to the need for students to achieve environmental
literacy, an overwhelming 93 percent responded. agree or strongly agree.

One might suspect significant bias on the parts of professional
environmental educators concerning the importance of the goals, the need
for curriculum development, and the need for teacher education. However,
when classroom teachers respond similarly, the validity of the Volk
research findings is substantially strengthener'. Thus, there,appears to be
sufficient evidence available to support a demand for the acceptance of the
goals, curricular development designed to meet the goals, and inservice
teacher education addressing knowledge of and skills for meeting the goals.
It seems obvious that,,unless developers of instructional materials and
teacher trainers accept the goals and the research findings associated with
the goals, not much will be accomplished. Unfortunately, both developers
of curricula and professional educators have a propensity for making
educational decisions on an intuitive rather than on an empirical
basis--persuasive arguments to the contrary aside. Of course, where
commercial variables are concerned, curricular decisions are- -most
to
be made on the basis of perceptions concerning sales potential rather than
on hard research data. The question that remains, of course, is "what can
be dOne?"

AligpingTheory and Practice
Although environmental educators heartily endorse the ultimate goal of
environmental literacy as a group, it appears that on an individual basis,
they tend to focus on specific components of environmental literacy and to
expend their effort in limited areas. While not questioning the dedication
and commitment of environmental educators, one need only observe the
,preponderance of awareness-oriented curricula (Bottinelli, 1976; Childress,
1978; NEA, 1970; Pettus & Schwab, 1978; Tewksbury & Harris, 1982) and of
awareness-oriented EE research (Hungerford, et al., 1983) to find evidence
of these narrow foci.
Thus, inherent in the challenge of taking EE goals to the classroom is the
alignment of theory and practice.
If, in theory, environmental educators
accept the environmental literacy goal and its attendant subgoals (as both
EE literature and research seem to indicate they do), then that acceptance
of the total structure should be reflected in practice.
The set of EE goals described earlier are hierarchical in nature. Few
environmental educators would e^....!:7- the practice of asking learners to
evaluate issues and solutions with respect to ecological and cultural
implications (Level III, Goal D) without first attempting to provide them
with suf':cient ecological knowledge to permit ecologically sound decisionmaking (Level I).
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Similarly, it appears educationally and environmentally irresponsible to
address only the lower level EE goals.
That those lower goal levels are
important and, indeed, critical cannot be denied.
But, to provide learners
with a foundational knowledge of ecology and to develop in them an
awareness of environmental issues and human values is simply not enough.
Without teaching individuals how to apply ecological concepts and
principles in the investigation and evaluation of issues and solutions and
how to participate as citizens in environmental decision-making, there is
little reason to believe that learners will autonomously develop into the
"citizenry educated in environmental problem-solving" which Hawkins and
Vinton (1973) regard as "the,solution to the environmental crisis" (p.
108).

Applying the Goals - An Ins t ructiona

model

Once environmental literacy bas been consciously accepted as the ultimate
goal in EE (with its attendant subgoals), the challenge of taking the
goal(s) to the classroom takes on additional meaning. Concern then focuses
on how to ensure the outcome prescribed by environmental literacy, i.e.,
environmentally responsive and skilled citizens.
The vehicle by which environmental literacy is translated into classroom
practice is the EE curriculum. There is no doubt that EE curricula abound.
The fact that those curricula are predominantly focused on the lower level
goals does not and must not indicate a wholesale condemnation of axisting
curricula.
Instead,, environmental educators are faced with the tasks of
examining existing EE programs and projects, and of critically analyzing
them as to the goal level(s) which are addressed.
After thorough analyses,
educators can then embark on supplementing and sttengthening EE curricula
to adequately reflect the overall literacy thrust.
In all probability, a number of these evaluative efforts vill result in the
acknowledged need for EE curriculum development." Numerous models exist to
guide, practitioners in curriculum development and instructional planning.
The following several pages present one such model (see Figure 2) which has
lent itself well to designing effective instruction.
Additionally, this
model has proven particularly appropriate and beneficial for use by
practitioners, i.e., by classroom teachers, and therefore is extremely
useful in developing instructional patkages at the'school district level,
as well as at the state, regional, or national level. The model, if
applied rigorously, can result in organized, internally consistent, and
valid EE materials for any receiver group, grade level, or content area.
As explained by Hungerford and Peyton (1980), the heart of the model
incorporates instructional objectives (A), pretesting (BO, instruction
(B), and posttesting (C). Curricular goals (A1) and curriculum
evaluation (D) have also been included in the model to show their
relationship to instruction as such. A brief discussion of the four major
components is provided below.

Curriculum Development and the InstructionalProceis
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Instructional objectives (A) are critical to the entire process
of curriculum development and instruction. This component
establishes what the learner is to learn, i.e., what the
instructor is to teach.
The selection of instructional objectives should be based on:
(1) the curriculum goals being used, (2) the scope and sequence
of the curriculum under development, (3) what behaviors the
students are expected to demonstrate subsequent to instruction,
(4) what the students' capacities are at the beginning of
instruction, and (5) the resources available to the instructor
(school).

Once the instructional objective is selected it should be
inspected for consistency with the goals being used.
It should
also probably be stated in performance terms in order to permit
the instructor to measure its acquisition during or subsequent to
instruction. Several examples of performance objectives
appropriate for the goals used in this document are stated in the
following list:
Goals
Level I
Part G

Objective
(1)

Subsequent to the unit on
homeostasis, the students will be able
to write an appropriate definition for
the term.

Level I
Part G

Subsequent to the unit on
homeostasis, the students will visit a
local, stable ecosystem and cite at least
three (3) variables that contribute to
the homeostatic nature of that ecosystem.

Level II
Part A

(3)

Following a unit on man's cultural
activities and the environmental
implications of these activities,
students will be able to state two (2)
ways in wtich regional ecosystems are
threatened by man's activities.
Similarly, students will be able to
explain why these activities threaten
said ecosystem.

Level III
Part A

(4)

(2)

Aft4r completing the module on
investigation using secondary sources,
the studentswill draw an issue (from a
set of issues prepared by the instructor)
from a container and locate at least six
(6) current references dealing with that
issue from the card catalog and/or the
Readers' Guide (or any other appropriate
sources assigned by the instructor).
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Level IV
Part A

(5)

Students completing the module on
environmental action will be able to
write a suitable definition for
consumerism and cite at least two current
issues that could possibly be influenced
3, that mode of action.

(Note:

The five objectives written above are examples only and
do not necessarily constitute the writers' recommendations for
objecti "es for particular goal levels.)
The benefits of using performance objectives (P.O.'s) are many.
A few of these benefits follow:
(1) P.O.'s contribute to the
logical sequencing of content in curriculum development.
(2)
P.O.'s contribute to effective communication concerning expected
outcomes between developers, students, teachers, and parents.
(3) P.O.'s help provide a mechanism whereby both instruction and
curricula can be evaluated., (4) P.O.'s promote efficient
learning when students realize What is expected of them.
(5)
P.O.'s facilitate pretesting when this component is appropriate.
(6) P.O.'s help evaluators measure the acquisition of particular
goals.

Pretesting (BI) is undoubtedly of great value when an
instructor is beginning a new unit or commencing to work with a
group of unfamiliar students. When used, pretesting should
involve an evaluation of the extent to which students have
already mastered the performance objectives reflected in the
curriculum.
Pretesting must be condistent with the objectives
and anticipated instruction if to be of any value whatsoever.
In situations where the instructor is thoroughly familiar with
the students - or where the courses are very sequential in nature
- pretesting for every unit or module is probably not necessary.
Instruction: Content and Methods (8) involves the selection of
the content most appropriate for getting students to master the
objectives in question. Also involved are the selection of
suitable methods, the selection of instructional materials to be
used, and the sequencing of activities used in instruction.

Content used for achieving particular goals may differ from
school to school ormation to nation. Certainly, students living
in an oak-hickory ecosystem shduld learn the concepts associated
with "ecosystem" by interacting with the forest.
It would be
foolish to ignore the student's own regional biome and focus on
another in a distant region, e.g., rain forest.
Similarly,
environmental issues vary from region to region and those of
immediate concern to the student should be used - at least
initially - when curricula are being prepared.
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The ,availability of instructional materials will also differ from
school to school and region to region.
Some schools may have
access to many visual aids while others do not-.
The same is true
for library resources, access to field study areas, and
laboratory facilities. These considerations must be kept sharply
in focus when developing curricula.

Modes of instruction are critically important to the curriculum
developer and instructor. The hest available methods should be
employed when designine lastructional sequences. A field trip
may prove eminently more profitable than a lecture about a
resource.
Debate may provide considerably more values
clarification potential than simply reading about an issue. A
laboratory may well teach far more about an ecological principle
than a discussion about that principle. Methods can make the
difference between a powerful learning experience and one that
fails to result in the adquisition of desired knowledge, skills,
or attitudes.
Posttesting (C) may, in fact, be a poor term to describe all of
the attributes of this component because it infers that
instructional evaluatiqn will take place upon the completion of a
unit or module. Certainly, many objectives can' and will be
evaluated enroute, as students progress through the learning
sequence. Many affective objectives, for example, can be
evaluated by the instructor's observation of receiver behavior
during a variety of activities, e.g., the student's involvement
in the values clarification process during a debate, a case study
analysis, or a simulation activity.
Still, many objectives will be evaluated subsequent to
instruction. Regardless of when evaluation takes place, the
critical thing to keep in mind is to guarantee that students are
evaluated on the objectives as stated, in a manner consistent
with instruction. Herein lies a much too common problem in
education, that of preparing objectives, providing instruction,
and then evaluating receivers on some other set of objectives.
If the performance objectives have been carefully prepared and
clearly stated, evaluation becomes a relatively simple matter.
Of course, the evaluation mode or strategy will depend entirely
on the way in which the objectives have been stated, i.e., the
.evaluation instrument will measure what the objectives specify as
appropriate human behavior following instruction.
Oftentimes educators infer that the evaluation process is
measuring only student success. This is only partly true in that
posttesting is a remarkably good indicator of the suitability or
Success of instruction, particularly if the objectives and
instruction are sound. Posttesting is also a powerful mechanism
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for establishing.the need for revision in either the objectives
or instruction or both. When revision is called for it should be
undertaken promptly and with careful planning.
The above model provides a rational and orderly- approach to instructional
practice in EE.
For a more extensive discussion of those processes, the
reader is referred to Stratejies for Developing an Environmental Education
Curriculum4 (Hungerford and Peyton, 1986).

Preparing the Practitiorca
If the curricula are the vehicles by which EE goals sre taken to the
classroom, then the practitioner (the instructor) is'the driving force
behind those curricela. Recent research (Champeau, dt al., 1980; Peyton
and Hungerford, 1980; Volk, et al., in press) clearly substanciites the
need for improved teacher education at both pre- and inservice levels.
Numerous other international, national, and state level surveys have
documented similar needs (Bottinelli, 1976; Childress, 1978; Hyde, 1977;
Miles, 1971; REA, 1970; Trent, 1975; Unesco, 1977).
With respect to teacher education needs, Salim (1977) writes that:
...the conclusion that arises clearly and pervasively from a
consideration of needs in the training of teachers for
environmental education is that a broad, multifaceted a proach is
necessary. A long and arduous journey separates confer nce
rhetoric and goal-setting from practical implementation of
effective teacher-training programmes..
"Arduous" may prove to be the understatement of the last quarter of this
Indeed, changes in teacher education--except those imposed on the
educational community by superordinate political/legislative systemsare
hard to achieve.
But, it is imperative that the environmental community
believes that change is possible. And, of course, it is,, however arduous
century.

the task.

A major step 'in effecting this change is the identification of those
competencies needed by teachers which will enable them to become effective
environmental instrucums. ,Fortunately, these competencies have been
described in s Unesco publication prepared by Wilke, et al. (1980) entitled
Strategies for the Training of Teachers in Environmental Education.5 In
this publication the authors identify, in behavioral terms, competencies
needed in two areas:
(1) foundational. competencies in professional
education and (2) competencies in environmental content. These
competencies parallel completely the goals for EE described earlier and are
described below.
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EE TEACHER COMPETENCIES
I.

Foundational Competencies in Professional Education

The effective environmental education teacher should be able to...
(1)

...apply a knowledge of whicational philosophy to
the selection (and/or development) of curricular
programs and strategies to achieve both general
education and environmental education goals.
(It is important that all educators be aware of the
philosophical. basis for education in their own
society.
Environmental education goals and methods
should be evaluated in light of such philosophies as
Experimentalism or Reconstructionism. Many accepted
goals of general education supported by such
philosophies are entirely consistent with
environmental education goals. General education
materials and methods may sometimes need to be
merely "environmentalized" to achieve the goals of
each.)

(2)

...utilize current theories of moral reasoning in
selecting, developing and/or implementing
environmental education curricula in order to
achieve accepted goals of, EE with effectively
selected receiver groups. (Included in this
category of "moral reasoning" are not only theories
of moral development, but theoriesof valuing
processes as well. Environmental education teachers
should be competent to assess the developmental
readiness of receivers when dealing with attitudes
and processes in the affective domain. Teachers
should be able to use strategies which allow,,
receivers to recognize the role of values in
environmental decision-making, clarify value
positionso'and understand the valuing process.)

(3)

...utilize current theories of knowledge/attitude/
behavior relationships.in selecting, developing
and/or implementing a balanced curriculum which
maximizes the probability of desired behavior
Changes in receivers.
(Environmental educators
often assume linear relationships among ecological
knowledge, positive environmental attitudes, and
environmentally ethical behavior. Current research
indicates that such may not be the case. Many
mriables impinge on environmentally ethical
behaviors, including various categories of
knOwledge--e.g., ecological knowledge vs: trade-off
costs, experiences, and locus of control, internal
or external. A balanced and syntactically sound
curriculum is necessary to achieve environmental
education goals.)
.
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(4)

.

...utilize accepted learning theory (e.g., Piaget,
,Bruner, Gagne) in selecting, developing, and/or
implementing curricular materials and teaching
strategies to effectively achieVe environmental
education goals with selected receiver groups.
(The nature of many environmental education goals is
problem-solving. Learning thSory has much to offer
in guiding the selection of materials and strategies,'
to develop problem-solving ailities. Selection of
appropriate environmental education materials and
strategies for specific receiver,age leVels may be
effective when theories of learning,development are
considered. A pragmatic
proach to this body of
knowledge would do much t increase the
effectiveness of environmental education teachers.)

(5)

...teach for the transfei of learning to insure that
learned knowledge, atti udes, and cognitive skills
will be transferred to lifestyle decision- making by
receivers.
(The ultimate goal of environmental education is to
produce envirpnmenta y literate citizens who are
willing and capable f taking positive environmental
actions in their li es.
often, educators fail
to teach for the tr nsfer of knowledge, attitudes
and cognitive proc sses learned in the classroom, to
use in problem-so ing in students' lives.)

(6)

...select and implement effective instructional
methodologies to achieve environwantal education
goals appropriate for desired cognitive and
affective outcomes, receiver characteristics, and
available facilities (e.g., time, money, personnel):
(A)
(B)

(C)
(D)
(E)
(F)

(G)

(7)

outdoor education methods.
affective education methods (e.g., values
clarifiation, Bank'a inquiry model, moral
dile
model).
simul tion games (including role playing).
case tudy methods.
comm nity resource use (ecological, issuerel ed, human resources).
met ods of autonomous student and/or group
investigation and evaluation of environmental
issues..
methods for effectively handling controversial
environmental issues.

...use effective means of planning for instruction.
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II.

(8)

...effectively infuse environmental education
curricula and methods into all appropriate
disciplines.

(9)

...effectively evaluate environmental education
instructional outcomes in cognitive, affective, and
behavioral domains.

Competencies in Environmental Education Content
Level I:

Ecological Foundations

The effective environmental education teacher should be able
to...

(10)

...apply a knowledge of ecological principles to the
analysis of environmental issues and identify key
ecological principles Involved.

(11)

...apply a knowledge of ecological principles to
predict the ecological consequences of alternative
solutions.to environmental problems.

(12)

...be sufficiently literate in ecology to identify,
select, and interpret appropriate sources of
scientific information in a continuing effort to
investigate, evaluat; and find solutions for
environmental problems.

(13)

...communicate the major concepts in ecology and
their implications for environmental quality.
A
partial listing of ecological concepts is presented
below to provide examples of how this competency
level should be further operationalized. The
criteria for further development and selection
should include the usefulness of the ecological
concept in understanding man's dependence on a
stable, productive ecosystem for survival, and how
man's activities impact on ecosystems.
A.

B.
C.

Individuals, populations, communities, and
ecosystems represent legitimate organizational
levels in nature which must use homeostatic
mechanisms to cope with the laws of the universe
(e.g., laws of thermodynamics) and the forces of
change in the environment, in order to survive.
Energy flows through and matter must recycle in
ecosystems.
Succession is the process of ecosystems changing
with time, generally from a less complex stage
to a more complex and mature stage.

The population as an organizational level is the
basic unit of the ecosystem. Each population
occupies a specific functional niche which
"fits" into the organization of the ecosystem
(e.g.,, as part of the energy flow and
biogeochemical cycles).
Level II:

Conceptual Awareness

The effective environmental education teacher should be able to
select, develop and/or Implement curricular materials which will make
receivers aware of
(14)

...how man's cultural activities (e.g., religious,
economic, political, social, etc.) influence the
environment from an ecological perspective.

(15)

...how individual behaviors impact on the
environment from an ecological perspective.

(16)

...a wide variety of local, regional, national and
international environmental issues 'and the
ecological and cultural implications of these
issues.

(17)

...the viable alternative solutious available for
remediating discrete environmental issues and the
ecological and cultural implications of these
alternative solutions.'

(18)

...the need for environmental issues investigation
and evalmatIon as a prerequisite to sound
decisionmaking.

(19)

...the roles played by differing human values in
environmental issues and the need for personal
values clarification as an integral part of
environmental decisiowmaking.

(20)

...the 7sed for responsible citizenship action
(e.g., persuasion, consumerism, legal action,
political action, ecomanagement) in the remediatior
of environmental issues.

Level III:

Investigation and Evaluation

The effective environmental education teacher should be competent to
investigate environmental issues and evaluate alternative solutions,
and to develop, select and/or implement curricular materials and
strategies which will develop similar competencies in receivers,
including...
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(21)

..the knowledge and skills needed to identify and
investigate issues (using both primary and secondary
sources of information and to synthesize the data
gathered).

(22)

...the ability to analyze environmental issues and
the associated value perspectives with respect to
their ecological and cultural implications.

(23)

...the ability to identify alternative solutions for
discrete issues and the value perspectives
associated with these solutions.

(24)

...the ability to autonomously evaluate alternative
solutions and associated value perspectives for
discrete environmental issues with respect to their
cultural and ecological implications.

(25)

...the ability to identify their own value positions
related to discrete environmental issues and their
associated solutions.

(26)

'...the ability to evaluate, clarify, and change
their own value positions in light of new
information.

Level IV:

Environmental Action Skills

The effective environmental education teacher should be competent to
take positive environmental action for the purpose of achieving and/or
maintaining a dynamic equilibrium between quality of life and
quality of environment, and to prepare, select, and/or implement
curricular materials and strategies which develop similar competencies
in receivers.to take individual or group action when'appropriate
(i.e., persuasion, consumerism, political action, legal action,
ecomanagethent, or combinations of these action categories).
Once the EE competencies have been described, there is a necessity for
convincing teacher educators that they must train teachers for the
demanding roles that lie before them. The easiest strategy would be to
make such training mandatory in every state in the USA.
Even though this
has been successfully accomplished in Wisconsin, it is highly unlikely that
.many states will follow suit. It appears that the only alternative is to
"hawk" EE goals and the need for their impleme.ltation at teacher educator
conferences and to do so until the message is internalized.
Said
persuasion must, however, be accompanied by a professional commitment to
help train teacher educators wherever acceptance is observed. These things
should most probably be coordinated and supported by our existing national
organizations.
Although the expenditures of time and money would be
significant, such a commitment may be crucial.
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Allied Challenges
Thus far, we have explored three major challenges to the K -12 EE community:
1) accepting an overriding goal for K-I2 EE; 2) selecting subordinate goals
which correspond to the development of an environmentally active and
responsible citizenry; and 3) addressing critical variables which are
precursors to seeing these goals implemented.
Needless to say, there are other challenges facing the environmental
education community--some of them more crucial than others.
Included among
these challenges are the following:
4) Gaining community and administrative support for the curricular
changes proposed in this document. That support must'certainly be garnered
not only from that part of the public which contributes to public education
but also from that increasingly large sector which supports priIate
educational institutions.
5)

Consolidatini EE into the jeneral education curriculum.
Instructional decision-makers face a difficult choice in this regard, i.e.,
whether to attempt to incorporate separate EE courses into already existing
curriculum programs or to infuse environmental content into existing
courses.
Both strategies are replete with agonizing problems.
Both
require careful planning and monitoring in order to maximize their
potential for success.
6)

Establishing workohle liaisons between formal and nonformal
environmental educators and prurams. Said liaisons must be supportive of
both educational arenas' and must result in the accomplishment of the same
overall goals. Both formal and nonformal gE have important roles to play
in the development of environmental literacy.
A prime example of this
might be found in the area of environmental sensitivity, which appears to
be a precursor to pro-environmental behavior. Research has identified
several variables which appear to affect environmental sensitivity
(Peterson and Hungerford, 1981; Tanner, 1980). Among them are frequent and
long-term experience in the out-of-doors, outdoor experiences in youth
organizations and/or family outings, and role models who stimulate interest
in environmental systems and provide educational and professional guidance.
It seems cogent to suggest that some of these variables might best be
addressed by formal environmental educators while others might prove better
suited to the nonformal realm. Regardless, a cooperative effort between
educators in both arenas and an educational articulation between formal and
nonformal programs appear imperative in providing a comprehensive
environmental education for today's young people.
7)

Gaining federal support. Environmental education must also make a
concerted effort to gain support from federal agencies, particularly those
that are in a position to publicly affirm that support and to create
legislative and/or financial pathways through which change can occur. It
appears that EE has little respect in many federal quarters.
Irrespective
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of whether this is the case, it is obvious that EE is obtaining little
support at the federal level. And., at least in part, it seems quite likely
that this hypothesized lack of respect and support stems from a lack of
cohesiveness and direction within the EE community itself. Until the EE
community remedies thebe situations, society, society's children, and the
environment will be the losers.

Concluding Statement
A paper such as this, by its very nature, usually raises more questions
than it answers.
Unfortunately, some of the unanswered questions are used
or can be used as excuses for not acting on the challenges facing EE. In
this particular instance it appears as though meeting the challenges should
transcend both the questions and the excuses.

.

The K-12 schools in this nation provide a unique opportunity for the
development of environmental literacy. Virtually every individual - every
future citizen of our society - is shaped and influenced by the formal
educational system.
It it, at long last, time to look at what we know
about changing behavior and to use that knowledge to produce teachers who
can teach for environmental literacy and students who can respond
successfully to that instruCton. In a situation where the survival of
society and the biosphere are probably'at stake, it is cause to make one
wonder why we are not already on task.

Acknowledgements
The authors would like to express appreciation to Audrey Tomera (Southern
Illinois University at Carbondale) And Rick Wilke (University of Wisconsin
at Stevens Point) for their critical comments and suggestions on the
content and organization of this document and to acknowledge the very able
assistance of our typists W.sth Paulsen and JeNeane Coleman (Murray State
University). Additionally, we wish to acknowledge those who have
contributed to this document through their activity on the forefront of EE.,
research related to behavior. Among those individuals are Ben Peyton,
Richard Borden, Gary Harvey, Jody Hines, Gary Klingler, Tom Marcinkowski,
Nancy Peterson, John Ramsey, Archibald Sia, Tom Tanner, R. J. Wilson, and
many others.

Eninotes

3Although a number of studies have sought to identify determinants of,
environmentally positive behavior, one ongoing study merits mention at this
point.
Sia, et al. (1983) have incorporated several variables, which
previous studies had denoted as having behavioral predictive power, into a
single investigation in order to ascertain the relative strength of each in
predicting pro-environmental behavior. The predictor variables included in
this study were 1) level of environmental sensitivity, 2) perceived
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individual locus of control, 3) perceived group locus of control, 4)
perceived knowledge of environmental action strategies, 5) perceived skill
in using environmental action strategies, 6) psychological sex role
classification, 7) belief in/attitude toward pollution; and 8) belief
in/attitude toward technology. Using two samples Of convenience (Illinois
and Wisconsin Sierra Club members and participants in Alderhostels at
Southern Illinois University-Carbondale), Sia measured each of the above
variables and also obtained a measure on the criterion variable, level of
environmental activism. Subjecting the data to stepwise regression
analysis, Sia has found that the strongest predictors of pro-environmental
behavior are perceived skill in the use of environmental action strategies
(accounting for 38% of the total variance) and level of environmental
sensitivity (accounting for 13% of the total variance). What is remarkable
about these findings is that no previous studies have been able to account
for such a large portion of the variance (51%) when subjecting the entire
sample to a regression analysis.
4This document is available from Unesco, 7, place de Fontenoy, 75700
Paris, France.

5This document is available from Unesco, 7, place de Fontenoy, 75700
Paris, France.
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"Environmental Studies": Towards a Definition
Royal Bruce Hard&

Abstract:

Based on a review of the literature, this paper traces the

3;705history of attempts to define thp scope of environmental studies as
an interdisciplinary field within higher education.
Highlighted are
definitions phrased by early academic programs, pieces of legislation, and
reports from international conferences. Environmental studies is then
contrasted with seven other distinct fields of study (which are overlapping
and contributory):
(2) Conservation/Natural Resource Management - human
management of natural resources to maximize human utilization; (2)
Ecology - the science of ecosystems; (3) Environmental Design applications by architecture, landscape architecture, and urban & regional
planning; (4) Environmental Engineering/Technology - the techniques of
sanitary engineering in the design of public works; (5) Environmental
Health - deleterious effects of technological advancement on human health;
and (6) Environmental Science - the biophysical 'hardware' of environmental
studies. A table presents the 354 subject, headings used to label fields of
environmental specialization by six indexing agencies. In conclusion the
author offqra the following as a working definition for the broad middle
ground of academic concern called Environmental Studies:

Environmental Studies is the interdisciplinary search for
knowledge about, and understanding of, natural (physical and
biotic) systems and of the dynamic interactions between these
systems and humankind's social and cultural systems.

Search For a Definition
Within higher education 5n the United States, the generic name that has
come to be used to identify academic endeavors relative to the environment
is Environmental Studies. This is true in any or all of the three historic
areas of higher education's mission: teaching, research and community
dervice; and it holds true in most of the English- and non-English-speaking
world as well. It is not germane to this study to document exactly how or
why this is so, but the style of the name is not out-of-keeping with other
interdisciplinary studies areas: American Studies, Black Studies, Women's
Studies, etc.
Newly coined names such as "Environtdlogy" (Davis, 1978b)
and "Ecography" (Hefner, 1970) did not survive on their own campuses (Iowa
State University and Hampshire College, respectively), to say nothing of
taking hold elsewhere.

1"Stone Walls," R.D. 1/4 - Box 257, Sussex, NJ
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Within governmental circles in the United States and elsewhere, and
throughout the broad, many-faceted environmental movement, the name applied
as an umbrella to this area of study and activity is Environmental
Education.
This term covers all aspects of communication, teaching, and.
training at all educational levels -- primary, secondary,_ post- secondary -and in all modes: formal and non-forma1.2
Within post-secondary education, the name Environmental Education is
generally reserved for a specialization under teacher training located in
professional seinols of education.
These overlapping and duplicative terms create confusion for the
uninitiated and experienced alike, and consternation for the purists among
us.
But once one makes the adjustment to this difference in usage of
nomenclature, one can get on with more serious matters. However, it is
important to note the organizational source of the environmental literature
before one in order to adjust to the appropriate set of nomenclature.
Researchers in this field have had good reason to wish for a standard
classification system of degree major programs in higher education. Such a
taxonomy already exists under the acronym AEGIS (for Higher Education
General Information Survey), a federal classification system introduced in
the early 1970's.
But it is not without its faults and limitations.
Piisto it-lacks universality of usage, New York State being the major
proponent of the system. This is so because the New York State Board of
Regents serves as the accrediting agency for institutions of higher
learning within rthat state, in the place of a regional accrediting
organization, and the Board of Regents has adopted and utilizes the REGIS
code.
It requires an initial registration and an annual re-registration of
all degree major programs offered at all accredited institutions of higher
learning throughout the state (Collins, 1982).
Secondly, the system ap
devised is similar to the Dewey Decimal System for library indexing, a
four-digit number being followed by a decimal point, and more numbers to
the right of the decimal point if further subdivision is required. As
might be expected, there is no classification code for Environmental
Studies or Environmental Science. The computer print-out sheets of the New
York State Board of Regents Provide four different classifications where
one might expect to find such programs:
0201

0420
0922
4902

Architecture and Environmental Design:
Environmental Design, General
Biological Sciences:
Ecology
Engineering:
Environmental and Sanitary Engineering
Interdisciplinary Studies:
Biological and Physical Sciences

Of the 22 institutions in New York State identified and verified as having
Environmental Studies programs, two were listed on their computer
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print-outs under the category of Environmental Design, 11 under. Ecology, 3
under Biological and Physical Sciences (Interdisciplinary), and none under,
Environmental and Sanitary Engineering.
Unable to be located were the
programs of six institutions altogether, these programs evidently being
hidden under some other equally inappropriate subject heading. The proper
location for classifications entitled Environmental Studies and
Environmental Science exists Under the overall heading Interdisciplinary
Studies, coded 4900. Under that heading there are only five sub-headings
presently assigned;
4901
4902
4903
4904
4905

General Liberal Arts and Sciences;
Biological and Physical Sciences;
Humanities and Social Sciences;
Engineering, and Other Disciplines; and
Other, Specify.

There is clearly a need for at least two more new sub-headings, making
provision for Environmental Studies and Environmental Science, and their
various specializations via further subdivisions to the right of the
decimal point.
Thirdly, the federal government has determined recently that the REGIS
system should be discontinued and replaced by an as yet unreleased new
syitem with the acronym CIP (for Classification of Instructional Programs)
being prepared by the National Center for Educational Statistics in
Washington, D.C.
One can only hope that it will make better provisioi for
interdisciplinary Environmental Studies than did REGIS (which had the
capacity, but lacked the formal designation of a number code for
Environmental Studies).
Individually and collectively, persons from all areas of the environmental
movement have contributed meaningful definitions of the sphere of concern
and activity around which they have rallied. We will benefit from looking
at some of these. But. first we need to look at the key word 'environment'
itself.
According to A. Geoffrey Norman, "(e)nvironment,' literally 'that
which surrounds,' includes all conditions and stimuli that affect human'
life, whether natural or man-hade, whether man is aware of them or not
(Norman, 1974)." F. Kenneth Hare asks, then answers, how do we define
environment?
From a man's-eye view we can perceive three possibilities: (i)
The natural environment, which means the physical-biotic world
outside society, and our interaction with it. This view supposed
that it is feaSible to separate our handiworks from that cf
nature....(ii) The social environment, which arises from the
obvious fact that each of us has to survive in a matrix of our
fellow men, SmA that each society must coexist with surrounding
societies.
In practise for most of us this means the problems of
the Western city, with its nightmare inadequacies....(iii) The
built environment, which recognizes that man-made structures
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provide the actual home of both working and sleeping mankind, and
in the richer societies that it also accommodates his play, his
higher culture (whatever that may mean), and his vulgarities
(iv) Finally, there is the total environment, which pops up in
the more exalted literature and which seems to mean (i) + (ii) +
(iii).
The trouble with such concepts is that the thing
environed gets so mixed up with the environment that they become
rather fuzzy (Hare, 1970).
Hare's admissicn a to fuziiness of these concepts is in itself revealing.
Since 'everything i connected to everything else' (as environmentali;t1
maintain), the obje t of our study is not only fuzzy, it is
all-encompassing,. leading to a warning by Schoenfeld and Disinger that,
although we must be concerned with the environment of humankind, we must at
the same time be concerned with the total environment.
First, we are concerned with the environment of humankind. It is
possible, of course, to study the physical nature or the
biological characteristics of the environment on an infra-human
basis, but the concept in environmental studies is the study of
humans as they affect and are affected by their environments.
The focus, in addition, is upon the growing numbers of humans
concentrating in increasing densities.and bringing greater
pressures to bear upon the environment. Yet our emphasis on the
environment of humankind rejects a shopworn "utilization"
approach.
Perhaps "the most distinguishing characteristic of
environmental Studies is their recognition that the welfare of
the total environment may require a subordination of the
parochial interests of humankind" (Nash, 1977).
So, we are concerned with the total environment: its social,
cultural, economic, and esthetic, as well as its physical and
biological, aspects. To seek an optimum total environment
requires both an understanding of human needs and the needs of a
healthy living natural environment. Any discussion of the goals
of society must quickly draw upon a knowledge of the nature of
the world people live in, just as any discussion of a balance of
nature today must take into account the necessary impingements of
humankind (Schoenfeld & Disinger, 1978a).
Roger E. Gold concisely states his definition of environment as "the system
of interrelationships among society, economics, politics, and nature in the
use and management of resources" (Gold, 1978). With that definition,
despite its all-inclusiveness, this researcher must express a reservation.
If all the environment is a "resource" (presumably for humans) to be
"managed" (presumably 17...humans), we are perpetuating a mind-set that is,
and has been, dangerous. There are many natural areal that should not be
'developed', and there are many natural things that should not be ,'human
resources'. More will be said about this reservation later in this paper
when we turn to the subject of Coneet:ation/Natural Resources Management.

Turning from. definitions of 'environment' to those of 'environmental
studies', we look at three statements from programs with early founding
dates.
Sooner or later every institution of higher learning contemplating
the initiation of an Environmental Studies program must come to grips with
the requirement to state exactly what it is that they plan to do.
These
efforts are instructive. In 1970 George Mocinko wrote:

The Environmental Studies Program at Dartmouth is conceived of
not as a separate academic discipline, but as a problem-oriented
application of science, social science, and the humanities to the
fundamental problem of how to develop and maintain a stable
planetary ecosystem-with man as a member (Macinko, 1970).
In 1967 Western Washington State University founded Huxley College of
Environmental Studies as an upper-division cluster college, choosing the
term with the widest possible definition for the name of the new entity,
recognizing that man's environment extends from his immediate
surroundings to the biosphere and includes not only physical and
biological entities, but also the social structure within which
he functions and his cultural heritage which molds his response
(Miles, 1978)..

In 1966, the University of Wisconsin-Madison had an all-campus faculty
Committee on Environmental Studies, charged with encouraging
interdisciplinary studies that have as their orientation the
discovery and dissemination of those attributes of the
environment which will contribute to man's survival in a
civilized state and to his progessive biologrcal and cultural
evolution (Schoenfeld SI Disinger, 1978a).
Turning from the campuses to the legislative halls, we find the definition
of environmental education given in U.S. Public Law 91-516, The
Environmental Education Act (1970):
The educational process dealing with man's relationship with his
natural and man-made surroundings, and including the relation of
population, pollution, resources allocation and depletion,
conservation, transportation, technology, and urban and rural
planning to the total human environment (Schmieder, 1976).
Moving to the international arena, the following definition of
environmental education came out of the Belgrade Workshop on Environmental
Education held in October, 1975 under the auspices of Unesco/UNEP. It is
based on the Belgrade Charter unanimously adopted by 120 representatives
from 60 nations.
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Environmental education is a life-long, multidisciplinary
approach to teaching, mass communication, community
participation, or some other strategy or combination of
strategies aimed at the development of a world population that is
aware of, and concerned about, the environment and its associated
problems, and which has the knowledge, skills, attitudes,
motivations, and commitment to work individually and collectively
toward solutions of current problems and the prevention of new
ones (Schoenfeld 6c,Disinger, 1978b).

.

