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PREFACE

In 1367 teachers and students at University School, Shaker Heights, Ohio
t=gan studying the Chagrin River. They asked The Three Rivers Watershed
District, & regional water resources planning agency, for technical advice
and field t-aining. The students discovered an exciting, challenging, new
educational experience and the Watershed District learned that tﬁe students'
data was accurate and valuable. The University School course was the pre-

cursor of the national environmental community service program reported here.

B8y 1974 sufficient knowledge, instructional materials, financial support and
national commitment was acquired to dare a large-scale test of that model.

In five geographically separate regions'a State University, several secondary
schools and the Ohio Environmental Protection Agency commenced a water moni-
toring plan. Before the first of a four-year development period concluded,
Cregon initiated the model in Portland and the American Revolution Bicenten-
nial Administration awarded the Ohio Watershed Heritage Project national

recognition and urged its incorporation throughout the country.

This publication is a report of the first year's experiences.
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CHAPTER I - HISTORY

These introductory remarks are background to the Project. They are my
interpretation of events from 1967 to 1974 which give definition to the
"Ohio Watershed Heritage Project" Statements are sometimes made in the
first person to emphasize the essential subjectivity of the narrative.
If there is a significant relationship between the background and facts

presented in following chapters a reference is made at that point.

The Ohio Project began at University School in Shaker Heights, Ohio in the
Spring of 1967. Jonathan Ingersoll, newly appointed Director of the 1967
Summer School, hovered at my biology 1ab door, judging the best moment to
issue his first directive. He did not know that I, too, was poised toward
a new direction: My colleagues and I were disconsolate from teaching out
of graduate notes and our students were restive because they wanted to get
their hands on real probiems. The moment was right - and Jack Ingersoll wés

a courageous and patient man.

For the next two summers the Summer School was devoted totally t¢ 2 single
prcgram -‘a firsthand investigation of the natural and human forces that ;
created the current environmental status of the Cleveland metropolitan regioﬁ.
We worked together, teachers and students, throughout a thirty mile radius o%
University School. We used familiar scientific approaches to study the Cuyahoga
River basin's geology, soils, hydrology, plants, and animals. And we examined
some of the social systems and politics behind housing developments, land im-
provemeht, mining operations, and recreation areas. The investigators examined

rocks, sifted dirt, captured insects, weighed vegetation, tested water, con-

structed maps, photographed, interviewed, argued and cooked out together.

Jack Ingersoll and Headmaster Rowland McKinley applied for experimental funding
from the Cleveland and the Gund Foundations. The Cleveland Public Schools and
12
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currawnZing suburtin schools recemr:vlod eighty stulents cich of vhom Jack
intorvicned persorally. Ye still kear from them, know thzt weny are row
carritted to wnvirest.ntal avocaticn or ven vecation - possibly influenced

by the surmer nrogrars.

Cre student, Bi11 Sehlcsinger, vas a student instructor during the {irst
suwirer,  He joined five cthers that first Fall, 1967 in a scquel plan that

e discensolates had invented under the Science Department Chairmenship of
cack Saker, a 12th grade Applied Scicnce Tourse. Bill's excitement and skills
convinced the cther five that the Applied Science Course should focus on water
pollutfon. Ve teachers tcamed as an advisory body and assigned the first test,
due tefore Christmas, to design a water laboratory, research standard analyti-
cal techniques :nd plan a field program for the remainder of the year. The
six students contacted The Three Rivers Watershed District (a regional water:
resources planning agency), learned techniques required by U. S. Public Health
Service "Standard Methods", built a laboratory inside a maintenance room, and
established water quality study schedules in which the students provided The
'Three Rivers Watersned District regular data on the Chagrin River. From this
start the later "Ohio Watershed Heritage Project" would be problem-centered

and student-operated.

It vas during this first year of the senior Applied Science Course that nearby
Laurel School's Dr. Irene Hall {nvited her cousin, Rotert Snider, to visit her
and appraise the Course. Vr. Pobert Snider vas then Girector of the Office

of Training Grants, Federal Water Poll.tion Control A¢ministration, Department
of the Interfor. FWPCA later becare part of the U. S. Environmental Protection
hgency and Bob Snider became our grants officer. Snider was surprised by the
students' knowledge of (then) "sanitary engineering” and the results which they
had achfeved. In 1968 there was a critical marpower shortage in sanitary en-

gineering, attributable Bob. speculated, to lack of secondary school training
14
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in that career field. He seized on the possibility that a course such as
this would challenge students to enter the profession. If we could learn
how to introduce such courses into other schools, he concluded, a Tong-range

plan would be of great interest to his Office of Training Grants:

We despaired tackling a task of that magnitude and turned more confidently
to preparations for the Summer of 1968. Relentlessly, however, coincidence
altered our plans. Nearby John Carrol) University's Science Department Chair-
man telephoned to agk if two teacher interns could enroll in our summer course
for the field experiences. Immediatelv two more teachers requested participa-
tion and before we could say "no", our first four-man teacher trainee group

arrived for the summer.

During that second training session the effectiveness of mixing teachers and
students and treating them as colleagues was so pronourced that we have, ever
since, insisted on a fifty-fifty distribution of teéchers and students in all

tratning situations - both as trainers and trainees.

Realization of Bob Snider's hopes for a national training program moved pal-
pably closer. Peter Mott chaired the Science Section of the National Associa-
tion of Independent School's Annual Conference that year. He had learned
about the University School water studies course. He asked University School
to demonstrate a mini-version of the Course in New York City. In mid-March,
1969, University's 12th graders trained Collegiate School's 10th graders; the
10th graders next taught a miscellany of NAIS member teachers - again, using
field problems in Central Park, the Hudson River and the East River. At the
end of the first two days Cleveland's Three Rivers Watershed District Director,
George Watkins, flew to New Wbrk City and testified before the teachers to the
accuracy and value of the students' data. The workshop teachers promptly re-

quested a summer training workshop for themselves.

11
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Ford Fcundation cbservers Bill Felling aﬁd hed Ames invited us to submit a
teacher-training proposal. A year after Bob Snider's proposition we reported
that ve might now be able to test duplicate the University School course. In
1969-70 and 1970-71 FWPCA matched a Ford Foundation grant enabling us to pre-
care teachers and students, develop instructional materials and attempt imple-
mentation in 20 other schools in a dozen states. The effort was headquartered
at Tilton School, Tilton, New Hampshire where the author unaccountably be-
care headraster and developments preceded formation of the full-time Insti-

tute for Environmental Education in Cleveland.

Throughout the two year period, extensive interaction and communications took
place among the participants. Interpersonal contact occurred in several ways:
at two successive residential summer training sessions at Tilton, through
visits by a full-time itinerant interscholastic coordinator, at midyear
reunions and frequent telephone conversations. In addition there were
monthly newsletters, periodic interchange of curriculum drafts (which were
later published as Volume I and Il - see inside front cover) and frequent

correspondence.

Tre Ti1ton teacher:student trainees reported from their schools that imple-
mentation was difficult. In 1969 and 1970 their fellow faculty members did
not understand what "environmental studies" meant. Surprised, the faculty
objected to the apparent disorganization accompanying field studies, lengthy
periods that students were away from school - often conflicting with other
schedules including athletics - and marked student accomplishrent. These
teachers seemed threatencd. They reacted sometimes with open hostility. At
tre least they were often unaccommodating. Most of our trainees could not,
trerefore, arrange the 2-4 hour field period to which they had been accustomed
during Tilton's summer sessfons. The trainees' departments vere jealous of
the agreement between the grant administrators and the participating school

15
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principals that required expenditure of school monies to match those provided
by Tilton from the Ford Foundation and FWPCA grants. Back at school our train-
ees lacked the reenforcement of interest, knowledge, enthusiasm and single-
minded dedication that was so luxuriant in the summer training program. Al-
together these difficulties helped to structure the Tilton model into the
Cuyahoga River Watershed Project and then later the Ohio Watershed Heritage

Project.

After two years the Tilton trainees recommended that in the future we should:

- require 2-5 teacher:student teams from each school to attend any
training workshop

- select schools that are close enough to one another to permit
frequent trainee interaction forming a “cluster”

- systematize regional meetings by time, place and agenda following
the training

- provide an inservice coordinator to: continue inservice supporting
instruction, publicize the program, process the data and generally
provide continuous assistance.

We accepted their recommendations as criteria for redesign.

For the ve}y next training session in 1971 we selected three regions which
contained trainees from the preceding years. These were; Quincy, Massachusetts;
Philadelphia, Pennsylvania and Cleveland, Ohio. The Natisnal Science Foundation
provided funds for workshops at the first two locations and the Office of En-
vironmental Education and the U. S. Environmental Protection Agency for the third
cluster. Each of the clusters had a different future.

The Quincy cluster collapsed. After the summer training we could not secure

the money to establish an inservice coordinator. Leadership among the ten area

high schools was lacking, presumably because no schoo] was prepared to give teach-

ers release time, travel expenses or special allowance to serve the otHer schools

16



The Philadelrhia cluster flourishes today. After the surmmer workshops the

tvwo Tilton-trainee vorkshop leaders, Alan Sexton and Jack Hershey, were hired
by Project KARE, a new five-county Title III Office of Education Environmental
Service Organization. Al and Jack were able to incorporate the cluster under
the Project KARE umbrella. The cluster, in turn, helped shape the KARE pro-
gram. KARE is still operating and in 1975-76 is disseminating its experiences

nationally via the Office of Education's Title III Office of Diffusion Network.

In Cleveland we formed the non-profit Ohio corporation, the Institute for En-
vironmental Edgcation in May 1971 and by the following year officially started
a three-year regional cluster, the "Cuyahoga River Watershed Heritage Project'.
We hired Dr. Peter Gail to coordinate the Project full-time. He obtained an
adjunct assistant professership at Cleveland State University. Peter organized
a series of courses at CSU over the three-year period and he employed an assist-
ant and severa1/tra1ned student interns to furnish inservice support to the
growing membership. General Motors and the Ford Motor Companies gave the
Project two 12-passenger vans; the Office of Environmental Education and the

U. S. EPA granted matching funds to the first member schools so that they were
adequately supplied with equipment and instructional materials. The Cuyahoga
River Watershed Project expanded rapidly over the three years from 9, to 17, to
30 participating schools. At a late 1975 weekend workshop, some 132 teachers
attended. The three-years of experiences provided background information for

designing the five-cluster Ohio Watershed Heritage Project.

The Cuyahoga Project is self-supporting; Dr. Gail has joined Cleveland State
University full-time and the trainirn courses are presently being considered
as requirements for a new master's degree program. Our findings, teachers'
assessments and student activities developed after Tilton, are included in

“The Environmental Education Guide Series" listed on the front cover.



By late 1974 conditions were ideal for another expansion. Congress had
written the Environmental Education Act, PL 91-516 and then the Federal
Water Quality Amendments Act, PL 92-500. Both called for environmental
improvement, education and citizen involvement. The U. S. Environmental
Protection Agency asked if trained taachers could contribute to the moni-
toring requirements of PL 92-500. The five-region "Ohio Watershed Heritage

Project" was formed to seek an answer.
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CHAPTER II - A TEACHING METHODOLOGY

Tre purpose of this Project is to demonstrate one way in which a particular
teaching methodology can be applied in secondary school classrooms. The
methodology originated from the notion that students would be better equipped
to handle future problems if lecture topics could be supplemented by field

¢

investigations. In this example the topic is environmental quality and the

field investigation concerns watershed management.

The demonstration takes place in five Ohio regions. In each region, the
component membérs are a State University, surrounding secondary schools and
the Ohio Environmental Protection Agency's District Office. The University
facu'ty instruct and a graduate student organizes the regional program.
Teachers and students'monitor vater quality and develop a watershed menage-
ment plan with support from the State Agency. The Institute for Environmental
Educatipn is funded by the U. S. Environmental Protecfion Agency to facilitate

an optimum design and coordinate the five regions.

The methodology is a systematic process for relating students to activities.

It is as "systematic" as a school's footba11 program. The methodology has
participants, sequence, rules, time 1imits, specialization, location, equipment,
measurements, assignments, skills, and - similarly - requirements for organiza-
tion. As a "process", 1ike football it is active and conducted by students; it
necessitates planning, execution of specific duties, observation of outcomes;

and the process compels constant restructuring of the overall picture.

The application {s to a watershed. A watershed is an excellent study subject.
It is a product of natural and biological 1pf1uencesl It is accessible to all
schools. Watersheds can be discovered, traversed, measured, compared, described,
modelied and - in a 1imited way - managed. Further, each vatershed is unique,

enormously complicated and 1ittle understood. Together these characteristics
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describe ideal criteria for a study in which classroom lectures and field

investigations can be mutually reenforcing.

The Project tasks are to (1) train secondary school teachers to use the teach-
ing methodology, (2) apply it to a watershed study in their region, (3) create
a mechanism to sustain the study and, (4) package the training technology for
replication elsewhere. The U. S. Environmental Protection Agency has approved
the time frame for completion of these tasks from July 1, 1975 - June 30, 1978,
three years. Undoubtedly, the availability of funds will alter the rate and
extent of progress toward achieving these tasks. The following four chapters

detail the accomplishments through the first year.

If the teaching methodology envisioned could be reduced to writing it would
resemble the learning theory prepared by Gerald J. Pine and Peter J. Horne
quoted here. These authors wrote an article, "For Learning in Adult Educa-

tion", which was published October 1969 in the periodical Adult Leadership.

The article was discovered that fall by Winifred Talbot, Librarian of Tilton
Schoul, Tiltor., New Hampshire who witnessed the 1969 summer teacher training
session and recognized the identity between the session's teaching methodology

and the Pine and Horne learning theory.

The significance of their learning theory is that it refines important distinc-
tions about learning principles and conditions. Moreover, their idealized
theory may forecast the direction indicated by the Project's proposed teaching
methodology. In anticipation of this report permission was requested and re-
ceived from Gerald J. Pine at the University of New Hampshire and from Adult
Leadership magazine to quote verbatim. The entire article is given here except

a single, unrelated conc]uding'paragraph.



"PRINCIPLES OF LEARNING
Principle 1.

Learning is an experience which occurs inside the learner and is activated by

the Tearner. The process of learning is primarily controlled by the learner and
not by the teacher (group leader). Changes in perception and behavior are more
products of human meaning and perceiving rather than any forces exerted upon the
individual. Learning is not only a function of what a teacher does to or says to
or provides for a learner. More significantly, learning has to do with something
which happens in the unique world of the learner. It flourishes in a situation

in which teaching is seen as a facilitating process that assists people to explore
and discover the personal meaning of events for them.

0 one directly teaches anyone anything of significance. If teaching is defined___
as a process of directly communicating an experience or a fragment of knowledge,
then it is clear that 1ittle learning occurs as a result of this process and the
learning that does take place 1s usually inconsequential. People learn what they
want to learn, they see what they want to see, and hear what they want to hear.
Learning cannot be imposed. When we impose ideas on people we train them. When
we create an atmosphere in which people are free to explore ideas in dialogue

and through interaction with other people, we educate them. Vety little learn-
ing takes place without personal involvement and meaning on the part of the
learner. Unless what is being taught has personal meaning for the individual

he will shut it out from his field of perception. People forget most of the
content "taught" to them and retain only the content which they use in their work
or content which is relevant to them personally.

Princinle 2.

Learning is the discovery of the personal meaning and relevance of ideas.
People more readily internalize and impTement concepts and ideas which are
relevant to their needs and problems. Learning is a process which requires

the exploration of ideas in relation to self and community so that people can
determine what their needs are, what goals they would 1ike to formulate, what
issues they would 1ike to discuss, and what content they would 1ike to learn.
Within broad programmatic boundaries what is relevant and meaningful is decided
by the 1earner(s?, and must be discovered by the learner.

Principle 3.

Learning (behavioral change) is a consequence of experience. People become
responsible when they have really assumed responsibility, they become indepen-
dent when they have experienced independent behavior, they become able when

they have experienced success, the- begin to feel important when they are im-
portant to somebody, they feel 1iked when someone 1ikes them. People do not
change their behavior merely because someone tells them to do So or tells them
how to change. For effective learning giving information is not enough, e.g.,
people become responsible and independent not from having other people tell them
that they should be responsible and independent but from having experienced au- ~
thentic responsibility and independence.

Principle 4.

Learning is a cooperative and collaborative process. Cooperation fosters learn-
ing -- "Two heads are better than one.” People enjoy functioning independently
but they also enjoy functioning interdependently. The interactive process ap-
pears to "scratch and nick" people's curiosity, poteatial, and creativity.
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Cooperative approaches are enabling. Through such approaches people learn to
define goals, to plan, to interact and to try group arrangements in problem
solving. Paradoxically, as people invest themselves in collaborative group ap-
proaches they develop a firmer sense of their own identification. They begin
to realize that they count, that they have something to give and to learn.
Problems which are identified and delineated through cooperative interaction
appear to challenge and to stretch people to produce creative solutions and to
tecome more creative individuals,

Principle 5.

Learning 1s an evolutionary process. Behavioral change requires time and pat-
ience, Learning is not a revolutionary process. When gquick changes in behavior
are demanded we often resort to highly structured procedures through which we
attempt to impose learning. Whether such learning is lasting and meaningful

to the learner is doubtful, Implicit in all the principles and conditions for
learning is an evolutionary model of learning. Learning sftuations characterized
by free and open communication, confrontation, acceptance, respect, the right

to make mistakes, self-revelation, cooperation and collaboration, ambiguity,
shared evaluation, active and personal involvement, freedom from threat, and
trust in the self are evolutionary in nature.

Principle 6.

