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on the students we teach. All of us can

remember that one teacher who, for"fus,
was able to spark our interest on a specific
topic. When it comes to environmental educa-
tion, teachers and the approaches used can be
dangerous! There is much information about
this topic on both sides of the scale that is just
not true, In addition, students can take exireme
positions that border on hysteria when dealing
with environmental issues. Some of these
extreme positions can be found in the following
staternents: “Unfortunately, too many people
believe that we need to wholeheartedly support
production agriculture and all of its current
practices, and to do any less is to remove farm-
ers’ freedom of speech.” “In order to guarantee
our food supply we should redistribute land
and everyone shonld grow organic vegetables
in their backyards.”

Teachers of agriculture have the opportunity
to teach students to understand the balance of
nature, as well as the need for a reasoned
approach to producing food. Using these sirate-
gies, teachers can find a variety of ways to
teach so that a sustained food supply reaches
the marketplace. In the following paragraphs
and ino this issue you will find a variety of
approaches to teaching environmental educa-
tion that will help you teach a balanced
approach to this important topic in society
today.

Q s teachers, we can have a profound effect

Opportunities Abound

Opportunities to teach about environmental
education abound. In some parts of the country
the interest in environmental education is phe-
nomenal. At The Pennsylvania State University,
the Environmental Resource Management
(ERM) undergraduate degree has by far the
largest enrollment in the College of
Agricultural Sciences. Current enrollment in
the college is nearly 3,000 students, with more
than 700 of these individuals enrolled in ERM.
Students at the secondary level have also
shown a great amount of interest in environ-
mental education. In recent years Pennsylvania
agriculture teachers were able to lobby the
Department of Education to.include environ-
mental understanding as one of the state-man-
dated 53 outcomes all students will attain.
Being “green” and understanding its impor-
tance in the lives of youth is critical to being an
effective teacher in the 1990s.
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How Does Environmental Education
Work in the Classroom?

Paul Hawkins in his book The Ecology of
Commerce believes that we need to pass on the
true cost of environmental degradation to the
consumer, He believes we are postponing or
deferring the true cost of environmental
destruction. We've known for a long time the
problems associated with siltation in agricul-
ture. Siltation is the single largest cause of
water pollution in the U.S. Hawlkins believes
that consumers and/or farmers should bear the
responsibility of this pollutant through taxes to
remove it from the environment. The argument
is sometimes given that farmers by their actions
create the possibility of soil loss and are actual-
ly taking away the capacity from future genera-
tions to grow food. We know that soybean pro-
duction causes the soil to loosen, and the lack
of ground cover further promotes soil erosion
and sedimentation. According to Hawkins,
since soybean production is a threat to the envi-
ronment, all of the produce resulting from this
crop should be taxed at a fair rate to either pro-
tect the environment or to put the soil back into
a productive state.

That is Hawkins’ position! Do you know
what your students’ position is regarding sedi-
mentation? Think about the learning and the
stimulating discussion that could folow.
Students on both sides of the issue could dis-
cover as much as possible about the true costs
of sedimentation, use of current tax dolars,
legal ramifications, costs of terraces, how to
meet soil tolerance levels, no-till farming,
farmers’ rights and responsibilities, the
Conservation Reserve Program, benefits to
society from food production, and who knows
what else. It could be a class project! It could
be a nine-week project! Students could go wild
learning about sedimentation. Wait a minute .
.it’s . . . it’s too dangerous. The students might
learn too much. I wouldn’t try it. Stop, stop,
don’t throw me in the briar patch!

Goals for Environmental Education in
Agriculture

Students learning “true” information about
the environment should be the goal of agricul-
tural education. For too long we have promoted
production practices because they were expedi-

“ently efficient. In the not too distant past,
Midwest farmers plowed bean stubble in the

(continued on page 23)
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smoothly as you had planned. The stu-

dents seem to be preoccupied and uninter-
ested in this exciting and relevant topic. The
planet that we inhabit secems to have increasing
problems of overcrowding, habitat loss, species
decline and extinction, not to mention environ-
mental problerns like drought, ozone depletion,
and pollation. You feel that children, as well as
adults, need to be educated regarding environ-
menial issues. The animals and plants that
share this space with us are equally important,
and each is fascinating. A zoo is an ideal place
to study these concepts in an extremely engag-
ing setting.