At a later meetir
neld under the same auspices, this time the Tbilisi
(t.S..R.) Conference on Environmental Education held in October, 1977, a
declaration emerged which readq in part:

Environmental education, properly understood,'should constitute a
comprehensive lifelong education, one responsive to changes in a
rapidly changing world. It should prepare the individual for
life through an understanding of the major problems of the
contemporary world, and the provision of skills and attributes
needed to play a productive role towards improving life and
.protecting the environment with due regard given to ethical
values. By adopting a.holistic approach, rooted in a broad
interdisciplinary base, it recreates an overall'perspective which,
acknowledges the fact that natural environment and man-made
environment are' profoundly interdependent.
It helps reveal the
enduring continuity which links the acts of today to the
consequences for tomorrow.
it demonstrates the interdependencies
among national communities and the need for solidarity among all
mankind (Federal Interagency Committee on Education, 1978).
Moved to comment on the course mandated by the Tbilisi Document, Alexander
J. Barton wrote:
(W)e are called upon to demnustrate the wholeness of
environmental concerns and, their essential oneness with all other
human endeavors -- to permeate, and hopefully to rejuvenate, all
of education (Barton, 1978).
In similar vein, providing not another definition but amplification on the
role of environmental studies/education, are two more brief commentaries,
with which this section concludes.
It is a way of,looking at life, fostering awareness of other life
and of interrelationships, learning to recognize the effects
(good and bad) we have on physical surroundings, and the
responsibilities we must accept for the mere fact of our presence
and of our activities in our environments (McInnis, 1972).
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The new environmental education is not a course, a unit, area of
study, or a new discipline or interdisciplinary study. It is not
even a new curriculum.
It is essentially a principle, a way of
asking questions and organizing information so as to make sense
out of the world and out of the world that is now and will be
built. A study of music, art, literature, or architecture, as
well as science or urban planning or physical education must
surely make more sense when they are related to and seen as being
part of the human habitat (Larkin, 1977).

Contrast with Other Areas of Study
While we will return to the definition of Environmental Studies later, it
will be instructive to our purposes first, at this point, to contrast
Environmental Studies with seven other areas of study in order to better
understand what Environmental Studies is and is not.
Conservation/Natural Resources Management - The Conservation Movement
was launched during the presidency of Theodore.Roosevelt, whose
administration adopted as policy "the use of the natural resources for the
greatest good of the greatest number for the longest time" (Pinchot, 1947).
To stress this policy, Roosevelt convened a national conference on the
subject, the first meeting ever to bring together both houses of Congress,
the justices of the Supreme Court, Cabinet Secretaries and the state
governors.
The coordinator of the conference was Gifford Pinchot, chief of
the U.S. Zorest Service and a close advisor to Theodore Roosevelt.
Reflecting on this topic in his memoirs, Pinchot wrote:
1.

.

The Conservation of natural resources is the key to the future.
It is the key to the safety and prosperity of the American
people, and all the people of the world, for all time to come.
The very existence of our Nation, and of all the rest, depends.on
conserving the resources which are the foundations of its life.
That is why Conservation is the greatest 'material question of all
(Pinchot, 1947).

The teaching of conservation principles made its way into American
colleges, principally the land-grant universities, but the instruction was
usually specific to one resource (Schoenleld & Disinger, 1978).
Conservation education also found its way to the primary and secondary
school levels.
It can be defined as:
the educational process of communicating an understanding of the
characteristics, distribution, status, uses, problems, and
management policies of our basic natural resources.
The emphasis
has been on 'stewardship" and the "wise-use" concept in relation
to basic natural resources (McInnis & Albrecht, 1975).
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While 'Conservation' was the original accepted term for studies in resource
management in post-secondary education, Natural Resources Management
superseded it in general terminology, with numerous programs now bearing
the name of their particular specialization (e.g., Wildlife, Range, Water,
Forest, etc.).. Natural Resources Management does not qualify as a synonym
for Environmental Studies because it is based mainly on the natural
sciences and, as might be expected, concentrates on the characteristics,
distribution, state variables, etc. of natural resources, most often to the
neglect of the built environment. Although attention is given to the human
demands for these particular resources, and therefore draws on the social,
economic and behavioral sciences in this regard, the area of concentration
is too specific to equate this specialization with the broad
interrelationship of understandings sought by Environmental Studies. Often
such resource prigram: deal with a limited number of options - each devoted
to a specific resource .Ad/or a specific ecosystem (range, forest,
freshwater, etc.). Nonetheless, such programs can make a significant
contribution to Environmental Studies programs, their management practice
perspectives being a much-needed input.
Ecology - Ecology became a distinct but linking specialization within
Biology when in 1866 the German biologist Ernest H. Haeckel, a professor at
the University of Jena, and one very much Influenced by the works of
Darwin, saw the benefit of Studying communities of organisms in the context
of their habitat, including all the conditions of their existence
(McIntosh, 1976). As defined by an ecologist, Beatrice E. Willard,
2.

Ecology is the science that studies ecosystems -- those
recognizable discrete, homogeneous units of the landscape
composed of organisms, physical/chemical environment factors, and
the numerous interactions that go on between and among organisms
themselves and with their environment. This science studies
systems and, therefore, focuses on dynamics and on processes.
Also, since human beings are organisms, they function as part ri
these systems (Willard, 1976).
By the 1920'A four distinct ecological sciences had emerged in the United
States: oceanography, limnology, plant ecology and animal ecology
(Schoenfeld & Disinger, 1978a). What has come to be called Human Ecology
or Social Ecology was not pursued in any major way until the 1970's
(McIntosh, 1976), when there seems to have been a determined effort to
devek.op a general ecology incorporating the complex of human affairs,
including urban ecosystems.
Ecology (with the exception of Human Ecology)
is not a synonym for Environmental Studies, it being a systems approach to
various specializations of the biological sciences.
As such it doesnot
draw sufficiently upon the other disciplines to achieve a total approach to
the complex of activities defined as Environmental Studies.
Its
contribution to the curriculum is significant, however, there being few, if
any, courses that appear as universally throughout Environmental Studies
programs as General Ecology. Human Ecology, being an effort to merge human
sociology and ecology, and dealing with the interaction of human culture
and the
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environment, is virtually synonymous' with Environmental Studies, drawing as
it does on the social and natural sciences, as well as on the humanities,
to present a broad view of the phenomena of human culture. According to
one proponent's account, Human Ecology involves a three-pronged study'

(F)irst, analysis of the complex interactions occurring within
human populations and communities, as well as those occurring
between human populations and communities and the physical
biological components of their own total environment; second,
study of the mechanisms of adaptation of human populations and
communities to the changing environment; third, identification of
the parameters and of the ensuing rules for the harmonious
development of human ecosystems (Buzzati-Traverso, 1976).
One application of the name Human Ecology to which this research definitely
takes exception is that of Home Economics, a source of real confusion if
not an outright perversion. Surely there must be a better substitute for
Home Economics than Human Ecology if the former name is no longer timely or
expressive of the true nature of the domestic arts.
Environmental Design - The application of the concepts and the
methodologies, of.the design professions (most notably architecture,
landscape architecture and Urban and regional planning) to the design (or
re-design) of environmentally-sound furnishings and living systems,
structures and spaces, and whole neighborhoods, communities, towns and
cities has been subsumed within the rubric Environmental Design.
These
professions have sought out and benefitted from the insights of certain
social sciences (such as environmental psychology, environmenta sociology,
etc.) along with advances in alternative technologies (e.g., solar energy)
and land use techniques (e.g., clustering) to advance their arts and make
their practitioners more environmentally aware, sensitive and creative.
Interior decorating and design, while technically addressing itself to a
human environment, namely interior space for living, working, shopping,
public assembly, etc., is (in my opinion) outside the strict concerns of
Environmental Studies.
This is not to say that the design and use of these
enclosed human spaces is not an important area of concern in itself, but
(except for the siting and construction of the structure which incorporates
these interior spaces, and except for the energy forms and consumption
required to maintain them) they have little or no relationship to the
natural or larger environment of which they are a part.
Therefore this
researcher discounts the particular contributions of Interior Decorating to
Environmental Studies, but definitely not the contributions of
'archttecture, landscape architecture, and urban and regional planning,
whose contributions are considerable. Environmental Design is not
synonymous, however, with Environmental Studies.
Major programs
(pre-professional and professional) in these fields are viewed as being
outside the area of this study. However, an undergraduate major in
Environmental Studies makes good preparation for graduate studies in any of
these design professions.
On campuses where these design professions have
programs, certain courses can and do make a significant contribution to the
curricula of Environmental Stlidies programs.
3.
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4.

Environmental Education -.As previously indicated, Environmental
Education, in its broadest sense, is the designation used to refer to all
forms and levels of facilitating learning and disseminating knowledge about
the environment and humanity's impact upon it.
In this usage, the
following defl!,..ition of education is instructive:

"Education" covers an enormously wide field of activity ranging
from formal education in preparation for a vocation or specific
qualification to nonformal education which merges with
communication, entertainment and public relations work or even
with liaison between governmental and nongovernmental
organizations, community action groups and societies (Federal
Interagency Committee on Education, 1978).

The following definition of Environmental Education grows out of,the above
understanding.
Environmental Education - the process leading toward the
development of a citizenry that is aware of and concerned with
the environment and its associated problems, and that has the
.knowledge; skill, motivation, and commitment to work towards
solutions to current and projected problems (Hernbrode, 1975).
Asiessing the difference between Environmental Studies and Environmental
Education, Craig B. Davis says that the latter "is primarily
'delivery-oriented'. Content is, for the most part, taken as a 'given' and
emphasis is placed on developing effective methods and vehicles for
presenting this content to .school students and the general public (Davis,
1978a)." As such, Environmental Education is the process of acquiring, and
applying, the content of Environmental Studies (Schoenfeld & Pisinger,
1978a).
But also (as previously mentioned), Environmental Education has a
much narrower usage,,that being the designation of a specialization within
professional teacher training that equips one to be certified by the state
as an instructor, curriculum coordinator, specialist or consultant Olthin
public school education in the area of environmental content and the
methodology for imparting that content most effectively and creatively. In
the broadest use of the term 'Environmental Education, Environmental Studies
is enclosed under its umbrella. In the narrower sense of the term,
Environmental Education is a distinct professional specialization that
falls outside the field of generalized Environmental Studies. In that
usage, Environmental Education is not synonymous with Environmental
Studies, although courses from the curriculum of the former can and do
certainly contribute to the curriculum of the latter (and vice versa).
Environmental Engineering /Technology - Put most succinctly by Craig B.
Davis, Environmental Engineering
5.

is a title that is usually used to describe programs emphasizing
the use of engineer-concepts and methodologies in the design of
structures, equipment, and systems that interface with or attempt
to describe our environment. Environmental engineering is also
used as a title for sanitary engineering programs (Davis, 1978a).
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The capabilities of Civil and Chemical Engineering have been merged ..14ith
the knowledge of Public Health to form the professional specializatidn
known as Sanitary Engineering (or Environmental Engineering). Areas of
expertise include solid waste management, wastewater treatment and
discharge, potable water supply and treatment, air quality and pollution
control, stormwater controiL dfdposal of hazardous waptes, and radiation
detection.
Because these technical skills ars.gained and applied only

through highly technical training and proftsional licensure, Environmental
Engineering is a distinct professional specialization that falls outside
the field of generalized Environmental Studied. Environmental Engineering
is not synonymous with,Environmental'Studies, although overview and less
technical courses from the former can and do contribute to the latter,
while courses from the latter can offer breadth and perspective to the
former.

Environmental Health - The field of Environmental Health is a sub-set
of the Public Health profession, itself an amalgam of thesconcerns of
Medicine, Nursing, Home Economics, Sanitary Engineering and Public
Administration. Environmental Healthus particular area of concern is the
study of ,the effects of human technological achievements (e.g., noise,
radiation, population problems, buildinumaterials, occupational settings,
pollutants, chemidal pesticides, etc.) on human health (including mental
health), largely through the analysis of air, water and 'food intakes.
Although multidisciplinary, this specialization is highly technical, its
offerings being largely outside the mainstream of the liberal arts
curriculum.
Environmental Health is a distinct professional specialization
that falls outside the field of generalized Environmental Studies.
Therefore, Environmental Health is not synonymous with Environmental
Studies, although on campuses where both programs do exist, courses from
the former can and do contribute to the latter, and vice versa.
6.

Environmental Science - Again turning.to Davis, an ecologist, we have
another succinct definition, this time of Environmental Science.
7.

Environmental Science largely is a disciplinary or
multidisciplinary approach to the scientific and technical
aspects of manipulating, modifying, or preserving our natural
environment. Emphasis is generally placed on the physical
sciences, on the ecologically-oriented biological sciences, on
engineering and on statistical and computer modeling (Davis,
I978a).

Commenting on the distinction of Environmental Studies from Environmental
Science(s), Schoenfeld and Disinger write:
Environmental studies can encompass, but are not synonymous with,
the environmental sciences.
The latter are the biophysical
"hardWare," so to speak, of environmental studies, in
contradistinction to the social science and humanities
"software." More explicitly; the environmental sciences include
0
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such diverse fields as "meteorology, climatology, plant and
animal ecology, oceanography, agriculture, geochemistry, soil
engineering, civil engineering, and many more."

The environmental sciences, of course, play a major role in any
environmental studies program, but only one role. To address any
environmental problem at its root is to deal with the
fundamental cause -- man and his ideas.
Indeed, "the conclusion
cannot be avoided:
science, undiluted with ethical and
humanitarian influences can be mankind's greatest problem rather
than its greatest blessing (Nash, 1974)." Environmental studies
seek to bring perspective to both the sciences and the arts
(Schoenfeld & Disinger, 1978b),
Continuing this same line of reasoning, Roderick Nash has argued:
"Environmentil studies" must not be transformed into
"environmental sciences" but frequently is in fact, if not silways
in name. Thi sciences, for one thing, have an obvious relation
to the natural and physical envitonment, and scientists are more
familiar with collaborative teamwork than faculty of other
disciplines.
It is the rare environmental unit that is not led,
if not dominated, by scientists. But the problems environmental
studies should ultimately address are those that involve human,
values, attitudes, and policy. Man is at the root of most
environmental problems, and the study of man is precisely the
subject of humanists and social scientists.

Melding these scholars with their scientific colleagues is
difficult.
The intellectual and emotional gulf between what C.P.
Snow called the "two cultures" is enormoub.- Not only
indifference is involved but positive suspicion. To build a true
interdisciplinary approach it is-necessary to promote frequent
intellectual and social interaction. Focusing on an actual
environmental problem...is useful since its solution will usually
involver input from a wide variety of scientific and
non-scientific disciplines. Respect for what other disciplines
can contribute will follow from such interaction (Nash, 1974).
.

Frey, for example, upholds the importance of distinct programs in
Environmental Science.
The prevalent argument suggests that environmental science is
merely a subset of environmental studies.
This premise is
founded on the observation that "the problems environmental
studies should ultimately address are those that,involve human
values, attitudes, and policy." The argument usually spins on to
say that uncontrolled technology, which among other by-products
creates environmental and health hazards, is not the problem per
se, but rather is the symptom of man's perverted values.
Some

"argue that environmental studies deal with these underlying
values while environmental science treats only the symptoms of
man's dysfunction with his physical environment. Conceptually, I
agree with this position, but history documents the difficulty
society has in changing its values, attitudes, and even its
policies. In the meantime, air and water become even more deadly
and the land is decimated by the multiple demands which are
placed upon it by industry, recreation, residence and
transportation (Frey, 1978)
Frey goes on to applaud and support the long-term objectives of
environmental studies, recogniiing the need for academe to address these
social issues. However, he believes the fact remains that the immediate
by-products of an uncontrolled technology and the life styles of many
Americans create problems such as air and water pollution, solid waste
accumulation, wasted energy and multiple pressures on the land.
Frey
believes that these are precisely the kinds \of problems which can best be
solved through the application of the principles found in the biological,
physical and engineering sciences; i.e.,. programs in environmental science.
He continues:
Rather than to dwell on the differences between the concerns of
environmental studies and environmental science, and perhaps
unnecessarily develop internecine warfare, let me simply say we
need both approaches. The campus I repretent, the State
University of New York College of Environmental Science and
Forestry (ESF), emphasizes the use of applied and basic science
to solve the problems of our physical environment.
However, we
also have a strong commitment to address, as well, the underlying
social milieu (Frey, 1978).
Because the vast majority of self-labeled Environmental Science programs
(an well as some that bear the name Environmental Studies) are set in the
context of a liberal arts curriculum, and because they do, as Robert H.
Frey recommends above, "have a strong commitment to address...the
underlying social milieu," such programs are included in the invento7?5, and
cul-Aculum review undertaken by my larger study of which this paper is but
one part.
Legitimately, and otheridise, the adjective 'environmental' has been applied
to just about 'anything and eerything'. There is even an institution (the
University of Central Florida) that uses the term Environmental Studies to
refer to its campus-wide general education distribution requirements,
although these are not in any way distinguished by recourse to
environmental concerns as a unifying theme (as well they might). Many
traditional disciplinary departments added the prefatory adjective to
highlight the relevance of an existing (and otherwise unrevised) course to
environmental concerns. For a brief overview of the specialized fields
that have emerged as the result of environmental concerns bringing
multidisciplinary theories and practices together for the purposes of
environmental problem-solving, the reader is referred to the appendix,
.
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wherein is provided a categorical listing of subject headings! used by major
ongoing reference services and, others to index fields of environmental
emphasis or specialization.

This researcher has not attempted to identify and inventory Environmental
Studies programs by fields of emphasis or specialization. Most of these
fields, in any case, are outside the purview of this particular paper.
This exclusion in no way indicates a lack of appreciation for the
contribution each of these, specializations can and does bring to the
overall advancement of environmental knowledge and betterment. This study
has chosen to focus its attention on the broad, middle ground of
Environmental Studies,'admittedly to the exclusion of the vast array of
specializations and technologies, for to do otherwise would expand this
paper to encyclopedic and unmanageable proportions.
Having acknowledged
and differentiated the major fields of environmental study, and most of the
major specializations within these fields, we move to a definition of the
broad middle ground of academic environmental concern called Environmental
Studies.

Working Definition
Modifying and adapting the efforts of others (Davis, 1978a), I arrived at
the following definition for Environmental Studies:
Environmental Studies is the interdisci linary search for knowledge
aboutLanderstanding of, natural physical ar.d biotic) systems and
of the dynamic interactions between these systemc and humankind's
social and cultural systems.
In contradistinction to the predominant thrust of Environmental Education,
Craig B. Davis points out that
environmental studies is more than a series of instructional
programs for training undergraduate and graduate students.
It is
also a field of scholarly pursuit. Faculty members engaged in
environmental studies are, for the most part, keenly interested
in examining the body of knowledge, sifting it, resorting it, and
examining it again with the hope and expectation that their
efforts will shed some light on the interrelationship of Man,
culture, society and the environment. It is this pursuit of
knowledge that is the true raison d'etre for the field of
environmental studies.
It provides the substantive conceptual
base on which instructional programs can be developed (Davis,
1978a).

In an effort to summarize much of the previous discussion relative to the
nature of Environmental Studies, broadly defined, a figure has been
prepared (page 45).
In the left-hand column listed'by conventional
groupings are the various disciplines and professions contributing to the

44

55

Specialties:

HUMANITIES:
Fine Arts - visual,
Philosophy - ethics,
Literature
History

ing
tics

)

)Envir. Perception
) & Quality of Life
)

SOCIAL SCIENCES:
Political Science /cove
Economics
Psychology
Sociology
Aeghropology
Geography - demography

V

Envir. Policy
Env. & Resource Economic
Envir. Psychology

O
))

O

)Envir. History/Geology
)Water Pollution:
)
thermal
)
contaminants
)10ollut. Control Measurem
)Envir. Toxicology:

N
M

Physics fie meteorology

Biology - botany, zo
ecology

micro

Mathematics - statist

'ow

water
air
)Air Pollution
)Noise Pollution
)
control/abatement
)Water Quality
)Marine Studies
)Limnology
)Pests & Pest Control
)
)

A
L

PROFESSIONS:
Theology
Medicine/Public Heal

Law
Engineering: c
are

Envir. Geography

R

NATURAL SCIENCES & BATHE/
Natural Histor
Geology/Ear
Chemistry

Env. Medicine /Health /Sari

Envir. Law/Protection
)Envir. Engineering
)
solid waste disposal
)
waste water treatment
}Systems Analysis

tary, Chemical,
ural, foil,

S
T

Arch5tecture & Design Landscape Architecture Public Administration/Aff
Urban /Regional Plannin

Journalism/Communications:.
Education: PreService
InService
conse
tion e
ducat
ampin
outdoo
on
Business Admini
ance
man emeqt
Home Economics - nut
Agriculture: animal
andry, agrono
Conservation/Natural
source Manage
fisheries, wildlands, range, forest
, water,
soil conservation/science, parks/recreation,
minerals, energy
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U
D

Human Ecology

)

)Envir. Design
Envir. Policy Formation
Envir. Administration
Envir. Planning
Env. Assessment/Analysis
Envir. Interpretation
)

Envir. Education
)

Envir. Management

E
S

)
)

)Env. Resource Management
)

)
)

'interdisciplinary search' referred to in the above proffered definition.
Environmental Studies does not result from the contribution of any single
discipline/profession or combination of disciplines /professions short of
all capable of making a contribution.
In the right-hand column listed
opposite the discipline(s) or profession(s) from which they most directly
derive,:are the major environmental specializations that have emerged to
date in an effort to. apply the insights of one or more
disciplines/professions to environmental concerns. Environmental Studies
does not result from the application of any single specialization or
combination of specializations short of.all capable of making a
contribution to the environmental concern under investigation. To
reinforce this point, the columns are superimposed on a diagram depicting
the atomic bonding of a protein molecule. The complicated, interconnecting
and mutually reinforcing arrangement of atoms that results in the structure
of a particular protein would not produce that particular protein if the
structure were deficient in even one of its component atoms. By analogy, I
intend to convey the realization that Environmental Studies is not a new
discipline or mere combination of disciplines, but is the deliberate effort
to apply a systems approach of learning to the interrelationship of natural
and human systems under investigation. Each and every potential
discipline/profession is needed to contribute to the joint effort that will
be realized only when all are figuratively 'present' (literally
'available') in a single plice and time applying their individual insights
in a way that synergistically yields a result larger than the sum of its
parts.

Endnote

2"Non-formal"; .governmental agencies and private organizations devoted
to environmental concerns, such as the Fish and Wildlife Service of the
U.S. Department of the Interior and the National Audubon Society.
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APPENDIX

SUBJECT HEADINGS USED it) INDEX
FIELDS OF ENVIRONMENTAL SPEGIALIZATION

Agriculture
Agronomy
Animal Husbandry
Animal Sciences
Biocontrol
Economic ",spects

Farming
Fertilization
Preservation, Farmland
Range Management
Range Ecosystem Mgm't
Range Science
Range & Wildlands Sc
Air Pollution
Atmbspheric Science
Atmospheric Studies
Emissions Control
Emissions Sources
Measurement
Odor Pollution
Quality Control
Quality Management
Remote Sensing
Architecture
Biological Sciences
Aquatic
Biochemistry
Botany
Horticulture
Taxonomy, Plant
Entomology
Environmental
Fish & Fisheries/Sc
Allied Aquaculture
Interdisciplinary
Microbiology
Phycology
Terrestrial
Wildlife Science
Birds

IM

Wildlife Science (cont.)
Diseases
Endangered Species
Game
Management
Natural Habitats
Waterfowl
Zoology
Animal Behavior
Natural History of
Vertebrates
Chemistry
Chemical Contaminants
Environmental Chemical
Technology
Demography
Population & Population
Control
Birth Control
Genetics & Heredity
\overty Prcgrams
Design, Environmental

C
I

C
I
I

I
I

C
C

C
C
INU
C
I

.

I

I
I
I
I

C
I
I

CI
I

CI
U
C
I
I

M
U
I
I

I
I

BI

Cultral Land Use

I

I

C

Envtll Planning &
Design\
Ecology
Animal
Applied
Aquatic

I

I
I

C.
C

\
Ecology, Ethology &
Evolution
Estuarine
Human
Bio-'Ecology

B
CI
C
I

Insect
Limnology
Microbial
Physiological
Plant

I

C
I
I
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B

IM
C
C
C
C
C

C
C
I

C
C

C

APPENDIX (continued)

Ecology (cont.)
Resources
Systems Ecology
Tropical Environments
Wildlife
Economics, Envirnm't1
Agricult'l & Resource
Economic Planning
Env't & Resource Econ
Ent'tl & Business Econ
Resource
Education, Environmt'l
Civic Action & Community Programs
Consumer Education
Safety Standards &
Testing
Product Quality
Control
Interpretation, Envt'l
Natural History
Natural Resources
Nature
Nature Study Centers
Outdoor Education
Survival Studies
Teacher Training
Energy
Conservation
Fossil Fuels
Geothermal
Nuclear
Resources
Solar
Engineering
Agricultural
Architectural
Chemical
Civil
Environmt'l Control
Environmental
Civil Engineering
Engineering Science
Health Engineering
& Planning Engineer'g
Quality Engineering
Resource Engineering
Systems Engineering
Technology

'tl Engineer'g /Technology

C

wont.)

C

Env Control Techn
Env Engn'g Techn
Env Health Techn
Env Pollut Contr Techn
Env Protect Techn
Env Science Techn
Environmental Mgm't
Mechanical
Sanitary
& Environmental
& Environmt'l Health
Surveying, Land
Waste Water Management
Cooling Water Treatment
Plants
Industrial Waste Water
Municipal Waste Water
Waste Water Systems
Weter Resources
Estuary Water Quality
Stream Modeling
Interdisciplinary Prgms
Environmental Studies/Science:
General
Communications
Information
Dissemination
Retrieval
Storage
Interdisciplinary Proprams
International
Laboratory Techniques
Man-Environm Relations
Environm & People
'Human Resources Mgm't
Management,.Envt'l
Control, Envt'l
Modification, Envt'l
Envt'l Change:
Theory & Technology
Resource Mgm't & Administr
Scientific Communication & Interpretation
Protection, Envt'l
Mitigation Techniques
Quality, Envt'l'
Control
Visual Quality

I

C
I

C
U
B
B

C
BIM
I

I
I
I

BC

C
I

C

I
I
I

C
BIM
C
BC
BC
B

B
B

BC
BN
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I

C
B
C
IN

I

I

IN
C

I

,13

B
B
B
B

C

APPENDIX (continued)

Environmental Assessment
Ecosystems Assessment

U

&, Management

Environmt'l Analysis
Impact Analysis
Options
Social Assessment &
Policy
Socio-Economic Impacts
Forestry
Biology
Engineering
Fire Control & Prevent
Management
Paper Science
Products/Industries/
Business
Rangers
Recreation
Urban
Wood Sciences & Techn
Geography, Environmental
Biogeography
Geology, Environmental
Earth Resources
Earth Science/Studies
Geochemistry
Ger,hysics
Geoscience
Hydrology
Watershed Hydrology
Oceanography
Biological
Geological
Physical
Paleontology
Soil Science
Conservation
Erosion
Plant &
Pollution
& Water Science
Weather
Agricult'l Meteorology
Biometeorology
Climatology
Forecasting
Meteorology
Modification
Monitoring

Health, Envt'l & Public
Administration/Mgm't

BM

Environm01 Health/Sc

BN

Health & Safety
Industrial Health
Industrial Hygiene/
Technology
Industrial Safety
Nutrition
Occupational Safety &
Health
Preventative Medicine
Radiation
Sanitation/Technology
Toxicology
Historic/Archeologic
Preservation
Humanities:
Environmental Art
Fine Arts
History
Literature
Philosophy
Ethics
Public Values & Institutions
Quality of Life
Values
Interdisciplinary Programs:
Physical SOiences
Social Sciences
Landscape rchitecture
Horticul ure, Envt'l
Law, Envi onmental
Envt'l Legislation
Marine Biology/Studies
Chemistry
Ecology
Envt'l Marine Science
Geology & Geophysics
Medicine, Environmental
Pre1entive Medicine &
Environmental Health
Natural Resources
Conservation of
Analysis & Conservat
of Ecosystems
Education
Envt'l Consery & Mgmt
& Management

CI
C
C
I
I

C
C
I

C
C
C
IM
C
BI
C
BCI
I
I

C
I

C

CI

t
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BI

I

B

I

I

B
I
I
I
I

I
I

IM
B

IM
IN
C
B

IM
C
IM
CI
C
C
B

APPENDIX (continued)

Natural Resources (cont.)
Nature Conservation
& Outdoor Education
Wildland
Interpretation
Management, Resource
Analysis
Conservation
Economics
Environmt'l Resources
Non-Renewable Res'ces
Policy
Range
Sociology
Marine Resources
Natural Resource Inventories
Planning
Renewable
Water Resources
Coastal Resources
Coastal Zona Mgm't
Estuaries
Marshlands
Potable Water Supply
Rivers & River Basins
Seashores & Lake
Shores
Swamps
Watershed Management
Wetlands
Noise Pollution
Noise Control/Abatemet
Noise Sources
Pests & Pest Control
Parasitology
Pesticide Technology
Pesticides & Toxicology
Physics
Applied
,Planning, Environmental
& Management
Process
Land Developm & Mgmt
Land Resource Mgm't
Land Use Analysis &
Planning
Land Use Conversion

Planning, Environmental (cont.)
Regional Planning
IM
City & Reg'l Plnng
C
& Community Plnng
C
Comkunity Developm'
C
Community Sciences
C
Pollution, General
I
Control
BI
Measurement
I
Toxicology
Water & Air
Public Administration
Envt'l Administration
BC
Envt'l Operations
B
Envt'l Policy, Public
CU
Policy Studies
Public Decision Making

CIM
C.
C
C

B

C.

C
C

,Recreation

Administration
Health, Physical Education & Recreation
Leisure Studies
Natural Resources
Nature, Recr & Interpr
Outdoor Recr Mgm't
Parks
Mgm't /Administration
Park & Game Warden
Training Programs
& Recreation
Park Studies
Resources Management
Therapeutic Recreation
Solid Wastes Disposal
Systems Analysis
Systematics & Ecology
Environmental Systems
Toxicology, Envt'l
Toxic & Hazardous Wastes
Transportation
Air Safety
Alternative Forms
Engineering
Highway*Traffic & Safety
Public Railroads &
Rapid Transit Systems
Water
Urban Studies
Envt'l & Urban Studies

I

I
I

C
I

IN
IU
IU

C
C

N
I

C
B
BC
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IM
C
C
C
C
C
C
I
I

I

C
C
C

INU

M
C
B
C

IM

IM.

APPENDIX (continued)

Urban Studies (cont.)
& Environmt'l Planning
& Regional Studies
& Regional Planning
Urban Design

Water Quality
Control
Desalinization
Pollution
Contaminate
Thermal

Uri,an Planning

U

B
IU
U

IM

Urban Problems
Urban Society & Envt'l
Policy

Key to 'Users of Subject Headings:

B

Asollegall.1,Iesookn,

17th edition, volume 3 (Macmillan Information,

1979).

C a Conservation Directora.1181), National Wildlife Federation (National
Wildlife Federation, 1980).
I = World Directory of Environmental Programs, prepared by International
Institute for Environmental Affairs in cooperation with the Institute
of International Education (Quigg, 1973).
M a Institute of Environmental Studies at Miami University, Ohio, on behalf
of the International Environmental Referral Center of the U.S.
Environmental Protection Agency (Baldwin, et al., 1979).
N = DirectorLof Post - Seconder y Environmental Education, as part of the
National Environmental Energy Workforce Assessment commissioned by the
U,S. Environmental Protection Agency (National Field Research Center,
1979Y.

U - United National Environment Program (UNEP)/Internationai Referral
System (Baldwin, et al., 1979).
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Nonformal Environmental Education:
An Overview and Methodology for Evaluaticin
Edward J. McCrea' and Glenn D. Weaver'
Introduction

The field of nonformal environmental education is broad and eclectic. It
includes thg traditional disciplines of nature study, interpretation, and
conservation education as well as education programs at such diverse sites
as zoos, museums and nature centers. Because of the encompassing nature of
the field, attempts to produce a concise, accurate definition are
difficult.
Some definitions have focused on what the field is not: It is
not formal classroom activities in schools nor is it the structured
research activities of higher education. However, even with this approach,
distinctions are often blurred, as when grade school teachers take their
classes to a park for education activities. Other attempts at definition
have focused on sites used: Nonformal environmental education is education
which occurs in parks, nature centers, museums, zoosi aquaria, arboreta,
public gardens, wildlife refuges, forest areas, etc. Again, as in the
previous definition, the line between park and classroom, nonformal and
formal is less than distinct. Coals and purposes within the field are
eqUally diverse.
Some practitioners see the main objective of nonformal
environmental education as stimulation and enlightenment to help create an
environmentally aware public. Others choose to focus their educational
activities on the solution of specific environmental problems.
Rather than belabor the semantic diffir.ulties in defining the field, or
argue the merits of a particular philosophical orientation, the authors of
this paper have taken a different approach towards giving an overview of
the field.
This paper is divided into three main sections:
A brief
history of nonformal environmental education, a list of key attributes of
the field taken from research in learning theory, and a final section on
establishing standards for nonformal programs. Taken together, the first
two sections give on overview of nonformal education from an historical and
theoretical viewpoint. The section on standards is included to promote
consideration of what makes a high quality, effective program.

It should be noted that even in a paper of this length, only a sketch can
be drawn of the nonformal field. The sections on history and learning
theory in particular are abbreviated and deserve a more detailed treatment

'Education Specialist, U.S. Fish and Wildlife Service, Office of
International Affairs, U.S. Department of the Interior, Washington, DC
20240.

2Program Director for Recreation Extension, Department of Recreation and
Park. Administration, University of Missouri, Columbia,'MO 65201.
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by ether authors.
Both sections are also highly selective; e.g., because
the field of interpretation is better documented, the history section
focuses more on interpretation and tends to place less emphasis on parallel
developments in museum, zoo and nature center programs.
In a like manner,
the section on learning theory draws heavily on work of obvious relevance
to nonformal education. Attempts have not been made to include more
theoretical constructs with important but less direct implications for
nonformal environmental education.

History of Nonformal Environmental Education
It is possible, as Dr. Harold Weaver points out in his excellent article,
"Origins of Interpretation" (Weaver, 1982), to find examples of nonformal
education in the writings of the ancient Greeks and Romans. Certainly the
questioning strategies of Socrates or the natural history tomes of
Aristotle deserve mention in a detailed history.- However, the "modern" era
of nonformal environmental education probably can be traced to the middle
and late I800's when several U.S. museums and zoos became active in
promoting nature study and the trailside museum concept.
This era and the
early 1900's also saw the estagolishment of many organizations devoted to
nature study, including the American Nature Study Society in 1908.
Thd first three decades of the 1900's witnessed the development and first
use of some nonformal education techniques that have become traditional for
the field.
During this period, guided interpretive walks, talks and tours
were practiced in Yosemite and Yellowstone National Parks as well as'it
Palisades and Bear Mountain State Parks. Also in this period, nature
trails were constructed in Banff National Park and Bear Mountain State,
Park.
These developments are particularly important since they denote a
departure from the fairly scientific' approach to nature study towards a
more recreational view. The trend in the 1920's and through the 1930's was
to see nature study as an educational, yet pleasurable activity for
families and individuals visiting parks, museums and other facilities.
Many activities during this period tended to emphasize this i(ecreational
aspect of the process and were inimarily education for the sake of
self-enlightenment and edification rather than being focused on particular
issues or towards correcting problems. The evolution, however, was away
from mere identification and systematics towards developing understanding
of:ecological relationships and processes.
The Dust Bowl of the 30's strengthened an education movement that departed
from the general, recreational view of natural history study and began to
focus on conservation issues. During this era, conservation education was
particularly concerned with such issues as soil erosion, sustained yield of
forests, and wildlife conservation. This was the era of educating the
public about the."wise use of natural resources." Many of these activities
emphasized improved agricultural and farestry practices.
State fish and
game agencies and the 4-H played a major role in this aspect of the
nonformal education movement, as did private organizations such as the
American Forest Institute, founded in 1941.
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While most aspects of the nonformal environmental education field were
slowed by World War 11, the 1950's saw the natural history interpretation
path broaden to include cultural interpretation and maturing as the focus
becamk: more and more on relationships and concepts rather than on
identification. Freeman Tilden's seminal work, Interpreting Our,Heritage,
published in 1957, was to become the philosophical and practical
underpinning for this area of nonformal education for the next two decades.
The 50's also saw conservation education advancing beyond fairly narrowly
defined soil and wildlife conservation techniques towards a broader
ecological approach to education. The Ccnservation Education Association
was founded in 1953 and was instrumental in shaping the face and character
of this a, ,,a of nonformal education.

The 1960's, with the upswing in visitation to parks and ether natural areas
brought about by increases in general mobility and affluence and by
specific government efforts such as Mission 66, saw a continuation and
refinement of traditional interpretive and conservation education
approaches. Due-, this decade, important organizations such as the
Association of 1.
due Naturalists (1961), the Natural Science for
Youth Foundation (1961) and the Western Interpreters Association (1967)
were.founded. By the end of the 60's, howevert a more activist approach to
nonformal environmental education was beginning to develop. This movement
had two main characteristics:
1.

The view that environmental education should be a means to an end
rather than ar .1nd in itself, as was the case with many early nature
study and i.
retive programs, and;
,

2.

The concept that environmental education should go beyond stressing
general concepts and promotingenvironmental awareness. It should
attempt to educate people as to how they fit into the picture and
motivate them to solve specific environmental problems.