Learning is sometimes a painful process., Behavioral change often calls for giv-
ing up the old and comfortable ways of believing, thinking, and valuing. It is
not easy to discard familiar ways of doing things and incorporate new behavior.
It is often "downright" uncomfortable to share one's self openly, to put one's
ideas under the microscope of a group, and to genuinely confront other people.
If growth is to occur pain is often necessary. However, the pain of breaking
away from the old and the comfortable is usually followed by appreciation and
pleasure in the discovery of an evolving idea or a charjing self,

Principle 7.

One of the richest resources for learning is the learner himself. In a day and
age when so much emphasis {s being placed upon instructional media, books, and
speakers as resources for learning we tend to overlook perhaps the richest re-
source of all -- the learner himself. Each individual has an accumulation of
experiences, ideas, feelings, and attitudes which comprise a rich vein of mater-
1al for problem-solving and learning. All too often this vein is barely tapped.
Situations which enable people to become open to themselves, to draw upon their
personal collection of data, and to share their data in cooperative interaction
with others maximize learning.

Principle 8.

The process of learning is emotional ‘as well as intellectual. Learning is af-
fected by the total state of the individual, People are feeling beings as well

as thinking beings and when their feelings and thoughts are in harmony learning

1s maximized. To create the optimal conditions in a group for learning to occur,
people must come before purpose. Regardless of the purpose of a group it cannot

be effectively accompTisted when other things get in the way. If the purpose of
the group 1s to design and carry out some task it will not be optimally achieved

if people 1n the group are fighting and working against each other. If the purpose
of the group is to discuss current {issues and problems in a given field with reason
and honesty then it will not be achieved if people are afraid to communicate openly.

Z72
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Furriers to cormunication exist in people and before we can cenduct "official
tusincss™ we need to work with the poople problens that ray exist in a group.
It micnt te said that in any ¢roup, regardless of the people problems which
cxist, enough group intellectual capacity reains intact for ricribers of the
group to acguire information and skills. Hevever, to rmaximize the acquisition
and internalizaticr of ideas it seems rcaconable that the pecple problems vould
hive to bte cealt with first,

Princincle 9.

tre processes of preblem solving end learning are highly uriique and_individual.

fach person hes his own unique styles of learning and solving problems. ~Some
personal styles of leirning and problem solving are highly effective, other
styles are not as effective, and still others nay be ineffective. !le need to
zssist reople to define and to make explicit to themselves the approaches they
ordinarily use so that they can become rore effective in problem solving and
learning.  As people become more awvare of how they learn and solve problems and
tecome exposed to alternative models used by other people they can refine and
rodify their personal styles so that thesc can be enployed more effectively.

CCHDITIONS WHICH FACILITATE LEARNING

Condition 1.

Learning is facilitated in an atriosphere which encourages people to be active.
The Tearning process thrives vhen tEere is Tess teacher (group Yeader) duiiina-
tion and talk and more faith that pecople can find alternatives and solutions
satisfying to themselves. Listening to people and allowing them to use the
tescher (group lcader) and the group as a resource and a sounding toard, fa-
cilitates the active exploration of ideas and possible solutions to problems.
People are not passive and reactive receptacles into which ve can pour the
"right" values, the "right" answers, and the "right" ways of thinking. People
are active and creative teings who need the opportunity to determine goals,
issues to be discussed, and the means of evaluating themselves. They learn
when they feel they are a part of what is going on -- when they are personally
involved. Learning is not poured into people, learning emerges from people.

Condition 2.

Learning 1s facilitated in an atmosphere which prorotes and facilitates the
irdividual's discovery of the personal meaning of ideas. This means that the
teacher (group Teader) rather than directing or manipulating people helps them

to discover the personal meaning of ideas and events for them. He creates a
situation in which people are freely able to express their needs rather than hav-
ing their needs dictated to them. Learning becores an activity in which the
nceds of the indivicual and the group are considered in deciding what issues

%111 be explored and what the subject matter will be.

o matter how permissive or unstructured a learning activity may be, there

exist implicit goals in the activity itself -- a group leader (teacher) is

never goalless. Learning occurs when the goals of the leader acconmodate, facil-
itate, and encourage the individual's discovery of personal goals and personal
reanings in events. The art of helping people to change their behavior requires
the developrent of goals which provide sufficient elbow room for people to ex-
plcre and internalize behavior satisfying and growth-producing to themselves.
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Condition 3.

Learning is facilitated in an atmosphere which emphasizes the uniquely personal
and subjective nature of learning. In such a situation, each individual has

the feeling that his ideas, his feelings, his perspectives have value and sig-
nificance. People need to develop an awareness that all that is to be learned
is not outside or external to themselves. They develop such an awareness when
they feel their own contributions and their value as people are genuinely appre-
ciated.

Condition 4.

Learning is farilitatel in an atmosphere in which difference is good and desirable.
Situations wh . emphasize the "one right answer”, the "magical solution", or

the "one gooc 'y" to act or to think, or to behave, narrow and 1imit explora-
tion and inhibit discovery. If people are to look at themselves, at others, and
at ideas openly and reasonably, then they must have the opportunity to express
their opinions no matter how different they may be. This calls for an atmosphere
in which different ideas can be accepted (but not necessarily agreed with).
Differences in ideas must be accepted if differences in people are to be, too.

Condition 5.

Learning is facilitated in an atrosphere which consisiently recognizes people's

right to make mistakes. Where mistakes are not permitted then the freedom and

the willingness of people to make choices are severely limited. Growth and change
are facilitated when error is accepted as a natural part of the learning process.
The learning process requires the challenge of new and different experiences,

the trying of the unknown, and therefore, necessarily must involve the making

of mistakes. In order for people to learn they need the opportunity to explore
new situations and ideas without being penalized or punished for mistakes which
are integral to the activity of learning. The teacher (group leader) who feels
and acts on the need to be always right creates a 1imiting and threatening con-
dition to learning.

Condition 6.

Learning is facilitated in an atmosphere which tolerates ambiguity. In a rigid
and defensive atmosphere people feel they cannot take the time to look at many
solutions, they feel highly uncomfortable without answers, and they feel there

is more concern for "right" answers rather than good answers. The open and fear-
less exploration of solutfons calls for time to explore many alternatives and
time to proceed without feeling any pressures for immediate and forthcoming
answers,

Condition 7.

Learning fs facilitated in an atmosphere in which evaluation is a cooperative
process with emphasfs on self-evaluation. If learning is a personal process,
then people need the opportunity to formulate the criteria to measure their pro-
gress. Criteria established by the teacher (group leader) are mostly artificial
and irrelevant to persons in a group. Usually behavioral change and growth are
measured by the degree to which people can regurgitate what others have tried
to spoonfeed to them. It is obvious that anyone can play the game of "giving
the teacher what he wants." A more viable and meaningful evaluation occurs when
people are free to examine themselves and the roles they play with other people.
Self evaluation and peer evaluation enable people to really judge how much they
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have l:arned and grown, e.g., through audio and/or video taped recordings of
their behavior people can see themselves in the process of learning. Such
recordings provide tangible and concrete evidence of progress and provide a rich
source of material to the group for learning. New insights evolve as people see
tremselves as they really are. For learning to occur the individual in the group
needs to see himself accurately and realistically. This can be best accomplished
through self and group evaluation.

Condition 8.

Learning is facilitated in an atrcsplere which encourages openness of self
rather than concealment of self. FrctTem solving and learning require that
personal feelings, attitudes, ideas, questions, and concerns be openly brought
to 1ight and examined. To the degree that an idea, a thought, a feeling, or
an attitude related to the topic at hand is held back and not openly expressed

-- to that degree are the processes of learning and discovery inhibited. Peop--
le need to feel that they can try something, fail if necessary without being
humiliated, embarrassed, or diminished as persons. Openness of self occurs in
an atmosphere free from psychological threat. People can invest themselves
fully and openly in the collaborative and interactive process of learning when
they know that no matter what they say or express it will not result in psycho-
logical punishment or penalties.

Condition 9.

Learning is facilitated in an atmosphere in which psople are encouraged to trust
in_themselves as well as in external sources. They become less dependent upon
@athority when they can open up the self and when they feel that who they are

is a valuatle resource for learning. It is important that people feel that

they have something to bring to the learning situation rather than feeling that
all learning means the acquisition of facts and knowledge from some external
agent for use sometime in the future. People learn when they begin to see them-
selves as the wellsprings of ideas and alternatives to problems. Learning is
facilitated when people begin to draw ideas from themselves and others rather
than relying on the teacher (group leader).

Condition 10.

Learning is facilitated in an atmosphere in which people feel they are respected.
in a group in which high value is placed upon the individuality of the members
and upon the relationships that exist within the group, people learn that some-
one cares for them. A genuine expression of care on the part of the teacher
{Jeader) and a warm emotional climate generate an atmosphere of safety in which
people can explore ideas and genuinely encounter other people without any threat.
Confrontations and differences of opinicn become constructive forces in a group
in which people experience that they are respected as persons. A safe atmos-
phere need not exclude personal confrontations which often are effective cata-
lysts for learning..

Condition 11.

Learnirg is facilitated in an atrosphere in which people feel they are accepted.
People are free to change when they feel that change isn't being imposed upon
them., It's paradoxical but the more we try to change people the more resistant
they become to change. A person must be before he can become. Accepting a
person means that we allow him to hold his values and to be himself. When a
man does not have to defend himself or his values then he is free to take a
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look at himself and his values and to change. An insistence on change contains
an implicit note of rejection. In effect, we say to people -- I can't accept
you as you are; you must change. People neéd to feel they have an option --

to change or not to change. They develop this feeling when they experience
that they are accepted for who they are. When people or their values are at-
tacked it is natural that they will defend themselves. People who are busy
defending themselves are not free to learn.

Cendition 12.

Learning is facilitated in an atmosphere which permits confrontation. With free
and open communication, with a non-threatening psychoTogical climate, the unique
self of each person is expressed. It is inevitable that in such a situation
persons will confront persons, ideas will challenge ideas. Confrontations
facilitate learning. They provide opportunities for people to have their ideas
and themselves viewed and tested from the framework of other people or the group.
No man learns in isolation from other people. His behavior changes and his ideas
are refined and rmodified on the basis of the feedback he gets from other people.
Confrontation is a proving ground which enables ideas to be synthesized, new
ideas to emerge, and people to change.

K3
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CHAPTER 11

rojuct Tesk 1o~ Toacher raining

Trainens Jeearn the toaching rethodolegy by using it. First in worksheps
oo Teomochassroors, tooct e (and their student colleasucs) plan and carry
cut organiied vatersiod studies.  !any training workshops begin with the
teachers Titerally clinbing into an autoiobile with map in hand and inves-
tigaticns Lo cerduct.,  They travel to grid coordinates - measure stream
flov, discolved oxygen, pH, temperature, chemical content, and secure
ceiples for Lacteria and racroinvertebrate indicators to complete tests,
chart data, and interpret results, they return from preliminary findings
to identify an ervirorrental problem, organize a research progranm and use
their conclusicns to propound and corpare concepts. The training sequence

is that which studants will follow in the classroom.

The principal assurption behird this training format is that learning occurs
prrimarily through first-hand involvement with a problem. In teacher work-
shops research materials, supplies, equipment and procedures are identical
to those which vill be used by students. Workshops serve to teach water
quality analysis, distribute or make equipment, select field testing sites,
plan a sarpling regim;n and structure relationships with adjacent school

systems. Trainecs participate fully in each action.

A second assumption behind reality training is that teachers will not adopt
any new program unless they are personally committed. Therefore, workshops
include teachers and students as staff as well as teachers and students as
trainees. When staff and trainees (see Principle 4, Chapter II) "... invest
themselves in group apprcaches ..." by planning, traveling, working, eating

together, they begin to create an interdependency that later proves to be

crucial in sustaining the activity. A number of factors enhance personal com-
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One factor 1s the numerical proportion of workshop participants. Trainees
are equal nu bers of teachers and students. Logistics, tools, supplies,
ideas are shared. From sharing teachers lose fear of ridicule and behave
like co-discoverers. Pine and Horne noted that (Condition 1, Chapter 1I)
"The learning process thrives when there is less teacher (group leader)
domination and talk and more faith that people can find alternatives and
solutions satisfying to themselves.” Teacher and student trainees begin
to express confidence, pride, helpfulness, and they clearly delight in the
open, warm friendship that is allowed in the sharing of tasks between age

groups.

Another stimulus to personal commitment is the problem-centered nature of
workshops. The watershed study gives students a feeling of "doing something
about the environment". The prospect of taking a major responsibility toward
improving environmental quality solidifies individual commitment to the group
goal. Fine and Horne write (Principle 3) "People become responsible when they
have really assumed responsibility, they become independent when they have
experienced independent behavior, they become able when they have experienced |

success ... - The group infrastrudure required to conduct group research al-

lows students to have responsibility, independence, and success.

First hand involvement and personal commitment, then, are the two primary ob-
jectives of the training workshop. For these two reasons, workshop protocol
1s characterized by informality, equality, friendliness, and accomplishment.
In residential workshops teachers and students room separi*tely by sex but not
by age. Name tags, mixed groupings, impromptu sports, and picnics help
reduce tension and engender mutual respect. Deep involvement and commitment
produce a realization that pleasure and achievement can be compatible and are

appropriate to an academic program.
Z3

=17-



The actual werkshep practice is illuctrative. At the beginning of the
Project's first year, teachers and students constructed a water test kit.
Together, they sawed wooden sections, assembled sides and covers, drilled
holes, screwed hinges and painted "their" kits. Then they prepared and
stocked each kit with chemicals, reagents and apparatus. In later vork-

shops they wired and soldered transistorized waterbath units for bacterial
incutation. Cne teacher cried vwhen a second mistakenly took home "her" water-
tath. They also cut aluminum bars and fine mesh cloth, bolted, stitched «-1
assenbled a Surter Sampler for macroinvertebrate collecting. By making equip-
mont trainees learned handicraft skills, 1owef¢d program costs, interacted
socially and invested personal labor which gave them the feeling of.pride

that accompanies "ownership".

After familiarization with equipment trainees selected test sites. Ohio Envi-
ronrental Protection Agency staff first summarized each region's watershed
problems. In addition the instructional staff related their investigative
opportunities from studying their own communities. Then the staff directed
trainees to problem areas to measure and compare water quality. Ultimately,:
the Ohio : vironmental Protection Agency designatéd the locations at which they
vanted biweekly data. Some trainees later requested changes depending upon
transportation, the seasonal stream depth and numbers of students involved.
Fach site was identified by grid coordinate, assigned an Ohio EPA number and,

thercafter, sampled regularly.

After tvio weeks the teachers left the workshop supplied with written procedures,
reagents and medfa, flow meters, field kits and the first phase of a coordinated
watershed study. There were 5 schools in Athens, ébw]ing Green and Dayfon, 3
in Cleveland and 12 in Columbus. The Cleveland teachers vere workshop staff,

highly experienced from the 1972-75 "Cuyaroga River Watershed Heritage Project".
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Columbus trainees were both junior and senior high school teachers; most
Bowling Green and Dayton teachers were from high schools while Athens'
teachers were from junior and senior high schools as well as one technical
college. In addition the Athens' regional trainees were distant in eco-
nomic circumstances, cultural background and physical location. These
variations would determine different roles for the § regional Graduate

Student Coordinators and eventual modifications in the Project's design.

The teachers were now ready to adopt the Project though they were not

prepared to implement the Project. Through workshops they were familiar

with the hands-on process and they were committed to using it during the

school year. However, the teachers were not sufficiently well trained tech-
nically to instruct their students and they had not worked out an organiza-
tional plan to integrate the activities into the classroom. Further help

would be necessary to clarify the students' learning objectives and the teach-
ers' implementation objectives. Chapter IV states these objectives and Chapter

V presents’ the strategy for reaching the objectives.




CHAPTER IV

Project Tusk 2 - Vatershed Study Objectives

Hands-on learning could ke used to study limitless subjects. The historical.
factors outlined in Chapter I determined that in the first ycar the subject

of the Ohio latershed Heritage Project would be water analysis. History, then,

is the logic for the Project's objectives.

Cne of the most critical determinants was the "later Quality Amendments Acts
of 1972", which provided the authority and appropriations for this Project.
Congress wrote and passed PL 92-500 to clean up the nation's water through
construction of sewage treatment facilities, gradual curtailment of pollutants
discharged into navigable waters and regional planning of vater resources.
Pertinent to this Project théy included requirements for water quality monitor-
ing and emphasized involvement of citizens. Congress designated the U. S.
Environmental Protection Agency to enforce the Act and authorized the Agency
to qualify and then subordinate legislative obligations to the 50 States. U. S.
EPA's Office of later Program Operations anticipated that trained citizens, es-
pecially teachers, could assist the States in monitoring. Simultaneously, thgir
students would acquire education that would augment their ability fo partici-
pate later in the Act's planning decisions. (Longer term implications of mon-
itoring are suggested in the proposed rules for "Water Quality and Pollutant |
"'Source Monitoring", EPA Part III, Vol. 39, Number 168, August 28, 1974, Fed-

eral Register)

The Ghio Environmantal Protection Agency was qualified by the U. S Environmental
Protection Agency and assigned PL 92-5C0 responsibilities before the Project
started. Therefore, Ohio EPA stated what kind of water quality data were
needed and which sites would be tested. The U. S. EPA National Training Cen-
ter in Cincinnati assigned the analytical procedures and instructed the Insti-

tute staff. By circumstance of national need the pupil objectives for the
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first academic year, 1974-75, were decided.
Measurements:

1. Measure the volume of water flowing past a selected point and
express as cubic feet per second.

2. Determine the amount of dissolved oxygen present in the water
at that point in mil1igrams per 1iter.

3. Calculate the number of fecal coliform colonies present in 100
milliliters of water.

4. Express the relative amount of acidity or alkalinity in PH units.

5. Record the water temperature in degrees centigrade.

Conditions:

1. For flow use the Pygmy Teledyne-Gurley flow meter, immersed at
depths and stream bank distances as specified in U. S. Geolog-
ical Survey methods.