Earth Day in 1970, the Stockholm Conference in 1972 and, perhaps most
importantly, the Tbilisi Conference in 1977 all shared these concepts of
activism and the use of education in environmental problem-solving. The
Tbilisi Declaration (Unesco, 1978) was to become the "guiding light" for
many environmental educators. With its emphasis on nonformal as well as
formal education techniques', it was quickly adopted by many educators
work
in nature centers, parks, refuges, and other nonformal settings.
The
ilisi Declaration may prove to be as important in the context of the
nonformal education field of the 70's and 80's as Tilden's work was in the
60's and 70's.
Action orientation, with the use of education as a tool in environmental
problem-solving, mita not universally adopted nor did major changes occur
overnight. A loOk at a few of the major nonformal'education materials
produced in the late 1960'S and 1970's reveals a fairly general approach.
Whether because of philosophical orientations of the organizations involved
or because of general inertia of government organizations, Project Ter,:nins
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Tree, Western Regional Environmental Education Council, 1975-78; We Can
Help, U.S. Fish and Wildlife Service, 1975; The NEED materials, National
Park Service, ca. 1968; and Investigatinj Your Environment, U.S. Forest
Service 1978 revision of materials produced in the late 60's and early 70's
all focus on concepts, relationships and skill development rather than on
sharply defined environmental issues.
However, by the late 1970's and early 1980's most Federal and many State
resource agencies had official policy or programs in place promoting the
use of education to help solve resource problems. Also the concept of
interpretation as a management tool was' becoming more common in the
literature (Gensler, 1977; Hudspeth, 1982; Larson, 1982; Roth, 1978)
PerYaps nature centers carried this concept farthest, quickly adopting
strategies to educate and motivate their publics on everything from
recycling to toxic waste disposal.
This activist, problem-oriented approach to education went hand-in-hand
with the environmental decade of the 70's. However, as pointed out, it has
not gained universal acceptance.
Some organizations feel that an
aggressive, issue-oriented approach is inappropriate given their
constituency, and many practitioners in the field still value traditioal
interpretive programs as legitimate ends in themselves--a "right" of the
visiting public to be stimulated, informed, and inspired by the natural
history of parks and sanctuaries. Other organizations such,as zoos and
museums feel that the environmental problems-solving concept goes beyond
their primary objectives and mandates. However, even here, at least in the
case of endangered species and other issues such as the effects of
pollution on marine life, zoos, museums amd aquaria are delving into the
action, problem-solving orientation.
The decade of the 1970's saw the creation of several organizations focused
on specific environmental problem areas such as the Center for
Environmental Education in 1972 and other environmental organizations with
a more integrated approach to education such as the National Association
for Environmental Education (now the North American Association for
Environmental Education) (1971), the American Society for Environmental
Education (1971), the Alliance for Environmental Education (1972), and cne
American Society for Environmental History (1976). Other groups and
organizations such as the American Institute of Architects, United Auto
Workers, and National Science Teachers Association also initiated programs
in nonformal environmental education. This decade and, in particuley, the
early 1980's also saw the development of a variety of issue--riented
nonformal education materials as well as more general materials: .Missouri
Department of Conservation education packets, ongoing from 1978; the Class
Project, National Wildlife Federation, 1982; Conserving Soil, U.S. Soil
Conservation Service, 1982; The Global 2000 Countdown Kit, Zero Population
Growth, Inc., 1982; Wildlife Conservation Teacher's Pecs, U.S. Fish and
Wildlife Service/National Institute for Urban Wildlife, 1982 and 1984;
Project WILD, Western Regional Environmental Education Council, 1983.
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The traditional, awareness -level nonformal environmental education programs
and problem-oriented appro'aches will undoubtedly continue to co-exist for
some time to come.
As the following section on learning theory suggests,
both make a definite contribution and should be viewed as mutually
supportive and compatible rather than being seen as competitive in purpose
and scope.

Attributes of Nonformal Environmental Education
Underlying most environmental education'programs is the deep-seated belief
that education is a force for positive social change.
As stated in the
Tbilisi Declaration, one of the basic goals of environmental education is
"to create new patterns of behavior in individuals, groups and society as a
whole towards the environment" (Unesco, 1978:3). Perhaps one reason for
the split between issue-oriented and more traditional approaches to
nonformal environmental education iri the 1980's is the desire to bring
about improvements in Anvironmental quality as quickly and effectively as
possible. Miny administrators and practitioners have seen little
indication that environmental education programs aimed at heightening
public awareness in general are effective in promoting change.
In the
absence of empirical data to the contrary, a growing number of people in
the nonformal.field are turning to issue-oriented programs in the hope that
they will prove more directly effective in changing behavior and solving
problems.
Practitioners with more traditional views would argue that a
narrow focus on issues is shortsighted and the field should concentrate on
teaching basic concepts. However, few reliable data are available to
document the effectiveness of either type of program. In these times of
tight budgets there is increasing reluctance to fund nonformal
environmental education programs without more evidence that they are
beneficial.
Obviously, more research is needed to provide this evidence, but until such
time as additional results are available, a look at the field of learning
theories can provide some insights into the potential efficacy of nonformal
environmental education.
Such analysis will yield only inferential
results, to be stir!, but, if current efforts in nonformal education can be
shown to be in accord with modern theories of how people learn, then
predictions can be made about the potential effectiveness of these
nonformal programs. The first step in the process is to isolate key points
in learning theory. These key points can then be used.to develop a list of
quality attributes that should be present in nonformal environmental
education.
Practitioners and administrators can use such a list of
attributes to evaluate their particular programs--either informally or
formally (as developed in the last section of this paper). As indicated
previously, the following discussion of learning theory is far from
exhaustive and is drawn from those materials which seemed to have the most
relevance for nonformal education. For a broader perspective the
interested reader should consult Piaget (Ginsburg and Oper, 1969); Zais,
1976; Novak, 1977; and Ausubel and Novak, 1978.

Learning Theory. Educators, psychologists, and learning theorists have
long debated the process by which people learn and what motivates them.
Many definitions of learning have been accepted and rejected through the
years.
Many learning theorists vi.ew learning as a process that changes
behavior (Hergenhahan,1976:4). There are many variations on this idea, for
example:
1.

Learning is shown by a change in behavior as a result of experience
(Cronbach, 1954:46).

2.

Learning is a relatively permanent change in behavior or in behavioral
potentiality that results from experience and cannot be attributed to
temporary body states induced by illness, fatigue, or drugs
(Hergenhahan, 1976:9).

3.

Learning is a.process of discovering how one relates with people,
things, and ideas (Pittenger, 1971:136).

Actual behavior change resulting from experience or the interaction with
one's social and physical environment is the common thread in these
definitions. The consequences of learning may not always be apparent to
the observer, but many learning theorists would state that learning has not
occurred if there is not an'observable change in behavior.
Although there is no single theory that accounts for the learning process,
several modes of behavior and patterns of learning are almost always
considered in the attempt to understand the phenomenon of learning. In
recent years many neuroscientists have focused their research on
understanding how the brain functions and have revealed new insights into
how learning occurs.
The brain is accepted as the central focal point for conscious thought and
control.
As such it is involved in the organization, analysis, and
nonreflexive response to all stimuli. Although the study of how the brain
functions is still in its infancy, enough is known.to suggest how learning
may be enhanced rather than hindered. The brain is extremely complex and
attempts to study it experimentally via isolated, observable facets of
behavior have been inadequate.
The brain is not passive; it does not await
stimuli to which to respond. It is aggressively active and continually
seeks out what it needs to make sense of the surrounding reality. What the
brain seeks and how it processes what it receives depends predominately on
what is already stored in the brain. All learning is based on past
learping. The brain seeks information that it doesn't already have--the
least expected, the contrasting--and continually tests the programs it has
structured to make sense of a situation. Kidd (1959) suggested that
perhaps the most important task in learning is the development of a self
chat can deal with reality.
The idea that the brain builds a series of structured programs as an aid in
dealing with both familiar and unexpected experiences is detailed in

Proster Theory.
Proster Theory is based on actual brain functions, and
proster" is a neologism meaning program structure.
Hart (1975) describes
behavior in very simplistic terms as occurring in two steps:
1) "Choosing
from an existing repertoire, a program that best seems to fit the observed
situation;" and 2) "Putting the program into effect." In other words, an
individual decides first and then acts.

Many neuroscientists have suggested that programs are arranged in a
hierarchy of levels.
All thought (creative, analytic, etc.) proceeds
through levels upon levels of programs.
"As the aggressive brain attacks
the environment, the entire perceptual apparatus concentrates on what is
recognizable, or almost recognizable, via binary codes, to existing
prosters, and usually brushes aside the rest as meaningless to this brain"
(Hart, 1975:109).
In other words, individuals cannot perceive that which
they have neither experience nor purpose to receive.
You "see" what you
need to see, what is useful for making sense of your world.
Behavior is, then, goal-directed. The action or response chosen to fit the
individual's perception of the situation will be determined by past
experiences and present needs (physical, emotional, social, etc.). No two
people will perceive a situation the same way, nor will perception be
exactly the same twice for one individual.
According to Proster Theory,
learning is the acquisition of useful programs (Hart, 1978a) and the
process of learning is the extraction of meaningful patterns from
confusion. What is called insight is most likely the recognition of the
pattern that solves a problem. The brain does not have to b': taught to
distinguish patterns; pattern distinction is what it does best. The mind
possesses an innate order-generating capacity, a built-in drive to learn.

The brain does noc work "logically," step-by-step. It sometimes
approximates and makes quantum leaps. And, it builds on success. A
program that works, that serves its purpose, All be retained, enhanced and
refined.
The end product is a self that can deal with reality.

Children process enormous amounts of information from birth on. They sort
patterns, interact with their surroundings, and by trial and error, trial
and success, are able to make sense of their world and learn to function in
it.

Their rewards are intrinsic; the processes they use are not taught by
someone, they are discovered. Children play in an holistic manner; they do
not operate in separate physical, cognitive or affective domains. In a
sense, play is the "natural" way to learn.
,

What children do is 'play' only by the conventional wisdom of adult
perspective.
One could say just as well that what they do is work.
But both labels are confusing: what children.do most of the time is
interact with the environment on a level at which their skills match
opportunities.
Left to themselves, children seek out flow with the
inevitability of a natural law. They act without interruption if they
can use their bodies, their hands, or their brain to produce feedback
which proves they can control the environment.
They stop only when
the challenges are exhausted, or when their skills are
(Csikszentmihalyi, 1975:199).
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Eble (1966:11) has suggested that "everything possible should be done to
make the child's zeal for play serve the purpose of formal education." He
described a perfect education as "one that proceeds by surprises and the
promise of other surprises, one that offers the most opportunity for
discovery." 4ble, 1966:18)
Educators, and others concerned with learning, attempt to structure or
control an environment so that learning of one type or another occurs.
Learning, of course, occurs outside of--and sometimes in spite of--these
structured situations. Learning is personal and people learn as they
experience the world. Many different methods and media will facilitate
learning; in fact, variety in itself may enhance a learning environment.
The learning environment must be free from threat. Many learning theorists
(Rogers, 1961; Pittenger, 1971) have observed the detrimental results of
threatening situations on the learning process. More recently
neuroscientists have described the physiological reactions in the brain
that explain why learning cannot occur under threatening conditions.
Learning is inhibited by threat because that threat produces downshifting
to more primitive brain functions.
The brain acts to defend against the
threat and no real learning can occur.

Threat involves more than the fear of physical harm. Experiences that
cause the person to feel inadequate generate the expectation of threat.
Punishment, ridicule, chastisement may also be perceived as threatening to
the self.
By inference, an atmosphere of acceptance of individuals, their
mistakes, inconsistencies, inadequacies as well as their more positive
attributes will allow learning to occur.
Because the brain seeks out only the information it needs to make sense of
a situation, learning can be fadilitated by making the subject matter
relevant to the purposes of the learner. We remember what we want to
remember and forget what we want to forget--both reasonably well.
Part of making something relevant is showing relationships between the
unknown and the known--in other words, new programs can be built by
relating to existing programs. Material can be made meaningful to the
learner both in terms of meeting the needs and purposes of the learner and
building on that which is already known.
Bigge (1964:314) stated that,
"Meaningfulness consists of students' grasping relationships between facts,
generalizations, rules and principles for which they see some use."
Motivation (and the.related topics of reinforcement and rewards) has been
widely, and disparately, discussed by educational psychologists to explain
why individuals want to learn a particular subject. Hart (1975) stated
that:

Learning in humans can readily be blocked, impeded, discouraged, or
fostered, facilitated, encouraged... But the one thing we don't have
to do is motivate.
If we weren't motivated by a billion years of
evolution to be learners, a few of us would be fossils of an extinct
species and the rest of us would never have been conceived.
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Many theorists, however, would disagree about the role of motivation in
learning and hold differing views as to whether intrinsic and extrinsic
rewards are the more effective. Some researchers feel that the basis of
motivation is reward and an organism will tend to repeat responses that are
rewarded.
Skinner (1953) in particular views motivation as external to the
learner.
However, many researchers disagree with the behaviorists. liellix
(1977:157) stated that, "Altogether...the conviction seems to be growing
that reinforcement is not necessary for learning and that the role played
by reinforcement in both learning and performance is much more complex than
one could imagine on the basis of the law of effect." Extrinsic motivation
is generally considered less desirable. The learner tends to forget what
was "learned" as soon as the extrinsic purpose is met. It is not a matter
of motivation; everyone is motivated to learn.
It is a matter of
relevance.

Closely related to relevance, and related as well to the needs and
experiences of the learner, is the "reality principle." We learn best in
real life, and the best learning environments are real--with real objects,
real problems, real situations. Children learn much by watching others
around them and then imitating what they have observed. Eble (1966:86)
noted that the "knowing that is important is the knowing the student
acquires after he is on the job, precisely because it is related to his
doing." Watching and then doing is superior to reading or being told about
the experience.
The tasks in which students are involved and the materials
and settings used should be real rather than contrived.
Pearce (1977:12) offers a further explanation of why reality is the best
learning environment. "All thinking arises out of concreteness, which
means out of the brain patterns resulting from actual. body movements or
interacting with actual things. But thinking then moves toward autonomy,
that is, moves toward independence of those concrete patterns or physical
principles.
This progression toward pure thought is itself genetically
programmed and unfolds in neat, sequential stages."
Real situations direct all of one's senses to the subject at hand; the
brain receives input from hearing, seeing, smelling, touching and maybe
even tasting.
When all senses can't be directly involved the next best
choice is to involve the imagination in creating a seemingly real,
problematic situation which is vital and relevant to the individual.
Hart (1975:211) stated that "reality principle lets the right answer come
from actual materials or circumstances rather than in words of judgment or
evaluation by a teacher." This does not mean the teacher should not be
involved.
One classical method of teaching, the Socratic method, actively
involves both learner and teacher in helping the student discover the
answer. Through a series of focusing questions the student applies what he
or she knows to a new circumstance and is thus led. successfully to the
solution.

The teacher can and should insure that the experience is successful.
Learning feeds on success.
It is not that one does not learn from mistakes
because making errors can show how not to do something. But continual
mistakes will thwart motivation, and may even elicit a defensive response
to a threatening situation. The teacher can help by limiting a specific
problem or task so that it is solvable.
"The problem should be so
compelling that students really want to study it, but not so overwhelming
that they are prone to give up." (Bigge, 1964:344)
Cognitive theorists have long argued in favor of the "whole" (the largest
meaningful unit) approach, stressing the patterns and relationships. Once
the concept is established in the brain (a program), the connecting facts
have a place to attach themselves; they become relevant to that brain. The
concept is also in place to be applied in other situations (transferred, if
you will). There is no conclusive proof of whether "part" or "whole"
methods ale more successful. Hart (1978a:645) states that, "To extract
patterns from the confusion of the real world, children must have input...
This input can be utterly random and unplanned- -the quantity matters, not
the order."
However, Hart's statement should not be taken to mean that random input and
the establishment of certain basic concepts in the brain will automatically
enable the learner to apply this knowledge to new situations. As early as
1913, Thorndike was proposing the idea that knowledge in one situation was
likely to be transferable to a second situation only if the situations
possessed elements in commo . Today, the idea of the need to "teach for
transfer" is well established with many theorists. As Trow (1970:284)
explains:

We can no longer assume that merely dunking all students in the same
brew of the disciplines will enable them to think in general.
Certainly the, more competent they can become in dealing with the facts
and relationships of a particular structure--a discipline, a vocation,
or pattern of life--the more successful they can become as operators
within that structure. But if abilities, attitudes, and.skills :n
general,, and ability to think in particular, are to. be transferred
outside the structure, the emphasis must be shifted to the other kinds
of situations in which they are to be used. Methods of teaching are
thus of the essence...we can hardly depend on the transfer of learning
from traditional subjects, even when well taught, to enable yours,;
people adequately to meet the life situations that confront them,
attributes of Nonformal Programs.
It is possible to synthesize this
plethora of information on learning theory and develop a list of broafly
stated attributes that nonformal education programs should have in order to
maximize learning potential. The list serves to point up many of the
strengths of the nonformal environmental education field as a
whole--putting on a more firm conceptual basis what many practitioners in
the field have felt intuitively through the years.
While the following
list is far from all-encompassing, it can serve as a first step in more
exhaustive work and is dufficient in itself for use in various evaluative
processes.
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Learning is Based on Past Learning

1.

Nonformal educators need to recognize that introduction of new
concepts must relate to previous knowledge or experience. The
student must be "primed" to learn and at an appropriate level to
receive the material. Freeman Tilden (1957:11) recognized this many
years ago in his principles of interpretation: "Any interpretation
that'does not somehow relate what is being displayed or described to
something within the personality or experience of the visitors will
be sterile." Fortunately, nonformal education provides numerous
opportunities to tailor learning opportunities to the appropriate
level for the learner.
By stressing the patterns and relationships
in nature, for instance, it may be able to stretch a person's
perceptions and bridge the gap between the known ani new learning
experiences.

Learning Occurs Best When it is &ultisensory

2.

This tenet has been adhered to for years by practitioners in
nonformal education.
"Touch and feel" exhibits, audio Nisual
productions and "acclimatization" are standard techniques intuitively
used by nonformal educators.

Learning Should Build on the Reality Principle and Use Concrete
Examples

3.

Here again, the sometimes maligned "touch and feel approach"
frequently employed (albeit at varying degrees of sophistication) has
been successfully used by nonformal practitioners for years.
Examples abound of nonformal programs structured to provide
interactions with natural or historical environments and artifacts.

Learning Should be Nonthreatening and Reinfo'cing

4.

'

This is an area that some nonformal practitioners overlook. Since
some educators feel comfortable in a swamp or beside a dinosaur
skeleton, they think that students should also.
In fact, many
students need help in feeling comfortable in an unfamiliar
environment and will not (cannot) learn about that environment until
the anxiety. level is reduced.
Overemphasis on asking participants
for facts may also be threatening to some.
In a like manner, fear of failure must be reduced by structuring
learning activities so that positive reinforcement rather than
punishment or negative response is integral to the experience.
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5.

Educational Activities Should be as Enjoyable as Possible and be
Structured to Provide Challenges
While this concept is closely related to the need to create
nonthreatening learning opportunities, it goes beyond this idea. A
child's (and adult's) love of challenge, surprise and play in general
can be used to facilitate the learning process. Nonformal educators,
particularly interpreters, often employ media and methods from the
entertainment field, and the idea of interpretation as educiitional
recreation appears well-founded.

6.

Education Activities Should be Structured to Facilitate Concept
Building
Students need to establish systems or sets of relationships in order
to process and make sense of new materials.
With these systems in
place, they are better able to recognize (or transfer) existing
knowledge to new situations. Nonformal education can be structured,
e.g., by use of familiar concrete examples in nature to define
patterns, and then these patterns can be generalized to more
complicated concepts. Memorizing facts as a learning experience
without establishing their relationships to a larger context may be
why retention of purely factual material is often low.

7.

Lear 7-'4g Should be Demonstrated by a Change in Behavior

Nonformal environmental educators frequently have little feedback to
justify the assertion that learning results from their activities.
Some educators try to link observable behavior of their students to
effectiveness of programs.
For instance, it is possible to use a
decrease in the incidence of bottles and cans in roadside litter as
an index to the effectiveness of a particular program on recycling.
As discussed later, traditional cognitive testing is difficult to
apply in the nonformal setting and more innovative techniques are
needed for evaluation.

8.

Specific Attempts .Should be Made to Teach for Transfer
It cc.n be argued that a general knowledge of ecological concepts and
environmental issues will not result in that knowledge being applied
to help solve specific problems.. Such general knowledge is
necessary, but many people would be unable to apply this knowledge to
a particular situation.
Nonformal environmental educators need to
recognize that awareness level programs fill an important function,
but that action and application will probably depend on teaching
specific strategies.
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As a conclusion to this section, it might be appropriate to comment on the
implications for practitioners of the two main approaches to nonformal
environmental education currently most commonly used. Learning theory
would seem to support the argument that both the awarenesslevel programs
designed to educate in broad concepts and relationships and the
issueoriented, problemspecific approaches are needed. The student must
have a basic knowledge of ecology and environmental relationships and be
conceptually ready to transfer this knowledge to other situations.
However, in order to facilitate this transfer and motivate the learner into
positive action, a more direct, structured and issueoriented approach is
often necessary.
Neither approach alone is likely to be as effective as
the synergistic application of both.

Evaluation--Standards for Nonformal Programs

Most evaluation in education is done through the cognitive testing process.
However, this process,is difficult to employ in the nonformal environmental
education field.
Because of the variety of settings, the often brief
exposure of the learner to a given nonformal educational experience and the
relatively less structured nature of this learning mode, documenting
educational gains.in the nonformal environment is even more difficult and
costly than ip the classroom setting. Some observational techniques, have
been used or suggested, where reductions in litter or increases of books on
a particular subject being checked out of a library are taken as indices of
an educational program's effectiveness.
However, these measures are often
specific to a given situation and have limited general utility.
One evaluation technique with the potential for general usefulness is the
creation of educational standards. Standards, by creating a hypothetical
average or optimum program against which a particular educational program
can be compared, can by inference give an indication of the potential
effectiveness of that program, i.e., if standards define the attributes of
a good (effective) program, then a program which possesses those attributes
should also be good.
This relatively simple concept turns out to be quite difficult to implement
for two reasons:
1.

Creation of standards which identify attributes of .a good program is
often a subjective and controversial process; and

2.

Measuring adherence to those standards is also difficult.

Nevertheless, precedents for the effective creation and use of such
standards do exist. Operational and physical standards have been in use in
nonformal educational programs for many years.
However, it is relatively
easy to gain agreement on (and measure adherence to) such things as how
often nature trails should be patrolled for hazards or how wide the trail
should be.
It is much harder to devise standards that give an indication
of how educationally effective that nature trail might he.
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Standards which go considerably beyond physical and operational standards
have been developed by both the American Camping Association (ACA) and the
National Recreation and Parks Association (NRPA). These standards were
derived from factor analyses of the literature and on expert opinion as to
what constituted quality attributes in the organized camping and recreation
fields..
The attributes identified were then used as the basis for
developing actual standards. The standards themselves were specific,
concrete statements that were intended to measure the presence or absence
of a particular desirable attribute.

While the ACA and NRPA standards do not deal specifically with education,
the methodology has great promise for use in evaluating the quality of
educational programs in nonformal settings. During 1981 and 1982, the
authors developed standards for the nonformal environmental education
programs of the U.S. Fish and Wildlife Service (FWS). The project was
under the direction of D. Conley Moffett, Chief, Office of Public Use
Management.
Limited field testing of these standards has demonstrated that
the concept is a workable one, and that with refinements, precise, reliable
instruments can be developed for use in evaluating nonformal programs.
The core of the FWS standards is the collection of key attributes derived
from learning theories as discussed in the previous section of this paper.
These attributes, combined With opinions from experts in the areas of
nonformal education, were synthesized to produce standards to which FWS
nonformal education programs should adhere. The final step was to develop
several specific statements designed to determine if a particular standard
was being met.
The final document was a lengthy but uncomplicated
checklist of simple "yes" or "no" statements. For instance, to measure
adherence to the concept that learning is facilitated when material
presented is relevant to the learner, the FWS standards contain a variety
of questions similar to the following:
Have the following characteristics of the audience been identified:

-- Amount of time spent on site?
- -

Type of visiting grdup

- -

Average age and education level?

(families, couples, etc.)?

-- Frequency of visits?
-- Whether most visitors are local people or tourists?
--

Predominant foreign language?
Reasons for visiting field station?

- -

Physical or mental limitations?

--

Interpretive activities pursued?
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To measure adherence to the concept that learning takes place best in a
nonthreatening environment, statements of the following types were
included:

-- Are teachers using outdoor classroom s' 4s warned of potential
safety hazards, and are safety hazard Identified in interpretive
media or presentations?
--

Is the content of interpretive and
.door classroom presentations
and media regularly monitored to in-'re that these are free of
sexual, religious, cultural, or ethr
biases?

--

Do FWS staff encourage' visitors to ask questions during
presentations?

--

Do FWS staff correct erroneous answers or responses from audience
members without causing them embarrassment?

--

Are outdoor classroom activities structured to provide students
with some degree of success?

As can be seen from these elamples, an instrument can be constructed to
evaluate whether a program is in conformance with modern learning theory.
By asking specific, very definite questions and by using many questions to
insure that the gamut of pertinent theories and perspective are covered, it
is possible to define what the attributes of a good program are and whether
these attributes are present. When a wide array of attributes are used and
when the questions are written with sufficient specificity, the standards
in the aggregate give a comprehensive analysis of the potential quality of
the program being evaluated.

More sophisticated approaches can employ Likert scales rather than yes/no
answers, assign weighted values to more important attributes, include
questions on adherence to safety rules or agency policy, etc., and include
a mechanism for Bevel ning a total score for each program. Such a score
would allow comparisow among programs at different sites and also allow
evaluations of the same program over time.

Most importantly, the careful development and use of such an attribute
checklist would give practitioners feedback on the quality of the jobs they
were doing and give administrators insight as to the cost effectiveness of
different programs.
While a program's high score on a well-developed
checklist is no direct assurance that persons exposed to that program will
increase their knowledge, it: does present a good, indirect measure of a
program's potential effectiveness.
(A logical next step in this area of
evaluation would be research to measure correlations between a program's
checklist scores and cognitive gains by participants.)
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Conclusion
While the foregoing discussion is general in nature, it is hoped that the
reader will gain a sense of the diversity to be found in the nonformal
environmental education field as well as become acquainted with some of the
underlying conceptual bases of the field. La addition, the authors have
tried to demonstrate how, despite the diversity of the field, underlying,
unifying concepts can be used to evaluate nonformal environmental education
programs.
The field, is, indeed, comprised of a variety of disciplines and a
considerable number of philosophies. Despite this (or perhaps even because
of this) the nonformal field is healthy, vigorous, and well-suited to take
on the task of bringing innovative techniques and programs to environmental
education efforts in the'1980's and beyond.
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An Incentive Approach to Riparian Lands Conservation:
A Case Study
John H. Baldwin', Nancy E. Duhnkrack', and Paul M. Ciminello'

Abstract:
This paper summarizes the development, passage and
implementation of Oregon's new riparian lands preservation legislation
(Senate Bill 397). This legislation is unique (and may serve as a national
model) because it utilizes an inventive approach (through tax credits) for
the protection and preservation of ecologically valuable lands.
The unique
nature of this- legislation is reflected in its widespread political
support, its low-cost approach to achieving its goals, and its ease of
applicability to other states. Finally, the problems encountered in
implementing the program in its first year are summarized and
recommendations made for more effective program development.

Riparian (adj.): of, pertaining to, situated, or dwelling on the bank of a
river or other body of water (The Random House Dictionary, 1968).

Introduction

Riparian habitats are extremely important for fish and wildlife, protecting
water availability and quality, and for economic uses such as .aviculture,
grazing, forestry, and recreation. In an effort to protect riparian
habitats, the State of Oregon in 1981 passed a "Riparian Tax Incentive
Program" (Senate Bill 397).
The first section of this paper will briefly
review the value, sensitivity and management of riparian habitats. The
main provisions of the Riparian Tax Incentive Program will then be
overviewed, followed by a preliminary discussion of the problems
encountered in the first year of program implementation.
Finally,
recommendations will be made for effective program development, followed by
a discussion of the applicability of this program to other states.
This paper was developed for three purposes: 1) to inform citizens and
professionals about this new and innovative approach to habitat
conservation; 2) to provide preliminary feedback to the Oregon

'Assistant Professor, Department of Planning, Public Policy, and
Management, University of Oregon, Eugene, OR 97403.
2Honors College, University of Oregon, Eugene, OR

97403.

3De)artment of Planning, Public Policy, and Management, University of
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Department of Fish and Wildlife (ODFW) for program development; and 3) to
provide information to other states considering similar programs.
At the onset, it is important to emphasize that the ODFW is currently not
actively promoting the program. Senate Bill 397 specifically states that
counties cannot participate in the program without a state-approved or
"acknowledged" land use plan. With only 16 of 16 counties approved, the
ODFW is waiting for more counties to become eligible (Feast, 1983b). Most
of the remaining county land use plans are expected to be acted upon by the
state within the next two years. Therefore, the material presented in this
paper is in no way, shape, or form a criticism of ODFW. Rather, we have
found that several important questions and problems have developed in
preliminary efforts to promote the program.
By highlighting these issues
and suggesting possible solutions, it is hoped that the program can be more
effectively implemented.

Characterization of Riparian Habitats
'Because of the many combinations of water conditions and physical
characteristics of the site (e.g., topography, soils, etc.), riparian lands
can vary considerAHly in size, structure, and ecological diversity. The
word "riparian" is used to describe both lentic (standing water) habitats
such as lakes, ponds and bogs, and lotic (running water) habitats such as
springs, streams, and rivers. in general, however, all have several common
features (Thomas, et al., 1979):
1)

they create a well-defined habitat zone within a drier
surrounding area;

2)

they are relatively small habitat areas;

3)

they have a relatively high biomass production rate; and

4)

they are a critical source of ecological diversity in arid
regions of the world.

Riparian zones are generally identified by the presence of vegetation
(e.g., sedges, rushes, shrubs, trees) that require large amounts of free or
unbound water.

Value of Riparian Habitats

As previously indicrted, riparian zones are extremely important to the
local economy and e(Jlogy. Hydrologically, riparian habitats act as a
sponge to hold and gradually release water after a high water event.
This
may serve many valuable functions, including:

reduction in flooding
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.increasing minimum stream flows,

increasing acquifer recharge,
preventing erosion and sedimentation,
trapping dissolved nutrients,

increasing forage availability and habitat diversity, and
increasing anadromous fish populations.
In eastern Oregon, for instance; riparian habitat restoration has prevented
small streams from becoming intermittent or dry during summer months
(National Marine Fisheries Service, 1981; Winegar, 1977).

The value of riparian habitat to water tables and forage production was
demonstrated by Claire and Storch (1977) in a study of the habitat within
and outside of a ten-year livestock exclosure (an area fenced off to
exclude livestock). They found that compared to the area outside the
exclosure, the area inside had a water table 8 to 10 feet higher and that
biomass productivity had increased from 200 poUnds/acre (mostly Kentucky
bluegrass) to over 2,000 poundsjacre (mostly native grasses). In addition,
they found that 77% of the fish in the exciosure were game fish, compared
to only 24% outside the exclosure. A study by the U.S. Bureau of
Reclamation (1981) found a 3:1 benefit-cost ratio when comparing just the
value of the enhanced fishery to the cost of building and maintaining a
riparian livestock exciosure (a fence).
The importance of riparian habitats to other wildlife cannot be overstated.
For instance, of the 363 terrestrial species known to occur in the Great
Basin of Southeastern Oregon, 288 are directly or indirectly dependent on
riparian habitats for food, water, protection, or movement (Thomas, et al.,
1979).

A study by Unsicker, et al. (1981) of the Lake Tahoe Basin found that
undisturbed riparian habitats removed 94% of suspended solids, 74% of total
nitrogen, 86% of'total phosphorous and 92% of the iron in runoff water.
Finally, it must be emphasized that riparian areas are extremely valuable
for a number of other ecologic and economic functions such as removal of
some pollutants from water, recreation (hiking, canoeing, etc.), scientific
study, transportation corridors, and as a gene pool for maintaining
ecological diversity (U.S. Fish and Wildlife Service, 1981).

Human Impacts and the Management of Riparian Lands.
Because of their multiple uses, sensitive community structures and
relatively small areas, riparian habitats are particularly vulnerable to
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physical, 'hemical, or biological disruptions.
It is estimated that
707. -90% of %:11 natural riparian ecosystems in the United States have been
destroyed (CEQ, 1978).
In some areas of the United States, such as the
Gila Valley of Arizona and the Sacramento Valley of California, as much as
96% to 98.5% respectively has been lost (Warner, 1979).
In 1978, the
Oregon Department of Environmental Quality estimated that over 2,600 miles
of streams in the State were suffering from severe erosion problems.

The principal causes of the disruption are grazing and watering of
livestock, mining, roadbuilding, clearcutting and recreational uses of the
riparian habitats (Thomas, et al., 1979).
The grazing and watering of
livestock in riparian zones of arid rangelands are particularly damaging
'aecause of the removal of vegetative cover, trampling and disruption of
soils, and th': loss of surface and groundwater.
If these detrimental impacts are reduced or eliminated, riparian lands are
amazingly resilient.
Figure 1 pictorally demonstrates the regeneration of
vegetation on two streams in Eastern Oregon that were fenced off from
livestock grazing.
Simple, cost-effective measures such Ets fencing and
dr2signing livestock access to the riparian lands can realize enormous
returns.
In addition, proper siting and management of roads, mines,
campsites, logging activities, etc. through the application of basic land
use principles, can, in a very cost-effective manner, reduce many of the
detrimental human impacts on riparian lands. Dr. Richard Warner (1979) of
the California Field Studies Center states "all we need to do in many cases
is to lean less heavily on them (riparian areas) in order to reverse the
destructive trends." For example, in areas of heavy recreational use
(e.g., the Grand Canyon), regulations and enforcement, user permits and the
proper development of campsites have dramatically improved riparian
habitats (and reduced user hazards).
In summary, riparian habitats are extremely valuable to the local ecology
and economy; they have been seriously impacted by human activities; they
are very resilient, and the detrimental impacts can be readily reduced or
eliminated by very cost-effective measures.
Once citizens and
professionals become aware of the problems, their causes and the ease of
resolution, considerable public support for riparian habitat conservation
programs can be generated.

The Oregon riparian Tax Incentives Program,

The dramatic success of early efforts of the ODFW, private landowners,
other state and federal agencies and conservation organizations suchas the
Northwest Steelheaders Association to rehabilitate riparian habitat
provided the impetus for the passage of Oregon's Senate Bill 397 (SB 397),
the "Ripariau Tax Incentive Program." Those concerned with riparian area
protection asked the question:
if these efforts have produced such
dramatic results, why aren't more riparian areas being rehabilitated? In
particular. why were existing state and local programs inadequate to
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Figure 1. The Resiliency of Riparian Habitats. The photographs depict
the regeneration bf riparian vegetation in Fifteen Mile Creek and 'Ramsey
Creek in Eastern Oregon (Wasco County) after fences were installed to
exclude livestock. The top photographs indicate the dramatic effects
of only one year of livestock exclusion.
The bottom photographs indicate
the habitat restoration over a period of four years (Courtesy of the
Oregon Department of Fish and Wildlife).
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protect privately owned riparian areas? The primary answer given was
landowner resistance to regulatory programs that restricted private
propert
rights without some form of compensation. Other, related answers
were t e cost to the laLiowner of implementing protective measures and the
small eturn on their investment in protection.

Supporters of riparian area protection in Oregon designed SB 397 to address
these identified concerns.
The law established voluntary programs that
provide financial incentives for private landowners to protect or
rehabilitate riparian lands. The two incentive programs are:
1) a
complete ad valorem property tax exemption for riparian areas that are
protected or enhanced, and 2) a twenty-five percent personal or corporate
income tax credit for costs incurred in qualified instream habitat
improvement projects (these projects could include fish passage
improvements, bank stabilization efforts, streamside fencing or other work
that improves habitat).
Both programs are administered by Oregon's
Department of Fish and Wildlife.
Private lands that are zoned agriculture, forest, or range in a county land
use plan that has been approved by the state Land Conservation and
Development Coulmiasion are eligible for inclusion in the property tax
exemption program (ORS 308.025, Section 5(2)(a)).
To quality for a tax exemption', the landowners must sign a management
agrec 'nt for the exempted lands with the ODFW.
The management agreement
conta...., a legal description of the property, present and proposed use of
the land, and steps that will be taken (generally by the landowner) to
protect or rehabilitate the riparian area (ODFW. n.d.). The agreement
remains in effect for subsequent tax yea.s unless its terms are violated.
If the landowner does violate the agreement, he or she can be assessed up
to five years Ivack taxes az a penalty (Oas 308.025, Sections 7 and 8).

An individual or corporation need not be a landowner to qualify for the
twenty-five percent income tax credit for habitat improvement projects (ORS
308.025, Section 18(1)).
To receive the 'ax credit, however, an individual
must apply for and receive both pre-project and project completion
certifications from ODFW., Applications for pre-project certifications must
include a description of the proposed project, is anticipated benefits,
and an estimate of project costs. When the project is completed in
conformance with the preliminary description, ODFW will issue a final
certification to the applicant (ORS 308.025, Sections 22(1), (5), and (6)).
This serves as verification of the actual cost of the project for use in
computing the income tax credit (ORS 308.025, Section 18(5)).
Both tax incentive programs established by SB 397 are restricted in scope
and size to limit their impact on state revenues.
First, the programs
not go into effect until January 1, 1983.
As mentioned previously, only
farm, forest, and range lands are eligible for the riparian area prop, y
tax exemption.
Further, exempted lands can be no more that one hundred
feet wide and no more than one hundred new miles of strtambank can be

exempted each year in each of Oregon's 36 counties (ORS 308.025, Sections
3(2) and 12(1)).
The annual ceiling on the income tax credit is $25,000
(on $100,000 worth of projects) (ORS 308.025, Section 23).' A final
restriction on these programs is a sunset date of December 31, 190 (ORS
308.025, Sections 12(2)(a)).
Once the riparian area protection legislation was drafted, the lengthy
effort to secure its passage began. Fassage of SB 397 was a complex
process which involved a considerable amount of compromise and negotiation.
Many J.ssues were raised by legislators.
As a result, the bill was
com:tehensively amended three times. 7inal passage of the Bill by the
House and Senate occurred on the last day of the 1981 legislative session
by 46-8 and 19-6 votes, respectively.
One of the principal concerns expressed by legislators was the impact of
the tax incentive programs on state revenues. As a result, amendments were
made to the original version that imposed the limitations on the programs
(previously discussed).
ODFW offered to implement the programs without
additional staff or funds. This further reduced the fiscal impact of the
legislation. Without ODFW's offer and the limi
-4endments, SB 397
would not have become law.
Beca.ae of the voluntary nature. of the incentive programs established by SB
397, the legislation had no active opposition. Further, it had a broad
base of support composed of conservationists, sport and commercial
fishermen, farmers and ranchers, and representatives of the timber
industry.
The resJItti of the efforts in eastern Oregon to rehabilitate
riparian areas were used successfully to demonstrate the merits of the
legislation, both in testimony by scientific experts and in a striking
slide presentation which documents the vegetative recovery. Because of
this support and the minimal fiscal impact, SB 397 was the only legislation
which established a new property tax exemption and income tax credit to
pass during the 1981 session of the Oregon State Legislature.

Implementation

Process

As previously mentioned, the Oregon Riparian Land Tax Incentive Program is
administered by the Oregon Department of Fish and Wildlife (ODFW),
headquartered in Portland.
However, the District Biologists who direct the
23 ODFW Field Offices have primary responsibility for implementing the
program.
Landowners interested in participating in the program first
contact the state or local field office of the ODFW.
The field offices
provide information to the landowner, then follow-up with a phone call to
answer any questions or concerns.
If the landowner expresses an interest
in participating in the program, the District Biologist arranges an on-site
inspection.
During the inspection, the landowner is verbally informed of
the improvements (e.g. fencing, planting, etc.) necessary for participation
in the program.
In an agreement is reached, a contract is written and
signed between the landowner and the District Biologist (with copies sent
to the Portland office of the ODFW and to the county tax assessor's
office).

81

'90

It must be emphasized that this program is entirely voluntary until the
agreement is signed.
The ODFW is approached by the landowner (not vice
versa) and the landowner may withdraw from negotiations at any time prior
to the signing of the contract without penalty.
Ir addition, because the
District Biologist is able to inspect and negotiate a contract for each
parcel of land, the program can be very flexible.
This flexibility was
built into the program because of the tremendous diversity of land shapes,
lot sizes, habitat conditions and ownership patterns present in the state.
Perhaps most importantly, the program is directly administered by the
"local" field offices of the ODFW, with the state offices involved only in
record keeping.
Thus, a landowner has direct contact and aegotiations with
a "local" in a manner that can build knowledge, understanding, and trurt
should any problems arise.
Despite these programatic pluses, there are questions about the viability
of this incentive approach. It must be reiterated that the ODFW is waiting
for approval of more county land use plans before fully implementing the
program.
The material from our analysis was obtained from the ODFW and
from landowners considering participating in the program oefore the program
was widely promoted.
The analysis is intended as an information source to
help the ODFW design its implementation plan and in no way is intended as a
criticism of any agency or individual.

Implementation - Program Analysis

Our analysis a the program involved:
an interview with Tony Faast, State Director of the Riparian Tax
Incentive Program (Faast, 1983a),
a review of all information available from the state office,
selection of the counties with the most active programs,

interviews of the District Biologist from those counties (ODFW
District Biologists, 1983), and
phone surveys of approximately two-chirds of the eligible landowners
in Lincoln County who expressed an interest in the program, whether
or not they agreed to participate (Lincoln County Landowners, 1983)
As previously mentioned, the major contraining factor for statewide
implementation of the program is the failure of counties to submit land use
plans to the State Land Conservation and Development Commission (LCDC)
which is required by state law (senate Bill 100, 1973). Before a county
can join the program, it must Live an "acknowledge." land use plan. To
date, 16 of 36 counties in Oregon have complied (Feast, 1983b).
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According to state program director Tony Feast (1983a), the ODFW cannot
cater into a contractual agreement with a landowner unless the county's
land use plan is acknowledged. This constraint also inhibits the ODFW's
efforts to publicize the program. The ODFW is currently awaiting the
approval of the county's plans before it implements a regional educational
campaign.
According to Feast (1983a), "you do not want to raise their (the
landowners') expeCtations and not be able to deliver or get them excited
about something they cannot participate in."
In several counties with approved land use plans, however,
been more widely publicized and the ODFW more active. One
Lincoln County, on the north central coast of Oregon where
spring rains and extensive clearcutting have made flooding
a continuous problem.

the program has
of them is
heavy winter and
and soil erosion

In Lincoln County, the ODF attempted to promote the riparian lands
conservation program by offering a tax deduction on property taxes if the
landowner contacted the District Biologist by December 31, 1982. This
promotion was successful in publicizing the program, with 52 landowners
contacting the ODFW prior to the deadline.
Through this experience, one
problem became immediately apparent. More than 20 of the 52 landowners had
lands zoned as "rural residential" or were within an urban growth boundary
and were declared ineligible for participation in the program.
Some
flexibility may be needed in these restrictions to allow landowners with
substantial riparian lands that are zoned rural residential or are within
an urban growth boundary to participate (See recommendations section).
Nearly all of the qualifying landowners in Lincoln County were contacted
and 19 agreed to participate in the survey. The survey was designed to
assess the landowners' knowledge and opinions on program administration,
knowledge of the program, problems encountered, why they did or did not
join the program, and suggested changes.
Table 1 summarizes the results of the survey.
In general, landowners
agreed that the program was needed, that government should become involved
in riparian land conservation (with the notable exception of large
landowners) and that the ODFW was the appropriate lead agency. However,
the landowners repeatedly mentioned several concerns they had about the
program.
These problems are summarized in the following discussion.
To improve the riparian habitats of entire watersheds noticably, it is
extremely important that large landowners participate in the program.
Yet,
large landowners (with 100+ acres) are not participating in the program.
The large landowners snrveyed indicated that the costs of the habitat
improvements were too high. Most of these landowners grazed cattle and
sheep on the land and used the waterways for watering their animals. To
them, the costs of the habitat improvement (fencing, planting, etc.) were
too high and the benefits negligible. One landowner of 95 acres stated,
"for $25 to $35 per year, it would not be worth it to participate in the
program."

V
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-Table 1.

Summary of Survey Responses of 19 Lincoln County, Oregon Landowners - August 23-25, 1983.

Holdings
100 acres
Topic

I.

Question
t'.ereral

Government

1. should government be involved
in stream improvement
2.1. should ODFW run the program

(12)

(4)

ns

2

12

2

no

1

y

2

no
.?h.

II. What problems
do you see in
the program?
(more than one
answer permitled)

If NO, who should
run program

1.
2.
3.
4.

SCS
USDA
LCDC
DEQ

1. Too small a tax deduction
for improvements
2. Landowner already receiving
tax deduction
1. Lack tf support from other
professionals
4. Perceived government control
of private land
5. Inadequate follow -up
Information
6. state, rather than
local control
7. ,Iack of evidence of
effectiveness
t3.
iopograohically inappropriate

suggestions foe
I. 1rger tax deduction and/or
Improvement
have ODFW pay for fencing
(more than one
1. More land exempted
answer permitted) 3. greater use of other
professionals

4. Wvernment should stay
of stream improvement

100 acres

(3)

2

9
3
1

I
1

1

1

6

4
2

2

2

5

3

1

2

I

2

3

5
1

4
2

1

5. More local control
6. Lvaluate program continually
1. let Welfare recipients work
on improvements
I. Less regulations
9. Become more flexible

3
1

1

1
1

...-*
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In Lincoln County only five landowners are participating in the tax
incentive program (four of the five were in the group contacting the ODFW
before the December 31, 1982 deadline). All the landowners participating
owned parcels ranging from 5 to 50 acres in size.
In general, their lands
were forest or open (non-grazed) rangeland that require little improvement
for participating in the program. In essence, these landowners were using
the tax benefits as an incentive to keep their Land in its present
condition.
One respondent stated, "The land was doing nothing anyway, so
the tax break was beneficial. The streams for me don't require any great
effort and no money was required." This pattern of participation appears
to be consistent state-wide. In northeastern Oregon, the four landowners
participating in the program have primarily agricultural lands.
According
to District Biologist Ken Witty, they require "minimal improvement."
Similarly, in Douglas County, 100 miles southeast of Lincoln County,
Assistant District Biologist Dave Liscia states that the only landowner
that to date had joined "because he's retired and has no plans to do
anything with the property at all." In summary, the,small land owners that
were not intensively using (or abusing) their land for economic gain were
taking advantage of the tax incentives, while those large landowners that
were intensively grazing their land and using the water were not
participating because their costs far exceeded their perceived benefits.
Several lesser concerns were enumerated by the landowners.
They expressed
a concern that the ODFW involve other government agencies (e.g. Soil
Conservation Service) to improve the level and nature of advice and
support.
Large landowners were suspicious that the CDFW was trying to gain
control of their most valuable lands. They stated that they would prefer
to remain in establishe4istate programs (e.g., Salmon Trout Enhancement
Program) rather than
the Riparian Tax Incentive Program.
The Lincoln
County Respondents alsL
pressed the concern that serious flooding would
frequently damage fences, plantings, etc., and replacement could be
expensive; in essence, that the program was not appropriate for the
topography of their county. Finally, the landowners were very suspicious
of government intervention in private property rights. This was not aimed
specifically at this program; however, several respondents expressed
concern that future changes in the program could infringe on their rights.
Several respondents stated that they were extremely hesitant to sign a
contract involvipg their land,with either a public or private agency.
They
were very suspicioUs of legal contracts and lawyers.
Many of these same concerns were also, expressed by the ODFW District
Biologists (1983). The District Biologists also strongly supported the
.program conceptually and unanimously felt that stream improvement should be
a concern of government.
They also saw a strong need for other
governmental agencies to -be actively involved in promoting the program and
realized the position of large landowners who are unwilling to invest in
expensive improvements for, in many cases, negligible benefits.
Further,
the District Biologists perceived the present zoning restrictions which
exclude rural residential properties from participating as a hindrance
(actual or potential) to the effectiveness of the program.
S

85

In summary, large landowners are not participating in the program.. Small
landowners with negligible improvement costs are.
The net'result is that
some healthy riparian habitats are being properly maintained. However, the
large majority of partly or totally destroyed riparian habitats are not,
and
not participate under present conditions.
The following
section contains some recommendations and suggestions to the ODFW and State
Legislature for altering and implementing the program.

Recommendations and S 40 estions for Administrative Action by the ODFW

The major obstacle for program participation appears to be the high cost of
fencing and,habitat restoration.
One suggestion was.made that the ODFW (or
other government agency) offer low-interest long-term loans to program
participants.
Another more popular (and costly) option was voiced by
District Biologist Ed Schwartz: "If we, the state, want to get this thing
off the ground, we are gong to have to start building fences for landowners
on an experimental basis." In such a program, the ODFW could, on a limited
basis, offer free fencing for landowners willing to contribute labor.'
After a period of time, they could then evaluate the relative costs and
benefits of the program.
Several respondents to the survey (who did hot
participate in the program) indicated that they would be willing to install
the fences to receive some tax benefits.

Although this could become prohibitively expensive to the ODFW, the burden
could be shared by other public and private agencies benefiting from the
program.
In addition, foundation grants, matching funds, or contributions
of labor and money from various user and conservation groups is possible.
Through creative financing, considerable progress in improving public
knowledge, support, and participation is possible.
A second recommendation,involves the integration and use of the program by
other government agencies that constantly interact with landowner.
Few
landoymers objected to the ODFW's lead in the program.
However, many other
agencies such as the U.S. Soil and Conservation Service, the Oregon State
University Extension Service and the Agricultural Stabilization CommLttee
were also mentioned as possible program participants.
One respondent
claimed that he had sought information on the program from the latter
agency and they knew nothing about it. Every effort should be made to
expand the depth and breadth of knowledge about the program among
professional groups.
The state officials, landowners, and District Biologists also made several
other suggestions for more e. °ective program Implementation.
Several
people mentioned' that the ODFW should form a Pram Advisory Committee
comprised of representatives of the ODFW, other professional agencies, and
citizens to share information, to advise of program development, to
coordinate the effort, and to provide that motivation necessary for
successful implementation.

t
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A second popular suggestion involved the development of an independent
legal service to help 'he landowners negotiate and sign the contract with
the District Biologists. As previously mentioned, several of the
landowners stated that they were very wary of lawyers and were hesitmit to
sign a contract that 3*.volved their property rights.
If a third-party
legal advisory progr
ould be developed to engage in the negotiations and
protect the legal rik)_
of the landowners, this barrier may be overcome.

Recommendations that Require Legislative Action
The zoning restrictions of the state of Oregon should be amended to allow
lands within an urban growth boundary and those zoned "rural residential"
with sizable recoverable riparian lands to participate in the program.
Several District Biologists voiced concerns about the number of inquiries
ruled ineligible because of these restrictions.
The result has been a
foregone opportunity to protect and regenerate many valuable riparian
habitats.
If the program is to be administered as a local program, the
District Biologist should be empowered to make some discretionary
judgments.

A second lcgIslative alternative involves increasing the direct benefits
received by the landowners. The direct benefits may be increased in two,
not necessarily exclusive, ways. The first would involve increasing the
per-acre pioperty tax relief. According to State Program Director Faast
(1983a), "an increase in the tax credit possibly up to five times the
present amount" may be needed to entice larger landowners. The second
alternative involves the allowance of a larger tax deduction for land
improvements.
Presently, this is 25% of the costs, which for example, can
run between $1,000 and $3,000 per mile just for fencing. In combination, a
greater per-acre property tax relief allowance and a greater deduction for
improvements could only help to encourage program participation.
Finally, to make the program work, the ODFW must place it high on its
priority list and commit time and energy to its success. This is an
incentive program with no penalties for not participating.
Therefore, the
need is even greater for aggressive program promotion. In addition, the
fact that this program is new, innovative and voluntary makes it imperative
for the ODFW to develop a solid on-going research effort for program
assessment, evaluation and adjustment.
The success of the entire program
may hinge on the ability of the ODFW to amend its basic provisions through
time and to be able to react to changing ecological and socioeconomic
conditions.

Application of the Program to Other States
The Oregon Riparian Tax Incentive Program is currently the only state-wide
program in existence designed specifically to encourage the improvement of
private riparian lands.
Because this program is so unique and innovative,
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over onehalf of the states (and almost all western states) and several
federal agencies of the U.S. and Canadian governments have requested
program information.
It is important to highlight some of the unique
aspects of this new program, which include:
:voluntary participation of landowners,

"incentivebased approach,
flexibility for the agent and landowner,
'minimal administrative costs,

use for habitat protection as well as enhancement,
'widespread political and public support, and
'locally controlled and implemented

From our survey and study, several issues and concerns have surfaced that
are extremely important in successfully implementing a riparian tax
incentive program. These include:

"qualifying lands
defining riparian zones, and
restricting certain administrative units from eligibility
(e.g., "rural residential" zones),

developing a statewide or regional program to cover entire
watersheds and to properly administer and publicize the program,
setting county, regional or state ceilings in annual expenditures,
active integration with other public and private agencies,
the level of incentive--through deductions, property tax incentives,
loan programs or giveaways,

providing local demonstration projects showing the benefits and cost
effectiveness of the measures,implemented, and
providing independent legal services for contract negotiation and
signing.

The Oregon Riparian Tax Incentive Program providean excellent model for
the development of incentivebased programs for the conservation of
sensitive or ecologically significant lands.
Although the type of habitat
conserved, topography, demography and legal administrative framework may
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vary widely from region to region, incentive-based programs may become
g!xtremely popular in the next few decades as an alternative to the
regulation and enforcement approach to land management.
It is hoped that
this study can help in the comprehension, promotion, and implemeatation of
similar programs.
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Forging an American Environmental Consciousness:
The Historical Interplay of Technology, Politics, and Economics
William G. Berbera'

The strident pro-development ideology of James Watt and Ronald Reagan and
the equally vociferous protectionist response of environmental
organizations revived ideological images of the environmental movement not
seen since the early 1970s.
Essentially, these images portray
environmental politics as a moral struggle between good and evil -- between
"the people' and "the interests" -- a contest whose outcome will determine
if the land will be raped and devastated by developers. As a simple
emotional appeal, environmentalism has been a part of the mainstream of
twentieth century liberal political ideology since the time of Theodore
Roosevelt.
Environmentalism, seen as a central. tenet of the liberal political faith,
masks a complex and paradoxical American environmental consciousness whose
American origins go back to the pilgrims and the Mayflower. This
consciousness has evolved over several centuries of cultural interaction
with the natural environment. Far from constituting a simple moral creed,
American environmental values are historically ambivalent, often in
conflict, and frequently at odds with cherished political and economic
ideals.

For example, at the turn of the century, two of the forefathers of the
environmental movement 'A-- Gifford Finchot and John Muir -- were locked in
mortal combat
rer the basic direction the movement should take.
Finchot,
leader of the conservation forces in the Theodore Roosevelt Administration,
favored efficient, multiple use of ..he nation's natural resources. Muir,
founder of the Sierra Club and champion of the emergini
=ional parks
system, favored the preservation of Airieress areas it '.'.air* pristine
state. Muir seemed to deny economic aecessi:y and democratic values by
advocating the "locking up" of resources with access such that only a few
people could enjoy a kind of Thoreauian aesthetic experience.
Yet Pinchot,
who would use wilderness in a variety of ways to benefit the greatest
number of people, was in league with the big Limber companies such as
Weyerhaeuser, which also favored efficient development.
In the end neither man was triumphant.
The Hetch Hetchy dam which Muir
opposed for years was built in Yosemite National Park. Pinchot's
multiple-use proposal for development of the nation's waterways was
defeated in Congress by forces opposed to regulation of localized economic
interests.

1Dean, College of Liberal Arts, Willamette University, Salem, OR
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97301.

An opportunity for an integrated approach to the use and preservation of
the natural environment went by the boards with the defeat of Pinchot's
multiple use plan. Another unifying concept of the relationship between
human society and the environment did not appear until the late 19u0s with
the emergence of the ecological paradigm. And, today, although the
ecological world view is a compelling one, the influence of Watt and Reagan
suggests the degree of philosophical conflict which remains.
The central thesis of this paper is that Americans have a fractured
consciousness of the environment which is a product of our culture's
historical experience. As a society we lack an integrated philosophical
framework within which to anilyze environmental issues comprehensively and
consistently.
In the absence of a philosophical context which takes into
account all relevant political, economic, social, and ecological interests
in a systematic way, Americans resort to simplistic divisions of "the good
guys and the bad guys," the "we" and the "they," the "people" and the
"interests." The tendency to oversimplify is as American as apple pie and,
historically; has produced a number of durable myths and gross distortions
of reality.
This essay illustrates some of tha contradictions between
environmental ideology and reality and describes pivotal historical events
which have shaped American environmental consciousness.
If one is puzzled that Congress, supposedly the deliberative body
representative of the people, defeated Roosevelt and Pinchot's multiple use
bill -- legislption defended as benefiting the people -- recall that for
three -:enturies America was the land where ordinary people ould become
successful entrepreneurs, acquiring wealth and status through hard work and
exploitation of abundant natural resources.
Any form of governmental
regulation was viewed as a potential curb on the opportunity for material
success.
In shaping American attitudes it can hardly be overemphasized
that immigrants of the colonial period departed a pre-industrial Europe
just emerging from the oppressive feudalism of the middle ages. A
land-based cultural system, feudC.ism allowed virtually no freedom of
opportunity for ordinary people. Later, in the American Revolution these
same colonists overthrew English mercantilism, the system of colonial
regulations which insured that the profits of industry and trade flowed
primarily to the mother country. Finally, the rise of laissez faire served
as a popular ideology of nineteenth century industrialization to deny a
role for government in regulating economic activity.
The possibility of three centuries of unfettered American environmental
exploitation without serious environmental repercussions -- other than lost
soil fertility -- owed much to the existence of a vast, undeveloped western
frontier with a rich abundance of natural resources.
As well, the btate of
technology was such until the late nineteenth century that most
environmental exploitation occurred with hand and animal power rather than
sophisticated machines.
In the main, outside the teeming slums of large
cities, the impact, prior to World War I, of environmental degradation on a
large scale was a phenomenon of the future.
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Economic values and abundant resources were not alone in shaping an
exploitive environmental ethic. The social and religious values of the
society evolving across the Atlantic from mother Europe and the egalitarian
political spirit of the American democratic experiment combined to add
further justification to unregulated economic activity. To the
superstitious medieval mind, wilderness represented a somewhat frightening
haven for evil spirits, or, at least, could by imagined as harboring
strange and unknown beings.
Consequently, the judeo-Christian admonition
from Genesis to "multiply and .subdue the Earth" was a most reassuring
mandate to cut down the forests and plow the land for crops -- to build
civilization from the primitive and barbaric wilderness.
It is an irony of history that Thomas Jefferson authored the Declaration of
Independence in the same year that Adam Smith, in the-seminal book The
Wealth of Nations, proposed the laissez faire relationship between
government and the economy. Both writers borrowed heavily from the
eighteenth century Enlightenment emphasis upon natural law and reason.
Jefferson declared that it was "self evident that all men are created
equal" and that all men possess inalienable rights to "life, liberty, and
the pursuit of happiness," the latter widely understood to mean the
ownership and free use of property.
Smith claimed the existence of natural
laws of economics, such as free. competition and supply and demand, which,
rather than government, acted as an "invisible hand" to regulate economic
activity.
By the tine Jefferson had become President at the beginning of the
nineteenth century, he had in effect adopted laissez faire as a political
slogan :4 his administration, "The government that governs best, governs
least." Jefferson as President also extolled the virtues of a mythical
small yeoman farmer -- an appeal, incidentally, to about ninety per cent of
the population -- as the backbone of American democracy taming the wild
frontier for civilization. Indeed, by the time of Jefferson's Presidency
the process was well underway of using democratic and social values which
support an idea of civilization's progress as bulwarks rationalizing a
burgeoning, entrepreneurial economic order.
Jefferson's time is important
because it essentially institutionalized democratic ideology, as a
paradoxical Justification for utilitarianism.
The democratic ideal of
equal opportunity, for example, became most significant in an economic
sense at the very time that slavery was being institutionalized in the
sociopolitical context.
.

Although depicted as a subsistence tiller of the land who lived in ideal
harmony with nature* the so-called yeoman farmer was in reality engaged in
commercial agriculture on a scale resulting in widespread land exhaustion.
Land exhaustion continually pushed the frontier westward in quest of
fertile new lands to cultivate. By the time of President Andrew Jackson,
the yeoman farmer had become celebrated as the common man, and Jackson's
presidency was depicted as the triumph of the common man.
The transition
in terminology from yeoman farmer to common man signaled the appearance of
a growing middle class composed of small businessmen and independent
artisans, as well as farmers, in an American society becoming more urban
and beginning to industrialize.
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The political struggle between Jackson and Nicholas Biddle over the
rechartering of the Second Bank of the United States first depicted the
issues in terms of a moral battle between the common man' and the wealthy
"interests," In a sense the Bank struggle saw the birth of modern American
liberalism, a movement which Pulitzer prize winning historian Arthur
Schlesinger, Jr., has termed "The struggle on the part of the other
elements of society to control the business class."
Jackson triumphed.
The Second Bank of the United States was not
rechartered and the stage was set for rapid, unregulated industrial
expansion, replete with economic boom and bust for the remainder of the
century. Re-establishment of Federal government regulation of banking and
currency awaited the creation of the.Federal Reserve system in the early
twentieth century. The common man of Jackson's time became the "rugged
individual" of post-Civil War industrial expansion and, finally, the
"self-made man" of Horatio Alger's dime novels near the end of the century.
Horatio Alger's self-made man succeeded by the virtues of,hard work and
keeping his nose clean. He did not engage inactions that would rock the
boat, such as involvement in radical politics.

The ideological path from the yeoman farmer to the self-made man was one of
increasing myth making, a combination of applying the pre-industrial
sypbols of an agrarian society .(e.g., the "noble yeoman" farmer) to an
industrial age and of failing to acknowledge the realities of industrial
America.
Rather than face squarely the growing poverty, urban squalor,
environmental degradation, and technological depopulation of the
countryside, millions read Horatio Alger and waited for the American Dream
to happen to them.

The pervasiveness of pre-industrialyalues even reached to the inner
sanctum of the historical profession. In 1893, Frederick Jackson Turner,
destined to become one of the two or three most influential of all American
historians, penned his famous "frontier thesis." Perhaps the single most
midely debated paper ever written by an American historian, the Turner
thesis argued that the existence of free land and the western frontier were
the leading forces in shaping American democracy. With the frontier
disappearing, Turner speculated, what would become of democracy? Although
not a central concern of this essay, the Turner thesis also provoked a
debate over environmental determinism in the shaping of culture.
Dominant social and religious theories also supported the entrepreneurial,
laissez faire belief structure of eighteenth and nineteenth century
America. Within a framework of the Calvinist theology of predestination,
the so-called Proteitant Ethic suggested that acquisition of material
wealth implied the presence of God's grace, a sure sign that one was among
the saved.
hie to those who did not experience material success!
The aloofness of tte natural order from regulation by human institutions
was expressed in EAlish Sociologist Herbert Spencer's application of
Darwinian theory 'a human society.
Social Darwinism, as Spencer's
derivation was catled, enjoyed great popularity in the late nineteenth
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century.

Borrowing Darwin's principles of biological evolution, Spencer
claimed that humans are engaged in a struggle for survival, a process of
natural selection which results in the survival of the fittest. As was
true with Adam Smit
"invisible hand" which maintained stability in the
natural economic orw,.r, the natural laws of society rather than government,
according to Spencer, maintained order in the social sphere. Goverment
involvement, Smith and Spencer suggested, would violate the natural laws
and lead to disaster.
Ultimately, gross maltastributIon of wealth and human misery forced
ideological concessions.
Prior to the early twentieth century national
progressve reform movement, however, the only accommodation viewed
thinkable in ruling circles was private philanthropy. Andrew Carnegie
coined a theory of philanthropy that was known as the "Gospel of Wealth,"
contending that the wea,r*. had a stewardship obligation to aid society's
downtrodden.
Henry David Thoreau notwithstanding, few people other than displaced
artisans found the technOlogical innovations of the industrial revolution
to be alarming or threatening during the nineteenth century. Only George
Perkins March, in his remarkable' 1864 book Man and Nature, suggested that
vital links exist 'between man and the land that economic activity,
utilizing increasingly sophisticated technological means, disrupted in
transforming the wilderness for civilization. Marsh's early ecological
insights, however, ran counter to the prevailing view of technology as
handmaiden of the civilizing forces of industrial progress.
In some instances Americans expressed a faith in technology which seems
absurd by presetrt standards.
Settlers werd lured to the semiarid Great
Plains by the argument that "rainfall follows the plow." The story went
that transforming these treeless grasslands into crop and forest lands
would alter weather patterns and result in increaed rainfall. Similarly,
railroads and. others promoting settlement hailed the Great Plains as the
"Garden of the World."

Unquertionably, theappearance of critical technological innovations made
possible a continuation of settlement patterns in the vast and arid Great
Plains and Rocky Mountains which had been developed in the more humid East.
Walter Prescott Webb4s epic 1931 work, The Great Plains, describes the role
of the si_ gun, windOill and barbed wire in the pacification of the West.
Yet, Webb laments, had these technologies not existed,land use practices
more appropriate to an arid environment might have evolved and later
economic disasters and dust storms avoided.
Gifford Pinchot and his colleagues in the executive branch during the
Theodore Roosevent years advocated a merging of science and technology for
the efficient exploitation of natural resources. From the perspective of
the TR conservationists, natural resources should be used for their highest
purposes, including the recreational and aesthetic, based on scientific
observation and analysis. During Roosevelt's time this meant reservng
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certain areas for national forests or parks, as Presidents Harrison and
Cleveland had done before him. For Pinchot and other scientific
conservationists at the turn of the century, wise applications of science
and technology served to advance civilization and human progress.
As suggested earlier, by the beginning of the twentieth century bedrock
American political, social, and religious beliefs justified an economic
system which valued entrepreneurship, lalssez faire, and ruthless
competition. The instability and unpredictability of economic activity led
captains of industry in the late nineteenth century to attempt pools,
trusts, and holding companies as private sector means to curb ruthless
competition by controlling raw materials, transportation, and markets. For
the most part these attempts failed, succeeding only in having their
perpetrators labeled as plutocratic robber barons tind monopolists in the
public mind.
In being so labeled, these captains of industry joined, in
the American psyche, the company of such historical notables as feudal
lords, George III, and Nicholas Biddle, who had earlier attempted to
regulate economic enterprise.
During the early twentieth century, many industrialists turned to the
federal government to obtain through federal regulation the stability iihich
had eluded them in their private efforts.
As a consequence, most of the
reform legislation enacted into- law during the progressive period came at
the instigation or through the support of key figures in big business.
This interpretation contradicts liberal political ideology which contends
that so-called reforms are triumphs of the "peo4e" over the "interests,"
that the "interests" are enemies of such legislation.
Yet, consider for a
moment the economic and political logic of the situation. Larger
corporations had more to lose from the boom and bust cycle and continued
ruthless competition and could afford to seek more modest profits on a
sustained basis for the long term. Small entrepreneurs had the most to
gain from competition and often were able more readily to adapt
technological innovations. Moreover, then as now, larger businesses have
the greatest stake in curbing fly-by-night operators, out for quick
profits, who can give an entire' industry a black eye.
One lesson in comprehending environmental politics is that what is
important is how natural resources are used, not who owns them.
Large
companies often have excellent records in managing natural resources;
smaller entrepreneurs are often most guilty of wasteful and environmentally
degrading practices because of a need to maximize profits.
The public may
fear the alleged power and influence of the big corporation more than its
actual behavior.
The environmental political battles of the Pinchot-Muir era largely
established the twentieth century framework for environmental politics.
People such as Robert Marshall and David Brower have sharpened our sense of
the issues involved with preserving wilderness. Likewise, Aldo Leopold and
Rachel Carson made key contributions to the discipline of ecology and its
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relationship to environmental queitions. The spaceship earth metaphor of a
few years ago wedded technology' and ecology in an especially compelling
image of the interdependent relationship of humans and their environment on
a biosphere scale.

Yet, our society as a whole must write a new historical chapter on the
values of our civilization to assure our long-term survival. The fact
that, ideologically, the Watt-Reagan and Iiberalrenvironmental,corces
occupy the center stage reflects both the extent
which Americans are
prisoners of our history and how little popular understanding has advanced
on environmental issues. Works such as Schumacher's Small Is Beautiful and
Lovin's Soft Energy.Path have sketched the societal and technological
implications of cultural ecology, but the United States has a long way to
go in making the ecological paradigm an everyday item for thoughtful
political debate about the environment.
The perils of hazardous wastes notwithstanding, a place to begin is with
the words, uttered a quarter century ago, of Wisconsin political scientist
Henry C. Hart:
"The modern issue is seldom conservation versus
exploitation; it is often prudent exploitation for one purpose against
prudent exploitation for another." This Characterization, of course, does.
not apply to all environmental issues and problems, but it does inply that
widely sl,aied cultural values hamper the search for environmental
solutions. An understanding of American history can contribute to the
evolution-of attitudes and perceptions 'compatible with ecological
realities
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Who's In Control? Development
of a Perceived Environmental Control Measure
Randall J. Champeau' and R. Ben Peyton'
Abstract:
Locus of Control (L of C) constitutes a personality dimension
that may be used in conjunction with other variables to explain and/or
predict human social behavior.
The purpose of this study was to construct
a L,..of C instrument which could be used' to measure the expected
reinforcement perceived by an individual if specific types of environmental
action are taken in a given situation. Methods used in instrument design
and results of testing on three sample populations (i.e., college students,
K-5 teachers, and Sierra Club members) are presented.

Introduction

A major goal of Environmental Education (EE) is to produce an
environmentally literate citizenry willing and capable of identifying,
investigating and taking responsible action towards the remediation of
environmental. problems (Hawkins and Vinton, 1973; Hungerford and ,Peyton,
1976; Stapp and Cox, 1975; Belgrade Charter, 1976; Tbilisi Conference,
1978, and others). To achieve this goal it is necessary to promote within
individuals those factors which institute responsible environmental
action-taking behavior.
A multitude of investigations indicate that the variableu affecting an
individual's environmental actions are extimely complex, little understood,
and deserving of further research (Heberlein, 1973; Ramsey and Rickson,
1977; Burrus-Bammel, 1978; Bowes, et al., in Schoenfeld, 1980; Peyton and
Miller, 1980).
In this study, Locus of Control (L of C) is presented as
one variable which may play a significant role in affecting the
environmental action-taking behavior of an individual.
The general goal of
this study was to develop a reliable and valid research instrument which
could be utilized to further determine the role of L of C in promoting
responsible environmental action-taking behavior.

'Randall J. Champeau, Assistant Professor, College of Natural Resources,
University of-Wisconsin-Stevens Point, Stevens Point, WI 54481.
2R. Ben Peyton, Associate Professor, Department of Fisheries and
Wildlife, Michigan State University, East Lansing, MI 48824.
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Background

A specific attitudinal variable which may impinge on the environmental
action-taking behavior of an individual is his/her perception of control
over a situation or event (i.e., environmental issue). This perceived
belief about personal control or noncontrol of an event is directly
related to the theoretical construct called Locus of Control. This
construct was first introduced as a component of J. B. Rotter's Social
Learning Theory (SLT) (Rotter, 1954; Rotter, Chance, Phares, 1972). The
theory was developed in an effort to explain the social behavior of
psychotherapy patients. Since its introduction, considerable empirical
evidence has been established supporting the utility of the L of C theory
for explaining human behavior.
Rotter's SLT states that a person's actions or behaviors are a function of
three equally interacting components: expectancy for reinforcement, value
of reinforcement, and the psychological situation. A "reinforcement" can
be described as "anything that has an effect on the occurrence, direction,
or kind of behavior" (Phares, 1976, p. 15).
The "value of a reinforcement"
may be defined as "the degree of preference for any reinforcement to occur
if the possibilities of their occurring were alt equal" (Rotter, 1954, p.
107).
The "expectancy for reinforcement" is the "probability held by the
individual that a particular reinforcement will occur as a function of a
specific behavior on his part in a specific situation or situations"
(Rotter, 1954, p. 107).
The psychological situation is the accumulation of
cues that might directly affect the expectancies and reinforcement values
of s given person (Phares 1976, p. 17).
It is the expectancy for
reinforcement which reflects an individual's L of C.
Expectancies fall into two categories: specific and generalized.
Generalized expectancies are those which originate or are drawn from a
variety of life's experiences. Specific expectancies refer to those which
originate from a particular experience or homogeneous class of experiences.
In a novel or unfamiliar situation, generalized expectancies will be
important in determining expectancy for that situation.
Specific
expectancies will be the primary determinants in more familiar situations
(Phares, 1976).