2. Determine dissolved oxygen by a modified alkali-azide Winkler
method, fixing oxygen in the field with preweighed reagents
and titrating in the laboratory with sodium thiosulfate.

3. Count fecal coliform after membrane filtration of the water
sample culture on appropriate median and incubation at 44.5°C
+ 0.2°C for 24 hours,

4. Measure the acidity by standardized pH Meter.

5. Water temperature requires a standardized centigrade thermometer.

Extent:

1. Take flow measurements and all other tests or water samples at
the same location, identified by grid coordinates and stream
bank markings.

2. Average results from three determinations for dissolved oxygen,
fecat coliform, pH and temperature.

3. Measure all parameters at two week intervals throughout the ,
school year. 4 Y

The aim of each objective is to teach professionally recognized water quality

procedures. Therefore, the origin and reference for each test is Standard

Methods for the Examination of Water and Wastewater, 13th edition, published

by the American Pu51ic Health Association, 1015 Eighteenth Street, NW, Wash-
ington, D. C. 20036. The Institute elaborated the procedure in Volumes I

and II of the Guide Series (1isted on the inside front cover) and produced
audio-visual learning units for dissolved oxygen and fecal coliform methods.
Procedure limitations, techniques and supplementary tests are included or cross-

referenced in Institute publications. Additions to these few objectives have

been made and will be described in later reports - see Chapter XII for Project
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dissenination plans.

Following surmer training, de.cribed in Chapter III, and with equipment,
supplies and student objectives in hand, teachers began implementation.
School adininistrators had previously sanctioned adoption of the Project
but they had not required teachers to state explicit plans for implementa-
tion. Also, the Institute's summer staff assumed that articulation of,

and preparation for, introducing new processes and materials were either
unnecessary or fruitless at that point in time. They relied instead upon
the inservice year's regional program to assist the teachers. The regional
program is presented in Chapter V. (Additional information about attempts

to implement changes in school systems generally is condensed in Chapter XIII.)

The teachers' implementation objectives would become the central concern of
regional monthly meetings throughout the entire school year. Fully detailed
in another publication (Volume VI - see inside front cover) these are the
major responsibilities which each teacher would face:

- assign 1uvestigative activities appropriately by grade level, class
number and daily schedule;

- specify the extent of pupil involvement - include frequency of sampl-
ing, time needed, supply costs;

- negotiate transportation schedule, off-campus permission, safety pre-
cautions, community impact, extracurricular conflicts to the limiting
factors;

- use field data to propose concepts; use other resources to interpret
and extend the study;

- relate to other teachers and their courses within, and between, schools;

- develop complementary skills, such as interviewing, photogréphy, report
writing, public speaking;

- organize the field and classroom sequence so that it is purposeful, chal-
lenging and achievable. :
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CHAPTER V

Project Task 3 - A Sustaining Mechanism

The earliest efforts to apply the teaching methodology through watershed studies
proved that summer training alone could not guarantee implementation. Teachers
needed support but found it lacking within the established Schoo] system. Tney
would require an extracurricular structure similar to that which accommodates the
football team and a coach, a game plan and playing schedule as well. Qut of
necessity the Institute helped create a mechanism external to the school curricu-
lum which provided an "educational coach", "player contracts" and performance

deadlines.

The mechanism is an operational relationship among a state university, surrounding
secondary schools and an environmental regulatory agency. The idea for this re-
lationship originated in 1971 before the newly incorporated Institute for En-
vironmental Education accepted federal grants fo start the Northeast Ohio three-
year experiment, the "Cuyahoga River Watershed Project". Or. Robert Rolan, Director
of Environmental Sciences, Institute of Urban Studies at Cleveland State University
was interested in opportunities for enrolling more teachers and focusing on Cleve-
land's environmental problems. He was also CSU's representative to the Ohio Board
of Regents Inter-university Committee on Environmental Quality. Under Dr. Rolan
the Institute's Dr. Peter Gail established inservice courses for Cuyahoga Project
member teachers and three years later Dr. Rolan described this operation to the
Regents Committee. Four of the eleven member state universities (selected for
their geographic location and limited in number by grant funds) subsequently
became, with CSU, the "educational coaches" for the five regions which, in 1974,

formed the "Ohio Watershed Heritage Project".

During the"Cuyahoga River Watershed Project's" three year history, the Institute
and Northeast Ohio schools worked with a number of regulatory and civic organiza-

tions, seeking to create a suitable education:service agreement. Several, however,
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such as the City of Cleveland Environmental Health Service and the Federal Trade
Commission vere contacted before sufficient organization and training vere
available to plan and carry out responsible field investigations. But, by 1974,
the State University and the schools were synchronized and the requirements of

the U. S. Environmental Protection Agency's PL 92-500 were an opportunity.

The Ohio EPA chose from the Regent's Committee members four state universities

for their proximity to Ohio EPA District Offices: in Athens - Ohio University;
Bowling Green - Bowling Green State University; Cleveland - Cleveland State Univer-
sity; Columbus - Ohio State University; and in Dayton - Wright State University.

As soon as the universities were identified the Institute commenced three-way

negotiations among university, the Ohio EPA and secondary schools.

First, the Institute contacted university professors identified by their academic

responsibility for environmental education. These were:

Athens: Dr. John Collier

Dr. Ray Skinner (Matt Ginsberg)
Bowling Green: Dr. William Jackson (Guy Acerra)
Cleveland: Dr. Paul Olynyk (Tom McKenney)
Columbus: Dr. John Disinger

Dr. Robert Roth (Jane Adams)

. Dayton: Dr. Ronald Schmidt
Dr. Michael Smith (Beverly Varner)

These men were as interested as Dr. Rolan had been three years earlier in seeking
closer community programming with secondary schools. They agreed to these actual
contractual obligations:

(1) "ldentify a graduste student capable of coordinating the high school program,
recognize his/he. work with .. student as a course for credit activity, and
provide appropriate € - ervision of the student.

(2) "Provide lab facilit... . the two-week summer training program (July 8-19,
1974) and grant, credit to the teachers attending the course.

(3) "Assist in the development of the program and participate in evaluation of the
program and ways tc improve {ts effectiveness.
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(4) "Develop the liaison with local high sch061'administrators. teachers, and
students.

(5) "Operate in accord with the plan proposed to U. S. EPA and funded on April

4, 1974."
Professors in the four new regions began fulfilling the contract terms in April
and May 1974. They recruited a graduate student offering him U. S. EPA and pri-
vate foundation grant funds, $500 to work-with the Institute's training staff,
a $3500 Fellowship to coordinate the regional schools September 1974 - June 1975
and $1500 for travel, communications, supplies and the university's administrative
overhead. The graduate students chosen are 1isted in parentheses above. Fach
professor also contacted five local secondary schools often through administrators
or teachers who had been their students. The prospective Project teachers were
screened a priori for interest and competence. MNext, each of these teachers
selected one student (occasionally two) to be a training partner. By June three
regions secured five schools with two teacher:student teams from each school -
except in Colunbus where zealous Dr. John Disinger signed on 13 schools. (Later,
this larger number would become a handicap for the coordinating graduate student.)

The Project officially commenced in mid-June 1974.

At that date the regional graduate students attended a two-week Project orientation
and technical seminar in Cleveland. Immediately after they returned to their re-
gions and, one week later, with help from Institute staff they duplicated the two-
week sessions with their regions' teacher:student teams. The training details are
in Chapter III. By the end of the summer Project participants from the universi-
ties, Ohio EPA Central and District Offices and the schools had worked together,
understood the plan and were prepared to coordinate their activities systematically

during the academic year.

A major function of the compact was faciiitating Information exchange. The infor-
mation of first importance concerned startup progress and problems between teachers
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and students, teachers and administrators and the distribution of technical
equipment. The information exchanges were mostly in person. There were four
types of meetings: (1) graduate students and teachers weekly or biweekly;

(2) graduate students, their professors, other resource persons, teachers and
their students monthly; (3) IEE staff periodically in person but also through
letters, telephone calls and ‘supply shipments; and (4) an participated during

a 2-day workshop in April 1975.

The information exchanged related to the summer's technical training and its
application under school circumstances. Discussions included the us: of equip-
ment, standardization of chemicals, quality control, etc., as well as the pro-
cessing of collected data, its interpretation, and the use to which the reports
would be put by the Ohio EPA. As often as the meetings centered about technical
aspects, they also concentrated on problems of transportation, availability of
supplies and equipment and particularly operational responsibilities. Of the
three major areas of responsibility, the best understood was that of the teach-
ers and students, next the university professor and his graduate student and the

least was that of the Ohio EPA District Office's personnel.

The scheols were junior and senior high (in one area a 2-year technical college),
private, parochial, and public, all boys, all girls, co-educational, urban, suburban,
rural, vealthy, poor, and diversely and deeply committed to the Project. In some
schools the Project students were a small number of high achievers, in others an
entire class of mixed ability students and in at least one they were small numbers
cf very low achievers. Interest, ability and energy seemed to cut across all of

the above categories and these were the most important student determinants for

_success.

The Project school task was to collect specified water quality data from assigned
streams and at scheduled times. The data was to be reported on a standard form,
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identified by grid coordinates and station site computer code number and sub-
mitted biweekly to the nearby Ohio EPA District Office. Summer, and then
inservice year teacher training, provided all necessary information to start
this program although later funding shortages restricted the numbers of costly
equipment and, in turn, the amount of accurate information produced. Beyond
these Project assignments many schools proceeded to make other field measure-

ments and to use that information to broaden the program,

The university in the four new regions functioned in the same capacity as the
Institute for Environmental Education in Cleveland for the 30-school "Cuyahoga
River Watershed Project". The university serves as regional Project Coordinator.
The professor has knowledge of the schools, university administration and can
help establish course credit. The graduate student handles all off-campus
contacts. The professor signed the contract, chose the graduate student, re-
cruited schools, hosted the two-week summer training program and then attended

monthly meetings, instructed at seminars and supervised the graduate student.

The graduate student's role varied considerably frem one region to another - a
teacher's field assistant in one, an equipment deliveryboy in another. The
graduate students delivered sensitive and costly equipment (a Teledyne-Gurley
Pygmy Flowmeter, a Yellow Springs Instrument Company Dissolved Oxygen Meter, a
PH Meter) to each school as tests were scheduled. They also prepared, delivered,
and checked short-1ived chemical reagents and assisted teachers and students in
field and laboratory procedures and in contacting community resources to augment
classroom interpretation. Some Coordinators became personally very intimate
with teachers and students, others did not even have the time to fulfill more
than the simplest functions. A11 Coordinators were superbly qualified in some
technical competence, professional interest in education and readiness to do more
than the job first required. They were highly regarded by teachers and students,
the latter even remarking that"somebody cares!" For the reasons detailed later
44
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in this report it became evident that a single graduate, with 15 hours per
veek available, is extended unfairly to the Project if he is assigned more

than five schools to coordinate.

The Chio EPA planned that, in addition to granting equipment funds, the District
Offices would each have one designated staff member who would participate regu-
larly in the Project. That staff member would receive the data, forward for
storage fn the national STORET system and receive back an indication from the
central Ohio EPA Office how that data was used to effect further investigations
or decisions. The District Officer would then tell the schools what further
frequencies, sites, or new data might be needed. Even though each Region pro--

gressed at different rates, all of the actions did not take place.

The data pipeline was "valved" between field and central Ohio EPA, next the
teacher, the graduate student and his professor and then the District Office.
During the course of the first year, data was held in each Region ty any one of
these determination points. 1In the first situation, the séudents did not have
sufficient equipment; in the second the teacher might not have been satisfied
with the quality; in the third the professor sometimes wished to see information
from all of the schools simultaneously; and, in the last, often the District
Officer could not be contacted or he postponed forwarding the data for reasons
not always understood. The reasons included his need to have information over a
longer time span, insﬁfficient time to record and enter the data, jack of Prdject
knowledge due to personnel reassignments and still-continuing preoccupation with
consequences of hovemoer 1974 election turnabouts and subsequent budget changes.
Agency coordination among the five District Offices was the Project's weakest
1ink and correction prbvided an important cevelopment to the Project's second

year (described in a later Chapter).

Further role description is contained in Chapters VIII-XI from taped interviews

and written responses of graduate students, teachers, students, parents, and
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non-Project participants. These remarks characterize the experiences of the
first year more than they define the future role. Funds for a professional
assessment are currently teing sought. Further reports will then become avail-

able during 1977.
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CHAPTER VI

Evaluation

An evaluation ir.trument vas designed to produce conparative information about
Project implementation and to catalogue both planned and unplanned outcomes.

Cata was collected differentially by Region, by school and by information source.
The instrument proved a useful measure of achievement and harvested a diversity
of value judgements. Decisions considering the results modified the second year's
summer training and organizational relationships amony the three principal groups

and the substance of student activities.

The primary evaluation instiument was a questionnaire. It contained ten information
and five source categories. The matrix outline follows and a copy of the question-

naire is dppended:

Information Category Source Cateaory

Grad Stu Teachers Students Parents Obseryers

I. Before the Project X X X -, -
II. Changes subsequently X X X - X
III.  Program definition and X X X - -
features
Iv. Benevits to students X - X X X
V. Multiple discipline X X - - -
approaches
VI. Relevance of topic X X X - -
VII. Outside perception of the X - , X - -
program
VIII. Ways of evaluating the - X X - -
program
IX. Career and educational plans - X X - X -
X. Self learning and comments - X X - -
Numbers of Sources responding-5 30 109 30 20
4 1
1 1



The interrogative for~mat permitted some questions to be answered by "yes" or "no"
and others by explanation. The questions were formulated by Janet Beck, a Case-
kestern Reserve Univers’ - Law School student and field tested by Greg Cznadel,

an undergraduate Project Intern from Kalamazoo College. The five Graduate Student
Sources were intervie, d in person and their responses taped; the remaining Sources
responded in writing. The period of administration was May-June, 1975, nearly a

full <2r-ol year after initiation.

A second questionnaire was answered by students attending a teacher:student feed-
back session April 11-12, 1975. Five questions authored by the U. S. Environ-
mental Protection Agency were given to forty-five students. The questions were:

1. Is the Project challenging to you? Why?

2. How do you feel about it personally?

3. What have you learned?

4. Vhat is your future in the Project?

5. nhat wouad make the Project better?
Responses were listed by Region and school, copied and distributed to each of the
five Regional Coordinators for teacher information. Additional copies were sent

to U. S. EPA and Ohio EPA (and are available from IEE).

Other evaluation information came from non-formal mechanisms. Monthly regional
meetings, telephone conversations, letters, school site visits - all provided op-
portunities to ask questions of teachers and students, observe field sampling pro-

cedures and examine equipment and reports on a personal level.

Collectively, formal and non-formal channels provided the background for this report.
Selected data fs presented by Source from the first and second questionnaires in the
following Chapters. They present this overall picture:

Pegions - four out of five successfully implemented the Project

Graduate Student Coordinators - popular, respected, effectively employed in

small regions, relegated to delivery status in large region
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Teachers - elated with student achievement and administration and parent
support; frustrated by equipment shortage, inadequate supplies
and field logistics

Students - challenged by national environmental priority, enriched by
research experience, pleased with teacher:student equity, bored
when limited to test repetition, disappointed when EPA not involved,
begged activity expansions

Parents - gratified by school's adoption, recognized career implications,
accepted risks, reported heightened interest in learning, helped with
transportation

Observers - emphasized practical value, lauded student cognizance of en-

vironmental problems, associated value to independent learning and

community improvement

At a later stage the Project should be evaluated professionally by an outside
organization. Plans have been formed with Case-Western Reserve University to
research an evaluation procedure and to conduct the study. Findings will relate
to why schools first "adopt" the Project and, then, to how teachers and students
"implement" the Project. The evaluation will include verification of student
performance examinations and will itemize recommendations for Project improvement.
Its purpose will be to guide teachers toward effective, economical adaptation of

investigative processes generally and environmental studies particularly.
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CHAPTER VII

The Graduate Students

As information sources, Graduate Students Coordinators are uniquely qualified to
report regional Project activity. In 1975 they were chosen by University faculty

for motivation and abiiity and then they were paid through grants from the Institute
for Environmental Education to communicate critical?, ind regularly with all partici-
pating regional teachers and students throughout the school year. The Institute's

assessment was that their integrity and honesty was unassailable.

Not all Coordinators, however, had equal access to information. One covered three
schools, another thirteen. Some became intimate associates with the teachers and
students, a few were seen as teachers' assistants and given field responsibilfties
by these teachers, others had time only to transport equipment or supplies, one
started in mid-year and each had different teacher needs to manage individually.
Information opportunities, therefore, were a function of several factors which

is restated in Student statements.

For these reasons responses to questions (see Appendix ) are quoted directly.
Between March and April 1975 three Graduates were interviewed in person and the
conversation recorded, two replied in writing. The former procedure offered some
new directions which justified occas1ona1‘departure from the prepared series and

the latter produced variously long, short or no ansvers to the questions. Excerpts
are given beneath the most appropriate question and, if and when ansvered, from each

Student in rotation:

Matt Ginsburg Athens Ohio University

Guy Acerra Bowling Green Bowling Green University

Tom McKenney Cleveland Cleveland State University

Jane Adams Columbus Ohio State University

Bev Warner Dayton Wright State University
41
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Question IA - What 1s your role?

(Matt Ginsburg began his master's in Biology during the Project's first year. He
inherited a most difficult situation and throughout the year received the least
heln. Some of the schools are still participating but there 1s not a funded

Coordinator at Ohio University in the seccnd year.)