Rotter (1966) has further identified two belief systems an individual may
develop as a result of generalized and/or specific expectancies for
reinforcement.
When a reinforcement is percieved by the subject as following
some action of 'his own but not entirely contingent upon his
action, then, in our culture, it is typically perceived as the
result of luck, chance, fate, as under the control of powerful
others, or as unpredictable because of the great complexity of
the forces surrounding him.
We have labeled this a belief in
external control.
If the person perceives that the event is
contingent upon his own behavior or his own relatively permanent
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characteristics, we have termed this a belief in internal control
(Ratter, 1966, p. 1).
(emphasis added)
The L of C construct is described as a distribution of individuals on a
continuum reflecting the degree to which they accept personal
responsibility for what happens to them (Rotter, 1966). Individuals are
neither totally internal nor external (Lefcourt, 1976). The terms are not
meant to imply that perception of control is a trait or typology. The
terms internal and external control depict an individual's more common
tendencies to expect certain events to be contingent or non-contingent upon
their action.
The most widely tested L of C instrument that has been developed is
Rotter's Internal-External Scale (I-E Scale).
Since its development, a
number of other instruments have been developed and tested in attempts to
imixove on the I-E scale.
Early L of C instruments (e.g., Rotter's I-E
scale) measured the degree to which people believe they exercise control
()war their lives (internal orientation) or the degree to which they feel
their destinies are beyond their own control and are determined by fate,
chance, or powerful others (external orientation).
Several investigators
have found reason to suggest that I-E functions as a multidimensional
rather than the above unidimensional construct (Crandall, et al., 1965;
Hersch and Scheibe, 1967; Gruin, et al., 1969; Levenson, 1972a; and
others).
Both chance and powerful others belief orientations are included
as external control in the unidimensional I-E theory. Levenson suggested
that individuals who believe the world is unordered (chance-oriented) could
behave and think differently from individuals who believe the 'world is
ordered but powerful others are in control. In the latter case, a
potential for control exists (Levenson, 1974).
Levenson (1973a) conducted a number of studies which serve to ascertain the
validity of separating L of C measurement into Internal (I), Powerful
Others (P), and Chance (C) dimensions. This study utilized Levenson's
tripartite/multi#mensional approach under the assmuption that it could be
particularly applicable to exploring environmental action-taking behavior.
Feyton and Mlller (1980) reviewed the literature and identified several key
L of C generalizations that may have significant implications for
furthering environmental literacy:
1.

Internal individuals more frequently participate in productive
action-taking than external individuals.

2.

Internal'individuals differ from external individuals in their
ability to recall relevant material, and in how actively they
'seek additional information.

3.

Internal individuals are superior to externals in their
utilization of information.
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4.

Internal individuals are more resistant to subtle manipulation
and are less influenced by high-prestige individuals than
externals.

5.

Internal individuals exhibit a greater capacity to delay
gratification in order to attain greater, long-term gains.
Internals respond differently to those tasks c,ftich they
perceive to be skill-related, than to tasks they perceive to
be chance-related.

7.

An individual's perceived L of C is susceptible to change.

Since achieving the goals of EE depends on developing individuals willing
to initiate positive, rational behavior to resolve environmental problems,
many of the characteristics associated with internality would seem
desirable.
It is'not suggested here that externality does not have an
important role in some situations, however (Phares, 1976; Lefcourt, 1976).

Althow

the inferred relationship between L of C and environmental action
seem qtite apparent, investigations supporting its existence are minimal.
The few supporting studies (Levinson, 1972b; Arbuthnot, 1977; Tucker, 1978;
Smith, 1979; Miller, 1981) have been largely based on instruments developed
to sample L o17 C beliefs about life in general. Major proponents of the L
of C construct (Rutter, 1975; Lefcourt, 1976; Phares, 1976) state that
these generalized measures may function at a low level when trying to
predict actions in a specific situation or homogeneous class 6f situations.
A situation-specific measure should allow relatively high levels of
prediction in the situations it was designed for although it would be
limited in breadth of application. The need for an instrument specific to
environmental situations has been identified by several authors as
necessary to permit more effective investigations into the role of
internality as a prerequisite to environmental action-taking (Tucker, 1978;
Smith, 1979; Peyton and Miller, 1980).

instrument Design

The instrument designed in this study was entitled the Perceived
Environmental Control Measure (PECM).
It consisted of three major
sections:
(1) a summary of an environmental issue; (2) L of C statements
that pertain to the issue and require a response from the reader; and(3)
.questions on the extent of environmental actions actually taken by the
respbndent.
Further rationale for content development and inclusion.of the
various sections is presented below.
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A

Section I -.The Environmental Issue
In Section I of the Pgcm, respondents were asked to read a one-page summary
of an environmental issue and to consider themselves directly involved in
the issue. After reading the issue, the subject was directed to respond to
the PECM stacements in Section II. Solid waste and acid rain were the
topics of two separate issues utilized in this study (Champeau, 1982).

Commensurate with Rotter's Social Learning Theory (SLT), the environmental
issue summary confronts the reader with a "specific situation" and a
"reinforcement" (i.e., environmental quality outcome of the issue) that
should be of some concern or value to the individual.
In addition, the
issue is designed to make it possible for an individual to apply any or all
of five categories of environmental action.

Section II - The ?ECM Statements
Section II of the PECM was designed to measure the expectancy for
reinforcement.
The respondents were asked to express an internal or
external response with respect to their own use of certain environmental
actibne in the stated situation. Categories of environmental action
proposed by Peyton and Hungerford (1980) were modified and used as a basis
for the environmental behavior component of the instrument. The modified
action categories are:
1)

Persuasion: An effort to verbally motivate human beings to take
positive environmental action as a function of modified values,
e.g., argumentation, debate, speech making, letter writing.

2)

Economic Action:
Constitutes an action similar to one of the
following:
a) an economic threat by an individual or group aimed
at some form of behavior modification in business or industry,
e.g., boycotting; b) some conservative mode of behavior with
respect to consumption of goods and services, e.g., purchase of
recycled materials; c). some monetary contributi.on to an
ir...ividual, group, or institution that actively favors or works
for a position supported by the contributor, e.g., donations to
environmental causes; membership fees paid to environmental
activist organizations.

3)

Political Action: An effort aimed at persuading an electorate, a
legislator (or legislature), or executive governmental agency to
conform tothe values held by the person or persons taking that
action, e.g., lobbying, voting, supporting candidates.

4)

Legal Action:
Any legal/judiciary action.taken by an individual
and/or organization which is aimed at some aspect of environmental
law enforcement or, a legal restraint preceding some environmental
behavior perceived as undesirable, e.g., law suits, injunctions.
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5)

Ecomanagement: Any physical action taken by'-an individual or a
group aimed directly at maintaining or improving the existing
ecosystems, e.g., reforestation, landscaping, installing bird
boxes.

To assure that the respondent was aware of the actions that could be taken
in the situation, a definition of each action category was provided in
Section II of the PECM. A series of L of C statements that pertained to
the use of that action in the given situation followed each definition (see
Figure 1).
These statements were divided equally among three L of C belief
orientations:
Internal (I), Powerful Others (P), and Chance (C).
Specific
objectives applied to development of the PECM items are as follows:
1.

Items in the I-scale were constructed to elicit responses which
measure the degree to which an individual perceives his/her use of
an environmental action will have an effect on, or control, the
outcome of a stated situation.

2.

Items in the P-scale were constructed to elicit responses which
measure the degree to which an individual perceives powerful
others, more than his/her own use of an environmental action, will
control ox have an effect on the outcome of a stated situation.

3.

Items in the C-scale were constructed to elicit responses which
measure the degree to which an individual perceives chance or
fate, more than his/her use of an environmental action, will
control or have an effect on the outcome of a state situation.

Examples of I, P and C statements as they relate to one of the five
environmental action categories (i.e., Political Action) are presented in
Figure 1.

Section II - Scale Construction and Scoring
A six-point Likert-type scale was employed to quantify responses to the
PECM statements. All P and C items were written in the external direction
and items in the I scale were written in the internal direction (see Figure
1).
All three scales were scored to reflect a common direction with regard
to the externality and internality continuum. A relatively high score on
the I items reflected a low belief in that orientation. A relatively high
score on the P or C items reflected a high belief in those orientations.
Three types of summated scores were acquired with the PECM statements.
First, individual I, P, and C scores summed across all environmental action
categories allowed an individual three scores with a range of 15-90 for
each.
Second, combined I, P and C scores for each environmental action
category allowed an individual five scores with a range of 9-54 for each.
Finally, combined I, P, C scores summed across all environmental action
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Examples of I, P, C Statements as They Relate to Political Action

INSTRUCTIONS
In this section you will find the definitions (in italics)
of five approaches that might. be used to solve the
problem that has been described.

Following each of the five definitions is a series of
questions regarding your use of each approach. Read
each statement and carefully circle the number at the left
of each statement which best indicates how strongly you
agree or disagree with the statement.
Please respond
to every statement.

POLITICAL ACTION: An effort aimed at persuading
an electorate, a legislator (or legislature), or
executive governmental agency to conform to the
values held by the person or persons taking that
action, e.g., lobbying, voting, camp-igning for
candidates, etc.

1 2 3 4 5 6

1 2 3 4 5 6

12

1

1

2

2

3 4 5 6,

3 4

5 6

3 4 5 6

1 2 3 4 5 6

I.

2.

3.

4.

5.

6.

I believe that what is going to happen in this
situation will happen regardless of any political
action I take.

(C)

By participating in some type of political action,
I can play an effective role in determining the
outcome of this situation.

(I)

The political action I could take in this situation
would be of little value in determining the outcome,
becausa the outcome will mostly be influenced by a
few people who already have their own ideas about
the situation.
I can implement some type of political action which
would directly or indirectly influence the outcome
of this situation.
If this situation turns out the way I believe it
should, it would be the result of luck more than
the result of any political action I could
participate in.
The political action I could take in relation to
this situation would be of little or no value because it would not have an effect on the people who
really decide on how this situation will turn out.
Figure

1
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(P)

(I)

(C)

(P)

categories (total PECM score) provided an individual one score ranging from
45-270.

Section III - Citizen Action Questions
A third section attached to the PECM consisted of questions designed to
assess an individual's reported use of political, persuasive, economic,
ecomanagement and legal actions. This section was included to test for
evidence of instrument validity. Theoretically, those who scored internal
on the PECM should have also scored relatively high on'the citizen action
questions.
The respondent was asked to state the number of times he/she had taken
actions within a certain time' period.
Each action cited was worth one
point up to a maximum of six points.
One summated score (range "0 -121) was
used to quantify the action-taking reported by each respondent.

Instrument Development

Development of the final PECM instrument involved two pilot studies for the
purpose of selecting internally consistent items.
A total item pool of 150
statements developed for the first pilot study were divided into five
separate instrumeuts based on the five categorie3 of environmental action.
Each instrument was administered to a different sample of undergraduate
students (each MO) drawn from three different universities and containing
a diversity of majors.
Items retained for pilot study II correlated well with the other 29 items
(high item total correlation) and with the other items of the same I, P, or
C orientation (high item subscale correlation) as recommended by Nunnally
(1978), TUckman (1978) and Oppenheim (1966). Fifteen items (51, 5P, 5C)
were selected from each of the five instrJments. Selected items had a
Pearson's r of greater than .50 with their respective total and subscale
scores.

A total of 90 items were selected from pilot study I and collapsed into one
instrument for pilot study II. The second pilot study differed from the
first in that a subject responded to all five categories of environmental
action. Pilot study II also included a series of questions designed to
assess an individual's previous use of the five categories.
These
'questions were-included to test for evidence of construct validity.
Instruments were administered to two classes of undergraduate student.- at
Michigan State University (MSU)--an environmental issues survey course
(N.91), and an introductory course in fisheries and wildlife management
(N229).

Forty-five items (151 +,15P 4 .15C) were selected for the final PECM, each
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had a Pearson's r of greater than .55 with their respective total and
subscale scores.
Cronbach's alpha reliability coefficients were determined as a measure of
internal consistency for the various scoring systems being considered
(Nunnally, 1978). All of the reported reliabilities for pilot study II
were above .84, indicating evidence of high internal consistency or
reliability.
To test for evidence of construct validity it was hypothesized that
subjects who scored relatively internal (low) on the PECM would score high
on citizen action questions. For each of the various PECM scoring systems
being considered, a significant negative correlation (P<.05) was achieved
with citizen action question scores (Table 1).
Individuals with relatively
internal scores (low I, P, C scores) perceived themselves to be taking more
actions (high citizen action-taking scores) than their comparativel7
external counterparts. This was accepted as evidence of construct validity
for each of the PECM scoring systems.

Field Testing Analysis and Results
The PECM developed from the'two pilot studies consisted of 45 IPC items, 21
citizen action questions, and demographic questions (e.g., sex, age,
,occupation, etc.).
The major intent of field testing was to assess
evidence of instrument reliability and validity.
Given evidence of t ese
two criteria, other relationships that might exist between L of C and
Environmental Action were explored
Field testing of the PECM involved collecting data from four major groups
of participants. Group 1 consisted of undergraduates enrolled in an
introductory environmental issues course (Nn85).
Students were giviap time
during the first class period of the term to fill out and return the
instrument.
Eighty-one usable instruments were returned
Group II consisted of undergradUate students enrolled in an introductory
biology course for non-science majors.
This. group was divided into two
subgroups. A total of 40 students (subgroup II-A) were given the PECM with
the solid waste issue summary and a total of. 41 students SAubgroup II-B)
were, the only subjects in the study given a PECM with an acid rain issue
summary.
The respective instruments were handed out during lab periods on
an every-other-seat basis to provide some randomness in distribution.
Students were given time in class to fill out the instruments. A total of
38 usable instruments were returned from subgroup II-A and a total of
usable instruments were returned from subgroup II-B.
.N.

GroupIII consisted of members from the Michigan State University /CentLal
Michigan Sierra Club. A total of 23 PECMs were distributed at a monthly
meeting. Memebers were asked to fill out the instrument at home and return
it by mail. Ten usable instruments were obtained.

109

Table I

Pilot Study II, Pearson Product-Moment Correlation
Coefficients for the Various PECM Scales.

Variables Correlated
with Citizen
Action Scores
Total Internal
(I) Scores/Citizen
Action Scores

Correlation
Coefficient
r

Significance
Level

Sample
Size

2

-.4342

.001*

116

-.4076

.001*

137

Scores

-.3418

.001*

117

Total Political
Action Scores

-.3816

.001*

120

TotaP Persuasive
Action Scores

-.4571

.001*

118

Total Ecomanagement Scorlas

-.2131

.010*

119

Total Economic
Action Scores

-.3139

.001*

117

Total Legal
Action Scores

-.3454

.001*

117

.001*

120,

Total Chance (C)
Scores/Citizen
.Action Scores

Total Powerful
Others (P) Scores/

CitizenActign

Total PECM
Scores/Citizen
Action Scores

'\

\
,,..

-.3917

1

*Significant Relationship (g..05).
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Group IV consisted of.a sample.of 159 K-5 teachers selected from 20 school
districts in the western Michigan area. This group was divided into two
subgroups.
Fifty-nine of the teachers (subgroup IV-A) have worked with an
intermediate school district environmental education coordinator and are
known to have implemented environmental education programs in their
classrooms.
The Ither 100 teachers (sbugroup IV -B) represented the
faculties of ten schools selected randomly from a list of area schools that
did not utilize the environmental education coordinator.
Instruments were
distributed and returned by mail. Twenty-one usable instruments were
returned from subgroup IV-A. Twenty-six usable instruments were returned
from subgroup IV-B. No follow-up of non-respondents was attempted.

4

Reliability

Cronbach's alpha reliability coefficients were calculated for total PECM
scores and for each of the PECM subscales.
In addition, these coefficients
were calculated 'for data from each of the sample groups. Consistently high
alpha coefficients (alpha>.85) were achieved for total PECM scores and for
each of the subscales, indicating a high internal consistency.

Content Validity
Evidence of content validity for the PECM is based upon planned development
of item content and upon systematic selection of homogeneous items. All 45
items tended to maintain a rather high (r>.60) correlation with the total
scale and with respective subscales. These results were true for data
collected from all sample groups and seem to indicate_ that items are
functioning in a manner prescribed by the objectives posed for item content
development. Thus, it is assumed the systematic procedures used to develop
and select PECM items substantiates evidence of the instrument's content,
validity.

Construct Validity

Construct validity is here defined as the extent to which an instrument can
be shown to perform in a manner prescribed by a particular construct.
Construct validity cannot be claiimed simply on the results of one study.
An accumulation of supp ting re0,ults is necessary to provide evidence of
construct validity. -A nu 0,- r of/findings in this study contribute to the
support of construct validit fOr the PECM.
Generally, mean and median PECM scores for each sample group were in the
lower half of the possible range of scores. This was true for total PECM
scores. (Table 2), 1, P, C subscale scores and for enviornmental action
category subscale scores (Champeau, 1982).
Levenson (1972a) found also
that very few of her subjects felt their lives were controlled by chance or
powerful others to the degree they controlled their own lives. A number of
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Table 2

Range of Scorei, Means, Medians and Standard Deviations
of Total PECM Scores for EachiBimple Group

*Range
High
Low
SCore
Score

Group.

I

Env. Issues
Class

73

270
(n=1)

II

157

38

(Solid Waste)

Group II B

(n=1)

37

202

(Acid Rain)
III

IV

Md

SD

45
(n=1)

117.301

115.00

37.402

45
(n=1)

111.684

116.00

28.347

47
(n=1)

119.703

113.00

37.010

Bio. Class
Group. I'I A

N

M

Sierra Club

(n=1)

10

159

54

(n;r1)

(n=1)

264

'45

(n=2)

(n=1)

99.700

93.50C

30.616

Teachers

Group Of A

21

(Ely. Ed.)

Group IV 9

26

192
(n=1)

*Possible Range-of Scores
Midpoint

54

140.095

134.00

55.675

119.769

118.500

41.095

(n=1)

45-270
157.5
C.

120

121

researchers confirm her findings (i.e., Harrow and Ferrante, 1969; Hersch
and Scheibe, 1967; Lefcourt, 1967; Hotter, 1966). This tendency for people
to evaluate internal attributes in a more favorable light than external
attributes'seems to be a socially desirable response style that is inherent
in L of C measurement (Phares, 1976; Lefcourt, 1976).
Past research using relativaly generalized L of C instruments has given
some indication of e relationship between internality and taking
environmental action. It was hypothesized that total PECM scores and the
various subscale scores would correlate significantly with the amount of
citizen actions a person reports to have taken.
Since the total PECM and
various subscales are scored in the external direction (i.e., higher the
score the more external), any significant correlations would be expected to
be negative.
Indeed, the hypothesized relationship between total PECM
scores and reported actions were supported by findings.
Pearson r correlations between total PECM scores and citizen action scores
were consistently negative for the five groups who were administered the
solid waste version (solid waste groups) of the PECM and four were
significant.(p<.05). When the five solid waste groups were collapsed,
analysis again produced a significant negative correlation between the two
variables (Table 3).
The one, exception among solid waste groups was
subgroup IV B (the random sample of teachers)., Although the correlaion
between PECM scores and citizen action scores was
w
not significant
(r=-.2318, p0.127), it was in the hypothesized direction and therefore
provides a consistent trend for overall findings.
Correlations between total PECM scores and citizen action scores were also
not significant for biology subgroup II-B which received the acid rain
version of the PECM.
However, the correlation coefficient was in the
hypothesized direction (r=-.2086, p=.098). Since the acid rain version of
the PECM was not administered to other groups, no additional data are
available to determine whether results are a function of group
characteristics or instrumentation. The characteristics of the acid rain
issue may be such that even internal individuals feel less associated with
the caushs And solutions.
Certainly, the question of issue specificity of
the PECM is raised by these findings.
The total PECM is made up of a number of underlying subscales which should
show some degree of construct valid!'
be included in the instrument.
The pattern of correlations for I, e,
C subscales was similar to that
of the total PECM scores.
That is, the same four solid waste groups
exhibited significant negative correlations between the T, P, and C
subscales and citizen action-taking scores. As I, P, or C scale scores
move toward the external direction (high scores), reported citizen actions
significantly decrease.
Findings for the random group of teachers (IY-B) were nct significant.
All
correlation coefficients, however, were in the hypothesized direction
(l:r=-.2925; p=.069; C:r=-.2808; p=.078; P:r=-.1361, p=.245).
Overall,

1 1 3
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Table 3

Pearson Product-Moment Correlations for Total PECM
Scores with Citizen Action Scores for each of the Sample,
Groups and for Sample Groups Responding to the Solid
Waste Issue Combined.

Total PECM Scores/Citizen Action Scores
Correlation
Significance
Sample
Coefficient
Level
Size

Group

2

ir

..m....eme.ww.s...,,

I

Env. Issues
Class

II

dio. Class

Group II A
(Solid Waste)

Group II B

..mlo.NRIFM-M.-ampnMMwmNNNwamlw....yrep..gmn..nm..m..

-.3391

.001*

81

-.5958

,001*

38

-.2086

.098

40

-.6320

0025*

10

(Acid Rain)
III

Sierra Club

IV

Teachers
0

Group IV A

-.4843

.013*

21

-.2318

.127

26

-.3451

.001*

(Env. Ed.)

Group IV B
(Random Sample)

All Gaups Combined
(Except II B)

*Significant relationship (PI-:.05).
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correlations for all solid waste groups were in the hypothesized direction,
adding some consistency to findings.
With respect to the acid rain group, only the C subscale scores produced a
significant negative correlation with citizen action scores (r*-.3223,
p*.023, sig(.05).
This might be an indication that the C scale shows some
predictive potential over the P and I scales with reference, to the acid
rain issue.
Similarly, using a more generalized instrument, Levenson
(1972a) found that only the C scale discriminated between males involved in
anti-pollution activities and those not involved (i.e., those involved did
not feel chance controlled their lives to the extent that those uninvolved
did).
Although not significant, the correlation coefficients for I and P
scales were in the hypothesized direction. Non-significant findings again
raise questions about the PECM effectiveness with different types of issues
(e.g., local vs. national),
When the solid waste version of the PECM was analyzed according to
environmental action category subscales, evidence supporting construct
validity was still present. Across the five solid waste groups each of the
subscales (i.e., persuasive, political, economic, ecomanagement, legal)
produced a majority (at least 3 out of 5) of significant correlations.
Subscales not achieving significance differ from group to group. However,
even non-significant coefficients all fall in the hypothesized direction
and many approached the .05 significance level Since each of the five
subscales show some evidence of construct validity, retention of each
subscale within the PECM seems justified. Data analysis fromhthe acid rain
group (group II-B) produced significant negative correlation coefficients
for all but the legal and ecomanagement subscales.
Theroetically, the I, P, and C subscales all measure the same underlain
construct (i.e., a belief in internal or external control). For elk
groups, I, P, and C subscales scores achieved positive and ,significant
correlation coefficients.
As subjects increasingly agreed with personal
control (1), their belief in powerful others and chance control decreased
Ind vice versa (Table 4), supporting the theory of.similar constructs.
The PECM was divided into I, P, and C statements based on the theory that
the three subscales tap different dimensions of the same construct.
It was
assumed that if significant differences among the three subscales were
discovered within groups, it would indicate that the subscales are possibly
measuring different L of C belief dimensions. An SPSS MANOVA Profile
Analysis (repeated measures) program was employed to determine differences
between I, P, C scores within sample groups by sex.
Findings indicated no significant interaction between sex and measures for
any of the groups sampled.
For group I, females scored lower or more
internal on the I, P, and C scales than males (F*12.2379, p ".00084) (Table
5).
Since I, P, C scores add up to.make the total PECM score it was
inferred that for the environmental issues group females Also scored lower
than males on total PECM scores. Similarly, Miller (1980) used Levenson's
1
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Table 4

?earson Prduct-Moment Correlation for Total I, P, and C
Scores within each Sample Group.

Variables Correlated
P/C

P/I

Group

I

II

C/I

r

Env, Issues
Class

.8502*
n=74

.8068*
n=76

.8187*
n=77

.7661*
n=38

.7108*
n=38

.8747*
n=38

.8559*
n=38

.7461*
n=38

.7886*
n=37

.8994*
n=10

.9131*
n=10

.9079*
n=10

Group IV A

.9521*

(Env. Ed.)

n21

.8609*
n=21

.8102*
n=23

.9400*
n=27

.7532*
n=27

.8125*
n=27

Bio. Class

Group II A
(Solid Waste)

Group II e
(Acid Rain)
III

Sierra Club.

IV

Teachers

Group IV B
(Random Sample)

*Significant relationship (p=.05).
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I, P, C scale with a sample of Youth Conservation Corps participants, and
found females scored significantly lower (more internal) on P and C scales.
Although not significant, the I scale showed a similar trend. Levens-.n
(1972a) also found females differed significantly from males on the P scale
with males believing more in control by po'erful others than females.
Phares (1976) speculated males may have more of an external orientation
than females because the cultural pressures for success are greater f-dr the
male, and thus, the male protects himself from failure by recourse
external attributions.
No differences by sex were obtained from analysis of other groups
responding to the solid waste issue.. However, it should be noted that the
relatively large sample of group I included an approximately equal
representation of males and females. Other sample groups were considerably
smaller and male to female ratios were quite unequal, which could hae had
an effect .on findings.

Analysis for differences among I, P, and C subscale scores within sac?le
groups (excluding sex) yields some indication that the P subscale
statements introduce a L of C dimension that may be perceived differently
fromthe I and/or C orientations. With the exception of group tV -B (random
sample of teachers), no significant difference was found between I and C
subscale scores within solid waste groups. However, for three of the solid
waste groups (i.e., groups I, II-A, IV-B), P scores were significantly
higher (p<.05) than C and/or I scores. Table 5 indicates the siguificant
difference between C and P scores in group 1 and Table 6 indicates results
from all other groups.
These findings seem to support Levenson's original
reasoning for dividing the external scale into P and C dimensions.
A similar analysis (i.e., MANOVA Profile Analysis) was conducted for the
five environmental action category subscales. A difference between sexes
was again determined only for group I, with females scoring significantly
lower on all five scales than males. Also, for this group'legal action
scores were significantly lower than other subscale scores (Table 7). The
trend was for all groups to score legal action relatively low.
The significant finding for the environmental issue group and the
consistent trend for other groups to score legal aztic;ri low indicates that
subjects in this study may believe they have more personal control through
the use of:legal action. These findings would seer. to conflict with the
results of research conducted by Peyton and Hungerford (1980b), who found
that when a sample of teachers were .asked to provide examples of fiveenvironmental action categories they provided the fewest for legal action.
In addition, when asked to evaluate their own ability to prepare and teach
environmental education units based on the environmental actions, the/ felt
least competent in the area of legal action. This suggests the interesting
possibility that what individuals perceive they know about an action is not
related to their perceived ability to exert influence by using that action.
This possibility should be further investigated. It also indicates that at
least some differential effect between certain environmental action
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Table 5

Repeated Measures Analysis of Variance for I, P, C
Scores by Sex for the Environmental Issues Class (Group I).

TOTAL PECM SCORE
Sex

N

Male

40

129.700

31.199

Female

28

99.857

29.431

SD

ANOVA Summary

Variables

df

Multivariate
F

Univariate
F

(approx. F)
.3089

Intersection between
sex and measures

2, 65

Diff'erence by sex

1, 66

Difference between
measures

2, 66

+ P vs C

1, 67

+ C vs

I

1, 67

P vs

I

Assumption:

.73534

12.2378
(approx. F)
13.9000

.00084*

.00001*

21.44
.6063

.00002*
.43892

If 11,C and C=I, then it is
assumed P>I

*Significant r31ationship (pf.'.05).

+Means were rank, ordered from high to low prior to analysis.

I

11f

127

Table 6

Repeated Measures Analysis of Variance for I, P, C
Scores for Groups II-IV.

ANOVA Summary
Multivariate
Variables

.

Group IIA
Difference
between
measures
+P vs C
C vs I
P vs I

Group II6
Difference
between
measures
+P vs I
I
vs C
P vs C

df

2, 36
1, 37
1, 37
Assumption:

2, 34
1, 35
1, 35
Assumption:

Univariate

F

F

(approx. F)
13.876

P

.00003*

21.145
.00005*
2.441
.12673
If P>C and Coil then it is assumed P=I.

(approx. F)
6.1569

.00522*

.47030
.04782*
then it is assumed P)C.
.53277
4.20623

If P =I and DC,

Group III
Difference.

between
measures
+P vs I
vs C
I
P vs C

Group IVA
Difference
-between
measures
+P vs C
C vs I
P vs I

2, 8

(approx. F)
3.12621

1, 9
1,

2.781
1.444

9

Assumption:

2, 19

1, 20
1, 20
Assumption:

.09927
.12973
.26031

If P=I and 1=C then it is assumed P.C.

(approx. F)
1.14575

.33900

1.65919
.21242
.20581
.65495
If P=C and C=I, then, it is assumed P=I.

Table 6

Continued

...........m,...m.vimm
Multivariate
Variables
Group IVB
Difference
between
measures
+P

vs C

C vs I
P vs I

-'

df

1, 23
1, 24
1, 24
Assumption:

F

(approx. F)
8.7299

Univariate
F

.00151*

11.911
.0028*
5.848
.02355*
If Pn and C>Il, then it is assumed P>I.

*Significant relationship (pE.05).

+Means were rank ordered from high to low for each group prior to
analysis.

Table 7

Repeated Measures Analysis of Variance for Total Action
Category Scores by Sex for the Environmental Issues
Class (Group I).

Total PECM
Sex

N

Male

40

129.700

37..99

Female

28

99.857

29.431

M

SD

mlle...1111.
ANOVA Summary

Multivariate
Variables

Univariate

df

Interaction between
sex and measures

4, 63

Difference by sex

1, 66

Difference between
measures

4, 64

+Econ. vs Ecomgmt.

1, 67

.5456

J46269

Ecomgmt. vs Pol.

1, 67

.7780

.38090

Pol, vs Persuasive

1, 67

.2283

.63431

Persuasive vs Legal

1, 67

9.29636

(approx..F)
.8856

.47784

12.2378
(approx. F)
5.8397

.00084*

.00045*

.00329*
a

*Significant relationship (p±'.05)

.

+Means were rank ordered from high to low prior to analysis.
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categories does exist whici.'may add to the increased diagnostic potential
of the PEcM.
The major difference between the, acid rain issue summary and the solid
waste,issue summary was that the prior'issue could be identified as a
problem of national origin and the latter as a problem of local origin. It
was speculated that these issues might have some differential effect on .
various PECM scores! The two versions were randomly distributed to equal
numbers of students in an introductory biology class (groups II-A and B).

A one-way analysis of variance showed no significant difference existed
between the two groups with respect to citizen action scores. This finding
confirmed some degree of homogeneity between the two groups. A MANOVA
Profile Analysis (repeated measures) indicated significant interaction
between groups and I, P, C measures (Table 8).
This interaction was
attributed to a significant differential effect of I subscale scores. Mean
I scores for the acid rain group were substantially higher (more external)
then mean I scores for the solid waste group.
It should'also be noted that
the total PECM scores (Table 1) and all environmental action categOry
subscale scores were higher (although not statistically significant) for
the acid rain group.
Consistent differences between scores for the two groups indicate a feeling
of less personal control over the broad-based acid rain issue as compared
to the more local-based solid waste issue.
This inference would support
the assertion that L of C beliefs axe situational.
Analysis indicated that the only significant difference between teacher
groups was with respect to civil actions reported. The random sample of
teachers reported more action-taking than the environmental education
teachers.
Another trend (non-significant) was that the random sample
scored lower total PECM scores and subscale scores.
It is not immediately obvious why the random sample should have reported
taking more action or exhibited a consistent trend. to score more internal.
These data were based on voluntary returns of the instrument by mail.
There is evidence to suggest that internals would be more likely to return
the questionnaire than would external individuals. Thus, internality may
have been selected for in each of the samples, making them more similar
than the original populations actually may have been.
Two of the college groups (groups I and II-A) did not differ significantly
with,respe:-..t to total PECM scores.
They were combined into a college
student group (N=119) and compared to a combined teachers group (N=51) who
also did not differ significantly on total PECM scores. It was
hypothesiied that a differential effect on total ?ECM scores and/or citizen
action scores would exist due to age and/or experience differences.
Teachers scored significantly higher (at p(.05) than college students on
total PECM scores (Table 9).
Teachers also scored significantly higher
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Table 8. Repeated Measures Analysis of Variance with Respect to I, P, C
Scores between the Two Biology Subgroups (Subgroups II A and II B)

....m-=0

P-Others

Internal

Chance

Approx.

Group

N

Bio. Class II-A

38

34.500

40

38.500

M

SD

M

SD

8.831

41.395

11.360

35.789

10.467

12.725

42.128

13.324

38.795

15.407

SD

M

(Solid Waste)
Bio.°Class IF -B
(Acid Rain)

ANOVA Summary
Mu,Itivariate

Variables
Interaction between
groups and measures

df

Univariate
F

F

(approx. F)

4.63922

.01273*

2,

72

P vs C

1,

73

1.05812

.30704

C vs I

1,

73

6.27002

.01451*

MIR

Differential Effect

*Significant relationship (p.05).
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Table 9

Analysis of Variance (Planned Contrasts) Based on Total
PECM Scores between Sample Groups Administered the Solid
Waste Issue Summary.

Group

N

SD

M

I

Env. Issues Class

73

117.301

37.401

II

Intro. eio. Class
(A - Solid Waste)

38

111.684

28.347

III

Siefra Club Members

10

99.700

30.616

IV

Teachers
(A - EE Teachers)
(8 - Random Sample)

21
26

140.095
119.769

55.674
41.095

..;

ANOVA
mmEllpm.riYOMr

Groups-

df

ss

Within Cells.

243104.105

III vs

I, 11A, IVA

8

4697.894

1

3.1499

.07780

6493.872

1

4.3541

.03848*

285.931

1

3748.482

1

I, IIA vs
IV--A &
I

vs

II- A

IV-A
IV. B

.19172

.66202

vs

*Significant relationship (p.05).
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1 34

2.5733

.11482

(F=II.200, p=.001, sig. level p<.05) on citizen action scores,(Table 10)
indicating they perceived taking more action than college students but
scored relatively more external. More action taking by teachers may be due
to age and experience which allowed them more opportunity to get involved.
To explain the Amore external orientation of the teacher group; it is
suggested that teachers might have gained a more conservative perspective
on solutions to the stated issue through experience. Less experienced
students may have a more idealistic perspective of person control of the
issue.
Phares (1976) reports a similar trend for college students to score
relatively internal.

The Sierra Club membership reported taking significantly more actions than
a combined group of all other subjects administered the solid waste versiorr
of the PECM (Table 10).
Differences between total PECM scores were not
significant (p=.077, Table 9). A review of total and subscale 'PECM/scores
for the various groups shows that the Sierra Club group scored;consistently
and substantially score internal than all groups, which seems tä lend some
support to the predictive potebtlai of the PECM.
Present findings with
this small sample of Sierra Club members indicate the need for further
research on activist groups to establish normative data with the PECK..

Conclusions and Recommendations
The PECM has shown initial evidence of reliability, content validity and
construct validity, and it has added further substance to the proposed
relationship between L of C and environmental action-taking behavior.
The PECM provides some evidence that the majority of subjects perceived
themselves as having some personal control over the stated issues.
However, to some exi.ent chance and, to a larger extent, powerful others
have been identified as agents also having some control over the outcome of
the issues.
These findings endorse the assertation that the
Internal/External.(1-E) construct functions as a multidimensiona
construct.
Results also provide evidence that subjects perceive themselves
to have more personal control over the issue with the legal action process.
Finally, sex, age and/or occupational background may have some relationship
to perceived control of environmental issues.
Ultimately, the reported findings have many implications for environmental
education researchers and/or educators. Results of this study endorse the
suggested relationship between L of C and environmental action - taking
behavior and lend credence to a further consideration and/or inveatigation
of the inferred relationships between internality and efivironment4 action
taking as proposed by Peyton and Miller (1980).
The PECK has been shown to
have potential for such investigations.
Although the preceding discussion places. the PECM in a favorable light,
there are many limitations involved with its development and use.
Further
refinement of the PECM Will be necessary. Small sample sizes and general

Table 10

Analysis of Variance (Planned Contrast) based on
Citizen Action Scores between Sample Groups
Administered the Solid Waste Issue Summary.

Group

II

N

M

SD

Env. Issues Class

81

13.827

11.174

Intro. filo.

38

14.394

11.068

10

44.900

15.242

'23
28

15.086
24.642

11.036
16.598

(A - Solid Waste)
III

Sierra Club

IV'

Teachers
(A - EE Teachers)
(13 - Random Sample)

ANOVA
iGroups

Within Cells

ss

df

F

26731.813

III vs
It II- A, IV-A & 3

7256.344

II A vs
IV A
8

175

47.503

.0001*

1710.9003

1

11.200

.00100*

279.228

1

1.827

.17811

1282.663

1

8.396

.00424*

I,

I

vs

I

I -A

IV-A vs
IV 3

*Significant rel'ati nship
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lack of random sampling limit the usefulness of findings.

There is no indication the situation-specific PECM will provide
substantially more or less information than a shorter, more generalized
instrument. Minimal testing results from the acid rain issue seemed to
It is recommended
suggest L of C is specific to the situation in question.
the PECM be tested against a more generalized instrument end that bothinstruments be tested with a variety of issues to determine if the PECM has
potential diagnostic advantage over generalized L of C instruments and
whether it is applicable to a variety of issues.
Predictive validity of an instrument is defined as the degree to which the
predictions made by a test are confirmed by the later behavior of the
subject (Borg and Gall, 1979). It would be pertinent to subject the PECM
to further studies that test its predictive validity. The question might
be posed: Do people who score relatively internal (i.e., on the PECM)
aboui taking action on a specific issue actually take action when the
opportunity;is provided? If the answer is positive, the PECM could be
applied to evaluating the effectiveness of EE curricula in establishing or
reinforcing internality towards environmental action taking.
Predictive validity also related to another limitation of this study.
Subjects were presented with a hypothetical environmental issue. Responses
of individuals actually confronting a similar real-life situation may be
substantially different from those responding to a hypothetical situation.
An investigation into these possible response differences should be
conducted.
That the human personality is a complex multidimensional entity hardly
needs substantiation. The PECM is concerned with assessing only one'
personality dimension (i.e., L of C) that may interact with a number of
other variables to promote or inhibit the environmental action-taking
It is important to continue to define the
behavior of 'an individual.
relative roles of,L of C and other variables impinging on behavior, if EE
is to achieve the goal of =environmental literacy.

I
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Children and Environmental Educators:
Differing Views of the Urban Environment
Augusto Q. Medina'

Abstract:
This study sought to understand children's perceptions of the
urban environment and compare their perceptions with those of enviromental
educators. Participants, ?Q? middle-school students and 92 environmental
educators, rated S6 photographs of the urban environment in terms of both
familiarity and preference for such scenes.

Based on students' preference ratings, a nonmetric, factor-analytic mf."-hod
yielded eight patterns that characterize important categories within the
urban environment. Three patterns related to housing and five dealt with
other aspects of the urban environment.
These patterns, rather than the
individual scenes, served as the basis for further analyses of
participants' familiarity and preference ratings.

Although students were Zees familiar with all of the patterns than were the
environmental educators, both groups tended to know the same kinds of urban
places. Regarding preference, the two groups agreed only on what they did
not like about the urban enVirfnment. Both disliked the rundown
MtirT3iiited places. What the two groups did like bore lit is resemblance
to one another. Students preferred the more urban patterns while
environmental educators favored the more "natural" patterns.
Based on the study's findings, I recommend that environmental education
cur,4icula and programs employ the user's Jnvironmental perceptions and the
user's immediate environment as the starting point for exploring the
environment.

To date, environmental educators have placed little emphasis on determining
children's cognition2 of their environment.
They have assumed that their
own cognitions of environment are similar to children's, or that they can
surmise children's perception of the world. The validity of such
assumptions is, however, questionable. A study by Jacobs and Jacobs (1980)
revealed that adults with special training on the urban child were unable
to approximate children's perceptions. Strong evidence also indicates that
experts view the world quite differently than do non-experts (Anderson,
1978; R. Kaplan, 1973), and that children and adults view the wovid
differently (Hart, 1978; Lynch, 1978).
Because of children's special
perspective (small size, fewer preconceived ideas), and because
environmental educators are both adults and experts, cognitions of the
environment are likely to be dramatically different between these two
'groups.

.a.

;Education Specialist, RARE, Inc.,
1601 Connecticut Avenue, NW,
Washington, DC 20009.
This paper is based on the author's dissertation
research completed at The University of Michigan.
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In light of modern cognitive theory, it is essential that environmental
educators learn what environment means to children.
Environmental
cognition theorists believe that people do not interact with their
environment in an arbitrary manner. Individuals' cognitions of the
environment determine their actions towards it (Moore and Golledge, 1976).
Children's environmental actions are therefore a function of how they.
perceive their environment, what it means to them, and what it enables them
to do.

The purpose of this study is to identify and examine children's perceptions
of their environment. In addition, children's perceptions of the urban
environment will be contrasted with environmental educators' perceptions of
the same environments. Such information should be useful in the
development of environmental education materials and prlgrams.
It should
also be valuable in urban and outdoor recreation planninj.

Background
Several important conclusions can be drawn from the literature.
First, it
seems that children and adults have different experiences of place (Hart,
1978). Not only are their. environmental perceptions different, but adults
do not seem to understand how children use the environmerc (Lynch, 1978).
These differences in perception are greater with those adt.Its who have had
special training, i.e., environmental education trainees .(Aungerford and
%slabs, 1981).
In addition, adults' childhood experiences. seem to have been
quite different from contemporary children's (Lynch, 1978).
Although child
and adult perceptions vary, there is evidence to suggest that children tend
to share a common experience of place (Hart, 1978). .-Another significant
finding concerns children's feelings about their environment.. Children
tend to find their urban environment lacking in opportunities for
meaningful involvement. There is a feeling among children that there is
little for them,to do or be responsible for. They feel that there are no
places they control (Lynch,. 1978).
Playgrounds, which are ostensibly
developed for children, fail to involve them. Tile children instead prefer
unplanned 'places (Berg and Medrich, 1980).
Lastly, the immediate
environment is a very important place in children's lives (Lynch, 1978).
Issues such as lack of mobility and traffic are a common concern with
children. Often these impediments prevent children from taking advantage
of what the community has to offer (Berg and Medrich, 1980).

While the above research extends one's understanding of children's
environmental perceptiona; a4gnificant gaps in knowing their world still
exist. As yet, ihat children find salient about their environment is not
well described.
What does the,child's image of his/her environment look
like? Why does it take the form it does? How do their views of the
environment help them to function within it?' In other words, what does it
do for them? How do children's images of the environment differ from
adults'? More specifically, how do their images differ from those of
environmental educatorpthe adults who are primarily responsible for the
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development of environmental education curricula and programs? Knowing the
answers to these questions would 'give us a fuller understanding of
children's environmental cognition. An intriguing line of research offers
an avenue for gaining this knowldge.

A Unique Approach

One might expect that the differences between adults' and children's
perceptions result from their varying preferences.
Preference could,
therefore, Serve as a vehicle for understanding people's environmental
perceptions. This is especially valuable because people can easily make
preference judgements. Preferences about environment are neither random
nor idiosyncratic.
We have also 'discovered' that, although preference is
undeniably subjective, the subjectivity is often shared to &remarkable
degree" (R. Kaplan, 1975). Preference ratings can be used to distinguish
among different groups of people.
Important differences in how experts and
other people perceive the environment were demonstrated by Anderson (1978)
and R. Kaplan (1973).
A factor which may affect an individual's preference is famliarity.
Its
affect on prgference can be quite intricate.
In R. Kaplan's (1977)
roadside study, familiarity seemed to decrease preference.
But this did
not hold for the more spacious scenes.
In the drain study (R. Kaplan,
1977), preference seemed to vary with the kind of experience the individual
had with the scene. If the individual lived along a preferred part of the
drain, similar scenes were preferred. If the individual's experience was
with less preferred areas, then scenes from such places were not preferred.
In their urban study, Herzog, et al. (1976) also obtained mixed results.
The two dimensions with the highest familiarity and preference ratings were
negatively correlated. The three remaining dimensions were positively
correlated. As these results indicate, the relationship between
familiarity and preference is complex and difficult to interpret.

Studies by Anderson (1978), Hammit (1978), R. Kaplan (1977), Gallagher
(1977), and Ulrich (1973) used a Content Identifying Method to determine
what people perceive as salient about their environment (S. Kaplan, 1979).
In this method, participants are asked to indicate their preferences for
30-50 p%otographs of the environment under study.
Two statistical
procedures (a nonmetric factor analysis and a hierarchical cluster
analysis) are then used to identify content domains mid provide the
researcher with a manageable number of groups. The groups are empirically
derived from the participants' ratings. The investigator's skill and
imagination are then required to interpret the meaning of the groupings and
determine why particular photographs did or did not group (R. Kaplan,
1972).
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Photoquestionnaire Development
Using the above model, I developea a- photoqueetionnaire for this study.
During fall 1979, I took about 750 photographs of residential areas in
Detroit, New York, and Ann Arbor. The scenes were taken at eye level with
a 35mm camera equipped with a standard 50mm lens. Working from proof
sheets, I made the first cut. The criteria used for reducing the number of
photographs were picture subject, quality, and content.

Picture subject - Scenes which best represented housing, commercial
districts, open space/recreation, and transportation were selected. These
areas were selected because they directly impact children's lives. They
al,-o represent some of the more critical issues facing urban centers.

Picture quality - Only correctly exposed photographs, with goodcontrast,1
and in sharp focus were selected. These qualities are especially important
in later reproduction of the photographs.
Picture content - Photographs with a minimum of street surface, few or no
people, no water and a minimum of distracting detail from the subject were
selected.
Since streets are ubiquitous, it was important to de-emphasize
them unless that Was the specific subject of the photograph. People were
allowed only in photographs where their presence was expected, e.g., a bus
stop, or where they attracted little attention.
This was done because
people are a very strong stimulus which could bias the photograph ratings
in uncertain ways. Scenes containing water were also not used for the same
reasons.

Using these criteria, 200 photographs wereselected for enlargement/into
3x5 prints. The same criteria were then used with the prints. In'
addition, very similar scenes were eliminated. In this manner, 56
photographs were selected for the study. This number was considered
appropriate for the students' attention span and was about the ,limit that
could be easily rated in 50 minutes, the length of a normal clang period.
The 56 scenes were distributed among seven pages so that similar subject
photographs were not together. The photographs were printed in half tones,
a process which gives an accurate reproduction of the image. Under each
photograph two Likert-type,scales, one marked. "A" and the other marked "B",
were printed.
This enabled a participant to respond to two questions about
each photograph by circling one number on each scale.
Two questions were developed to assess the preference and familiarity
constructs discussed earlier. The constructs and their questions were:
Construct

question

Preference

How much would you like part of your neighborhood to
look like the kind of place shown in the photograph?

Familiarity

Ho',/ familiar are you with the kind of place shown in
the picture?
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The instrument was tested in Ann Arbor, Michigan, with two groups of
children.
The pretesting was used to work out the procedure for
administering the instrument and to identify potential trouble spots.

Obtaining Data:

.

Student Sample

Seven classes, totalling 207 students (116 girls and 91 boys) from four
schools, rated the photographs for familiarity and preference. The sample
was 84 percent Black, 15 percent White, and 1 percent other, Students
ranged in age from 12 to 14 years, as reported by their teachers. Age,
Sex, and race/ethnic groups were used only to describe the sample.
They
were not used as independent variables.
This was done because the focus of
the study was on similarities among children's environmental perceptions.
After a general introduction to the study, the scales used on the
photoquestionnaire were explained to the students. A sample question was
then given as an example.
Students were then told which scale (either "A"
or "B") they were to use to answer the first question. "A" was always the
familiarity question and "B" was always the preference question. .Tht first
question was then displayed and read aloud to the class. It was discussed
to make sure the students understood it. Students then began to rate the
photographs. The question remained on display so that students could
easily refer back to it. After students completed the first question, the
same procedure was followed for the second question.
The instruments were checked for completeness as they were collected: The
whole process took approximately 40 minutes to complete. In all cases it
was completed within the 50minute class period.

Obtaining Data: 'Environmental Educator Sank
Environmental educators also rated the photographs for familiarity and
preference.
They used the same photographs and answered the same
familiarity/preference question's as the students.
One hundred forty instruments were mailed to environmental educators in
May, 1980.
Names for the mailing were obtained from national and state
environmental education organization membership lists. Environmental
educators were selected to participate in the study if they met at least
one of the following criteria:
1) The individual was involved in the development of environmental
education materials and/or programs for children.
2) The individual taught in or was responsible for an environmental
education program for children.
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3) The individual conducted an environmental education program in an
urban area.
4) The individual was involved in an environmental education
teacher-training program.
The original sample of environmental educators was composed of 42 females
and 98 males. They were from 32 states and the District of Columbia.
Ninety-four returns (66%) were received by June. They came from 27 states
and the District of Columbia as evidenced by the post.%:Rrks. All but two of
the instruments were usable.3 'Because the returns were anonymous and did
not usk for sex or race/ethnic information, it was, not possible to
determine an accurate breakdown of these variables. However, bast..4 on the
present make-up of the environmental education community, it is fairly safe
toassume that the sample is predominantly White. An accompanying
questionnaire (not reported in this paper) indicated that 91% of the sample
was fairly evenly distributed between the ages of 20 and 59. Seven percent
indicated their ages were between 60 and 69 while two percent were over
seventy.
.

Discerning

s

In this study the Guttman-Lingoes Smallest Space Analysis (SSA-III)
(Lingoes, 1972) was used to identify patterns of the urban environment.
This procedure has been successfully used in several studies based on
photographs (Frey, 1981; Anderson, 1978; Hammit, 1978; R. Kaplan, 1977).
It is a nonmetric, factor analytic method which focuses on the relative
magnitudes of the correlations instead of their precise numeric value. The
analysis was based on the students' preference ratings because of the
larger sample size for this group. If both groups had been used, the
smaller environmental educator sample would not have been weighted
properly.

The SSA-III procedure yielded eight usable patterns which accounted for
The criteria
thirty-seven of the fifty-six photographs used in the study.
used to construct the patterns were:
1)
2)
3)
4)

the scenes must have a loading of .42 or greater,
the scene must not load on another pattern at .42 or greater,
a pattern must consist of at least two scenes,
the pattern must be explainable (R. Kaplan, 1974).

Three
I named each pattern according to the dominant theme it represented.
patterns were housing-related (Multiple-family Housing, Single-family
Housing, Tree-lined Streets), and five dealt with other aspects of the
urban environment (Urban Parks, Urban Mobility, Retail City,
Industrial/Factory Sites, Run-down Urban). Selected pattern scenes are
depicted in Figure 1. These patterns serve as the basis for the analysis
The findings' are based on t-test comparisons between
which follows.

. a 4 . t-40:4
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students' and environmental educators' mean familiarity and mean preforence
ratings for each pattern.

Results

Familiarity and preference will be discussed, followed by an analysis of
their relationships to each other.
Familiarity: Students' and environmental educators' familiarity ratings
differed strikingly from each other. The students rated all patterns as
significantly less familiar than did the environmental educators (Figure 2
and Table 1).
Table 1
Comparison of Students' and Environmental
Educators' Familiarity Ratings for Patterns
4,

Mean Ratings
Patterns
Students'

Urban Mobility
Single-family Row
Urban Parks
Multiple-family
Tree-lined Streets
Run-down Urban
<Retail City
Industrial/
Factory Sites

Env.Ed

<.0513*
<.0113**

w

3.6
3.3

3.9
3.6

`3.0

3.6

2.8
2.7
2.7
2.5

3.2
4:2
3.1
3.2

**
**
**
**
**

2.4

3.0

**

*

**,

Students' consistently lower familiarity with the patterns, when compared
to the environmental educators, is a surprise.
Their lower rating was not
expected because over sixty percent of the photographs were from Detroit.
This should have given students the home advantage. In addition, only
fourteen percent of the environmental educators lived in large cities and
only two lived in Detroit.
Several factors seem to have outweighed any
advantage students might have had.
The first is environmental educators' longer life experience. Their ages
ranged from 20 through 70, whereas most of the students were 12 through 14.
Second, over half of the environmental educators had had some experience
living in large cities. Students' experience was limited primarily to
Detroit, and in many cases probably only to their immeiiate neighborhood.
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II

Mean
Familiarity
Tree-lined Streets
4.0

Urban Mobility

Urban Mobility

Single-family Row
Urban Parks

,

Single-family Row

3.0

Retail City
Multiple-family Housing
Run-down Urban
Industrial/Factory Sites

Urban Parks
,Multiple - pmily Housing

`Tree-linedStreets
Run-down Urban
rRetail City
lIndu§trial/Facto-:y Sites

2.0

Students

Environmental L3ucators

M.. Difference between ratings is not significant.

Figure 2
Students' and Environmental Educators' Rank
Order for Pattern Familiarity
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Lack of mobility, and parental concerns with safety probably prevent these
students from knowing more of their city.
The order of familiarity for the patterns also varied for the two groups.
Students and environmental educators differed most in their ranking of
Tree-lined Streets and Retail City. The Tree-lined Streets pattern is
typical of small towns and older, residential neighborhoods in large cities
of the East and Midwest.
In cities, however, such areas are often
associated with moderate-to-high income levels.
The Retail City pattern
depicts two New York City scenes. Such places are not common in Detroit.
This would account for students' much lower rating of these two patterns
when compared to the environmental educators.
If Tree-lined Streets and
Retail City are,removed, the order of familiarity for the remaining
patterns is similar.
This indicates that students and environmental
educators tend to be familiar with the same kind of urban places.
Students, Jowever, have less experience than the environmental educators
with such places.
Preference:
Major differences existed between students' and environmental
educators' preference for the urban residential patterns. The two groups
differed significantly on seven of the eight patterns (Figure 3 and Table
2).

Table 2
Comparison of Students' and Environmental
Educators' Preference RatiL3s for Patterns

ili1

0,.......11=111

Mean Ratings
Patterns
Students'

Env.Eds'.

Single-family Row

3.3

2.7

Ur4n Mobility

3.1

1.9

Multiple-family.
Tree-lined Streets
Urban Parks
Retail City
Industrial/Factory Sites
Run-down Urban

2.8
2.7
2.4

2.3
3.8
2.9

1.8
1.7
1.3

2.1
1.6
1.6

<.05=*
<.01=**
**
**
**
**
**
*

N.S.
**

ft

Three patterns, Single-family Row Housing, Urban Mobility, and
Multiple-family Housing were more preferred by the students than the
environmental educators.
The environmental educators rated four patterns
higher than the students (Tree-lined Streets, Urban Parks, Retail City, and
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Mean
Preference
4.0

Tree-lined Streets

Single-family Row
Urban Mobility
3.0

Urban Parks

Multiple-family Housing
'Tree -lined Streets

Single-family Row

Urban Parks
Multiple-family Housing
Retail City
2.0

Urban Mobility
Retail City
Industrial/Factory Sites
Industrial/Factory Sites
Run-down Urban

Run-down Urban

Environmental Educators

Students

= Difference between ratings is not significant.

Figure 3
Students' and Environmental Educators' Rank
Order for Pattern Preferences
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Run-down Urban).
Only, the Industrial/Factory Sites pattern was rated
similarly by both groups.

Students' and environmental educators' order of preference for the patterns
were also distinct.
The two groups seem to agree only on what they did not
like.
Both students and environmental educators rated Industrial/Factory
Sites and Run-down Urban as their least preferred patterns. What the two
groups liked ab9ut the urban environment bore little resemblance to each
other.
Students' most preferred patterns were mach more "urban." These
patterns were characterized by high housing density, unobstructed open
spaces, few trees, and opportunities for travel and activity.
Environmental educators' most preferred patterns more "natural." These
patterns were characterized by low housing, density, lots of trees, and
small open spaces.
These differences are best exemplified'by the
Tree-lined Streets and Urban Mobility patterns.' These two patterns were
rated in dramatically different ways by both groups.
It is noteworthy how students and environmental educators differed in their
preference ratings of the Urban Parks pattern.
Environmental educators
liked the Urban Parks pattern significantly more than did the students.
For environmental educators, Urban Parks was their second most preferred
pattern.
Students. rated four other patterns higher in preference.
This is
significant since parks are often designed for children.
It seems,
however, that the students find other parts of the urban environment, i.e.,
those designed for adults, much more appealing. What planners think
children want does nor seem to be what they prefer, at least in
middle - school.
As the Michelsons (1980) point out:
...any particular kind of space typically provided for children,
like a playground, is likely to be appropriate for children of
only a limited age range, being too advanced for younger
children, while too elementary for teenagers.
Familiarity/Preference Relationship: Students had a positive
familiarity/preference correlation for each of the patterns.
Only one
pattern (Tree-lined Streets), however, had a correlation over .40.
Environmental educators' familiarity/preference correlations were also
positive except for Urban Mobility. This pattern had a slightly negative
correlation (-.05) which was not statistically significant. Environmental
educators had three patterns (Tree-lined Streets, Urban Parks, and
Single-family Row Housing) with correlations over .40.. (the highest of any
of these correlation& for environmental educators or students was .48.)

The small number of patterns (only eight) make the use of a
familiarity/preference correlation statistic between patterns unreliable.
But Figures 4 and 5 help explain the relationship between the two
variables.
The environmental educators' pattern plot (Figure 4) reveals
that a regression-like line can be drawn. This line connects seven of the
patterns from low to high familiarity/preference.
Only the Urban Mobility
pattern does not fit this line. For students, the relationship is more
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complex (Figure 5).
Their patterns fall along two major axes from low to
high familiarity/preference.
One regression-like line connects
Industrial/Factory Sites, Retail City, Urban Parks, and Urban Mobility. A
second line, shifted towards higher preference, connects the three
housing-related patterns (Tree-lined Streets, Multiple-family Housing, and
Single-family Row Housing). These two lines are approximately parallel to
each other and account for all the patterns except Run-down Urban.

These results suggest that, for both students and enviromental educators,
the familiarity/preference relationship.is positive 4d linear. The more
familiar a pattern is, the more preferred it is likely to be. This
relationship is especially strong for environmental educators. For
students the relationship is less clear.
They seem to divide the urban
environment into two parts. One part is the home environment, the second
is "iverything else." This breakdown is understandable when one considers
the importance of the home environment to children.
Up through age 12,
most of children's play activity is carried on in their immediate
residential environment (Verwer, 1980).
It is a place where they have more
control over their behavior and they know. how to function within it
(Churchman, 1980).
It is, iu a sense, their world.
The students in this
study are probably just beginning to extend their activities beyond the
home environment.
It seems, reasonable, therefore, that the students rated
the housing patterns as more preferred than the other patterns of the urban
environment with similar levels of familiarity. This is not to suggest
that the home environment is.any less important to environmental educators.
But rather, as one grows older, other parts of the enviroment, increase in
significance.

Two patterns, Urban Mobility for environmental educators and Run-down Urban
for students, require further exploration.
In both cases the patterns were
rated low in preference relative to their familiarity rating by the
respective samples. These ratings deviate from the familiarity/preference
relationship described above. For environmental educators the difference
is large, for students it is less so. Why did environmental educators and
students respond differently in these two cases?
It may be that the two groups perceived restricted opportunities for
involvement in each of the patterns. For environmental educators, Urban
Mobility may offer few challenges. If anything, they probably find it
frustrating. The prospects of driving, shopping at the mall, and eating at
fast food restaurants has more than likely lost any appeal it may have had
for them.
There is nothing to "figure out" in such places.
They are too
predictable, routine, and monotonous. Since the promise of new information
with greater familiarity is missing, preference remains low despite
increased exposure.
It is important to note that for students this is not
the case with the Uiban Mobility pattern.
For them it offers almost
unlimited new information.
In contrast, Run-down Urban offers students few opportunities for
involvement.
Several factors seem to contribute to low involvement in this

146

pattern.

One is that several 'of the scenes depict blocked-off areas.
Two
scenes (one a junk car lot, the other a vacant lot) are fenced-in. This
makes further movement into the scene difficult.
Two other scenes depict
alleys. They suggest limited lateral movement into adjoining lots. The
result is a linear pathway which offers few opportunities for activity.
Involvement in some of these scenes may also be limited because they are
forbidden places. One scene, depicting railroad tracks, may be viewed as
dangerous simply because it is unfamiliar..

In both cases the level of involvement perceived in a pattern seems to
mediate the impact of familiarity on preference. If the'opportunities for
involvement are low or limited, increased familiarity with the scene does
not seem tn increase preference. But if sufficient opportunities for
involvement are present, greater familiarity suggests greater preference.
The results of this study clearly indicate the importance of the home
environment in children's lives. These are the places children know and
care about.
As such, the home environment is a place where environmental
education could effectively connect with the child's world. This is also
true of environments high in involvement, such as represented by the Urban
Mobility pattern.

Discussion
On'one level the data in this study suggest that children prefer more
urban zed, developed areas while environmental educators prefer more'
"natural" places.
While this is true, one must search more deeply for the
meaning of these results. The important issue is not so much what the
groups like or dislike, but rather why certain places are preferred over
others.
Information processing theory suggests that children prefer places such as
Urban Mobility because such places provide for their needs. Middle-school
children are testing and extending their cognition of environment. The
things which are important to them are those which relate to functioning in
their everyday world.
In this regard, the absence of vegetation in Urban
Mobility is much less important to children than it seems to be for
environmental educators.
At what stage vegetation begins to play a greater
role in children's preference is an interesting research question.
Since environmental educators and children exhibit such divergent
perceptions of the environment, it makes sense that environmental educators
take the time to determine children's environmental perceptions.
Otherwise, environmental educators will only be imposing their own limited
values about environment.
In doing so, they will fail to address
children's environmental concerns.
The data suggest that the more familiar children are with an environment,
the more it will be preferred. This is a strong argument for continuing
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to expose children to the "natural" enviro m nti.N
is may seem
contradictory to my earlier statement emph izing` he use of the immediate
environment in children's environmental edu ation p grams.
It is not,
however, a question of one or the other; both are nece nary.' Both must be
linked, if an understandig of the total environment is t
achieved.
Because of the importance of the immediate environment in
Idren's lives,
it is an excellent point from which to begin exploring the wok Lyn which
they live.

Children's level of familiarity with the environment may be used as a cue
to the environments they prefer. It should, however, be used with caution.
As the data indicate, not all environments rated high in familiarity were
rated high in preference. One must remember the important role that
involvement plays,in children's preference. High familiarity may also
result from the lack of better choices.
It would be a mistake to assume
that such places are necessarily preferred environments.
The results of this study have implications for other environmental
professionals such as architects, urban planners, and recreation managers.
Law-makers and city officials should also take heed.
Since adult
perceptions of the environment are different from children's, their
attempts to plan for children's. needs are likely to be deficient.
(Note
students' lower preference for the Urban Parks pattern.) Only by involving
children in the planning process can they hope to come closer to meeting
children's environmental needs. The use of visual datagathering
techniques, such as the one used in this study, can be an effective way of
involving children in the planning process.
Environmental educators can make a valuable contribution in this regard.
First, they can argue for the importance of involving children in
environmental planning.
Second, they can conduct research to determine
children's environmental needs. Third, they can make such information
available to other environmental professionals. Fourth, they can educate
and lobby for the changes necessary to make the urban environment a better
place in which to live.

Endnotes

2Moore and Colledge (1976) state: ..."environmental cognition refers to
the awareness, images, information, impressions, and beliefs that
individuals and groups have about the elemental, structural, functional,
and symbolic aspects of real and imagined physical, social, cultural,
economic, and political environments."
30ne instrument was returned because of improper address, the second was
returned uncompleted.
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A Study of the Relationship between Information and Attitude
for Users and Ton -Users of Computerized Water Resource
Management Simulation
Terence J. Mills'

Abstract:
The Water Resources Management Simulator (WRNS),
a multi-user
interactive computer simulator, is designed to improve
understanding of the
major factors involved in intelligent management of water resources.
The
WRVS offers a visual model of hydrologic information and
provides up to 30
participants at one time the opportunity to develop and evaluate water
management strategies.
The purpose of this study was to identify
differences in knowledge and attitude between a total of 866 13- to 18-year
old and adult WRVS users and non-users,

The WRVS proved to be an effective (1) water information
dissemination
tool, particularly at .the senior high school and
adult levels, and (2) a
method of increasing concern for water issues particularly with
16- to
18-year old high schoOl students. Correlation between knowledge and
attitude scores was generally positive for all students
and negative for
all adults. The ability of WRVS treatment to significantly increase
adult
knowledge, the initial high adult attitude scores and negative correlation
between adult knowledge and attitude suggest that the WRVS may moderate
extremely high levels of adult concern for water issues.

The application of the Water Resource Management Simulator as a public
education tool has great potential. The simulator's ability to increase
knowledge and low levels of concern for water issues Wore actual
confrontation with major water problems makes it a valuable asset in the
public education arena.

A U.S. Water Resources Council Study of U.S. water supplies
identified
water resources as the nation's most serious longrange problem (Sheets,
1981). Numerous articles in
the popular press and TV specials reflect high
public interest as well as indicate the magnitude of
water resource
problems.
Public interest in environmental issues has been shown to
represent a major and enduring social concern; however, public knowledge of
issues is distressingly low (Council on Environmental Quality, 1980). A
study of the water knowledge possessed.by 160 universitybound
high school
graduates also revealed a distressingly low knowledge level (Mills,
1983).
High school graduates possessed limited water knowledge
particularly in the
areas of (a) current issues; (b) water.resource management; and "(c) the
historical influence of water on human affairs.
Students scored higher in

'Terence J. Mills, Director, Natural Resource and Environmental Center,
Oklahoma State University, Stillwater, OK 74078.
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areas concerning the (a) water cycle; (b) physical and chemical properties
of water; and (c) the physical effects of water on the earth. It can be
argued that these recent high school graduates scored higher in content
areas commonly taught in the public schools while scoring lower in areas
seldom taught. Water resource management was identified as one such
content area.
A number of professional organizations are addressing the problem of how,
when, what and whom to teach about water.
One of the objectives of the
Water Resources Education Project (Amend and Arnold, 1983) is the
application of computer technology to the complex problem of water resource
education.
Computerized instruction is commonly found in one of three forms:
(a)
drill and practice; (b) tutorial; or (c) simulation (Electronic Learning,
1982).
Of the three forms, only simulation has the potential for creating
interaction with functioning models of real phenomena. McLean (1973)
defines simulation as an "operating model of the real world made up of
selected sets of interrelationships that reduce complex problems to
manageable size for instructional purposes." The use of computer
simulation for complex environmental problems has great potential. It is
uniquely suited to environmental education because it can (a) speed up or
slow down time; (b) employ expehsive or unavailable materials and
procedures; (c) act to select raadom phenomena objectively; (d) provide
active participation and input by the learner; (e) provide immediate
feedback; (f) reduce complex problems to manageable size; (g) create
problem situations where processes and concepts from many disciplines are
interrelated in the search for solutions; and (h) allow exploration of
alternatives without having to live with harmful consequences (Noonan,
1981; Disinger, 1982).
A current drawback of computer simulation is that participation is limited
to one or a few persons at any one time. A critical ingredient of
environmental education is missing. Group interaction in clarifying
problems, considering alternatives and trade-offs, decision-making and
cooperative action so necessary in environmental problem solving is
slighted. A multi-user interactive computer simulation (MICS) solves this
problem by providing input from a number'of participants at one time,
summarizing interactions and sharing results simultaneously with all
participants.
In addition to simultaneous group interaction, a MICS models
situations where relevant environmental concepts and issues are considered
objectively in the absence of excessive emotional bias common to local
site-spedific water issues.
Emotional involvement is present but not to
the extent that it interferes with consideration of rational alternatives!
The Water Resources Management Simulator (WRMS), a multi-user interactive
computer, is designed to improve understanding of the major factors
involved in intelligent management of water resources.
The WRMS offers a
visual model of hydrologic information and provides up to 30 participants
the opportunity to develop and evaluate water management strategies. The
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WRMS models four problem areas' common to river basins: (a) source and
quantity; (b) use of water; (c) quality; and (d) political manglgement of
the water resource.
The WRMS operator can choose to model any one of nine
different river basins.

A large simulator panel (Figure 1) placed in view of the audience is
programmed to display snow pack and instream flow based on actual USGS data
for the basin being modeled.
At
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Water Resources Management Simulator

Instream flow and water quality (silt and dissolved solids) are monitored
by visual up and downstream LED (Light Emitting Diode) displays.
Flashing
lights indicate serious low water or flood conditions.
The Sub Basin
Storage and Demand displays show current ground and surface water reserves,
and the relative demand by users. Horizontal LED's indicate the proportion
of ground or surface water used and the proportion of water consumed or
returned to the stream.
A clock in the upper right hand corner displays
accelerated time in months and years.

153

163

3

The simulator is operated by participants using several small control
consoles (Figure 2).
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Flood

Control Console for Irrigation

Water management decisions regarding impoundment, demand, surface or ground
source, technology applied to water use, and treatment of used water are
made with controls on the consoles.
Consoles allow participant input to
the large display panel in four water use categories:
(a) irrigation; (b)
livestock; (c) municipal and industrial; and (d) energy. A fifth console
provides for the creation and management of a reservoir. The hydrologic
situation and user input are summarized and displayed on the main panel,
providing the audience with the consequences of various user management
practices.
As the simulation operates, important data such as monthly
instream flow, ground and surface water reserves and total demand are
presented as a video color graphics display.
In addition, these data are
stored in memory and can be retrieved by manual c.r video display graph
plotting.

The participants in a simulation may interact with the river basin model at
any time, changing variables to optimize their situation. Supply/demand,
polluthn, applied technoloo, or other issue; mly be discussod, new
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management strategies planned and another simulation snit ate
these newly developed strategies.
A major attribute of thy
ability to place groups of people in policy-making situatio
real variables and alternatives, and to present within reason
probable conserinences of their various water management strate

to test
S is its
nvolving
le time the
es.

Using an MICS format similar to thLt of the WRMS but related to nergy
resources, Dunlap (1979) studied the effect of simulation on inse vice
teacher energy-related attitudes. He found elementary teachers' 'a titudes
changed the greatest and secondary teachers the least.
Dunlap sugg sted
that a lack of initial awareness,of the issues may have resulted in a
greater attitudinal shift in the elementary teacher population. Cartwright
and Heikkinen (1981), also using the energy-environment simulator, studied
its effect- on the energy concepts and attitudes of college students at
various levels of cognitive development. The energy-environment simulator
wasfound.to be more effective than a slide presentation covering the same
concepts, and students at lower stages of cognitive development learned
almost as much as'the more cognitively mature students.
However, the
treatment did not significantly alter subjects' attitudes toward energy or
energy-related issues. Using computer-simulated experiments in college
chemistry courses, Cavin and Lagowski (1978) found students in the computer
simulation groups generally. achieved as well or better than students in
regular laboratory groups. They also suggested there was evidence to
support use of computer-simulated experiments with low- as well as
high-aptitude students.
The development of educational computer simulation is in its infancy and
although the number of available simulations is rapidly increasing, the
analysis of computer simulation experiences and related research base is
not extensive (Moursond, 1981). The intent of this study was to create
base line data concerning the potential of interactive computer simulation
for public information dissemination and attitude development in water
resource management.

Objective

The major purpose of this study was to identify the effects of a multi-user
computerized water resource management simulation (WRNS) on the water
resource knowledge and attitude of 13- to 18-year-old and adult subjects.
Using the WRNS treatment, Water Resource Management Assessment Test, and
Water Concern Scale, the following null hypotheses ...cLe tested:
There is no significant difference between WRMS users' and non-users':
- mean knowledge scores for 13- to 15-year old, and 16- to 18 -year -old
subjects and adults;
mean attitude scores for 13- to 15-year old, and 16- to 18-year-old
subjects and adults;
responsL on individual attitude test items by group.
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In addition, the study examined the differences between 13- to 18-year-old
and adult subject's scores for knowledge and attitude, and the correlation
between knowledge and attitude scores for 13- to 18-year-old subjects and
adults.

Method

The WRMS knowledge'test was developed directly from the stated objectives
for the simulator following critique of the objectives by over 60 science
educators and water specialists.
Test items were reviewed by two
environmental science specialists and the content validity found to be
satisfactory.
The Cronbach Alpha reliability coefficient for the 25 water
resource management knowledge questions was .87. Eighteen multiple choice
and .7 true/false questions were included. Each question was given a onepoint value.
Thus, a perfect score is 2.
Attitude toward water resources was determined by administering the Water
Concerns Scale. Watkins (1974), using factor analysis of interview data,
isolated five questions which measured attitude regarding concern for water
resources. The five items make up the Water Concern Scale (Appendix B).
Subjects responded to each item by indicating their choice of strongly
agree, agree, undecided, disagree, and strongly disagree. The Likert-type
staements were weighted on a scale of 1 to 5, with 5 indicating a greater
concern for water resources. Responses totaling 25 indicated.the highest
possible level of concern.
Tice population studied included 866 subjects ranging in age from 13 years
to adult.
Thirteen to eighteen-year-old subjects were given WRMS treatment
as part of their junior or senior high school classes. Approximately 50%
of the students at a particular grade in each school system were assigned
to the WRMS treatment group and 50% to the control group.
Approximately
200 adults participated with one-half receiving treatment prior to testing.
Adult groups represented were teachers, League of Omen Voters, Corps of
Engineerb, Sierra Club, and political science graduate students.
Each of the 1 1/2-hour WRMS training sessions was presented by a trained
coordinator. Each coordinator followed a specific outline.
All sessions
used the same slide presentation introducing (a) simulation; (b) simulation
variables controlled by users; and (c) data displayed on the main simulator
panel.
In addition to the session outline, the slide presentation assisted
in keeping presentations uniform.