From day one, when the summer 1aboratqry &t Ohio University was locked, unstaffed
and unequipped, improbable imbroglios consumed time and energies. As mentioned
in Chapter III the participating schools ranged as far north as Lancaster, Ohio
(near Columbus), from junior to senfor high to a two-year technical college, from

well-financed Lancaster Public Schools to virtually impoverished Federal Hocking 8

Junior High School. Individually the teachers were culturally polarized, dif-
fered widely in academic preparation and expected either an extremely structured g
course, with elaborate support or simply words of encouragement. Confusion and '
antagonisms more than learning and commitment characterized the summer training
meetings to the extent that the Graduate Student devoted his follow-up time to

reconstruction rather than coordination.

(Guy Acerra, at the time of interview, was a master's candidate at Bowling Green'r

University. Upon completion of requirements in August 1975 he matriculated at
Ohio State University's doctoral program and continues with the Project, suc-
ceeding Jane Adams.)

In terms of what I do, 1f the Graduate Student weren't there, the program
wouldn't be in existence....to tie in all the high schools. It's really hard
for the high schools to get out on their own and make it meanfngful. I

think someone should be there coordinating the effort. In our case we have
high schools 25-30 miles apart and they are working together pretty well.

My role is to tie in all their work and make it seem 1ike they're working

as 2 whole instead of just 11ttle pieces. The main thing....you know people
oftentimes, when they are working, thinking about the environment, consider
themselves powerless and maybe even a school can get that same idea. They
think, 'Well, 1f I do something it's not going to mean anything. If my school
does something, 1t's not going to mean anything.' I think the Graduate Stu-
dent car tie all the schools together and the Graduate Students' role is very
important since there are schools in various parts of the State. There is a



Graduate Student in Columbus, and Dayton, and Athens ... and we're al)
vorking tovard the same thing and you don't have the feeling that my work
doesn't count. It does count and you can see it. And I think the students
can tell. I can tell it and if I can keep the students aware then it will
be a lot better when someone's out testing Po Ditch every other Thursday.
They test it and they get a little bit out of it but this way there's a
vhole they're vorking towards. I think that's one of the things that
shouid really te brought out. My role is to keep that whole going.

In Colurbus there are 13 schools, here there are only four. That makes

it casier for me; I can spend a Yot of time with them and get out into the
field. They ask me questions and I try to answer them as best I can. They
need resources and I try to lead them to resources.

(Tom McKenney became the Cleveland Graduate Student in January 1975, mid-way
through the year. The teachers in his schools were among the most experienced

of the three-year old thirty-school “Cuyahoga Heritage Project" in Northeast Ohio
and had served as Project staff during the summer training.)

My role is surely a bit different than what it was originally intended and
different from the other Graduates. This is due to the fact that I came in
late and my three teachers were all pretty much indepandently doing the Project.
My main role was to get the three schools together, to make ure they were

all using the same methods, to coordinate sharing equipment :nd coordinate

the data. I also feel a great role is providing additional learning exper-
tences for the student. For example, we visited the State Laboratories

and we talked about other parameters of testing while doing our bi-weekly
testing.

(Jane Acams is a master's candidate in Ohio State University's: School of Natural
Resources. Unlike Guy with four schools, Jane coordinated thirteen junior and
senior high schools in and around Columbus. She saw her role, disappointingly, as
a supply courier.)
In the beginning it took a 1ittle bit of administrative talent to pull things
together so that was challenging. MNow I've got everything pulled together so
the only auestions that come ubp are hassle-type guestions like the flovi-meter
q0ing cut ... acgravating kinds of thinas. I just drive out to the schools,

celiver tre stuff and I'm not teaching like I would 1ike. That's the main
thing, ry rosition as a Graduate Student is not what I would 1ike it to be.

(Beverly Jean Warner, Masters of Science program in Analytical Chemistry at Wright

State University, researching acid mine drainage water conditions, coordinated

five schools. Some of her teachers felt they didn't need a coordinator and in the

second year there is not a full-time substitute for Bev.)
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Like the other Coordinators, Bev found that some teachcrs depended upon her to
conduct student field investigations, others were self provident after the sum-
mer orientation. Typically, she prepared chemical reagents for the teachers and
delivered the single set of costly equipment to each school in succession. Ul-
timately, these delivery duties would be eliminated as the schools acquired their

own equipment or mixed or purchased the required consumable supplies.

For the second year scholarship funds have not been generated for Bev's succes-

sor. The Acting Director of Wright State's Environmental Center is seeking four-
year Project scho1arsh1ps‘fr0m local industries and private foundations with the
assumption that if the Graduate Student Coordinator is needed by additional partici-
pating schools they will support that cost through tuition or fees. The regional
teachers are now functioning without reqular University assistance.

Question 1B-How does this function differ from other jobs you have had as a teacher,
scientist, coordinator, etc.?

Matt: 1I've never had a job 1ike this before.

Guy: Well, actually it doesn't differ very much at all. My interests, you
know have been in geography and geology for awhile. I've always had
these interests. 1've been steering off, 1ike this map work with the
blind. But it's 1ike night and day. Mostly I keep coming back to this
and I've decided this is what I'11 be doing.

Tom: The main difference between this function and others I have had are
that this is far less structured. I was on my own more so than in
many other jobs. This allowed me to be creative.

Bev: This differs greatly as I act more as a 'third party' rather than
being intimately involved in part of the program.

Question Il-Has this work changed any 6f your career or educational goals? In what wa)

Matt: No.

Guy: It certainly has. You know I'm really qoing to be involved vith this pro-
gram next year. A year ago I really didn't see it. 1 thought of myself
as going into strict research for the blind and there've teen a lot of
things coming un that are making me move to environmental education. 1
think it's a good move.

Tom: VYes. It affirmed my knowledge about myself that I will never be any good
for a highly structured, boring, 9-5 type job. I have a reneved inter-
est in teac%ing as a career,

Jane: I'm sure that if I were to go into curriculum design this is a good, prac-
tical experience, the problems you run into in a pilot program, definite1y
it's a valuable experience that vay, knowing what 1ittle problems you run
into. But it hasn't changed any goals.

4'i
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Bev:

No, except now I know I wouldn't ‘teach for a 1iving.

Questicn III-A-Is this Project in any way different from other courses or program

Matt:
Guy:

Tom:

Bev:

you have taken, taught, or observed?

Yes.

Quite a bit. The outdoor education aspect - most things are in the
classroom. I've had a field trip or two. One field trip I did have
was five weeks in New England. That was the closest thing I've had
to do with environmental education. Mostly we were concerned with
geography and cultural things although you really work with physical
and cultural data when you are vater testing.

Less structured - allows more student involvement and control and
student initiation of ideas or goals.

It in no way resembles any other activity I have been involved in.

Question III-B-Could you briefly compare the different approaches taken in the

Guy:

Tom:

Jane:

Bev:

field and in class by the different schools you are working with?

You'd look at the schools and first examine the role of each of the
teachers working at the school. First, we have a chemist working on
the program, two biologists. The biologists emphasize interest in
bacteria, the chemist in chemistry. And in that way they differ.

The one school has quite a bit of money; that makes things go easier.
The other schools have to improvise more. I think each school is
getting a lot out of the different wa,s they approach things.

At Woodridge a core group of students do all the field work. This is
done during free time in the morning. ~hen one or two students do

one test for all five stations during their free time. Another group
does another test. At Berkshire and St. Edward, the students are in

five groups. Each group is responsib. for the sampling and all the
tests for one station. The St. Edward yroup must do field work after
school and most do all the testirg in the field and then go straight
home. I feel the Woodridge method has wrrked the best. All the

students have done all the tests at le: ¢ once. However, by dividing

up the tests, they get mucn nore acct te data.

Well, one thing has to do with t!. (.. -endedness of the teachers, i.e.,
their philosophy as to how much recporsibility to deleaate to the stu-
dents and how much to do themselves. I think that's kind of an interest-
ing thing. I have one case where really everything is up to the kids

and they're middle-school aged children and they have quite a bit of
responsibility for making sure they have everything they need to go out
into the field. They do all the calculations, fill out all the data,

get it to me; it's up to them. VYou know, sometimes they goof, so some-
times they make it a 1ittle harder for me. But those kids are learning

a lot. On the other hand I think some teachers do quite a bit themselves,
guite a lot of clean-up, even taking some of the chemicals and doing tests
at home. I 1ike the concept ... gettirg the students to get all the data
and not doing all that for them.

Two teachers use it as an after-school hours project, two do it on school
time as an individual project, one does it on a class basis.
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Question III-C-Are there any problems,pitfalls or obstacles common to each class

Matt:

Guy:

Tom:

Jane:

involved in the Project?

The main problem I have noticed is with the students in the junior high
school level. They really don't understand what they are doing and they
bore easily.

(Responding to a subquestion on school scheduling) I think it should be
a golden rule that field sampling has to be before 1:00 p.m. I can list
a number of reasons: first of all if we go out after school we run into
problems of getting people home; the people you're going to get are busy
people and they have a lot of extracurricular activities, football,
wrestling, etc. Your really good students would be chopped out of the
program; besides they're tired. After spending all day at school you
really don't want to spend more time out there. Also, if you're travel-
ing distances 1ike I am running into the problem of traffic jams and

in the wintertime, darkness ...

Most schools split their students up so at the most they only miss one or
two classes a month. Generally, the students who are with us are pretty
good students. They're on tne ball and missing these few hours isn't
going to hurt them. I think they learn more out in the field anyhow. It
tends to wake'em up especially in the wintertime!

I've had police stop in the beginning at quite a few of our sites. They
said they were just checking because there were quite a few guys poaching
for squirrels or the police are wondering what you are doing out there
with all that funny looking stuff. I'm in an industrial area with Scott
High School and I park in a truck firm and they always seem to drive by
vhen I pull up and they always ask 'What are you doing?'. Then I explain
and they say, 'Oh, that sounds good!' This one farmer lets me park on
his farm and we walk down to the Portage River from there.

Most common problem is the students who forget to bring necessary equip-
ment. They usually forget the most ordinary supplies 1ike paper and
pencil.

Very few schools here in Columbus are on flexible scheduling and so
evervone here has to go out after school. I think that is a little

more ¢ a strain sometimes than where you have a more flexible scheduling
ard take kids out during the school day.

One seiwol really has a nice situation. Wednesday morning is a planning
t.mr tecause they have a core teaching approach and so that's planning
tirie for all teachers to get together and plan while the students go to
other kinds of activities 1ike music and art, physical education or
independent study and this is when that school goes out on field studies.

One inner city school just had to drob out because it was on a very rigid
system and the teacher would have to go out after school as that was his
only time. And he couldn't generate enough interest among the students
to devote their after school time to something 1ike this. Many had Jjobs
or had to go home and babysit with the kid sister and many others, I'm
sure, just weren't too interested. That definitely vwas a detriment for
ther.

Flexible scheduling ... I just couldn't see teaching science any other
vay now. 4')
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Tuestion TII-T-What steos have been taken to Todify or expand the class or field work?

Cuyi W11, they are cetti~g tored. Like !att (a Bowling Green High School
student) you net Matc earlier - 1 took him down to the EPA District
Office so that he could learn how to test for nitrates and phosphates
ard that's an additional parameter. e went to add several new para-
mztzrs at each of the schools. Ye have my computer maps (printouts of
dissolved cxysen concentrations by grid coordinates) and that's an ad-
vanfage the otiers don't have.

in Toledo, Jim [a tnacher) is working on extra things over ard above what
«2're doing. His class is goina to Ee doing a 'time-of-travel' study on
the Cttowa Kiver. We'll sample at the headwaters and then moving down-
striam the <are speed, we'll sample at several sites from that same

rarcel of vater. We'll fiqure out what happens to bacteria over a period
of time, what happens to all the parameters we test over a period of time.
They're having all trese different ideas now of how they're going to run
this. ,

am: w2 have taken additional field trips. The students are also adding many
more studies that build on what they are doing in the Project, i.e., road
salts, acid rain, etc. -

Zavi 'ost teachers would like to do it us a class project next year, if possibie.

Cuzstion IV-A-What benefits can a teacher or student get from a proaram similar to this?

“att: If there is enough interest there is much to be gained. For the teacher it's
2 chance to vork more closely with the students. The students are learning
by doing which seems about the best vay.

Guy: ow the teachers have the means to explore environmental concerns vhich
previously they may not nave been able to do. There's equipment provided
to them that raybe they didn't have. A lot of them didn't. There is
quidance here by me, the Institute for Environmental Education, the train-
ing centers here vhere they learn to do things that maybe they couldn't
do before. I think the teachers wanted to do things like that before;
this program helps the teachers get right out and explare the community
rrotlems. Bowling Green ... every city has its problems ... Bowling
fireen has Po Ditch. It stinks, there's something wrena with it, the
ditch, it's polluted. Okay, the students have a chance to get out thers
and co things with the ditch. They can get out there and see it, look =.
it over a period of time and find out how bad it really is. They hear
stories, they can smell it. They can ao right down there and test it,

Tom: It rakes school more interesting for both teachers and students. It ca>
stimulate them and renew their interest in other aspects of school.

Jane: It gives an awareness of problems in thre environment, it gives them some-
thing to te exicted about, it shows them that science is useful sven to
the nonscience minded., Getting out of the classroom, using anothzi format

is good.
Cev: Tre introduction to problems of vater quality and reicistd probtow: throury
an effective monitoring program is a benefit of this proorom
50
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Question IV-B-Have teacher and student interest in this program diminished or in-

Guy:

Tom:

Jane:

Bev:

Matt:

creased during the year? Can you offer an explanation for this?

For awhile it was cyclical, depending on how thinas were: when we had

a big problem things would kind of slow down. And then as we could work
around that interest would come back up. With the first kit from winter
a lot of the schools were really down. The first time we went, with
Scott School, the kids just weren't prepared for cold weather and they
just froze. I could just see it ..'I'm not going next week, I'm not
going, I'm not going'! The kids from khitmore vere out there until

it got to be 31°F, they were doing flow and the flow meter would turn
and then all of a sudden it would just freeze and stop. Soring's

coming up and the kids surely will want to get out and it'11 be easier
to test the water.

You'll always have interest because right now more kids in high school
are more interested in going out and actually doing something instead

of sitting in the classroom. .. matters not whether its freezing out or
really hot. I've had a lTot of kids in my class ask me how they can get
involved but they're all senior and going to graduate.

e haven't had the problem of people dropping out. Most of the time we
have someone bringing in a new student and asking if we can take him out
and show him a few things. So we take another student out and we train
him - the kids train him. But we really haven't had anybody drop out

on us except for a couple. I think we've increased in all of the schools.

There was diminished interest at the very end. UWhy? Because so many
other things had to be done at this time of year. But the field trips
to the water resources lab helped restimulate as did the workshop April
11-12, 1975.

I don't have any real strong indication that its gone either way. It
seems 1ike more and more kids have been drawn in at our monthly meetings -
each time additional students show up.

Teachers - increased. Student - in many cases - decreased as they can't
see their data being used any place. (The Dayton, Ohio EPA District
Office 1iaison staff members had been transferred and no replacement as-
signed to the Project.)

Diminished in general - can't really exnlain why.

Question VI-(Ouestions I-A and B answered in Chapters VIII and IX)

Do vou think this program is 1ikely to be expanded at any of the schools
vou are working with? Why?

(One of Guy's students): Ve're starting a new program, 'Senior Search',
vihere we get out of school for 9 weeks. Ve work on anything we want

and make a report at the end of 9 weeks. The reason for that is to work
with other high schools and get us interlocked so we're closer and this
program right now is doing that. In 'Senior Search' you only have to
come to school one hour per week. You have an advisor, you make a report
to a committee of the board members, board of education and all the big
brass and they tell you whether they should give you credit or not. I
was thinking about doing that with the EPA program. A11 seniors are

Ol
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Tom:

Bev:

eligible for it. You put your application in; the Board reviews what
you're going to do; you have to write up what you're going to do, what
credits you're getting. CSee, I'11 have to drop Modern History and that
English course; maybe my teacher will read my report and if she approves
che'1l give me the credit.

Yes, students have talked about it to other students.

Yes, the interest with the teachers is increasing greatly.

Question VII-Briefly state your opinion of the success of the rrogram at ecach school.

fuy:

Tom:

Jane:

I really like the program, I think it has a Jot of merit. I really get a
Tot cut of the program. I would like to see the students doing a little
mora than what they are doing now. Everybody secems to be busy all the
time. The time we spend out in the field - I don't want to see it become
monotorous. I think up until now we've been pretty lucky. A1l the kids
vorking with the program are generally inquisitive. They try to find out
things when they're cut in the field. They've learned a lot. Even from
where they were from last year to this year. They've learned a 1ot about
environmental problems. Being out in the field things catch their eye

or their subconscious and they pick it up a lot easier when they read

about it later on. Doing things is a 1ot easier than reading about

them and trying to learn about them that way. Doing is important. I think
the program is successful in the schools that I'm involved with. No really
major problems have cropped up.

Generally the students have been able to do a Jot more with their education
than by staying back in the classroom. There are a number of sStudents
interested in environmental careers and I think this has helped them a 1ot
and maybe spurred their interests to try to get those environmental careers.
They ask me a lot of questions about colleges and I try to refer them to
colleges that specialize in environmental careers. They ask me a lot

atout college 1ife in general - just to be able to give them an idea of
what it's 1ike out there ... what kind of tings people study ... like what
do people do when they test things ... what goes into an evaluation or a
preblem study ...

I think this is a tough question. Probably evaluation must be done over

a period of time and it might just be an overall feeling of success or
failure. Testing skills and knowledge vould seem to be of only limited value
for evaluation.