Findings

Table 1 compares mean knowledge scores of WRMS users and non-users by
group.
The junior high (age 13-14-15) and senior high (age 16-17-18)
subjects not receiving WRMS treatment show lower mean scores than adults,
as might be. expected.
Senior high and adult groups receiving WRMS
instruction scored significantly higher than the control group.
For 16- to
18-year-old and adult subjects, null hypothesis 1 was rejected!
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Table I

t-Test Comparison of User with Non-user WRMS Knowledge
Scores for Junior High, Senior High, and Adult Groups

Degrees
Source

N

x

SD

of

t

P

.Freedom

Grade
7,8,9

Grade
10,11,12

Non-User

238

9.60

3.26

483

User

255

9.70

3.14

281

Non-User

103

9.86

3.32

248

2-18

0.192

User

147

12.39

5.19

246

Non4user

102

14.14

3.12

194.0

Adult

1-18

94

16.46

2.71

193.4

0.0001*
2-22

4-23
5.52

User

0.100
3-18

4.69

1

Range
Correct
Respot.

0.0001*
10-24

*Significant Dif.

Table 2 compares mean attitude scores of WRMS users and non-users by group.
No significant differences existed between 7-9th grade and adult users and
non-users of the WRMS, although a slight mean increase is evident.
High
school students using the WRMS exhibited a significantly higher attitude
toward water issues. For high school students (16- to 18-year-old
subjects) null hypothesis 2 was rejected!
To determine if a significant difference in knowledge and attitude exists
between student and adult users and non-users, t-test comparisons were
made.
Tables 3 and 4 summarize this information.
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Table 2

Attitude t-Test Comparison of WRMS User and Non-user
Mean Scores for Junior High, Senior High and Adult Groups

Source

Grade
7,8,9

Grade
10,11,12

x

SD

2.89

Non=-User

141

15.4

User

255

15.6

2.88

Non-User

102

15.3

2.64

t

.46

2.16

User

147

16.19

3.05

Non-user

115

17.91

2.27

Use

102

18.05

2.96

Adult

.40

P

0.64

0.03*

0.68

*Significant at the .05 level of confidence

Table 3

t-Test Comparison of Adult and Student WRMS
User and Non-users Knowledge Scores

Source

Student

N

x

SD

403

10.67

4.21

94

16.46

2.71

247

9.69

3.3

Users
Adult

Student

Non-Users
Adult

102

14.14

*Significant at the .05 level of confidence

3.1

16.52

0.0001*

11.5

0.0001*

Table 4

t-Test Comparison of Adult and Student
WRMS User and Non-user Attitude Scores

Source

N

x

SD

d.f.

Student

402

15.8

2.9

502

Adult

102

18.05

2.9
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Student

247

15.34

3.02

360

Adult

115

17.9

2.2

288

User

Non-User

t

P

6.8

.0001*

8.9

.0001*

*Significant at the .05 level of confidence

As might bebexpected, adults (WRNS non-users) initially knew more and had
higher concern for water issues than did students.
This relationship also
existed between adults and students receiving WRNS treatment.
Both adult
and student mean knowledge and attitude scores increased with WRMS
treatment but adult scores remained significantly higher than students.
A
notable exception existed between attitude scores of twelfth grade and
adult users and non-users. Table 5 shows summary by item repsonse
frequencies and x2 values comparing adults and twelfth graders.
Significant differences existed favoring adults over student WRMS
non-users, however, those twelfth graders and adults using the WRMS showed
no significant difference on any of the five items.
The WRMS treatment
appears to moderate the differences between 18 year old subjects and
adults.

To determine the relationship existing between knowledge and attitude
scores, Pearson correlation coefficients were determined for all students
and adults studied.
Table 6 shows correlation coefficients for students by
grade.

159

Table 5

Item

Chi Square Values and Summary Attitude Response Frequencies by Item
for Adult and TWelfth Grade Users and Non-users

WIRMS ViTrs %
gree
t sagree &
St. Agree
St. Di sag.

Ch'- Square

WRMS
'gree

:

Adult

86.1

13.86

12th grade

89.7

10.2

Adult

79.7

20.2

1.

x2

74.1

0.32

2.

St. Agree

P

2.35

0.36

on-users %
isagree &
St. Di sag.,

1

86.3

13.6

35.2

64.71

0.12

66.6

33.3

64.1

35.8

Adult

21.2

78.7

16.98

83.0

12th grade

22.8

77.1

Adult

22.45

77.5

0.04

4.

0.08

12th grade

25.0

Adult

94.17

5.26

58.3

11.7

88.2

31.25

95.6
0.01

94.74

41.6

0.76

5.83

5.

12th grade

0.83

75.0

P

1.5

0.21

4.9

0.02*

1.0

0.007*

4.3

0.03*

4.3

0.47

68.7

4.3

0.89
92.3

x2

25.8

12th grade

3.

Chi - Square

7.6
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Table 6

Correlation Between Knowledge and
Attitude Scores for Students by Grade

Source

Level of
Significance

N

Pearson

7th

115

.114

.12

15.29

8th

222

.182

.006*

15.81

.345

.007*

15.71

9th

59'

Mean Attitude

10th

130

.294

.0007*

15.71

11th

48

.037

.800

15.89

12th

71

.452

.0001*

16.04

*Significant at >.05 level

A positive correlation existed between knowledge and attitude for students
in grades 8, 9, 10 and 12. This relationship existed for 75% of the 13- to
18-year-old population.
Table 7 describes correlation between knowledge
and attitude for adults.

Table 7

Correlation Between Knowledge and
Attitude Scores of Adults

Source

N

Pearson

Adults

203

-0,119*

Level of
'Significance

0.09

*Not significant
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1 72

Mean
Attitude Score

18.01

Table 8

Summary of.t7test Comparison of WRNS User with Non-user
Attitude Scores by Students Grade

Group
1

Question

(26) We really haven't
thought about cutting
down our use of water.

Source

User

7th

2.3

8th

2.6

-.044
Non

2.5

(27) Water reclaimed from
waste is as good as
any other water.

User

2.8

Non

2.8

(28) Mankind has a right
to free and unlimited
use of water.

User

3.1

Non

3.7

(29) Nature has a way to
solve supply problems before they get
serious.

User

2.8

Non

3.5

(30) It's the people who
should do something
about the water
problem.

User

4.0

2.3

3.3

3.0

2.4

3.8

3.7*

0.17

2.9

1

3.0

2.8

3.1

0.80

0.39

1.6

3.0

2.0

3.1

3.2

2.8

3.9

-2.0*

-1.3

2.8*

0.31

0.01

3.1

3.0

3.2

2.7

3.2

4.0

3.9

4.1

3.8

4.7

0.9
3.7

2.9

3.3

2.2

3.0

3.0
1.0

-2.8*

-0.29

1.5

2.7

2.9
-0.6

-1.8

Non

2.5

2.7

1.6

2.9

3.0

3.0*

12th

2.8

2.4

3.3

1.9*

11th

0.63

.18

2.5

3.0

-1.5

2.5

2.5

2.4*

0.01

10th

9th

0.74
3.9

0.02

4.9

2.4*

-1.6

-0.17
4.1

4.3

4.2

*Significant at .05 level of confidence
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1,74
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The relationship existing between knowledge and attitude for adults is not
significant.
It is of interest to note that at the .09 level of confidence
a negative relationship exists. The more this population of adults kne,
the less they tended to register concern for water issues.
The mean
attitude score for adults was relatively high.
Comparison of mean by item responses between WRMS users and non-users for
the seventh through twelfth grade groups is shown in Table 8.
Seventh,
tenth and eleventh grade subjects using the WRMS compared with non-users
showed no significant differences on any of the five attitude items.
Significant differences existed in favor of ninth grade WRMS non-users on
item 29 for twelfth grade non-users in two instances.
A discernable
pattern exists in that eighth, ninth and twelfth grade subjects using the
WRMS tended to agree (high level of concern) with the statement "Water
reclaimed from waste is as good as any other water." Twelfth graders
appear to show a greater shift toward positive attitude than did other
grades.

Summary of Results and Implications
There has been little research conducted in the application of interactive
computer simulation to information dissemination and attitude shifts. The
purpose of this study was to determine the effects of the WRMS, s
multi-user interactive computer simulation, on the knowledge, attitude and
their interrelationship for 13- to 18-year-old and adult subjects.
Comparison of 13- to 18-year-old subjects and adult WRMS users and
non-users knowledge and attitude scores determined that:
A.

13- to 15-year-old WRMS users showed:
(1) higher levels of water resource management knowledge, and (2)
higher levels of concern for water issues.
For the total population of
14- and 15 -year -old subjects, a significant positive correlation
existed between knowledge and attitude scores.

3.

16- to 18-year-old WRMS users showed:
(1) Significantly higher levels of water resource management knowledge,
and (2) significantly higher levels of concern toward water issues.
For all 16- to 18year-old subjects, a significant positive correlation
existed between knowledge and attitude scores.

C.

Adult WRMS users had a (1) significantly higher knowledge score, and
(2) slightly higher level of concern for water issues. For all adult
subjects, a slight negative correlation existed between knowledge and
attitude scores at a 0.09 level of significance.

D.

Adult mean knowledge and attitude scores were significantly higher than
those of the total 13- to 18-year-old population; however, there was a
trend for older students using the WRMS to approach adult attitude
levels.

The WRMS is an effective water information dissemination tool, particularly
at the senior high school and adult levels, and a method of increasing
concern for water issues particularly with 16- to I8-year old high school
students. Correlation between kr^-1-' - -nd attitude scores was generally
positive for all students and
...A
The ability of WRMS
'11 adults.
treatment to increase adult knowledge significantly, the initial high adult
attitude scores and negative correlation between adult knowledge and
attitude suggest that the WRMS may moderate extremely high levels of adult
concern for water issues.
The suggestion that the WRMS reduces extreme
levels of concern for water issues is supported by Ramsey and Rickson's
study (1976) of high school students' environmental knowledge and attitude.
They found that high knowledge levels are related to moderate, as opposed
to extreme, stands on pollution abatement.
The potential of interaction
with the WRMS being a moderator of extreme bias needs to be explored.
The Application of the Water Resource Management Simulator as a public
education tool hai great potential. The simulator's ability to increase
knowledge and concern for water issues prior to actual confrontation with
water issues makes it a valuable asset in. the public education arena. The
current cost ($4500) inhibits widespread use; however, large school
districts, and state and federal agencies, as well as universities, could
make it available to a large segment of the general population.
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APPENDIX A:

1.

b.
c.

d.
e.

a
e.

b.
c.

d.
e.

'outheast
)uthwest

not sure

Perrniam
Ogallala
Nubian
Hennessey Shale
not sure

Water is used to cool coal and nuclear electrical energy generating
plants.
Which procedure uses the least amount of water?
a.

b.
c.
d.

e.
5.

Northeast
Northwest

A major aquifer in Oklahoma is the
a.

4.

municipal/industrial
industrial
livestock
irrigation
not sure

Water in Oklahoma's rivers generally flows toward the
a.

3.

TEST

Water users can be divided into municipal, industrial, live 'stock,
irrigation, and energy.
Which of the following uses the most water?
a.

2.

WATER RESOURCE MANAGEMENT KNOWLEDG

flow through in closed pipes
evaporative cooling
non-consumptive
condensation cooling
not sure

Water is used to cool coal and nuclear electrical energy generating
plants.' Which procedure re4urns the least water back to the surface
reserve?
flow through in closed pipes
b.
evaporative cooling
c.
non-consumptive
d: -condensation. cooling
a.

e.

n.:t sure
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6.

Which of the following sewage treatment procedures returns the least
polluted water back into the surface reserve?
a.

b.
c.
d.

e.
7.

Which of the following irrigation methods requires the least amount of
water?

d.

sprinkler method
percolation method
flood method
hydrologic

e.

not sure'

a.
b.

c.

8.

Which of the following irrigation methods returns the most water back
into the surface reserve?
a.
b.
c.

d.
e.
9.

sprinkler
percolation
flood
hydrologic
not sure

Which would you consider the most feasible solution to Oklahoma's
water problems?
a.
b.

c.
d.

e.
10.

secondary
flocculation
primary
tertiary
not sure

new sources of water
new reservoirs and dams
conservation
drill more wells
not sure

What percent of all water used in Oklahoma is used for irrigation
purposes?
a.
b.

20%
50%

c.
d.

75%
90%

es,

not sure

11.

"Dilution is the solution to Pollution"'means:
a.
b.

c.
d.

e.
12.

The greatest water pollutant in Oklahoma is:

d.

salt
PCB's
silt
DDT

e.

not sure

a.
b.

c.

13.

dilution reduces the amount of pollutant present
adding "clean" water reduces the concentration of pollutants
removal of pollutants from surface water
greater stream flow reduces the amount of pollutants
not sure

The most harmful consequence of little winter snowfall in the
mountains 'is
a.
b.
c.
d.

e.
14.

During which month
the greater amount o
a.
b.
c.

d.
e.
15.

srowmobilRa are restricted to certain areas
it makes fbr poor skiing
wild game animals do not move from higher elevations to the lower
elevations
spring snow melt and runoff will be insufficient
not sure
the year does irrigation in the Solithwest demand
water?

September
May
December
February
not sure

Most of, the earth's water is sLor0 in
a.
b.
c.
d.
e.

precipitation and clouds
rivers and lake;
ground water arA lakes
oceans and srJwpack
not sure

TRUE OR FALSE (mark A for true, and B for false)
16.

There are alternative forms of energy and water that we can develop to
meet our needs.
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17.

The amount of ground and surface water available for use varies by
geographic region.

18.

Where both ground and surface water are available to a community, the
decision as to which will be used is made by the Oklahoma Water
Resource Board.

19.

We have little control over the amount of water available to us.

20.

The demand for water by municipal, industrial, agricultural and energy
users usually peaks at the same time stream-flow peaks.

21.

The "life span" of a reservoir is related to the silt load carried in
streams and rivers carrying water to the reservoir.

22.

Water quality is subject to available technology, but the choice of
technologies is made through public policy.
DEMAND
9-

FLOW

RESERVOIR
7-

ACRE
FEET

6-

OF

5111111.1010

WATER

tawrimma 1 maimeNt

4-

321-

0.
00,

1

2

3

4

5

6

7

8

9

10

11

12

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

Use the graph above in answering Questions 23-25.
s\

23.

How is downstream water quality affected in the dry months of July,
August, and September?
a.
\ b.

c.

d.
e.

remains the same
lower concentration of pollutants
higher concentration of pollutants
less pollutants in August than in July
not sure
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24.

The increased demand in July is probably due to
a.
b.
c.

d.

25.

industrial users
municipal users
irrigation users
not sure

What action would you take to end the supply/demand problem Juiy
through September?
a.

b.
c.

d.

build a dam
initiate conservation practices
find new water supply sources
not sure
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APPENDIX B:

1.

We really haven't thought about cutting down our use of water.
a.
b.
c.
d.
e.

2.

b.
c.
d.
e.

b.
c.
d.
e.

strongly agree
agree
undecided
disagree
strongly disagree

Nature has a way to solve water problems before they yet serious.
a.

b.
c.

d.

e.
5.

strongly agree
agree
undecided
disagree
strongly disagree

Mankind hasa right to free and unlimited use of water.
a.

4.

strongly agree
agree
undecided
disagree
strongly disagree

Water reclaimed from waste is as good as any other water.
a.

3.

WATER CONCERNS SCALE

strongly agree
agree
undecided
disagree
strongly disagree

It's the people who should do something about the water problem.
a.
b.
c.
d.

e.

strongly agree
agree
undecided
disagree
strongly disagree
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The Impacts of Acidified Precipitation on Agricultural Crops
G. Harry Stapp, Jr.'

Abstract:
Acidified precipitation or "acid rain" is an increasingly
important and critical environmental problem in the eastern United States.
Sulfur and nitrogen compounds emitted from fossil fuel combustion combine
with atmospheric moisture to form acids which fall to earth as low pH
precipitation in rain or snow.
The first evidence of large scale
environmental damage from acidified precipitation in North America was
reported in New England and eastern provinces of Canada.
Lakes, streams
and forests were suffering significantly from Zow pH precipitation. The
problems; most spectacularly demonstrated in Nova Scotia and the Adirondack
region of New York, have become part of public knowledge and now form a
basis for 'public environmental )olicy. Current research indicates that
acidified precipitation can also damage agricultural plants, with higher
precipitation pH levels than is required to affect water or forest
resources.
The effects on crops can be direct, by contact with leaves or
fruit, or indirect, by changing the pH and chemistry of the soil and soil
moisture. The latter may be more long-lasting and critical than the
former; damaged crops can be replanted but acidified soil may be
irreversibly changed. Luminous plants are affected because
nitrogen-fixing bacteria do not nodulate normally in acidified soil and
many grain plants that require "sweet" soil environments simply will not
produce at expected levels.

Background

Acidified precipitation is an environmental problem largely a function of
energy demand and the resultant combustion of fossil fuels to supply that
demand.
Emissions of SOx and NOx from fossil fuel combustion react with
moisture in the atmosphere to form sulfuric acid and nitric acid which are
then returned to the surface in rain and snow.
The "tall stacks" policy of the U.S. Environmental Protection Agency,
designed to alleviate intense air pollution problems in source regions by
insuring that combustion effluent is released into the atmosphere at
sufficient elevations (utiliz!ng taller smokestacks) to take advantage of
natural convection and the resultant dispersion and cleansing by the upper
atmosphere, instead established a situation in which pollutant effluent is
dep(Aited downwind of pollution sources on unsuspecting regions which may
or may not have th_ir own local effluent sources.
The most spectacular
examples of ells phenomenon involve the pollutants released into the air in

1G. Harry Stopp Jr., Director, Office of Sponsore&Programs, University
of North Carolina at Greensboro, Greensboro, NC 27412,

173

184

.

cities in the industrial heartland of the United States (Chicago, Gary,
Pittsburgh).
The sulfur and nitrogen compounds from these cities are
carried aloft by convection, transfered eastward by the prevailing
upper-air westerlies, and deposited as acidified precipitation on the lakes
and forests of tile Adirondacks of upstate New York or the blue spruce
stands of Nova Scotia.
As a direct result of this process, the pH of rain and snow in the eastern
United States fell from a normal value of 5.7 to a range of 4.5-4.2 by 1975
(Galloway, et al., 1976). This is a result not only of activity at the
large pollution sources such as the industrial centers mentioned above, but
is affected also by the cumulative output of smaller polluters such as
individual power plants and isolated fossil fuel burning industries.
Emission experts predict a rise in the level of sulfur and nitrogen in the
U.S. atmosphere and a corresponding drop in precipitation pH can be
expected.

EMISSION PROJECTIONS FOR THE UNITED STATES

Sulfur dioxide
(millions of short tons)
Oxides of Nitrogen
(millions of short tons)

1985
14.2

1990
15.6

17.1

18.2

(Global 2000, 1981)

The overall effects of acidified precipitation are still only generally
understood and, as late as 1981, the United States Council for
Environmental Qualiy recognized that "...little research has been
undertaken on the effects of acid rain on large natural ecosystems..."
(Global 2000, 1981) even though specific consequences were being uncovered
by the scientific community as research on the ph,momenon progressed. In
Europe, where the effects of acidified precipitation are severe because of
the more widespread use of coal as an energy source for both domestic and
industrial purposes, the syst'emic impact of the problem is clearly stated:
Soils and surface waters are affected: plant growth is retarded;
ecosystems are changed; the biota in lakes and rivers are
changed; some organisms die; microorganisms, pathogens and the
soil fauna change their activity and living patterns;
deterioration of buildings takes place as well as corrosion in a
wide sense; and human health is affected. (Olen, 1976)

Widespread documented fish kills in Adirondack lakes and streams in the
1970s created an immediate need for considerable research into
levels
of pollution and the degree of biotic damage in lakes and streams in a very
large region.
Regular pH monitoring programs for lacustrine and alluvial
water resources have been established in most states in the Eastern U.S.,

some funded by regional electric companies who, as primary sources of
hydrocarbon combustion, have a vested interest in research that may affect
public policy development with regard to acidified precipitation, and some
supported by public agencies.
Lacustrine and alluvial research on the effect. of acidified precipitation
have been of primary importance in the United States, and the body of
literature documenting these phenomena is significant and expanding
rapidly.
The most recent compendium on these phenomena was released by the
U.S. Environmental Protection Agency in 1982 (Omernik and Powers, 1983) and
its implications for a national problem rather than one of regional scope
have, according to a spokesman for the Izaak Walton League, "...changed the
nature of the politics of the acid rain debate" (New York Times, 1982).
Research activity concerned with the analysis of the impact of acidified
precipitation on soil and non-aquatic plant systems has not been nearly as
comprehensive and, as a result, less is known of the geographical extent or
severity of the effects of acidified precipitation on these two segments of
the environment.
While there is general agreement that the latter set of
effects will be predictably negative, the dearth of information about these
phenomena is such that serious speculation about positive ecosystem-wide
effects can be put forth by natural scientists (Lynch, 1981).

General Effects On Soils

Soil is the medium in which most important agricultural crops are grown.
The condition of the soil can directly determine the productivity of any
agricultural activity.
Soil conditions that are particularly important for
successful crop growth include soil texture, soil pH, and the nutrient
capacity of the native soil.
Any soil is normally in a state of dynamic equilibrium with relation to its
parent material (bedrock), the local climatic pattern, the local vegetation
cover and, in the case of agricultural activity, local farming practices.
The introduction of normal agricultural practices such as plowing,
fertilizing, and crop rotation may cause a previously undisturbed soil to
evolve toward a new equilibrium and, with sufficient time, a soil will
adapt to the new norm established by the agricultural round. Any other
significant change in the overall soil system, for instance the
introduction of acidified precipitation, can create a need for a new
equilibrium and may have an impact on all other segments of the
soil /agricultural, crop ecosystem.

The primary concern of scientists about the impact of acidified
precipitation on agricultural soil focuses on the way in which soil pH
determines the availability of nutrients or micromitrients to agricultural
plants.
Preliminary research indicates that the effects of acidified
precipitation on nutrient availability can be quite varied.
Dixit (1932)
reports that while "...data on the influence of pH on electrophoretic
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behavior of soil colloids and suspension stability are scarce..." his
laboratory experiments did reveal a real pH dependence in the surface
chemistry of some soils with significant clay content. Surface chemical
reactions can have a direct bearing on mineral mobility, horizon
development and, ultimately, the fertility of soil for certain plants.
The soil pH changes that can be introduced by acidified precipitation may
be relatively small but any increase in soil acidity will create a
situation conducive to an exchange of adsorbed cations on the soil
colloids.
The level of base saturation will be reduced and desorbed ions
will be leached out of the soil.
Calcium, a significant natural buffer
against soil acidification and a mineral that is often added by farmers to
"sweeten" the soil, will be leached out of soil by flowthrough oc acidified
water; the rate of leaching increases with the drop in pH of precipitation
and with the amount of water that flows through the soil (Reuss, 1975).
The depth.to which such processes are active depends on the rate at which
water moves through the soil profile; slower infiltration results in
shallower effects but a more intense acidification in the upper horizons.
In fact, the most significant effects of precipitation acidification on
soil nutrient availability may be in the uppermost layers of the soil where
the rate of mineralization of organic litter and humus will be retarded.
Infiltration depth and rates depend upon many factors, including the rate
of precipitation, the texture of the soil, the slope of the surface, and
the rate of evarotranspiration (the combined effects of evaporation of
water from the surface and water uptake by plants) at a given site. In
addition to these specific effects, the introduction of acidified
precipitation will upset the overall soil equilibrium and "...until a new
equilibrium is obtained, the cycling of nutrients in the ecosystem will be
retarded too" (Oden, 1976).
Overall, the impact of increasingly acidified precipitation will be the
degradation of soil fertility. In soils with accumulated horizons, large
amounts of heavy metals will dissolve as acidified water flows tarough and
will be leached out of the upper soil horizons.
All the processes of soil
formation and maintenance, basically the breakdown of parent material
(bedrock'anct organic deposits on the surface), will be enhanced and less
productive soil types, not unlike the rapidly deteriorating soils of
tropical environments, will result.
This type of equilibrium in the soil
will not support agriculture without the introduction of large amounts of
fertilizers and soilenhancing chemicals.

Specific Agricultural Effects

While most of the published information concerning the effects of acidified
precipitation on agriculture is inferential, based bn ageneral-knowledge
of agriculture, ecosystems, and acidified precipitation, some specific
research has been pursued that 4--!.!7-tes a real cause for concern for
certain types of agricultural activity.
This research has uncovered
evidence not only of indirect influence on agricultural plants through
1
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induced changes in the soil chemistry, but of direct effects on the foliar
portions of plants also.
In a pioneering effort at North Carolina State University, D.S. Shriner
(1977) found that acidified precipitation can have a negative effect on the
growth pattern of soybeans (Glycine max). His work uncovered significant
plant inhibition by acidified precipitation in both the root and foliar
portions of this most important agricultural crop.
One of the important attributes of soybeans, and of most legumes, is the
ability to host colonies, of Rhizobium bacteria in nodules that are formed
on the roots of soybean plants. Rhizobia can fix atmospheric nitrogen
which then becomes available to the soybean plant; this reduces or
eliminates the need for artificial applications of nitrogen by farmers and
helps hold the production cost of soybeans at low levels. The ability to
host rhizobio
1:<.es legumes an important cover crop or green manure that,
when used in - :egular cropping rotation, reduces the need for artificial
nitrogen app!Ications.in non-leguminous crops that complete such a
rotation.
The ability of legumes, especially the highly profitable
soybean, to host rhizobial colonies is critical to their success as
agricultural plants and, when Rhizobium does not naturally occur in a soil,
modern agriculturalists inject them into soils where legumes will be grown.
Under normal conditions, a soybean plant will support 62 nodules of
Rhizohium laponicum (Fena-Cabriales end Alexander, 1983).
This level of
activity produces sufficient nitrogen for successful growth and maturity of
soybeans for a commercially successful crop.
In a greenhouse study,
Shriner treated soybean plants (Glycine max "Lee") with simulated rain with
a pH of 3.2. The result was a significant.(> 65%) reduction of Rhizobium
nodulation on all root systems and an accompanying, though not as large,
inhibition in overall plant growth.

EFFECT OF 'RAIN' ACIDIFIED WITH H2SO4 ON RHIZOBIUM
NODULATION IN SOYBEANS
Simulated Rain(pH)
6.0
3.2

Nodules/plant
65
24

Dry Weight/nodule
0.52mg.
0.51
(Shriner, 1977)

An assay of the soybean plants by the.acetylene-reduction technique
indicated a decrease in nitrogenase activity within the plant system
pr-dparttionate-to-the-degree-of inhibition of nodule formation reported
above.
Overall, plant growth reductions were also noted as a result of
nodule inhibition but this phenomenon was irregularly recorded and the
results are inconclusive.
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Subsequent research (Alsop and DuBay, 1983) demonstrates some of the
"bottom line" effects of acidified precipitation on soybean rhizobial
colonies and these results, although preliminary, have negative
implications for agriculture. The results of that research are below:

EFFECT OF ACIDIFIED PRECIPITATION ON SOYBEAN YIELD
Precipitation pH

5.2
4.2
3.7
3.2
2.7

Soybean Yield
(g/meter row)
219.4
219.4
204.1
203.1
206.1
(Alsop and DuBay, 1983)

In a field experiment in Virginia, soil pH samples were taken in soybean
fields where convential tillage was practiced. As expected, the effects of
acidified precipitation were greatest near the surface (Figure 1). Soil pH
increased with depth, as Dick (1983) had demonstrated in a nineteen-year
study carried out in Ohio that did not specifically address the impact of
acidified precipitation on soil, but the rate at which pH decreased with
depth varied with the soil constituents and with soil texture and grain
size.
This simply reflects the variable rate of infiltration of water into
the soil that is dependent on soil texture, precipitation rate, and
evapotranspiration rates.
pH

7,5
U

s

15.0

0
rro.

22,5

30.0
Hoytville(Ohio) soli

Silty ctay(Va.) soil

* Sandy loarn(Va )

sort

Figure 1
p11 Variability with Depth of Soil in Cohvential Tillage Situations
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Obviously, precipitation in this case acidified precipitation) infiltrates.
more rapidly through horizons where soil particles are coarser (sandy loam)
and the effects of acidified precipitation are dispersed vertically more
rapidly in that medium than in a soil with a large proportion of clay. The
Virginia data were collected during a sixmonth .)eriod while soybeans were
actively growing and therefore do not reflect the effects of an annual
round of precipitation as do Dick's figures but they do add the dimension
of soil texture, which was not included as a variable in the Ohio project,
and the processes and relationships which create the different rates of
soil pH change with depth should remain active on a yearly basis.
The effects of variable rates of infiltration and the resultant differences
in changes in soil pH with depth demonstrated in Virginia also established
different levels of negative impact on Rhizobium nodulation in soybean
plants.
In the Virginia example, where the mean precipitation pH was 4.2
during the test period, nodule retardation was as follows:

RETARDAION OF ROOT NODULATION IN SOYBEANS SUBJECT TO
ACIDIFIED PRECIPITATION
General Soil Type

Precipitation .2H

Silty Clay
Sandy Loam
Silty Clay Loar6

4.2
4.2
4.2

%Nodule
Retardation
39%
157%
"52%
(Stopp, 1983)

The rates of nodule reduction in this example are not as great as those
reported by Shriner above but the precipitation pH average, based on
analysis of actual precipitaion rather than utilizing a controlled
simulation of precipitation as Shriner did, is not as acidic as was the pH
3.5 precipitation introduced in his laboratory experiments. The rates of
nodule retardation in the Virginia example are significant, however, and
would result in a loss of over 50% of available nitrogen for the soybean
plants on the average.

Foliar Effects
Direct effects by. acidified precipitation on agricultural plants may occur
when low pH moisture is deposited on leaves, flowers orfruit. Acidtfiesl.
precipitation- on these plant-aUrfaCe6 -daiierOde portions of the plant
anatomy which are important barriers to disease and fungus, thus increasing
the vulnerability of the plant to these problems.
In the case of fruit or
plants whose leaves are the ultimate agricultural product, damage to the
surface which is merely unsightly can reduce the marketability of the crop
and negatively affect overall agricultural production.
_
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An examination of the leaf surfaces of kidney beans (Phaseolus vulgaris)
with a scanning electron microscope after exposure of the leaves to
simulated precipitation with a pH of 3.2 revealed extensive degradation of
the cuticular waxes.
Cuticular waxes act as a physical barrier to fungi
and bacteriaA0 all kinds and significantly increase the efficiency of re
leaves to retain moisture during dry periods; erosion of these waxes
affects the plant health negatively.
The effects, however, apparently are
determined by the timing of the application of acidified precipitation.

When kidney bean plants were subjected to acidified precipitation, halo
blight (caused by Pseudumonas phaseolicola) flourished but only until
subsequent applications of acidified precipitation were forthcoming.' When
simulated precipitation Of pH3.2 was replied to blighted. kidney bean
plants, the acidified precipitation significantly decreased the incidence
of blight (Shriner, 1977). Similar results were reported for development
of a bean.rust (Uromyces phaseoli) on kidney beans. Apparently, plant
diseases, which ire themselves living, are as negatively affected by
acidified precipitation as are the plants.
In the case of crops like
kidney beans and soybeans, the foliar effects of acidified precipitation
may be negligible although, as mentioned before, reduction of cuticular
'waxes by low pH moisture may have a negative impact on the plant's ability
to resist drought. When the appearance of fruit or leaves is important (as
with tobacco and most vegetables and fruits), the discoloration caused by
cuticular wax erosion and blight or rust infestation even for a short time
can be critical and may reduce marketability and agricultural profits.

Conclusions

It is an unfortunate fact that acidified precipitation is a very real
factor in the environment of North America; it is even more unfortunate
that emission experts predict increasing acidity in precipitation and,a
more geographically significant distribution of the problem.
Gregory
Wetstone,,, senior staff attorney for the Environmental Law Institute in
Washington, D.C. has stated that:
Once the cumulative loading of acids ....has exhausted the
environment's limited,neutralizing capacity, severe effects
follow very quickly with the addition of small, previously
inconsequential, quantities of acid. (Wetstone, 1981)
Given this unfortunate circumstance, it is encumbent upon the scientific
commpnity to determine accurately and fully the effects of acidified
pr eci pit a

can -the -Icosyst emsthat compr ise -our --,nvi-ronment;- -it is

especially important to reach this determination fotrthe systems upon which
human survival depends most critically. Agriculture, though insulated from
our daily lives by the agribusiness conglomeration of food processors,
wholesalers and retailers, is perhaps the most critical system upon which
modern society depends and, as has been demonstrated in the text above,
acidified precipitation can have significant negative effects on
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agricultural plants and on the agricultural plant environment.
.

The information reported here makes two points very clear:
1) acidified
precipitation does have a negative impact on certain agricultural plants,
in a direct way by off'
ing the plant and leaf surfaces, and in an
indirect way by modify
the chemical properties of the soil, the basic
medium for plant growth; and 2) there is a real need for more specific
research on agricultural 'lants to determine the range and severity of
effects brought about by ..zidified precipitation.
Are the effects of
acidified precipitation, both negative and positive as was indicated by
research on kidney bean leaf surfaces? Are the same effects, the erosion
of leaf surface waxes, harmless in some plants but severely damaging in
others?
Is acidification of the soil a permanent condition to which a new
chemical equilibrium must evolve or do the pH changes induced by acidified
precipitation simply percolate through the soil with no residual effects?
Are the effects of acidified precipitation on the soil cumulative, creating
a scenario where continuous application of low pH water lowers soil pH to
new, unreported and unexpected levels? Harvey (1979) reports that the
effects of acidified precipitation on lakes are irreversible, that "...if
you take an acid lake and you lime it, you do not now have a normal lake;
you now have. limed, formerly very acid lake...." Can we expect similar
results with the soil?
Agricultural productivity is too precious to mankind to leave such
questions unanswered. At the present state of science, these questions are
not only unanswered' but are uninvestigated.
Given the promise that
acidified precipitation will continue to be an important variable in our
environment and the implications for agriculture that can be documented, it
is imperative that a large research effort, supported by public and prfvate
sources, be launched to remedy the present dearth of knowledge and the
resultant lack of understanding about the effects of acidified
precipitation of agricultural productivity.
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What Do Teachers Want to Teach about a
Current Environmental Issue? Acid Rain
Harriett Singleton Stubbs'
Abstract:

This survey sought to determine teaching ma rials desired by
educators when introducing the topic of acid rain into( he curriculum.,
This survey was sent to a random sample of 871 Minnesota science teachers
(minus physics teachers).
The data was returned by 68.8%, or 593 teachers.
These educators, who introduced the current environmental topic of acid
rain into their curriculum, indicated utilization of certain curriculum
materials in 2981.
Of the 559 teacher respondents, 77.8% have introduced the topic this year;
of the 22;2% who have not, 12% say they will teach about acid rain next
year; 10% have not and will not introduce the topic. Teachers rank-ordered
of available curricular materials available on the topic, and
selected in order: a 16mm film, informational packet, reading assignments
with questions., and laboratory activities.

a list

These data may have implications for curriculum developers, information
disseminators and others in this field, as well as classroom :teachers and
students.

The Importance of This Environmental Topic
Acid rain is not a new problem.
Robert Angus Smith (1872), in England in
the 1850's, started a monumental work, Air and Rain, The Beginnings of a
Chemical Climatology,, describing rain made acid by pollutants present in
the air. Much research in the topic has occurred since that time.
Scandinavian researchers have been monitoring and recording information on
acid precipitation since the 1950's (Cowling, 19801 Gorham, 1981). In this
country, knowledge of acid rain and its effects has expanded over the past
ten years (Likens, et al., 1979).
But scientific resitarch efforts were not
matched by educator effort at the secondary level. An article in Current
Science (Likens, 1973) stimulated students across the United States to
collect and test precipitation, but few science teachers or students seemed
to conzinue further classroom study. The question is "Why ?"

'Harriett S. Stubbs, The Acid Rain Foundation, Inc., 1630 Blackhawk
Hills, St. Paul, MN 55122.
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In a Report to the President's Council on Environmental Quality, scientists
associated with the National Atmospheric Deposition Program in 1978 stated
unequivocally that acid precipitation was one of two major environmental
problems in the United States (Galloway, et al., 1978).
President Carter
in August, 1979, allocated ten million dollars per year for ten years for
interagency research on the problem. Yet a search of the environmental and
science education literature, as well as discussions with scientists2 and
science consultants in State Departments of Education across the
country3, revealed no mention of curricula having been developed to
include this topic prior to 1979.

The Need for Curriculum Materials

That a need for such materials existed was cleaily evtdent from a
preliminary questionnaire administered by the ate-hor to 143 secondary
teachers in a school district of West St. Paul, Minnesota, in the spring of
1979.
Of the junior and senior high school teachers responding, 90% did
'.not include acid rain in their curriculum. Mast in fact indicated that
they had never heard of acid rain. It is not surprising, then, that
student responses to a similar survey would reveal similar results. Over
four-fifths (83%) of the students responding to the survey had never heard
of acid precipitation, 79% of the 185 students had never heard of acid
rain, and only 2% had ever studied anything about it in school.

Need for Education on

nvironmental Issues

"The Belgrade Charter was) developed at the International Environmental
Education Workshop (19 6), aad defined the goal of environmental education
as '...knowledge, ekit s, attitudes, motivation and commitment to
work...toward solutiona of current problems and the prevention of new
ones.'" (Blum, 1981). At the 20th General Conference of Unesco in 1978, a
plan was approved to
1p member nations incorporate environmental
education into uoth f rural and non-formal public education ..."with a view
to providing a better understanding of environmental problems and teaching
people how to foster the predervation and improvement of the environment.
Priorities during 1979-80 were given to developing environmental education,
training personnel, and conducting research on interdisciplinary approaches
to environmental education" (Stapp, 1981).
Support was given to innovative
activities to develop teaching and learning methods, materials, and mass
media, as well as to establish a means to develop these goals regionally
and nationally.

Patrick (1980, p. 5), in a speech to the Board of the Biological Sciences
Curriculum Study (BSCS), described a "great need for better instruction
aboue.science in' the general education of citizens".
This is reiterated by
Bybee, Itarms, Wa.rd, and Yager (1980), who assert that education "is to
ready student:, 1:or future roles as concerned and responsible citizens
prepared to deal with critical societal issues.
To do so, they need the
knowledge and
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attitudes that will lead to personal actions and public policies that
result in some resolution of problems."
In addition, Bybee stated... "there is an obvious need for education about
the basic nature of science-related problems...There is also a need to
improve understanding of the role of science
as it leads to new knowledge
that may improve human life." "[Students] must gain experience in
evaluating dilemma situations...and [be] encouraged to think through the
implications and consequences of decisions relative to different courses of
action...[C]urrent information about societal issues and science...is not
contained in most science curricula presently available" (Bybee, 1977,
1979a, 1979b).
Bybee, et al., (1980) listed many issues:
population,
food, energy resources, and pollution that are causing "a rethinking of the
goals and objectives of science education."

Gennaro and Glenn (1975) believed that science'and social studies teachers,
working together, can use strategies that emphasize value resolution of
science-based societal issues, thus being beneficial to both science and
social studies teachers and students.
They (1979) also stated that
teachers should help students develop skills for improved decision-making.
Hurd, et el., (1980), in a review 4-,f biology teaching, stated that concepts
must be put into a "socially relay:int and personally meaningful context for
students.
Societal issues must be a primary fodus of biological education"
(p. 393).
It is stressed that in-service teacher programs be
interdisciplinary; economics, sociology, science, ethics and politics
should be included and values incorporatei (p. 409). Harrison (1981)
suggested that it is necessary to have an interrelationship of science,
technology, and society and that this then requires better education.

The literature cited suggests it is necessary that educa
consider
incorporation of current environmentai problems in scien.il, social studies,
and environmental studies. In addit4.on, causes, effects, implications, and
possible solutions of these problems must be considered in order to attain
a more educated populace that non make better policy decisions.
Scientific and environmental awareness, knowledge, and
understanding are cultural imperatives in all countries. The
citizens in a free society must understand the advantages and
limitations of scientific and environmental changes in order
to participate effectively in public policy making" (Thier,
1981, p. 103).
Acid Precipitation is a Major Environmental Issue
In a review of a three-year study of world problems, January 1980, eighteen
world leaders from the Brandt Commission stated: "The strain on the global
environment derives mainly from the growth of the industrial economies, but
also from that of the world's population.
It threatens the survival and
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development opportunities of future generations. All nations have to
cooperate more urgently in international management of the atmosphere and
other global commons, and in the prevention of irreversible ecological
damage." The staffs of the Council on Environmental Quality, the State
Department and fourteen United States federal agencies repeated these
findings in the Global 2000 Report to the President (1980).
Bigeleisen (1980) suggested that in the 60's the environmental movement
addressed the cause, effect, and remedies of many different problems. He
stated, however, that..."we may find these concerns were simple; we now
confront qualitatively different concerns which already are testing both
our science and our making of pUblic policies.
Instead of being local,
they are global; instead of being susceptible to local or national
solutions, they demand international collaboration; instead of being
obvious, the problems are subtle, intricate' and unprovable; instead of
cause quickly leading to effect, the two are separated by decades, the
putative consequences becoming apparent after their causes are gone"
(p. 68).

's

Over three hun
d years ago, Evelyn in 1661 and Graunt in 1662 suggested a
relationship betw n plant growth, people's health and industrial emissions
(Gorham, 1981).
It
s not until the past ten years in the United States
that much attention wa paid to cid precipitation (Likens, 1979). Cowling
(1982) asks: "Why did it 'take o long for acid precipitation to be
recognized as an important environmental problem?"
The Swedish Environment '82 Committee writes:
Signs of acidification and its environmental efgects are
appearing in the eastern U.S. and Canada, the Federal Republic
of Germany, Belgium, the Netherlands, Denmark, Poland, Britain
and a number of other countries in Western and Eastern Europe."
(1982, p. 8).
A Swedish .review of the acidification, problem written in June 1981, states:

Scarcely more than a decade has passed since we first began to
discern the dimensions of the acidification prOblem. Perhaps,
when all is said and done, it is not really so remarkable that
acidification could go on largely unnoticed for years--right up
to the end of the 1960s.
In contrast to environmental
influences of many other kinds, acidification is a furtive
process--in its early days almost unnouiceable. Our senses of
smell and taste are not capable of distinguishing between
acidified and unaffected lake or well water. The clear limpid
water in an acidic forest lake can also, in many cases, lend it
a deceptive beauty. And the trees growing in an acidified
forest area look just like trees anywhere else, at least as
long as the acidification is moderate. That the fish have tied
in thousands of lakes is something we have known for a good
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many years. But not until recently have we been able to
establish that, drinking water from springs and wells may, in
consequence of acidification, contain sufficient amounts of
toxic heavy metals to be a threat to health.
That forest
trees standing on acidified land may begin to show slower
growth is so far only a suspicion--it will be at least
another two decades before we know for certain."
(Swedish
Environment '82 Committee, p. 8, quoting SNV, 1981:
Forseveneng av mark lochlMtten. Monitor 1981. Statens
naturvardsverk, Solna.)

Under the direction of the United Nations Economic Commission for Europe,
the Convention on Long-Range Transboundary Air Pollution was signed by 33
nations in Geneva, 1979. As of June, 1982, only 13 of the member nations
had ratified the Convention.
(At least 24 signatures are required.) The
1979 Geneva Convention states that the signatories to the Convention shall
exchange information, consult, monitor, and research (p. 103) as well as
"seek to bring closer together their policies and strategies for combating,
(reducing and preventing) air pollution, including long-range trans boundary
air pollution."
(Report of the European Conference on Acid Rain, 1981, p.
113).

To celebrate the 10th anniversary of the 1972 United Nations Conference on
the Human Environment held in 'Sweden, and to stress the importance of the
signing o, the Convention, the-Swedish Government sponsored the 1982
Stockholm Conference on the Acidification of the Environment.' Because the
author was invited to attend as an observer, and the following information
seemed most significant and pertinent to this study, it is included.
Two expert groups composed of individuals known internationally for their
expertise met and dealt with the ecological effects of acid precipitation,
and strategies and methods to control emissions of sulfur and nitrogen
oxides.
Each of the groups then formulated recommendations to be presented
to the Ministerial Conference held several days later. Attending the
Ministerial ,Conference were delegates from 22 dif6rent nations and
representatives from five major international organizations.
Representatives of many international non-governmental organizations
(NGO's) attended as observers.

A few of the statements pertinent to the world-wide atmospheric deposition
situation from the recommendations and conclusions of the Ministerial,
Conference, agreed upon by all attending nations, are the following:
Acid deposition is a major environmental problem needing further
national and international cooperation.
Canada and the United States are developing a bilateral
agreement to take action for dontrolling transboundary air
pollution.
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The -cidificatiot problem is serious and, even if deposition
remains stable, deterioration of soil and water will continue
anc may increase unless additional control measures are
implemented and existing control policies are strengthened.
Further action is needed to reduce air pollution which should
include:
sulfur emission and nitrogen Oxide reduction; use
of the best available technology; minimizing the waste
products; supporting research, continuing and developing
monitoring programs, and developing and implementing energy
conservation.
Particularly applicable to this study is Point #7:

The Conference recognized the value of developing a continuing
public dialogue and the role of non-governmental organizations
in this regsrd in order that scientific information is made
available 1n an appropriate form.

Cowling (1981) has asked-11a has it taken so long for the phenomenon of
acid precipitation to be recognized as a major environmental issue ?"
and,
in addition, we as educators might ask:
"And why has it taken so long for
this subject 'to 'spread abroad' and to reach the classroom?"

What Teaching Materials Do Teachers Want to Teach about a Current
Environmental Issue?
In the fall of 1981 a survey of 871 science teachers in the State of
Minnesota was made. Part of the survey had questions dealing with the
introduction of acid rain into the classroom and the use of materials
relating to acid rain. Replies from 593 secondary science teachers are
summarized in Table 1.
(Physics teachers were not surveyed because there
was no component part of the curriculum developed for physics teachers.)
Respondents who have introduced the to is and those who will introduce the
topic of acid rain: The responses to question #40, "Have you introduced
the topic of acid rain in your classroom?" were important in this study.
because it was this question which divided the science teacher population
into user and non-user groups.
Only 559 responses were tallied since only
chose respondents who answered both questions #40 and #41 were considered
in the following statistical analysis. Of the 559 respondents, 435 or
(77.8%) answered "yes", they had introduced the topic of acid rain into
their classroom; 124 or (22.2%) replied "go", they had not.
The same 559 respondents answerc'i question #41:
"How likely are you to
discuss acid rain this school year?" Almost 90 %, 487 or (87.1%) responded
"I will"; 72 or (12.9%) responded ''I will not." From the 435 who answered
"yes" they had introduced the topic this year, 487 or about an 11% increase
will teach the topic next year. Of the 124 teachers last year who did not
introduce the topic, 57 are still not going to, but 67 will teach about
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Table 1:

Acid Rain Teaching Materials Which Have Been Used and Which Will Be Used in the Classroom,
Rank-Ordered by Percentage.

I have used this !.n my classroom (Rank-ordered
by percentage)

I will use this in my classroom (Rank-ordered
by percentage)

Question

Question

Curriculum Item

Percentage

Curriculum

Percentage

Slide/cassette

12.6%

#43

16 mm film

47.0%

447

Reading

12.1%

#50

Informational packet

46.5%

#50

Informational packet

11.0%

#47

Reading

43.5%

Lab activities

8.8%

#46

Lab activities

37.8%

449

Tests

7.2%

#49

Tests

35.7%

442

TV tape

7.1%

#42

TV tape

32.0%

445

Overhead transparencies

6.3%

#44

Slide/cassette

30.0%

#43

15 mm film

6.04

#45

Overhead transparencies

26.9%

it48

Computer

1.5%

#48

Computer

16.8%

Co
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acid rain.
Therefore, according to this self-reporting data, more than
half of this group of teachers will introduce acid rain into their
curriculum.
However, 10.2% have not and will not introduce the topic
(Table 2).

Table 2:

Respondents who have introduced the topic and those who will
introduce the topic of acid rain (N..559)

Have you introduced the topic of acid rain in your
classroom? (Question #40)
HAVE
420

WILL

How likely are
you to discuss
acid rain this
school year?
(Question #41)

HAVE NOT
67

75.1%

WILL
NOT

12.0%

15

57

2.7%

487

87.1%

72

10.2%

12.9%

435

124

559

77.8%

22.2%

100.0%

Almost 80% (435) of the life, earth, physica4 environmental science,
biology, and chemistry teacher respondents introduces the topic this year.
Of those 20% who had not, about 11% say that they will teach about acid
rain next year and the remaining half have not and will not introduce the
topic.
It would be inform4tive to survey these teachers to determine what
variables are unique in this group. If the origidally planned case study
approach had been feasible, some important information may have been gained
about this teacher population.
The percentage of West St. Paul teachers (10%) who inclue%d acid rain in
their curriculum, Spring,-1979, as reported in the pilot study, is quite
different from the percentage of Minnesota science teachers (almost 80%)
who introduced the topic in 1981.
Student response in 1981 is not
available.
It most probably would be quite different from the 1979 pilot
study data in which 79% of the students who responded had never heard of
acid rain.
During this 3 1/2 years, acid rain has becomb ilcreasingly
covered by the media.
Debate over the Clean Air Act in Congress and
Canadian-American relations have been important factors for this coverage,
in addition to many local influences.
a
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What Teaching Materials Do Teachers Use to Teach about a New Topic?
If a new topic evolves about which the teacher knows little or nothing. how
does, this particular topic get into the classroom? How can curriculum
developers so design curricular materials so that teachers will be willing
to use this information-in the classroom? How can it be proven valuable to
the teacher, so that a teacher will include the topic in the classroom
curriculum with resultant student knowledge?
These data from 593 teacher§ showed that 47.7% of the teachers wanted a 16
mm film, first and foremost, to teach about this particular issue. The
informational packet was rated second.
(Perhaps teachers needed
information for themselves, and could obtain it through both the film and
informational packet.) In the survey instrument the following. ranked
third.
The question read "reading assignments of appropriate reading
levels with accompanying questions as a resource on the topic of acid
rain.". 45.3% requested this reading. Laboratory activities designed for
their particular subject, which would take one to two days of class time,
were requested by 37.8%.
In 1981,593 Minnesota science teachers indicated
by rank-order that they needed: a 16 mm film, an informational packet,
reading with questions, and laboratory activities, to teach about acid rain
(Table 3).

In summary, teachers have asked for a 16.mm film, informational packet,
reading assignment, and laboratory activities, in that order, to teach
about a current environmental issue, acid rain. Will these same selections
of materials apply to other curricular areas which are new and could be
placed in the classrocm? Further research on other topics needs to be
followed, for this would be important:
to the cuiiiculum developer who
needs to know where time and money should be spent; to the teacher who
needs current information in order to give instruction to classes; and to
the student who needs objective information about current environmental
issues.

Atmospheric deposition, and more specifically acid' precipitation, is a
current, multi-disciplinary environmental issue of the 1980's.
Many fields
cf science will be required and involved in the research of the problem.
The dimenAions of science, technology and society have been addressed by
many, but McConnell (1982) suggests that a new relationship of science as a
"par:: of serial policy, and of technology, as part of science policy" is
necessary in ,ducation for the 1980's and the future.
Decision-making,
with "resolutioh of conflict between people and groups that have different
values, different images of the future, and different definitions of,
trade-offs, benefits and costs", will be a necessity.

that indeed, broad perspective is needed - to view theinterconnectedness of the social, political, economic, and environmental
systems of all countries - and to reach consensus - toward the solution of
future global environmental issues.
It seen,
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Table 3:

Frequency f classroom use of various acid rain resources by Minnesota science teachers by
percentage

Acid Rain Resources

Definitely
will not use

Probably
will not use

Prbbably
will use

Definitely
will tie

Have used

N.A.

Slide-cassette

9.1

13.3

26.0

20.7

9.9

20.9

Reading assignments

3.0

3.2

31.9

30.9

9.8

19.2

Information packet

3.4

3.7

31.5

33.6

8.9

I6.9

Lab activities

6.9

8.4

30.2

27.7

7.1

19.7

Tests

8.3

8.9

30.5

26.5

5.7

20.1

10.1

12.0

27.7

23.6

5.6

21.1

16 mm film

3.9

6.9

29.0

36.3

4.9

19.1

Transparencies

9.4

15.2

29.0

19.7

4.9

21.8

22.4

23.4

18.5

13.0

1.2

21.4

TV tape overvi,:w

Computer simulation games

Rank ordered by "have used" category
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Endnotes

2Personal communications with Ellis Cowling, Gary Glass, James Galloway,
Eville Gorham, Harold Rrvey, Gene Likens, Hans Martin, George Rejohn,
1979; Finn Braekke, Svai.e Oden, 1980.
3Letters were sent to all .tate Departments of Education east of the
Mississippi River, 1979.
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Merging at the Crossroads: New Vehicles
for Environmental Education
Charles H. Yap le'

The merger of society and technology, for purposes of creating
of
environments which provide optimal living conditions for all inhabitants
Earth, will not come about unless increased attention is given to securing
human motivation and commitment. The premise is advanced that an
environmental ethic or conscience to guide the human spirit is the
society and technology;
necessary catalyst for accomplishing the merger of
and that the Christian Church might serve well as a vehicle in fostering
the acceptance /practice of that ethic by a critical mass of humankind.
Abstract:

from a five-year study
By way of supporting the preceding premise, findings
of the Christian Church and its involvements with environmental education
in the United States are presented. Findings indicate that the Church was
However, an
not heavily involved witirenvironmentai education in the past.
clergy
opinionnaire study of a randomly sampled group of church officers,
support
and members of the Religious Education Association showed strong
The
for the Church to actively assist with environmental education.
with
opinions expressed by those churcn professionals correlate closely
Association and
opinions expressed by members of the Conservation Education
the National Association for Environmental Education.

Church and other
The paper concludes with argumentation suggesting that the
religious organizations may be willing and able allies, of environmental
education if approached in a diplomatic fashion.
the 1983 National
The theme, "Crossro.ds: Society and Technology," for
that:
Association for Environmental Education (NAEE) conference suggests
1.

2.

3.

there is a need to harness society and technology together for
purposes of creatingenvironments that provide optimal living
conditions for all inhabitants of Earth.
society and technology have not traveled mutually supportive paths
in terms of creating environments that provide optimal living
conditions for all inhabitants of Earth.

society and technology may not merge at the crosroads but
separately continue on to create a global environmental junkyard.

1Charles H. Yaple, Associate Professor, Department of Recreation and
Leisure Studies, State University of New York at Cortland, Cortland, NY
13045.
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If the last scenario is to be prevented from
materializing, it appeats that
some catalyst is necessary to bring about and maintain the
marriage of
society and technology. The question is, "what
agent, institution, or
untried ,force can perform the nuptial ceremony?"

The following suggests the premise that
an environmental ethic or
conscience is needed to guide the human spirit, and
consequently both
society and technology; and that the Chrisitian
Church might serve well as
a vehicle in fostering the acceptance/practice of that
ethic by a critical
mass of humankind. As stated some time
alp by Richard Baer:
...until we recognize that man's spirit itself is the ultimate
front line of the environmental crisis, we will continue to
nibble away at the edges.(Baer, 1974)

The reader may at this point be wondering, "what is an environmental
ethic?" Writing nearly thirty-five
years ago, Aldo Leopold observed that:
An ethic, ecologically, is a limitation on freedom of action
in the struggle for existence. An ethic, philosophically,
is a differentiation of social from anti-social
conduct.
These are twodefinitions of one thing.(Leopold, 1949)
The term "ethics," c'ming from the Greek "ethikos"
and "ethos" and having
the meaning "custom" or "usage", was employed by Aristotle
as including
both the idea of "character" and "disposition" (Reese,
1980).',
Environmental ethics, then, kai with the evolution of a society composed
of people of such charac%er and Usposition that they
willingly insist, as
part of societal custom, 'that "a thlug is right when it
tends to preserve
the integrity, stability, and beauty of the biotic
community" (eopold,
1949).
Isn't this the essence of what environmental educators
are
ultimately trying to convey to their students amid Nang
about as a societal
norm?
Environmental Education has been defi_ed as:
...the educational process dealing with man's relationship
with
his natural and manmade surroundings and includes the
relation
of population, pollution, resource allocation and depletion,
conservation, transportation, technology, economic impact, and
urban and rural planning to the total human environment.
(United States Office of Education, 1977)
The definition succinctly illustrates the varied and
somewhat awesome task
confronting those who attempt to resolve our environmental dilemma.
Billions of dollars have been spent in providing
environmental legislation,
technology, and education; yet we still suffer from polluted
water, toxic
wastes, acid.rain, and other forms of environmental degradation. It
appears that either the present mix of legislation, technology, and
education is inadequate or that some ingredient is still
missing or needs
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to be more strongly emphasized.

Robert Roth of The Ohio State University may have touched on that
ingredient when he wrote about the aims of environmental education. Roth
said that the aim of environmental education is to develop a citizenry i,at
is:
1)

knowledgeable about the complex interrelationships of the
biophysical and socio-cultural environments.

2)

aware of both the associated environmental problems and
alternatives for solving those problems and

3)

motivated or committed to working toward solving environmental
problems in such a way as to create ,environments that are optimal
for living.(Roth, 1971)

Much effort has already been expended by educators attempting to implement
aims one and two. However, without "motivation and commitment" from
majority of the citizenry all the legislation, technology, and education in
tht world will fall short of ensuring an earth capable of sustaining life
for i:..s,inhabitonts.
How; and from what source(s), can the ingredients of
motivation an'd commitment be obtained?
Seeking an answer to the preceding question led this writer into a fiveyear study of one potential institution - The Christian Church.
Traditionally, the Church has been a guardian and source of teaching on
ethics, values, and lifestyles and in so doing has influenced human
motivation and commitment for nearly 2000 $'ears.
In light of this history
it seemed important to understand the past,. present, and potential
influence of the Christian Church on human behavior as it relates to the
environment.
The main thesis tendered for the research effort was that the Christian
as, a shaper of human behavior, can and should play an important
role in'promoting motivation and commitment for the resolution of
environmental problems and the evolution of creative environments that are
optimal for living. And if it attends in a serious, vigorous and
systematic fashion to the implications of its central symbols and the
findings of environmental science, the Church may significantly assist in
bringing about the aims of environmental education as outlined by Roth.
Church,

The purpose of the study was to describe the past, present, and potential
environmental education involvements of the Christian Church in the United
States.
The four-fold objectives of the study were to:
1) analyze the
central tenets of Christianity and determine if they obligate the Church to
be involved with environmental education; 2) determine the shape of church
involvement with conservation and environmental matters prior to the first
Earth Day; 3) determine the present scope of church involvement with
environmental education; and 4) analyze the opinions of church
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professionals and environmental educators towards future church
involvements with environmental education.
In order to address the first objective, a thorough analysis of the
Biblical foundations of Christianity was conducted. Findings suggested
that old and new testament themes of a) stewardship; b) faith in God as
both sovereign creator and savior; and, c) God's plan for unity between
himself, humankind, and nature do obligate the Church to be actively
involved in preserving the earth.
The .second rtudy objuctive was accomplished through documentary analysis.
Findings indicated that the spirit of capitalism, fueled by the Protestant
Reformation and the advent of the Industrial Revolution, engulfed not only
the minds of Americans in the 18th and 19th centuries, but their churches
also.
Thus, the Church played little part in the conservation movement of
the parly,1900's or in the rise of environmentalism in the 1960's.
Religious concern for the environment found some expression in the writing
and activities of inspired individuals such as Thoreau, Muir and others.

Study objective three, pertaining to present chwech involvement with
environmental education, was complet(4. through development and
administration of a mail questionnaire survey and documentary analysis.
The survey instrument collected data pertaining to church involvement with
environmental education in terms of "Educational program emphasis," "Direct
work with environmental problems," and "Allocation of resources committed
to environmental education." Subjects selected were regional and national
church officers whose positions were likely to make them familiar with the
environmental activities of their denominations.
Church denominations
participating in the survey were The American Lutheran Church, The
Episcopal Church, The Roman Catholic Church, The Southern Baptist
Convention, The United Methodist Church, and The United Presbyterian
Church.

FAirvey results revealed that environmentally-related issues receiving most
attention through church educational programs are world hunger, lifestyles,
land stewardship, conservation of energy, and environmental ethics.
Use of
the printed word is the most popular form of addressing these issues.
Direct programmatic outreach efforts are most apparent with world hunger
and lifestyle education endeavors. Personnel and monetary resources
allocated to environmental education are not substantial and appear to be
assigned on a "special need" basis, although one denomination has created a
national office of Environmental Justice and Survival.
Clergy appear.to
receive training in environmental matters primarily through,incidental
exposure in various courses while in seminary school.'

The final study objective related to the opinions of church professionals
and environmental educators towards the role of the Church with
environmental education. The objective was addressed through the
development and administration of a nationwide mail opinionnaire survey.
Subjects were 739 randomly selected members of the Conservation Education
1
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Association (CEA), National Association for environmental Education (NAEE),
Religious Education Association (ZA), and chief executive church officers
(Bishops, etc.) identified from the directories ok the six church
denominations participating in the study. Subjects were asked to respc,nd
to a series of Likert-scale type statements concerning church
relationships with environmental education.
Data gained from an overall
response rate of 64 per cent were subjected to statistical testing
utilizing the chi-square test of significance and Cramers V test of
association.
Significance was established at the .05 level of confidence.
Results of the opinionnaire survey (Tables I and 2) indicated that subjects
were quite positive in most cases about the Church being involved with
environmental education. Of the four groups surveyed, Church officers,
followed by subjects from the REA, NAEE, an&CEA, were most supportive of
church involvement. Environmental issues receiving strongest support for
church involvement were world hunger, land stewardship, environmental
ethics, population, lifestyles, and nuclear energy.
Questioned as to specific ways in which the Church should be involved with
environmental education, subjects were most supportive of ways that did not
involve the Church in complex technological matters.
Strongest. agreement
among subject groups was for the Church to: a) be involved with teaching
envirohmental.responsibility; t.) provide environmental training in seminary
schools; c) be active in co. unity environmental education; and d) make
public position statements on environmental problems.
The preceding suggests considerable interest in environmental education by
members of the clergy, church officers, and religious educators.
Environmental groups would do well to remember recent research findings
concerning the power of the clergy to influence people. "For the fourth
time in a row, a national survey has shown that members of the clergy are
ranked highest among professional groups in terms of 'honesty and ethical
standards' by the American public" (Dunham, 1981).
The importance of that
finding by the George Gallup pollster organization is that clergy, if duly
educated and motivated,. could be valuable community environmental education
teachers. Muth and Hendee found, in their research on "Technology, Transfer
and Human Behavior," that:
000 the flow of new information in any social system is not
random.
Certain individuals are sought out for information,
opinions, and suggestions about many things, and it is by them
that innovations are most effectively diffused throughout a
social system.
But only a few key people in a community have
such influence.
(Muth and Hendee, 1980)
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TABLE 1

COMPARISON OF AGREEING OPINIONS TOWARDS STATEMENTS
CONCERNING CHURCH INVOLVEMENT WITH ENVIRONMENTAL MATTERS'
Statements
REA2
1.

Part of the mission of the Church should include a concern
for the teaching of environmental responsibilities.

CHURCH
'OFFICERS

CEA2

NAEE2

98.5'

99.1

91.6

99.1

2,

See Table 2 for statement 02.

3.

The Church should make advocacy or public position statements
concerning environmental problems.

85.1

90.6

63.8

74.6

4.

The Church should be concerned with the technological,
economical, and political aspects of environmentaal problems
as well as the moral /ethical consideration.

84.5

79.6

42.6

72.8.

5.

The Church should write and publish educational materials
concerning environmental issues.

80.1

85.3

65.5

73.1

,Church staff should actively participate in community
environmental education.

79.4

84.6

79.6

80.0

The Church should employ at the national or state/regional
level, profession; environmental education resource people.

48.5

38.5

53.3

67.1

6.

7.

.

8.

Seminaries or clergy training schools should provide
instruction which relates religious and environmental issues.

89.6

93.2

86.6

91.4

9.

Public schools should be most responsible for environmental
education.

57.,9

69.3

83.4

61.1

214

1.

Figures are a composite of "Strongly Agree" plus "Agree" categories for each group.

2.

REA (Religious' Education Association), CEA (Conservation Education Association), NAEE (National
Association for Environmental Education).

TABLE 2
COMPARISON OF AGREEING OPINIONS TOWARDS
CHURCH INVOLVEMENT WITH ENVIRONMENTAL ISSUES1

Statement 2

The teachings of the Church should
deal with the following issues:

REA2

CHURCH
OFFICERS

CEA2

NAEE2

World Hunger

99.5

99.1

95.0

96.4

Solid Wastes

78.6

78.9

62.0

68.8

Toxic Substances

81.8

87.8

61.4

72.5

Air Pollution

87.1

80.6

63.8

71.3

Noise Pollution

80.4

77.0

62.0

63.8

Nuclear Energy

92.8

95.7

61.1

72.6

Conservations of, or

88.6

91.4

75.0

80.1

Land Stewardship, Preservation
of Natural Resources

92.8

99.2

95.1

96.4

Endangered Species

76.0

72.1

7.?.4

84.4

Population

91.8

93.9

81.9

90.2

Environmental Ethics

95.9

92.2

93.4

97.5

Water-Pollution

88.6

90.3

67.2

75.1

Urban Environmental Planning

82.5

83.5

62.1

67.6

Life Styles

91.2

91.0

77.6

89,1

Alternative Energies

1.

Figures are a composite of "Strongly Agree" plus "Agree" categories for
each group:

2.

REA (Religious Education Association), CEA (Conservation. Education
Association), NAEE (National Association for Environmental Education).
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The task confronting those interested in furthering environmental education
entails 1,tvolving all groups and institutions within society that can help,
as paraphrased from Lynton Caldwell, "internalize an ecological conscience
in a critical mass of humankind!" (Caldwell, 1980) The Church and other
religious groups are likely sources of asaistance in bringing 'bout
"ecological conscience" and need to be included in planning environmental
futures. Perhaps it is time for some environmental organizations to
consider the creation of sections on ReligiLn and Ethics within their
ranks.
As a beginning, these sections might be charged,with encouraging
various religious organizations to become affiliates.
The considerable
concern for environmental education expressed by members of the Religious
Education Association, in the study just described, suggests that
organization as a potential candidate.
Recent completion of an exhaustive study of its mission perspective has
prompted the 32 Protestant and Orthodox denomination National Council of
the Churches of Christ in the U.S.A. (NCCC) to be "more pluralistic in the
way it extends its compassion and services" (Pohl, 1983). A powerful force
in the civil rights movement of the 1960's, the NCCC may now be receptive
to actively supporting environmental education endeavors.
Strong evidence exists to suggest that Americans are searching for new
visions of the future and that they are receptive to religion playing an
important role in defining those visions. The Connecticut Mutual Life
Re ort on American Values in the '80's:
The Im act of Belie' convincingly
reveals that U.S. citizens are dissatisfied with the ability of Lheir
elected leaders to solve political and economic problem; and that this has
precipitated a return to religion and traditional values. Authors of The
Connecticut Mutual Life Report (CML Report) discovered that
the impact of religious belief reaches far beyoad the realm of
politics, and has penetrated virtually every dimension of
American experience.
This force is rapidly becoming a more
powerful factor in American life than whether someone is
liberal or conservative, male or female, young or old, or a
blue-collar or white-collar worker. (Pollock, 1981)
The report also identified a cohesive and powerful group of approximately
45 million "intensely religious" people who are likely to vote often and to
become highly involved in their local communities. The CML Report
concludes that "these Americans have been able to inject religious and
moral issues directly into political discourse, extending their influence
,far beyond that which their numerical strength alone would suggest"
(Pollock, 1981).
Aldo Leopold cried that "there is as yet no ethic dealing with man's
relation to land..." but that it was "an evolutionary possibility and an
ecological necessity" (Leopold, 1949). the time may have arrived for
Leopold's land ethic to take hold if environmentalists will move from their
field studies and laboratories to join with those who march to a calling

from beyond the physical dimeOion.

As ,stated by Thomas Harblin, the

...nexus of scienci and religion can help man to direct the
'ecovoluntary' process towards goals more likely to yield
continued life than those of present American culture.
(Harblin, 1976)
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Information for Contributors
1.

Five copies of each manuscript should be submitted to the Editor of
Monographs in Environmental Education and Environmental Studies.
Attach a cover sheet including author names, title, institution,
address, and telephone number. Both the cover sheet and the first page
should contain a brief title of the article.
To facilitate anonymous
refereeing, author names should appear only on the cover sheet.
Authors should retain a complete copy of the manuscript for their
files. An abstract of less than 200 words should accompany each
manuscript (on a separate sheet).

2.

Membership in NAEE is not a requirement for acceptance of a manuscript
in Monographs in Environmental Education and Environmental Studies.

3.

Manuscripts including references, tables, and figures should be typed,
double-spaced, on one side of a page with ample margins, using arable
numerals in sequence for both tables and figures. Quotations longer
than three lines should be single-spaced and indented.

4.

Manuscripts should not normally exceed 30 pages. Longer manuscripts
can be considered, but only with prior approval of the Editor.

5.

References cited in text should follow the author-year format (e.g.,
Davis, et al., 1976). An alpha list of references should be appended
to the madcript. The reference list should use the following format:
Watt, James.
1982.
Reestablishing the environmental dream.
Natural Resources 6(2): 279-280.
1981.
Building
Brown, Lester.
Houghton Mifflin, N.Y.
.

6.

Authors of accepted manuscripts will be asked .to supply clear original
tables,,illustrations, etc., in camera-ready form, suitable for
publication.

7.

Modern metric units should :e used. Other units, if needed, may be
included parenthetically immediately following metric units.

8.

Authors of accepted manuscripts will receive pageproofs for final.
proofreading..
,t..;

9.

All authors will need to complete a Permissions to Publish form which
will be supplied by the Editor.
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NAEE Publications
Copies of the publications listed below may be obtained from NAEE
Headquarters, P.O. Box 400, Troy, Ohio 45373, at the prices indicated.
1983 Conference Proceedings (Ypsilanti, Michigan, October 1983); $6.00 for
members, $8.00 for non-members.

Current Issues VIII: Selected Payers from the Eleventh Annual Conference
of the NAEE (Silver Bay, NY, 1982); $7.75.
Current Issues VII:
Selected Papers from the Tenth Annual Conference of
the NAEE (Kentucky Dam Village, 1981); $5.00.

Current Issue22211222steLlapers from the Ninth Annual Conference of the
NAEE (Albuquerque, NM, 1980); $5.00.
Current Issues V: Selected Pa ers from the Eighth Annual Conference of the
NAEE Blacksburg, VA, 1979); $5.00.
Current Issues IV: Selected Pacers from the Seventh Annual Conference o
NAEE (Chicago, IL, 1978); $5.00.
Current Issues III: Selected Papers from the Sixth Annual Conference of
the NAEE (Estes Park, CO, 1977); $5.00.
Current Issues II: Selected Papers from the Fifth Annual Conference'oiNthe
a-NAEE (Atlanta, GA, 1976); $5.00.

Research in Environmental Education 1971-1980 (the first report of NAEE's
National Commission for Environmental Education Research); $12.00 for
members, $15.00.for non-members.
Recent Graduate Works and Programs in Environmental Education and
Communications (1983); $5.00 for members, $6.00 for non-members.
Recent Master's Thesis Work kn Environmental Education and Communications
(1982); $5.00 for members, $6.00 for non- members.
Recent Master's Thesis Work in Environmental Education and Communications
(1981); $5.00 for members, $6.00 for non-members.
Recent Master's Thesis Work in Environmental Education and Communications
(1980); $5.00 for members, $6.00 for non-members.
Recent Master's Thesis Work in Environmental Education and Communications
(1979); $5.00 for members, $6.00 for non-members.
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Recent Master's Thesis Work in Environmental Education and Communications
(1978); $5.60 for members, $6.00 for non-members.
Selected Environmental Education Programs in North American Higher
Education (1975); $4.00 for members, $6.00 for non-members.
College List (1984), a directory of 300+ colleges and universities with
programs or interests in. environmental education throughout the United
States and Canada; $1.50 for members, $3.00 for non - members; enclose
self-addressed, stamped (37 cents) envelope.
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