Yes, I think there is room for a lot more education in some cases. I don't
think we've used the potential in all cases. I think we could help the
teacher with curriculum ideas, teaching the significance of these para-
meters and what it has to do with city situations, industries, sewage
treatment, politics and legislation - everything. You could just go on
forever. But I think we should help them.” I know Some things that we
could use to help them which I'm learning here at graduate school.

I think we could develop some really good curriculum packets, even inter-
disciplinary curriculum packets, talking about these parameters and what
they mean and the social implications, what dumping sewage means and city
governments. You could develop open-ended curriculum packets to give them
some resources, Names of films, or people, or information - not just in
science but in social science.

That would be a pretty ambitioys pregram but that, to me, would ree: , be
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an environrental education grogram where you really begin to tie in
our envirormental problems and realities and learn that they are not
just science problems but more political than anything else.

B=y: Belmont - great, done as classroom project, everyone enthusiastic;
lWayne - very good, students and teacher all put in a lot of effort;
Chaminade-Julienne - areat, no problems, students most dependable;
Yellow Springs - good, came in half-way through the school year, next
year should be great;

Centerville - good, next year should be a lot better, teacher very

enthusiastic, the few "problem students" graduate this year so they

will not be returning.
The five Coordinators completed the year enthusiastically, pleased with the many
successful, challenging experiences reported by teachers and students alike. One,
Guy Acerra, is continuing in the Project, the other four have either completed their
degree requirements or are finishing during the Project's second year. Replacement

will be assigned as funding becomes available.

The logul Corporation in Cleveland granted Ohio State University a four-year Fellowship
for a Coordinator. (Guy Acerra will be the recipient until he completes his doctoral
work.) The Cleveland "-undation has awarded a grant for a Cleveland State University
Fellow and Bowling Green University is supporting a Coordinator out of the En-
vironmental Education Center's funds. Wright State University is requesting grants
from Dayton area fpundations and utility corporations. Only Ohio University in Athens
is not actively seeking support for maintenance of the Graduate Coordinator. The
procedure for shifting from grant to institutional funding for the Coordinator will

remain a priority until mechanisms are resolved.

(In Oreqgon, the U. S. EPA has granted Fellowship funding for 1975-76, 1976-77 and, to

date, the grant has been assigned to the Oregon Museum of Science and Indsutry and the

two students are presently attending Portland State University.)

(g
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CEAPTER VIII

Teachers
Thirty secondary school teachers with one or two studernts eazh from 5 schools in
Athens, 5 in Bcwling Green, 13 in Columbus and 5§ ‘in Dayton attempted to implement

the "Watershed Heritage Project" in 1974-75.

They were men and women from public and parochial schools who- taught 7th-12th grades
and two years of technical college. They had previously incorporated some environ-
mental studies into their 1{fe science, general science, earth science, biology,
geology, chemistry, ecology and environmental science courses. The majority re-

ported 1-3 yzars of envirormental teacaing experience, the others from 0-10 years.

Fo11owiﬁg the two-veek summer oricntation to Project methodology and skills, each
planned different ways to combine watershed investigations into their teaching
assigrments. Scme adapted ideas from the Cleveland regional school teachers who
had been their summer instructors: HMNancy Glass from St. Edwards, Jack Arnold
at Berkshire and Ron McEachen from Voodridge High Schools. These three taught
environrental studies either as a comolete, year-long course or as an Inde;endent
Study elective. A few considered the Project study extracurricular. OCthers simply
used Project activities to suppiément established courses. The 28 teacher trainees
later rade these statements about their indivicual implementation plans:
- I am planning to include some aspects of the program in the earth materials
section of my Earth Science course, in the ecology section of my General
Science course and in my assigned area of our Science Research course.

- I use it when teaching an ecology unit in General Biology and in General Science.

- It helps out a great deal in my part of the Environmental Unit dealing with
vater pollution.

- Ir chemistry ~ deal with water quality analyses, fits'well into curriculum.
- This study has been saved for more favorable spring weather conditions for
outdoor study and for a review and culmination of previous learning experiences

in the areas of topographic mapping, latitude and longitude, geology and
reteorology
H4
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- The overall science plan includes the study of pollution and how it affects
our lives, The water quality study fits the program very well btecause we
strive to get the students out of the building and into their conmunity
environnent,

Non-uniformity in implementation may be attributable to the student-centeredness

of the Project. For example, when asked how this Project differed from others, they
wrote there was "much more student independence and responsibility", the "student sets
qoals, establishes prr:edures, investigates real problems", the Project was not "text
book oriented, students actually performing meaningful activities and tests", and that

its applicability differed by "age level, mobility, size and student interest level®.

Studerit emphasis probably accounts for the varying adaptation models.

For example, one teacher saw the Project as an Independent’ Stqu Course and so HSF”‘
dents were very carefully selected based on ability to work independently". Anof;er
also perceived Independent Study as a suitable structure but also highly open. "My
aching methods remained tasically the same; we use an individualized, independent
approach. I have come to know the students better as individuals. We must leave the
schoq] atmosphere entirely. This allows thF students to ~en up more than they do
in tﬁe environmental studies which are conducted on the school lawn." A third was
more egalitarian than the first; "I used this program to enrich the science backawound
of good science students and I also used the program to encouraqge low-motivated student
Many teachers saw pre-career relationships for all students, incentives to improve stu-
dent behavior and second-level course work for older students. One summarized: "The
program is a very good life-related activity. It also is good for a behavioral modi-
fication reward vwhich has worked well, as well as a more technical study for the ad-
vanced students." In retrospect, Project teachers seem to have discovered that a

process of learning which allows students to participate in firsthand experiences 1is

not limited to subject matter, age group, geographic location or ability classification

Implementation did seem facilitated as learning conditions approximated those des-
cribed in Chapter II. Teachers noted these conditions particularly, "the students

interest and the flexible schedule that we have made it very easy to incorporate the
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water quality program into my science program“, "everyone cooperating", and "the
change vas rade easier by the surmer workshop where we got to know each other as
persors.” Teachers increasingly lost their fear of not knowing all the ansvers

and found they did not have to issue complete irstructions for all actions. One
respoerdaent coimpleted her eva’ : *n this statement: "Change vas relatively

zasy. I don't think you ha. 2ictator to be an effective teacher."

Exiectedly, the tecachers did encounter difficulties - primarily insufficient equip-
ment ard transportation and, more importantly, a gradual lessening of Ohio EPA's
nrecence.  The two logistical limitations :ere caused because none of the several
funding sources could or would provide equipment or dollars to enable each school
to conduct all of the water quality tests. But, during the year, solutions ap-
peared: schools reallocated funds from existing budgets, teachers and students raised
Project money, certain tests were modified to permit use of less costly procedures
and the Institute perfected or discovered accurate but less expensive equipment.
Transportation was a problem in part because the Ohio EPA chose stream sites that
in some cases were a considerable distance from the schools. Later many sites

were changed to more accessible streams. Then, transportation was either unneces-
sary or carants and older students drove cars. The attrition of Ohio EPA's parti-

cipation vas noted keenly by teachers and especially students.

Orio EPA committed funding for equipment and extensive manpower assistance for 1974-
75. Communications from the central office to the five District Offices probably
vas not effective, a numher of District Office staff rotated during the year and
most of them vere too busy with higher priorities to respond to the needs of the
schools. This was not true in every region. Chio EPA staff gave substantiai,
perscnal direction carticularly in Bowling Green and Athens, to report preparation,
werkshcp instruction and student discussions. A different relationship with the

Ohio EPA is bein3 considered for the second year's operation.
50
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Teachers also reported sume "difficulty" with school administration though that
meaning was never clear. One said, "The students' cooperation made it easy,
“administration made it difficult." A second reported, "ho credit is given to the
students participating in the Project and no recognition is given to the Project

as a course. Tha administration was :pproached but seemed unconcerned about the
Project - only the publicily we've received." This was a surprising opinion because
most adrinistrators were extremely affirmative on occasions of media coveraae, State
and national recoynition. Publicity emphasis may well have been the origin for the
second teacher's report also. It is likely that teachers were referring not so

much to personalities tut to administrators as symbols of schedules, clas«room

availability, busing, ‘undings, equipment and other "hassle factors". :

Most teachers were undaunted by these factors. Gains were more important than losses.

Sy

They were most impressed by student achievement and the enjoyment of working on a
colleague basis. The statements below suggest the depth of satisfaction discovered

during the year:

I 1ike working with students on a more personal basis. I also find personéi
satisfaction in actively contributing to the environmental effort. v

- Working in the close situation, and during adverse weather conditions,
presents the opportunity for a teacher student relationship to develon
that wouldn't be possible in the classroom. =

- I find that the 'teacher' student feelings weaken and the feelings of
‘co-worker' develop.

- Working with students in the field without textbook gives one a good insight
as to what is important in the learning process and ones approach to evaluation.

- At the onset of this Project I really felt that keeping a group of students
enthused and cooperating was almost too difficult. However, in our seemingly
darkest moments several students carried the torch. The present students have
a remarkable relationship.

- I enjoy working with ti.2 students outside and ar able to reciprocate their
enthusiasm more readily.

- I am capable of treating students as equals and students are capable of
shouldering more responsibility than I sometimes give them credit for.

I enjoy teaching mare when the student is enjoyinag learning.

These statements did not include the fact that in spite of the benefits the program
57
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was chysically demanding. Put, this factor too, was largely ignored. Only one
broached the turden directly, stating, "I was already doing all the activities
vihich I am chysically capatle of doing. This program hurts the quality of my
teaching in classes." An extra physical exertion is needed to create the structure
and geals so tkat the program canlgenerate the results listed above. Motivation
for that effort comes from frequent resnforcing interaction with other teachers,

the University Graduate Stucent Coordirazur and the environmental agency.

(In the Athens R2gion, that external support syster “apsed around the teachers -
for reasons given in the frevious Chapter. A few teachers, especially at Logan and
Hocking Technical College doggedly tested water throughout the year but neither school

permanently incorporated the Project in the second year.)

The teachers rated the program by looking at changes in students' attitudes and
compared stucent-originated goals with achievement through interviews, written
examinations and laboratory vork. Some perceived greater student self-reliance

and initiative and ranked these gains positively. The words expressing heightened
"interest", “achievément", and "enthusiasm” were mentioned as often as quantitative
gains. In the end they discovered ways to increase the Project's effectiveness and

made these recormmencations:

To the Institute:

locate stream test sites nearer schools;

iccate more, tetter and less expensive eauipment;
increase availability of premeasured supplies;
add new test parameters;

put more emphasis on data interpretation;

keep acministrators informed;

organize into independent study modules.

NOYW WDy~

To the Schools:

involve more students;

schedule longer blocks of school time;

secure regular transportation;

assign reserved classroom snace for Project work;
establish a two-year prograr. sequence;

Y OV > WP —

change from extracurricular to entirely curricular program.
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The Institute has considered and acted upon the first seven recommendations. The
1975 summer and inservice year training are organized to achieve these new goals.
Completion of the independent study modules will help the schools gain recognition
of the Project as a legitimate course. Thereafter, the schools' first four recom-

mendations should be met.

c;'?
-
~—
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CHAPTER IX

Students

As a student in environmental science class I think the class is more than just a
classroom and a grade. This class gives us the opportunity to go out in the field
and discover, rescarch and report what we are finding. While learning about out
environment we also can help solve some of these problems that our society is faced
with. Because this is our society and our environment we should have a part in
doing som=thing about it. We polluted it, let's help clean it up because we are
going to live here for a long time. And, if we don't get involved like this then
why should we or aryone else be griping how bad everything is - if we don't try to
do something atout it.

We help ourselves through this course and our studies. We help other people take
care of their pollutants because they're too busy. This work we do is all free
and we are helping EPA to clean up our environment. All we get out of it is a
grade and a lot of fun. But, most of all, a satisfaction of knowing we tried to
do something about it. .
'A student's view on Environmental Science
Dennis MclMahan, 12th grade

St. Edvards High School

The other Project students agreed with Dennis MclMahan. Sixty fou? students respond-
ing to questionnaires were overwhelmir 'y affirmative and urged that the program be
expanded. They wanted more students included and more equipment, additional water

testing techniques and data interpretation and, emphatically, continued invo]vement.

of the Ohio EPA. They most urgently wanted to continue the purposefulness of their

labors and the new-found relationships with fellow students and teactners.

Corresponding with length of participation, students discovered values which they had
not anticipated. These values would be important to Project expansion. An analysis
of 50 written questionnaires reveals this ranking of reasons for originally electing

the Project:
38% - environment or environmental problems specifically mentioned
30% - interesting, fun, curiosity, challenging, worthwhile
10% - I love the out-of-doors, nature, the woods, walking up streams
10% - science orientation, a good way to start science
6% - science teacher's recommendation
2% - job implications
2% - self-learning
2% - something to do during the summer,

After several months' involvement, students recognized two new groups of reasons why

5héy Tiked the Project. The reordered the original reasons slightly but placed the

N
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freedomn, responsibility, relevance, firsthand experience;
people-people orientation;

environmental content;

applied science;

advance preparation for later courses and careers;
knowledge for self-improvement;

getting outdoors.

NOYOL W Ny —

Throughout all forms of communication, the students expressed surprise and delight

by (1) the recognition given to their usefulness and (2) the high regard from their

colleagues. .

Attempting to account for these categorizations, the students described differences
between other courses and Project activities. lMost students mentioned that their
teachers did not issue texts and did not lecture. Instead, teachers used slides

and references and determined assignments in group discussion. The students con-
firmed that decision-making involved everyone and that the discussions were usually
essential and informative. They added, however, this unfamiliar procedure caused Some
confusion. Sixty-six percent of the students rated planning from "well organized

to pretty much organized", while the rest thought it was clearly not well organized -
at least in the beginning. They were generous in acknowledging startup problems, ™
but at least 807 encouraged better organization in the future. A major difference"
was that facts were obtained first-hand at an outdoor location. The amount of time
outside varied from a few minutes to ten hours; all students averaged 40% of the
Project time outdoors. The subject matter was interesting and challenaing to all but
one student who thought it was too easy. Later they would insist on learning new
techniques and environmental relationships. Their direct words are more illustrative
of the Project's differences.

Freedom, responsibility, relevance, firsthand experience

These words were used repeatedly, often together, sometimes separately, never to mean
escape from classroom or work but always to grope toward a statement of mission. The
students becorme aware of a logic between now and school and the future and out-of-schoo
Awareness of a connection seems to precede statements of purpose, being needed and
identification with a role. Though apparent in later statements following, these

observations are illustrated in the five quotations selected and arranged below:
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I've definitely learned the technical skills, that's practically a
tasic requirerent by now. Apart from that, I've begun to see how
rany factors are related in the environment (such as cause-effect of
strecam damage). I've also seen the attitudes that most people have
toviard the environment and studies like this.

I rave learned, of course, how to tzke flow, D.0, total coliform and
oH. T have also picked up five easy steps to falling into water. Also,
¥ou becore aware of your father's 25 yecars in the pover industry gut
reaction to the EPA. What ve're up agcainst is stifling. He will admit
things are bad but what can you do atout it, stop running all the indus-
tries? ‘“here is the rioney to clean up going to come from? Probably

the biggast advantage of this program is getting a head start on think-
irg about what to do.

I 1ike this approach. it gives you more freedom and responsibility.

. Learning from experiences, class seems much more relevant to what's
going on in the world and what I can do about it.

. There are all kinds of things you could work into it. Anything from the
macroinvetebrates to the songs of the birds along the shore. I only
wish we had a period or two a week during school to give myself and
others some time to devise some new and different techniques and in-
vestigations. Not only would it benefit the EPA but it would also
supply some good experience and possible topics for extensive inves-
tigations.

People-to-people orientation

"Teachers" are stercotypes. Students were surprised when the teachers broke out of
the stereotype. L:ater, “reir fellow students and bevond them community persons,
also turned out tc e "people". Students liked what they found and became aimost
possessive about the events which opened doors between them and their colleagues.
‘The wonder is direct and simple:

. You really get to know your teachers as people.

. when I first started, I didn't realize that teachers are people. But
nov when I see a teachor, I think about the person. In this way I am
glad I took the: course.

. Trere is a definite bond of friendshin betyeen students, teacher.

. Everyone in our group gets along well and it adds to the enjoyment.

. I don't feel that this Project puts us so much in competition.

. 1 Tearned that I vas really wrong in thinking that this course was for
special people.

. This type of course is a first for me. I redlly 1ike it. Mrs. Glass has
removed the pressure but not the desire for learning. It has become less
mechanical and more natural. She has a way of teaching so that what ycu
learn becomes a useful part of your life; not just 40 minutes a day out
of your 1ife 1ike some classes have been.

. This course was the most interesting I have ever had and I hope they keep
it in the high schools for a long time. All you need is student interest
and a motivation and it should be a great course. ‘' You also need a teacher

like the one we have at Whitmer who always helps anybody with guestions
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vhether he is busy or not. The last thing is a graduate student 1like
the one we have (had?, he's leaving us) in Northwest Ohio (Bowling
Green District). Our graduate student taught us a great deal about
vater pollution as well as many other environmental things and that's
what you need - a Guy Acerral!l always asking a question to make you
think.

Environrmental Content

Students have lost interest in environmental issues primarily because they have not
had access to their causes. The Project places them in a position to understand

the nature of environmental problems. With the acquisition of certain skills and
knovledge, students can handle decisions and tasks typically reserved for much

older persons. In short, the commitment to environmental improvement is there,

the lack of channeling is a frustration. The Project is one channel and the students
reflect the satisfaction it provides:.

. I think it's great that people our age can do something about the environm
. I find it extremely interesting because I feel tha& I am doing something ab
vater quality and the environment. In the long run I think (I hope) our
data will be used to improve water quality and, hopefully, will save many
natural bodies of water. r
I know quite a bit more about water pollution and it gets me interested in

cleaning up vwater and also the pollution everywhere. I like to help the
environment in any way I can. '

. Now when I Took at samples of water I can say more than that it just looks
clean or dirty. I can take tests to find out the condition of the water
and also the factors that affect it.

. First, I've acquired the technical skilis concerning water testing; second
it has increased my awareness of problems related to protecting the en-
vironment and also of how wide-spread pollution is in the environment.

- T think this Project is challenging because it involves fields of study

hd that I've never come in contact with before. It also aoes beyond just
technical work, it involves a lot of thinking, interpreting data.

. I'ma senior this year but I would 1ike, and am going, to continue
going out to test with our school. I'm going to help teach the new
students everything I learned during this year. 1I'm very interested in
environmental problems and would like a job having to do with what we
are doing but ! don't really want to go to college. So, if I can find
a job of this cype that is what my career will be. '

. Personally, I really enjoy the Project. I think I like water-testing
more than any other school-related activity (extracurricular or other-
wise). I like meeting and working with new people; I enjoy running the
chemical tests and I nourish the idea that what I'm doing is helping out .
in some way.

Apnlied Science

Students stated that the Project allowed opportunities for applying science as distinc

from applyirg science to environmental problems:
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It's a somewhat 'open' class in which you can ask questions,  You
can learn procedure in the classroom, try it with tap water in the
lab and do it for real in the field. :

. That things are of a hands-on treatment so that you can learn things

as well as look at the materials and realize what and how they are
made.

. Actually doing the tests and tabulations, thus being able to see the

results.

. The knowladge of new equipment and tests, characteristics of our stream

water and to include ideas of data processed from other schools.

I personally think it is a great learning experience and I hope it con-
tinues in the schools. Everyone in our group 1ikes more about these
issues and applying our knowledge in the field.

I have two more years in high school and as long as the Project is kept

. up I will te involved. I really enjoy going out in the field and making

observations and then coming back to the lab and analyzing the data.
I can hardly wait until summer when I will have more time to work out
some new projects for our area program.

hdvance preparation for later courses and careers

Junior and senior high school pupils were equally cognizant of academic advantages from

early preparation: v

(A 7th grader) It's a good way to learn chemistry before you're in high school.

. My lab skills are more advanced than others in my class.

['m probably more adequate in the lab and have developed more proficient
methods of chemical testing.

I know a great deal more about lab equipment and chemistry.

I think there is a 1ot of biology and chemistry to be picked up at these
workshops. My biology class in school is really easy this year. 1
recalled experiences from earlier workshops. Also I 1ike to meet dif-
ferent people.

. Prepares for college due to the fact that one works on his ovn and is not

pressured.

(A 12th grader) Unfortunately, after this summer, I will not be able to
scay in the Project but the Project interested me in the protection of

the environment so I am planning on majoring in mining engineering with an
environmental background at Penn State.

It enables a person to work out real 1ife problems as he would once he
gets out of school.

I feel that the EPA is interesting and fun and offers a lifetime of chal-
lenging experiences.

Fnowledge for self-imorovement

The students also sensed that they were gaining some know]edge'which vould benefit them

\
gererally, particularly kncwledge about learniny. The impact is advocacy for the process:

I can do what I want and know I can do it.

I have learned to be more precise.

I 1ike to teach people things. I can organize people if I myself know what
I'm doing. I'm not a detail worker.

. I have learned that ! could never get a job sitting at a desk all cay

Tong and this course helped me from being so shy because we met so many
people it was hard not to be friends with every one of them.

b4
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. Tha* I'should get involved in activities, they make things interesting.

I ieprred I will have to get things done early and not wait until the
1zst n oute.

. You do scme of the actual work, working with the teacher helps you learn.
[ thin< the Project is challenging and very interesting. I have learned
mara2 abiat water pollution and the environment than I ever knew and I
pase .hat I Tearn from this to family and friends. I like the State-
wide and othzr kinds of meetings we o to and I hope there are more
neetings.

. I've 1earped that a project like improving water yuality would take a
long time and a great deal of work. Just gathering data and determining
guality at the present time takes an extreme amount of work and time.
['ve learned that there are many elements involved in water quality and
that there are many variables that will change that quality.

. 1've learned how to test for D.0., test for pH, fecal strep, flow, bottom
camples; we've put hester-dendys in our rivers, all this plus more in the
science field. You also learn about people. People from all over the
State, their problems with their communities and, basically, that ve're
all alike, even though we have different ideas and come from different
parts of the State.

Getting Outdoors

There is no doubting the attractiveness of leaving the classroom for the out-of-dosrs.
Occasionally winter's physical discomfort, plus the freezing of instruments, hampered
data collection. The loss of information was in part compensated by the gain to
group so]idarify which resulted from sharing a hardship. Appropriate clothing and
care in selecting only wadeatle streams are concerns worth mentioning again:

. You have to bte 1in the cold and learn everything about it.

. I thought it was good to be able to help out with the environment and I
enjoyed it (except falling in the water on cold dcys).

. It is a good experience to get away from the city, to the country. You
cet to meet new and different people that you would never have the chance
to meet otherwise. I can really relate and get into it.

1 1i$e the people and goinag to the river to do experiments rather than in
the 1lab.

. After being in school four periods, it gives me a rest.

. I like it. It gives you a chance to participate. It beats classroom work.
(Eight students used these words.) That it is outside and doesn't have the
school room atmosphere.

* * x
The student ooinions presented atove might be useful in constructing an evaluation dgvh
They reported that one half rr eived arades tased on written examination; the other hal
on field and laboratory performance. !ost felt they should be judged on the basis of
(1) their interest level, (2) contribution to group tasks, (3) ability to perform
analyses, (&) techniques in equioment usage, and (5) success in teaching others how to

\‘l ? . - .
Eﬂ%gg; perform the same investigation. cq. 65



R0 hird dfata was ohtaired on how well the Project students nerformed vis a vis their
other courses.  Tventy eiuht pércent estinated trat their grades had improved, -ixty
aisht percant telieved they had remained pretty ruch the same (though many of thest
said, "I can't 4o any tetter than an A"). The final four percent wrote that their
graies vere dosm. In contrast to the students' estimation of four percent lover
grades, only one tezcher said students' grades had dfopped. The author visited his
school on March 12, 1975, accoupenied the teacher and two students on a morning field
trip and dictated these recollections.

The Science Club at logan Middle School is participating in the Project.
They test water at tio field sites each day, five days a week. I drove

with Fred Burdell and two junior high student, Fenny and Katrinka, to

J1d Town Stream - 10-12' wide by 2' deep. At 4°C air temperature, the

tram measured water temperature, dissolved oxygen, flow, and sampled

ror chlorides, sulphates, and pH. In the lab, Katrinka measured pH

by color wheel, checked with Kenny, showed results to Fred. Fred made
Kenny pipette a 10 ml sample 10-12 tiues until he and Kenny were satis-
fied the meniscus vias at zero. Fred made it seem like a game and a

serious lesson. Both expressed interest and said they 1iked doing this
better than their other courses. Katrinka's mother drove her 20 miles

to school this morning to start at 7:30 .m. (school starts at 10:30 a.m.
xhile on split busing schedule) and she missed breakfast. A%}l three computed
flow from data and then a transistcrized calculator. Fred vorks with great
Care so they will understand the procedure in order to get accurate results.
He did not, however, labor the technique for information but rather for
Kenny and Katrinka to feel they did a good job. Fred had good ontrol over
quality but his style would not allow many students to be active and well
supervised at one time.

Beyond speculating that both students became fatiqued or lost interest in other courses,
there was no evidence that the Project interfered with normal completion of obligations

te those courses.

The only controlled study comparing instructional methodologies was made at St. Edward's
School. Three teachers used different methods on high, middle, and low-average student
groups. With the method described in this Project the low-average students had a higher
mean score on a standardized test than more able students taught by the lecture-lab
appranh. The teachers made this report (graphed data not included here). \
The students participating in the study were freshmen at St. Edward High
School in Lakewood, Ohio. They were in Earth Science classes taught by

three teachers: Brother David Fitzgerald, David Holian and Nancy Glass.
The subject matter was the same for all three classes.
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Erothar Fitzgerald had the hcnors sections ana the tvo high average
classes. He taught by 1ecture, slide, overhrad and structured labs.

Cavid Holian had the middle average. He brgan the year with lecture
and structured "ab but slowly converted to open labs and student in-
volvement in planning of labs and classroom structure.

Nancy Glass had the low-average and low achievers. Shke used student
involved planning and process education rmethods exclusively,

In June all students were given the same standardized test with the
following results:

Class . of students Mode Mean Range
Br. Fitzgerald 63 39 27.19 30
D. Holian 131 33 32.76 42
N. Glass 125 27 34.39 40

The students, too, finally had recommendations to submit.

1. Improve the organization of time, assignments, transportation,
vorking space, and equipment availability.

2. Specify additional test parameters and instructions to those procedures.

3. Provide more data interpretation through in:itructional units, Graduate
Students and more experienced high school students.

4. Train more than one teacher:student team in a single school; include
more students in the testing routine.

5. Require all Project activities to become part of an accredited course
and conduct during the school day.

€. Establish a regular summer training program (one week) for new teachers
and students.

The Institute '2s responded to these recommendations by (1) preparing a "Watershed
Heritage Project" brocnure which describes the lcng-term, three-phase Project plan,
(2) orinting five additional single-page flyers listing the instructional materials,
equiprant ard supplies fcr each of the Phase I Learnirg Units and, (3) establishing
five summer training sites (Connecticut, Pennsylvania, Wisconsin, Montana and Cregon)
to ircrease the number of teachers and st. ts trained and to add more investiaa-

tions to those already described.
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CHAPTER X

Parents relate to the Project as (1) overseers of their childrens’ general education
and (2) indirect objects of their childrens' environmental education. "Since the

1967 sunmmer course that originated this Project, parents have mirrored the accomp-
lishrants o7 their sons and daughters. They have been deeply pleased with the
Schools' “:cus on environmantal problems, improved interpersonal relationships at
home and the childrens' precocious readiness for responsibility. These parents have
provided transportation, contributed Project furnds, donated equipment and volunteered

positive verbtal reenforcement.

The parents most obvious commitment to the broject is their trust. They show trust
by listening sincerely to student discussions, helping with after-school field work,
granting permission for open-ended field explorations and encouraging the students
to assist public service organization§ that demand responsible behavic: and accurate

research.

With this kind of backing, students have adjusted rapidly to heavy responsibility.
They have written, received and directed federally granted programs. Several have
been apoointed to watershed commissicns and municipal boards. Numerous student train-
ees have traveled throughout the country as Institute staff to train others. In
addition to the many opublic presentatidns mentioned at the end of Chapter XI.

students have testified before States Attorneys General and several times before the
U. S. Congress. Krile many of these actions took place in the Project's earlier pilot
programs, it is logical to predict similar behavior from those enrolled in the five-

region Ohio Project.

The promise is in the written returns from thirty parents in nineteen schools. They

answered these eight questions:

638
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Has your child seemed to enjoy environ: ~-31 education and the water testing
Project he has been participating in?

Even though a poorly stated and leading question, all rarents said "yes" and
gave these and similar reasons:

. She likes to work with people and to learn new things.

. He has learned to vork with students from the school and to use eaquipment he
would not have had a chance to use if he had not had this opportunity to
work with EPA.

. She was learning something new and was putting it into practical application.

. He is more aware of the surrounding area than he vas before he joined the
Project.

. He has expressed a deep interest in the special projects which the group
work on in the lab and stream.

. Because he is interested in the science field.

Has the Project changed his/her attitude toward school in any way?

Eight of twenty said "no", a few explaining, "No, she has always had a positive
attitude about school” and "Barbara always had a good attitude and good grades. -
but it has given her an additional interest and activity." The other twelve
described a wide variety of benefits:

. He seems to be more motivated in his studying than he used to be.

. It's really helped in her science course.

. Encouraged study of chemistry.

. His attitude and working habits improved a great deal.

. Fe enjoyed the course and seemed to think more of advanced education.
. Seems to have enjoyed school more this year.

How do you think it affected his/her grades this year?

Ten parents reported no change. They wrote "still high", "remained high",
"always had good grades"; two said, "I don't think it affected his other
arades". The other nine made a brief, favorable notation, "did well - helned
keep interest”, "he has improved his grades in Biology tremendously", or "her .
grades were excellent." Perhaps most sensibly of all, one wrote frankly, "Too
many other variables to evaluate." No parent, compared to 4% of the students
and one of the teachers, reported a droo in crades.

Does your child use more outside resources for his/her school work as a result of
this class?

An equal number of parents thought their children used more resources and mentioned
the library, science, fairs, and other related school functions as did those who
thought the students did not. A few qualified their answer with a "probable" or
"doubtful".

Has this program placed any additional burden on you as a parent? Please explain,
Efahteen parents wrote "no". Two added, "just making sure she could get to some
of the night meetin1 " and, similarly, "only the transportation to and from Ohio

ctate University. i:2 nineteenth said the program was an additional burden -
"ansvered these questions!"

6!)
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Q. *Have you noticed any crarqge in ycur son's -or daughter's education or career
niins that you think zre a result of taking an envirormental education course?

Yost respinses distinctly conveyed indscision and several added, logically,
"No, she's in the 7th grade, a bit young for carscr plan still." However, they
reszcnded gamely:

She crotably is giving some thoucht to som: crea of environrental study in the
future,

Pe vwasn't quite cura of his future; 2ow I think he is learing toward science.
It has strengthzned his desire for higher ecucation.

?7ins ware for anvircrrental ecducation before the rrogram. This affected his
werk in the mrogram, rot the other vay around. )

The eninys scierce ruch more. She is plarning to use her gained knowledge for
a Lirl Scout Project. T know she plans to go to college but her cureer is
urdeciled so far.

"o chanqe. This course served to maintain her interest in science and labora-
tery vork,

Yes, howzver seventh graders have a long time to change and re-change their
rinds about life-Tong carecrs.

Q. In vhat ways do you think this program has been beneficial or detrimental to the
students involved, the school or your local community?

Eighteen of the nineteen answered in this fashion:

For trose interested it provides an cpportunity to cet out and do something in
the field - very irnortant I think.

Stucents are very ruch avare of problems.

Fe has cefinitely enjoyed the Project and it is; something very much vorthwhile.
Practical experience and chance to work with others on a project which can have
future orientation.

This program gets him involved in something that he 1ikes to do. This course
helps in a1l vays.

“ay relp corrunity stay avare of problems in Rucky River.,

Thzre v2s lccal press coverage at the beginning of the srogram and it's rather
exciting to the students to be part of an area-wide water analysis.

I feel it has been beneficial to the student and teacher - no great amount of
putlicity has been given at school or to the corrmunity.

It Frg made hinrore avare of the imnortance of our natural envirorment.

She ras been involved with rore activities as a result of this course.
Cercficial to students - application of kroviledye to a real-life situation.
Beneticial in information passed on to others concerning water pollutants.

Very teneficial to the students tecause they are learning through actual
srperience,  The school can be proud of their students and the community will
terefit from the results of the Project.

Frneficial te all as today's students may find solutions to environmental
nrobtlerms in tre future.

The program has bteen beneficial in that ny son has been exposed to another area
of study which he rrobably wouldn't have in any of his reqular classes.

I enioy learning new things frew rny son.

Q. Ha. thore becn any change in his/ker behavior at Fome, school or with friends
that seons to be a result of this activity?

Crie kalf of tre rescondonts replicd in the following manner; the other hal® did
0t corrent: 70
(
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. She ras a hetter self image.

. Possibly a kecner sense of responsibility.

. “ossibly, tecause he accepts respnnsibility more readily.

. He is more aware of pollution and how “0 hLelp the situation.

. He seems to care mire for the environrunt now, not vasting like he used to.

. Family and friends have been rade rmore aware of environmental problems even to
the roint of visitir; the creek assigred and examining specimens.

. Has made rore friends.

. Gave him an outside activity .nd chance to vork with cthers.

The replies from parents were not sc.isfactory in depth or precision. It is
1ikely that the method of administration vas extremely selective, depending upon
the follow-through of interested tcachers, the accompanying explanation and the
interest of the parents. No doubt a good many of the critical statements were

rot returned or were simply omitted; therefore, this method of assessment probably
determined the prepcnderance of favorable remarks.

In their closing, voluntary remarks, however, they summarized the collective
reasons why all of the parents favored the Project:

. Sy]via s teacher, Mrs. Rea, has been th2 chief reason that the whole experwence
has been so positive for Sylvia. She's quite a teacher!

. I'm grateful ny has had an opportunity to te involved in the nrogram.

. This activity fit in well with her past interest. Field work is very important
‘o give students a chance to translate book knowledge into action.

. This program tends to make these young people more responsive to the need to
viork for society.

. She has enjoycd this opportunity and quite wiliing to work at the project.

. e are very nroud of our daughter for taking an active interest and following
through with this project. \le also are very happy that she has a teacher that
fs interested in the students and the extra time he gives for their benefit.
This experience, during the year, and t'.e opportunity to work with Chio State
University and t-schers and other students has helped and will help her in the
future. A great crowing experience.

. I am <urorised that there vweren't as ma~ nvolved in this project - maybe next
fall there w11l te more signing up. I vuuld te very dsappointed if the rroject
vas cancelled due to lack of interest in the schooi body.

(1
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CHAPTER XF

The attempt to solicit information from persons not directly involved with the Project
was not vcry productive. The hope vas to compare observer perceptions with those in-
volved in other roles, i.e., graduate students, teachers, students and parents. This
technical aspect is discussed in the Evaluation Section while the findings are briefly

repcrted here.

There were ten completed forms returned - five by Department Chairmen of member schools,
three by Administrative Heads, one by a teacher assigned to an adjacent room and the last

was a father.

The observers responded to four questions.

Q. In what ways does this course appear to be different from the other classes you
know of?

. Laboratory aspect

. Qutside work, practical applications, solving real problems

. It 1s a special group of science students under the guidance of Mr. Madaffer
who are interested in environmental conservation. It is on a volunteer basis
and the group meets after normal school hours

. More independent study and freedom to learn

. Stand waist deep in water for class

. A small group of 10 students within the regular class has been working with the
environrental project; therefore, this is a supplemental program for these
stucents.  These students are serving as consultants to four classes who are
planring a weekend outdoor environmental campout

. There is an application of the study of the environment utilized in the class-
room. Tnis rakes the knowledge obtained more relevant to the student. As he
performs his stream study on Turkey Pun he realizes that his learning in school
is applicable to his immediate surrounding.

. This class is not highly structured and it seems to be a self-directed program.
Crce a student is aware of the procedures used in vater testing he is able to
work on his ovn and use ideas of his own to aid in the program
It 15 a ccrbination of class work and the actua) doing of what is taught
It helps people other than from the school - more enjoyable.

¢ -

The interpretations vary with each obscrver which - in one sense - is similar to the
diversity of fnterpretations ro~yrted Leth by students cnd their parents. This may
be a confirration that either the program really is diverse and/or that communications

atout {ts rurpose, process and daily operations are not yet sharply delineated,

72
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The Institute has taken the position that the vork to be performed for ti- Or'y EPA

is ernlicitly stated but that the process for accomplishing the work witiir tr,
constraints of the school's budget, schedule, academic curriculum, geographic loca-

tion, *eacher skills, student interest, etc., is yet to be developed. The purpose of

the three year development plan is to define the test operating model.

Q. Do you think the idea of environmental education is a good one? Why or why not?

. Yes, interest is easily developed because of vital aspect of the problem. The
children hear of environmental abuses in all the media - thus are stimulated
to action

. Very goed!! For reasons mentioned (outside work, practical applications,
solving real problems) and the opportunity to meet other students involved in
the same work and occasionally to meet with experts in water chemistry

. Yes, a good vway to disseninate information to the public

. Yes, in order to better understand the world we're botching up

. Students involved in this Project appear to have become more cognizant of our
total environment. They have developed a conscientious concern for society's
n-.d for quality vater. A by-product of the Project has caused some of these
¢ udents to be more productive academically 7

. Y:s, a student becomes aware of problems existing in the environment and, as
he participates, he personalizes these problems. In future years, he will identif
mor2 with the research and have greater understanding of the difficulties encounte

. This type of course not only gives the students some educational experiences they
would not otherwise have but it also makes them more aware of the problems facing
their environment .

. Yes, environmental studies will be a very important phase of our society in years
to come

. It 1s qood because it's up to people of the community to take action. The gov-
arnrent isn't doing enough.

Surprisingly, most observers mentioned the environmental rather than the educational

significance of the Project. They did not see the Project a:¢ a process, first, which
could deal with a subject, second. Probably the observers are accurately reporting

the narrow range of investigations selected for the first year's focus.

Q. If you were teachina environmental education hov would you chanae what this class
is doing this year?

Six of the ten observers vould not make any chanaes or they felt unqualified to
prescrite. The other four, three of them Science Cepartment Chairmen, made these
recomrendations:

. [xpand the course to a complete aquatic study

. One would necessarily cover more aspects of the environment than water testing
even though this 1s a very imnortant one
I would attemnt to acquire some more equioment and material to carry out water

testing. Since this is not financially possible through school budgets, I would
IERJ!:‘ hope that material might be ohtained through other sources. R

en




. Be able to involve more children.

-

These suggestions are consistent with those made by teachers, studen*s and parents
in this and other reports.
G. In what ways do you think the environmental education, or Water testing program,

has been beneficial or detrimental to the students involved, the school partici-
, pating or the Tocal community?

. The program's benefits were mentioned. The only problem I see is that we are
unable to physically get enough students involved. This problem arises from
the fact that the course is only offered after school hours

. It has been beneficial because the students have learned 'firsthand’ what is
happening today

. Beneficial - students learned the hows and whys of water testing including
working under adverse conditions
Detrimental - they almost ruined my only pair of waders

. It has given the students involved a good experience in an aspect of conservation.
They have learned experimental techniques associated with the problem and have
realized the importance of the program. As I have indicated above, it was also
beneficial to people from other communities which did not have the program
available as well as our local community.

. I believe 1t instills the following characteristics:

1. love of country, i.e., land, rivers, streams, mountains, etc.
2. respect for others

3. higher person morale - 'helping others'

4. personal responsibility to get job finished

. Beneficial in all ways mentioned. This type of course may help draw the local
community and its school closer together in terms of the roles of the schools
and the community

. The water testing program has certainly been beneficial to the student, the
school, and the community. The student learns of water contamination, movement,
testing programs and the need of water purification. The school benefits as the
student participates in a learning situation and gains as the students relate
their experiences to their environment -and to their communities

. It has taught them something to help the community and to help them later in
school. From this the community might be influenced a lot more.

Observers include the media, student bodies, boards of education, the faculty, agency
staff, professional associates, civic club members, test site landowners, law en-
forcement personnel and many other categories of persons who see students, read reports
and in some way are related to the Project. Project teachers and their students have
made dozens of presentations. MNewspaners have heavily reported activities in all five
regions, !, S. EPA distributed 6,000 special educational issues on the Project; the
Canadian Film Board included scenes in a TV documentary on the Great Lakes and many
visitors from other parts of the country have witnessed the operations in Ohio, Even
fnternational observers have seen the Project demonstrated in Spokane, Washington, at

EXPO '74, 7
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These audiences have unfailingly responded with enthusiasm, approval, requests for
additional information and many with initiatives to begin similar activities them-

selves. This report will be sent to many of them.
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HAFTER XTI

by

Disseriration

The "Watorsted Horitage Project” will be disseminated by (1) national promotion,

(2) surmer training courses and (3) continuocus mail-order services.

Full scale promgtion besan in lashington, D..C. Jinuary 30, 1975 with an annour .urent
Ly the Cooarinent of isusing :nd Urban Teveleopmant Secretary Carla A, Hills, Co:iress-
Toain Urs, ale Zhiass oand John W Marrner, Jdministrator of the American Pevolr iion
Z2icentennial Sdministration, that the Project was chosen as one of two hundred
in tihe United States reflecting exemplary community achievement to be recor ced
throughout the Bicentennial year (January - December 1976). The press annou- e ot 1.7
rar1led that date to 1400 public media radio, television and newspaper offices. Jurira
1976 a troad vari:ty of reqular and periodic nz:sletters, catalogues, press rele.:eo,
putlic displays, filis and c.ips wiil carry out the story of this (and othe: Preiects,
inviting requests for infurmation winich will lead to site visits, persori! <z tacts

and ultimate replization.

A secord ard smallar scale national arncuncercnt will be'méde. On Harch 10, 1976
the Yerox Corroraticn's Uducotion Division will fe.ture the Project in "Current
Science” whnich is read by 370,000 seconcary school teachers and sturdrnts, The issue
will e o*ain starting field studies and recomrznd inquiries for sequel learning

Units to the Institute for Envirormantal Fducation.

Tn arswer to inquiries c¢ererated by these tw) announcemznts, the "ratitute will mail

& Six-page Rrochura hich cutlines a zlan leading to incornoraticn of the vater
quality rrogrem. The brochurn cutlings the three Phases:
Prase | - instructional units for water quality analysis of a small local stream,
emphasis upon skill development
Fhace I1 -seauenti 1 units and workshens relating community history to water
X ; emphasis on investiqgation and understanding

Prase Ill-surirer and inservice courses for qualificd teachers and students creating
a comtunity centered waiershed study and management program; emphasis on

sarvice, o

[NV)

RIC -65-

Aruitoxt provided by Eic:



It then details the five Learning Units of Phase I

Unit 1 Stream Biota

Unit 2 Dissolved Oxygen, Temperature and pH

Unit 3 Fecal and Total Coliform

Unit 4 Stream Flow

Unit 5 Mapping
Each Unit consists of written teachers guides, audio-visual, self-instructional
student kits, hardware and resupply packets. The materials and qjuipment in each
Unit add progressively to the completed, class-size Phase I. Material sources
and prices are listed in accompanying flyers. Unit I introductory guides permit

teachers to begin the Project without further training.

However, formal summer training courses for Phase I Units will be offered at five
locations during June - August 1976. Phase II and III training will follow in

later summers. The final number of training centers depends upon demand. "

Mail-order services include year-long communications among participating schools with
reports of new procedures, materials, equipment. Direct, personal technical assist-
ance can be requested, such as workshops, fund raising help, coordination with en-*

vironmental agencies, etc. Mail-order and consulting services are already 1in operation.

Costs of all five Phase I Learning Units total approximately $600-750, if components
are purchased through the Institute's recommended sources. These may be acquired
separately or as a complete package. The summer training fee includes instruction,

room and toard, plus the five Units.

Scrools might allocate money from exisitng 1ine items or, preferably, students may
raise som: agreed percentage. Fund raising 1s an opportunity to reenforce involve-
ment, foster an activity, reflect pride, and tuild practical soctal and communication
skills. Group decision-making,accountinq, reporting, interaction with grantors are all
invaluable learning options not usually associated with a school curriculum. When a
school volunteers authority to Project students to deposit and expend monies from a

reserved 1ine item 1t goes a long way towarq_ggining their partnership.
N
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Buring 1975 lczal Bicentannial Cormissions are teing asked through the national

cffices of the American Revolution Bicentennial Administration to consider a small
rumzar of Projects for corrunity intrcduction and suprort. The "Watershed Heri-

roject” is ore of trem. Intercommunications between Cormmissions and schools p
are recemnandad, The Institute mails suggastions on how Bicentennial Commissions

can assist.the schools on request either by Cemmissicns or schools. These sucges-

ticns include:

1. Explain the Project and its cducational znd social goals to school administra-
tors, teachers and students,

2. fEstablish a Bicentennial Task Force to facilitate the schools' participation.

3. OGffer to gererate a small match grant to start the Project and then provide
adviscry assistance on fund-raising to students.

4. Encouragce a nearby university to loan a graduate student to coordinate field
and labcratory instruction.

5. [Identify and contact technical resource persons, public media representatives "
and trarsportation volunteers.

6. Link tho student program to area planning commissions, watershed agencies,
civic lzagues and other groups who need environmental information - when the
schools are appropriately gualified.

7. Arrange a summer training course for teachers and students wishing advanced
training and field experience (contact the Institute for Environmental Education
for details).

After the Project has bean adopted, the public media can be and have been most generous

in szending tire with teachers and students in the field and laboratory, fairly and

accurately reocrasenting their educational mission without distorting their fact-
finding objzctives. A fear of name-calling or misrepresentation of pollutant sources
has not teen realized, no doubt throuagh the care teachers and students have taken to
descrite the Project clearly to media writers and recorters. Publication in news-

rapers, aprearances on radio and television proarams as well as numerous conferences

have all centributed to the overall dissemiration plan.

Exarples of newspaper releases, case histories of technical reports and continuing
Froject naws is ovailable from the Institute for Environrental Education, 2911
r.
Q (3
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Euclid Avenue, Cleveland, Ohio 44106 (216) 791-1775. A $15.00/year membership
subscription contains announcements of workshops and summer training schedules, new
activities‘and information to assist schools in disseﬁinating their accomplishments
within their own communities. And periodically the Institute announces major

Project developments to an active mailing 1ist of approximately 3500 teachers.

-0

-68-



CHAPTER XII1I

Adoption and Implementation

‘There is a trend in education which favors the adoption and implementation of en-
vironmental activities. The trend is implicit in programs categorized as "career
education", "comprehensive education", "applied sciences", "independent study"

and a host of other titles. Usually these titles are functional titles and con-
vey the suggestion that students will be in direct contact with employed persons,
industrial production and research technology. Al1 of these programs move from
text-based science history and planned laboratory experiments toward reality-based
problems and future careers. Environmental education is a process which leans in
these directions and its probabllity of adoption and implementation is increased in

proportion to acceptance of the overall trend.

A number of ‘factors are behind this shift from theoretical to applied studies. Four
are pertinent to this Project especially. One factor is the theory which proposes
teaching 1inear thinking (left hemispheric locus) with spatial integration (right
hemisphere), a technique developing about the learning physiology described by Robert

E. Ornstein in The Psychology of Consciousness (W. H. Freeman and Company, San

Francisco, 22 243, 1972). Learning structured to encourage interaction of both brain

halves may heighten student interest, achievement and concept formation. Ornstein

writes:

Both the struction and the function of these two 'half-brains' in <ome
part underlie the two modes of consciousress which simultaneously coexist
within each one of us. Althiough each hem!sphere shares the potential for
many functions, and both sides particip.t» in most activities, in the nor-
mal person the two hemispheres tend to sp=-ialize. The left hemisphere
(connected to the right side cf the body) is oredominantTy 1nvoived with
analytic, logical thinking, especially in verial and mathematical functions.
Its mode of operation is primarily 1inear. This hemisphere seems to process
information sequentially. This mode of operation of necessity must underlie
logical thought, since logic depends on sequence and order. Language and
mathematics, both left-hemisphere activities, also depend predominantly on
linear time,
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If the left hemisphere is specialized for analysis, the right hemisphere
(again, remember connected to the left side of the body) seems specialized
for holistic endeavor. This hemispheré is primarily responsible for our
orientation in space, artistic endeavor, crafts, body image, recognition
of faces. It processes information more diffusely than does the left hem-
isphere and its responsibilities demand a ready integration of many inputs
at once.

Teackers who recognize a right-left hemispheric learning model might organize student
learning situations differently, building upon the reenforcing effects of both brz n-
half capabilities. Mixtures of logical and intuitive experiences, juxtapositicn
of facts with postulation of concepts, even the consideration of sequencing might
become important. In this last respect, for example, Robert Samples writing in
"Essentiasheet” (No. 3, Fall 1974, The Evergreen State College, Olympia, Washington
88505) noted the precession of holistic before logical thinking during a problem-
solving session:

Young children - if not intimidated by adults - nearly alwvays started

solving problems with intuitive, metaphoric, and analogic excursions.

That is they would play with the problem rather than reason with it.

It mattered little if i1t involved apparatus, lab equipment, natural

materials, or words ... when they tired of this they snapped off their

metaphoric rode and took a hard analytical look at the object or problem.

Tt was at this stage they began asking questions like, 'What is this? ...
How does it work? ... What do you mean?’ .

tore recently some dualities of the mind and their relationship to science teaching
vere suggested by David H. Ost and Lavid George, "The Contradictory Faces of Science"

(Tre S-ience Teacher, Vol. 42, No. 10, December 1975). They cave examnles of seeming

con+racictions such as "analysis vs. synthesis", "completeness vs. incompleteness”,
"gbjectivity vs. subjectivity", "value-free vs. value-laden", "nroduct vs. process".
They said about the first:

Analys's and syntnesis in science occur simultaneously. Each is a necessary
cart of the other. Arriving at an accurate picture of some natural phenomenon
requires that each part be understood separately (by analysis) and as a part
0f the whole (by synthesis).

Parelv are students of science ever helpned to recoagnize the dualities and
amtiguities we have described. Understanding them, however, would ur-
doubtedly increase student appreciation for the totality of science anc
for its role in daily life.

Fortunately, tne words and workshops of these men continue. They strenghten prospects

for environmental education. “
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A second factor which facilitates adoption of environmental studies is the increas-
ing suitability and availability of materials which do integrate left- and right-
half cerebral functions. The lack of appropriate materials was warned by Michael

J. Naylon in 1970. In The American Biology Teacher (Vol. 32, No. 7), he presented

this picture of the support system for interrelating theory and application:

1. 77.9% (of the respondents) indicated that (i) no curriculum guides
were available that integrated other subject areas, (11) no spec-
1alist assistance was available for currtculum development, and {ii{i)
no provision was made for regular revision of curriculum guides.

2. 50% indicated that there was no specific time alldted for the study
of environmental science or that the time allotted was inadequate.

3. 31.6% indicated that the content of a general textbook served as the
sole source of study.

4. 42.9% indicated that science content was confined to the study of
plant and animal 1ife identified in the .adopted general-science
textbook. Textbook selections were made to appeal to very broad
audiences: their appropriateness to local situations was ques-
tionable, in many instances.

5. 77.4% indicated that evaluation of pupil performance did not
include measurement of abilfty to structure inquiry, maintain data
records, formulate and test hypotheses, or arrive at conclusions.
Pespondents also stated that there was no provision for evaluating
concept development.

6. 84.5% indicated that there was no consistent pattern of required
inservice development applicable to their specific needs. Further-
more, only 11.7% stated that a formal, school-sponsared inservice
program was available to them.

Distressed, he summarized his interpretations of the attitudes which pervaded education
at that time. The princtpal ones blocking implementation of environmental education
were:

1. Educators still tend to ‘catalog' environmental-curriculum materials
under 'science'. This reinforces the very educational process that
has not been effective in the past. It almost always imposes a strong
biologic emphasis that it is not necessarily ecologic. !t makes the
task of developing an integrating curricuium all but impossible.

2. Few schools are committed to implementing programs that include (1)
more flexible daily schedules, (i1) modification or integration of
curricular subject matter, and (ii1) greater freedom and the increasecd
involvement of students and citizens in planning programs.

3. Persistence in removing the child from his real environment and trans-
porting him to wildlands or nature centers where he is taught the en-
vironmental mechanics of a nonsocial Nature. These ventures are costly
to the public, are not sustained long enough to provide significant
changes in attitude and do not meet the immediate need ;or socioecologic
understanding.

Six years later virtually every major publisher has some environmental education

material from which an astute teacher might be able to pick and choose combinations
Q
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of «ctivities vwhich will engage the full karning potential that Ornstein's model
promises. Few publishers, however, have understood the importance of the model
and built deliberately about that design: Samples stateS that the Ervironmental
Studies materials (ESSENCE) "try to take a significant though small step in the

direction of encouraging the use of both hemispheres of the “rain".

In ad:1 *.n to ESSENCE, the National Science Foundation is supporting a program that
attracts students intc cortinuing their education through experiences of special
interests, Some seventy-five scnuols are testing "Unified Science ani “atihematics
for Elerartary Schools (USMES)". The USMES approach is to provide learning motiva-

tion hy engaging students in "real, current meaning for students, and with the
reanforcement of practical accompiiskment. The learning mechanism: their own
innata eagerness to find things out, to dn, to succeed. The means: providing them
with simple, basic resources to answer their own guestiorsas they arise in their

attempts to solve problems" (Mosaic, Vol. V, Winter 1974, U. S. National Science

Foundation, kashington, D. C.).

A third force hastening adoption of curricula that have real world focus is the fear
of uremployment. The underlying thesis is that high school graduates have greater

emoloyability and income earning potential than dropouts. Education USA (Vol. 17,

ho. 26, Feb. 24, 1975, summarizing £ Target Population in Adult Education, U. S. GPQ,

wasnhinagton, C. C. 20802, 157 pp., $2.35, No. 5203-00047) concludes:

High schoo! graduation alone was enough to provide average incomes double those
earned by people with less than eight years of schooling. In 1972 the average
income for people with seventeen or more years of education was S$17,346 while
tre averaage high school graduate earned $10,433.

1

While tne gar narroving, as later studies indicate, and many PhDs are out of work,
the report points out that of the 54.700,000 adults in the target population only 1%
earned moré thar $£15,000. The sumrmary concludes that "Adults who try to get ahead

without a btasic education are fighting tremendous statistical odcs ..." The

Administrative branch of government is now acting on these findings. U. S. Commissioil

&3
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of tducation (HEW) Terrence H. Bell, at the Tebruary 1775 1ceting of the Natioral
Association of Sccondary School Principals in Las Vegas stated there is a need

for "a rmore corprehensive education for cach student through increased learning
options in the school and the comnunity "(Education USA, Vol. 17, No. 24, February

17, 1975)."Tre principals reported in This We Believe: A Task Force on Secondary

£duration, that "Studies cay that student activities correlate more highly with
“© ss than do grades!" and "Little personal growth comes from being a nonlooker!"  «
vt tded that ULS, Office of Education will review the principals' recommendations

anu preocare their own priorities.

One application of comprehensive education is found in the U. S. OF experimental
“career education” programs which provide increased interaction between school
and community. Anthony LaDuca and Lawrence J. Barnett in a critical review en-

titled "Car.~r Education: Program on a White Horse" (Education Digest, Vol. 40,

Sentember 1974) cdescribe a career education plan developed by the Ohio State
University Center for Vocational and Technical Education. The Center's model pro-
motes career awareness (kindergarten through 6th grade), career exploration (7th -
9th grades), and career preparation (10th - 12th). Interpreted in the State of
Ohio the Board of Education's Bureau of Vocational Education views career edication
as a K-10th grade program, describes seven areas of study, one of these is environ-
mental studies, and activities include a community rather than a text book focus.

The federal career education grant application criteria (Federal Register, Vol. 40,

No. 231, pgs. 55659-55663, December 1, 1975) include experimentation with curricula
that bring students into close contact with community situations, i.e., employed
adults, their feelings, skills and knowledge. Appropriations have already made grant
awards possible to foster exactly the kind of interactions that are escential to sup-

plementary learning systems such as the "Matershed Heritage Project".

In Oregon the first state-wide performance-based system requires demonstrated competency
from 9th-12th graders in three areas: "personal development, social responsibility :nd

£7reer development. These areas must include the ability to handle real 1ife experiences
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such as being able tc change a tire and balance a checktook". To qualify for

state aid, districts must show they have programs which "equip students to survive
in the society in which they must live; provide electives based on student needs;
develofp record-keeping systems that enable a student to keep track of progress
toward corpetencies; provide for early or delayed graduation if a student wants

it; provide off-carpus instruction and alternative learning processes and provide
certificates of competency for a student who does not qualify for a diploma spelling

out the corpetencies he has achieved." (Education USA, Vol. 17, No. 37, May 12, 1975).

A number of other states are examining some of the federally sponsored environmental
courses. Project KARE in Philadelphia, U. S. OE Title III five-county support
agency, is demorstrating and disseminating its findings during 1976 to schools and

communities throughout the United States (American Education, January-February 1976).

Their workshops include materials and procedures developed during the Institute's
earliest teacher-training efforts in New Hampshire in 1969-70, later under grants from
the Gffice of Envirormental Education and which include comprehensive incorporation

of applied research in envircnmental problem-solving.

Individua? school district or class examples are too numerous to include here. In

Chio alcne the Department of Education's Adaptation Grants Program (Ohio Facili-

tation Center, Room 908, 65 South Front Street, Columbus, Ohio 43215) provides funds
to helr teachers adapt Title IIJ environmental education materials in some 25 districts
Some of these materials are heavily process-oriented and include many community-
related applications to environmental studies. This kind of example could be cited

for many stac:es. i

In summary there appear to be ample Federal, State, and local commitments to incor-

porate the form of environmental education cescribed in this report.

The fourth factor increasing the 1iklihood of hands-on education in secondary schools

fs thmi the advocates are gradually learning how to design, distribute and sell new
N
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tdeas. Both governmental acencies and the curriculum developers are learning the
hard vay - either they did not heed warnings such as haylon's or they did not have
the kncwledge to respond. Just how much knowledge is required W. W. Charters, Jr.
discovered in a study of four U. S. COffice of Education programs and reported in

The Process of Planned Change in the School's Instructional Crgnaization (CASEA

Monograph to. 25, Center for the Advanced Study of Educational Administration,
University of Cregon, Eugene, Cregen, pp. 126, 1973). He wrapped up the problem:

Generally speaking, educators sericusly underestimate the enormity of the
task of effecting fundamental change in schools and funding agencies seem

to reinforce, indeed, compound the error by imposing time deadlines, evalua-
tion schedules and btudget restrictions which imply that complex organizations
can be transformed virtually overnight. Together, the educational planners
soretimes act as though all that were required to implement major innovations
are serious intentions and a few summer workshops. Such views clearly need
modification.

Charters and his co-workers investigated the planning and impleientation process in

four U. S. OE-funded programs. They discovered three primary sources of implementing

problems. The first centered about pre-existing incapabilities of school’ which led

to assumptiors atout organizatior, management control, grant requirements. prepared-
ness of teachers, protlem resolution, decision making and other <dentifiable facets

of ranagerial technoiogy - 211 of vhich ultimately turned out to be invaiid! The
second source of implementation difficulties were the vulnerability of new ideas and
novel practices in schools, which were defenseless before teachers' jinsecurity, doubt,
uncertainty, fear caused by PTA attacks, interunit jealousies and hatreds and resulted
in a Jdesire to concede and apply standardized procedures. And the third problem was
that after the first mass ve effort to initiate the new system the participants halted

half-way through in defee' and exhaustion and declared the program incorporated.

The authors conclude, "two impending axioms are once again brought into light: the
probability of nonfulfillmert is great and knowledge of how to irplement, if it exists,
1s a well-quarded secret.” Unhelpful as .his statement is directly, it nevertheless
has cautioned the innovi*ors. Hopefully they will study the results of the more

recent Rand Corporation report. ,
) Su

Q
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The Rand Corporation's report, abstracted by Education USA (Vol. 18, to. 2,
Senterter 1975) found that when s:hool districts saw a real prcblem they won
the support of teacher, principals or administrators. With this comm‘tment projects
were mutually acapted: the schcols changed, the projects changed. Th¢ study found
trat:
The most important elements were high teacher morale and willingness to do
extra work and the support of principals, as well as district officials.
If teachers see they are getting support from each other and from admini-
strators, they are being told tnat they can afford' to take the project
seriously.
The following implementation strategies were important in promoting teacher change
especially: ‘"adaptive planning, staff training, local materials development and
the establiskment of a critical mass of project participants". Further study of

this report by innovators and adopters might be crucial to schyols considering this

or any new program.

Teachers, tco, will need to learn how to innoveite. There is a strong resistance to
change, primarily btecause school administrators and teachers believe that control
over students will be eroded. An excellent case history of one innovator, which

carallels the evolution of this Project 1is William Romey's (Risk-Trust-Love:

Learning in a Humane Environment (Charles E. Merrill Publ. Co., pp. 279, 1972).

Some specifics for teacher. are contained in "How Teachers Can Innovate and Still

Keep Their Jobs" by larry L. Palmatier, University of Utah (Journal of Teacher

Education, Vol. XXVI, No. 1, Spring 1975). Somewhat tongue-in-cheek, he lists
ten prescriptions for the innovative teacher:

1. Keep the door closed - innovate quietly without fanfare.

2. Use a special vocabulary - use "mastering basics" not "fun".

3. Identify allies among your colleagues - seek a respected faculty
member to publicize your idea.

Enlist the students in your game plan - to avoid student comparison
between teachers and to gain involvement.

5. Llearn from others - listen openly, skare their ‘ideas.

6. Carry a book - keep informed, well-read, know what you're doing.

7. Get visibility - get program recognized outside school.

8. Get outside support - generate outside funding sources.
9
0

£

Start regular discussions with other teachers - meet regularly.
Start a library and set up a class or woikshop - on institutional change.

Q . -76- -
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Other studies on change in the classroom can be helpful to administrators and

teachers alike and should be included as part of all new program training courses.

These four factors - a new lecarning model, appropriate instructional méteria]s,
sharpened focus on career preparation, and more sophisticated implementation
strategies - are among others that are helping to create the favorable circumstances
in which activity-centered projects cai flourish. We hope the "Watershed Heritage

Project" is one of them.
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APPENDIX TO CHAPTER VI, EVALUATION

Instructions to the five graduate student coordinators for administering

questiors to teachers, students, parents and observers. Copy of questions

asked ot each grcup.
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Instructions to ihe Craduate Ctudent Regarding the EZnclosed Questionnaires

Dear

This instruction is belng gliven to gulide you in distributing the enclosed -
questlonnaires and to give you some information on the intended function
of this survey,

Znclosed are five (5) sets of questionss
(1) For tcachers participating in the water testing project,
(2) For students involved in anyway with the program.

(3) For thoue people who have observed or in some way had
contact with the program (i.e. school administrators,
teachers wh> are not a part of the program, OZPA officials,
corcerned cltizens, etciove. ).

(4) To be completed by parents who have children participating
in the water testing, or the environmental education program,

5) For yom to f111 out,

2se questlons are desligned to reflect some of the educational pro-
-sses taking place during an environmental education program. We would
ike to huve as many viewpoints as possible, The results of this survey
w111 provide Joz Chadbourne and the I,Z.Z. staff with their main source
of information for writing the required docurmentation of this projsct
for the U,S. Cffice of Education,

n
<

T
c
1

Flease disiritute these forms as quickly as possible after receiving thenm,
We would 1i'~ each of the teachers involved to receive a form., ‘we realize
that some of you are covering a large area with many schools involved,
such as Jane Adams in Columbus, If this is your case, use your descre-
tion on what you think would be a representative sample of students, For
categories (3§ and (4), those people who have had some direct contact
with the prozram will probebly be the best source of information and@ the
easiest to reach, At one school those to whom you distribute form {3)
"obeerver, ray have entirely different roles than those you feel could
test provide this information at another school,

¥We have tried to construct open-ended questions since conducting per-

sonz2l Interviews with each participant would be impossible, However,
wherever you think it is possible to personally interview teachers, students,
parents, it would be invaluable since you could ask some follow-up questions,
Any related interviews, or observations that you have irdependently docu-
mented would be greatly azpreciated,

Please return the completed questionnaires not later than 1975,

Sincerely
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GRALUATE STUDENT . .

I. Do you like this program?
How do you view your role to be?

How does this function differ from other jobs you have has a teacher,
scientist, coordinator etec,,.?

II, Has this wark changed any of.your career or educational goals? In what way?

11, a, Is this project in any way different from other courses or progranms
you have taken, taught, or observed?
b, Could you triefly compare the different approaches takne in the field
and in class by the different schools you are working with?
c. Are there any problems, pitfalls or obstacles common to each class in-
volved in the progran?
d, What steps have been taken to modify or expand the class or field work?
. a., V¥What benefit. can a teacher or student get from a program similar to this?

\

b. have teacher and student interest in this program diminished or increased
during the year? Can you offer an explanation for this?

V. a. Do you think the kids involved in thi§ program are getting "educated '’

b, What kinds of things are they learning”

VI, &, Do you think this program is likely to be expanded at any of the schools
you are wcrking with?. Why?* )

e

VII, e, Can you treifly state how you evaluate the success of a program at each
school?




SOHCOL COUNTY GRADZ LZVEL

Leur Teachers  Flease answer the follewing questions as completely as you can,

A11 a2ddlticnal cornmoents will be appreciated, Return this sheet with your students
cepleted questicnnairss to the grad student ccordinator, Use the back of this sheet
for 'writing space 1 neceuuary )

I, a, low lons hnve you t2en teaching an envirecnmental education curriculum?
II. a, Is this course different from others you have taught?
b, In what ways?
c. 7what rmade you btegin teachinz this kind of course?
111, a, How did you change your teaching rethod, relations to students, other

tcachers, ete,,. to suit this course?

b, V¥was the cha.ge from any previous science or related program rmade
gradnally or irmnediately in your class or school?

¢, +what steps did you take in raking the transition?
d. Wwhat rmade the change easy or difficult?

e, Vkhat changes would you moke in the future if teaching this course?
1V,
V. a. Is thi{s a nulti-disciplirary rrogram?

b, Are you having other classes work with you?

VI, a, Do you have a course outline?

b, What are some of the topics you are studying in your class?

c. Are specific tirmes allotted for each class throughout the year?.
d, How did you design your course?

e, Name the people, references and resources you used in developing
your curriculum? :

f. Were any new tcpics introduced for ingquiry that you hadn*t
iritially formulazed?
£. FEHow did they come :up?

o h, Flease list scme ctudent project titles and describe some papers and
projects if any were done by the students?

VII
VIIiI, a, what did you tase your students' rrosress and learning on?
IX
X what did you learn about vourself from this prosran?
Any Adcditicrnal Cemnments? THANKS!!!

4




STUDENT

e

SCHOOL AREA GRADE LEVEL

Please enswer the following questions the best you can, all comments will be
appreciated,

- I, a. You are taking an environmental education course. What do you like est
about this way of approaching learning?

b, What do you like least?

1I. 8. Is this course different in any way from the others you have taken? How?
b, Why did you take this course?
111. a. In what ways is your work in this course different from that in other

courses that are more traditional?

b, Do you yave a text book for this class,

c. How necessary is it?

d. Does your teacher lecture in this class?

e. Do you have class discussions ar planning sessions?

f. What portion of your time devoted to this course is spent in independent
study?

Iv,

a. Did you like this course?

b. VWhat changes in your knowledge and skills have resulted because of
this course? ‘

c. Are you mare involved with your srchool or community because of this course?
¥hy? .

.

d. Did your grades in all of your courses go up or down this year? Do you
think there's a reason for this? .-

e. How 1s your relation to the teacher ar other students in this class
different than in other classes? ,

f. Why do you feel more or less capable of investigating and solving
_problems as a result of this course? i

vl
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e,
VII

ViIla,
b,

C.

IX a,

X1

Did this course seem well organized to you? Is that necessary?

How d14 your class select the topics studied this jeax?

Did you work on an independent or group ‘project?
vhat was its title and how was it selected?

what resources did you use for the project?

Were you tested or graded on the knowledge you gajned in this course?
What do you feel is a valld way to judge what you have learned in this course?

List the things you based your progress and learning on?
Do you feel you will be more successful in colege or at a job as a result of
this course? Why or why not?
How has this course changed any of ybur plans for your future education
or career? .

Wrat specific skills have you learned (interviewing, chemical tests, writing, etc)?

¥hat have you learned about yourself from this course?

Any additional comments? Thanks,

g1




FARENTS
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Iv,

IX,

COUNTY < SO/ NTRS GRADE LEVEL

a,

€.

g.

Eas your child scemed to enjoy environrental education and water testing
project he has been participating in? Vhy? Why. .not?

Has it charged his/her attitude toward school in any way?
Eow do you think it affected his/her grades this year?

FEas there been any change in his/ber behavior at hcme, school, or with °
friends that seems to be a result of this activity?

In vhat ways do you think this orogram has been beneficial, or detri-
rental to the students involved, the school, or your local community?

Does your child use more outside resources for his/her school work as
a result of this class?

Fas this program placed any additionzl burden cn you as a parent?
Please’ explain, :

Have you noticed any change in your son or daughtex'é education or
career plans that you think are a result of taking an environmental
education course?

Any addition2l comments?

Thank you for your help,



0-3E2VERS

SCHCOL AREA ___ GRADZ LEVEL OBSERVED

What is your ~rcupational title?

What is yo.- relationship, to the class doing water testing?

II, a, In what ways does this course appear to be different from the other

classes you know of?

b, Do you think the idea of environmental education is a good one?
Why or Why not? : ,

¢, If you were teaching environmental education, how would you change
vhat this class is doing this year?

IV, a, In what ways do you think the environmental education, or water testing
program has been beneficial ar det: “mental to the students involved,
the school participating, or the local community? '

Thank you for your Cooperation!!!!!
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