The lesson in biology is not progressing as

A trip to the zoo may be a bit different from
what vou were originally thinking. It’s nice and
pretty, but what can the kids learn? Many zoos
have education depariments that offer teacher
training workshops, special tours, comprehen-
sive science curricula, family activities, and
camps that all focus on the issues of environ-
mental education and conservation. Zoos are
no longer primarily focused on exhibiting ani-
mals solely for entertainment. A zoo is an
excellent place to learn. Zoo education depart-
ments are involved in many types of ouotreach,
as well as programming at their site. Outreach
programs are especially useful when there is
limited opportunity to visit a zoo because of
location, money, or time.

Lincoln Park Zoological Gardens, located in
the heart of Chicago, offers many ways to cor-
relate school studies with zoo resources. A pro-
gram titled “Zoo to You” invites the teacher to
the zoo for environmental education training.
Upon returning to the classroom, the cutricu-
lum program is designed for four lessons, The
first two lessons focus on the concepts of adap-
tation and habitat. The third lesson is a visit to
the classtoom by docents (specially trained vol-
unteers) and live animals to demonsirate how
animals adapt to their environments. The fourth
lesson discusses positive human impaction
wildlife. The personal attention given to the
class and the opportunity to meet animals up
close provides a lasting impression.

Lincoln Park Zoo remains one of the last
free zoos in the country and, therefore, has
thousands of school and day camp groups visit
throughout the year. Prior to each group’s visit
{which must be registered through the educa-
tion department), the Zoo-cology Action
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Guide, a packet of age-appropriate environ-
mental activities, is mailed to the supervising
teacher, Each folder contains pre-visit and post-
visit activities, as well as an activity to com-
plete while visiting the zoo grounds. While the
visit to the zoo is an exciting experience, the
continuities of pre- and post-visit lessons help
to better solidify the message of conservation.

Educational programring at the zoo
includes after-school programs that are free to
invited groups. These programs, “Zootrition”
and “Animal Crackers,” are each funded by
corporate sponsors and are designed to meet
the needs of children attending federally-fund-
ed after-school programs. Each group is invited
to the zoo for two separate visits that include
activity stations and hands-on experience with
700 animals. The curriculum includes pre-visit
and post-visit activities to provide an introduc-
tion and closure to the topics presented. The
after-school program staff is provided with the
pre- and post-visit activities, as well as addi-
tional follow-up activities and places to visit or
call for further information. The students are
provided with a workbook of activities and let-
ters to keep their families updated on the infor-
mation presented during each of the visits to

the zoo. N

“The Blind Trail” - children using their senses (other than
sight) to determine where they had once been without
blindfolds. (Phota courtesy of Lynne Yamaguchi, Lincoln
Park Zoo.)




Environmental programs are offered at the
Z00 to meet a wide variety of interests and ages.
Family workshops, film series, field trips, and
an adult lecture series occur in the fall, winter,
and spring. The topics of these programs range
from a class and tour on one species to broader
topics like habitat conservation for the lecture
series. The family workshops include parents
and children learning together, while the lecture
series features internationally known conserva-
tionists discussing current environmental issues
and conservation programs. Classes allow chil-
dren as young as age three to begin to explore
the world and exotic habitats from much closer
to home.

The summer season at Lincoln Park Zoo is
reserved solely for the implementation of
ZooCamp. ZooCamp is an in-depth environ-
mental experience allowing children a three- to
five-day close up look at the zoo. Children that
attend the various camp programs range in age
from 5 to 14, The students are involved in
hands-on experience with animals, touring
behind the scenes and talking with zookeepers,
and meeting other zoo staff, including curators
and veterinarians. Challenging discussions
regarding environmental problems and recent
environmental successes, as well as the role of
zo0s, are discussed with each camp group in an
age-appropriate manner.

Each camp focuses on a theme and involves
the children in participatory activities and games
that reinforce the message of conservation.
Many times there is not one “correct” answer to
the topics. Instead, children are asked to discuss
and contemplate challenging issues. The parents
and families of the children enrofled are encour-
aged to share the theme of conservation. Each
day the children are sent home with a Parents’
Guide that reiterates the theme and activities for
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that day. On occasion, children are given guide-
lines io recreate simple activities or are asked to
complete an activity at home, Parents and fami-
lies are invited to attend one additional hour of
ZooCamp Open House on the final day of camp.
During this hour, guests experience firsthand
some activities, videos, and animals that had
been a part of the previous camp days.

My personal experience at Lincoln Park Zoo,
especially working with the ZooCamp program,
illuminates the many benefits of including a zoo
in an environmental education curricalum. A
zoo offers a unique resource to observe animals
and exotic landscapes throughout the world
without the need to travel, Education depart-
ments at many zoos are involved in these pro-
grams, under different clever names, or pro-
grams similar to the ones described in this text.
The resources available at a zoo enhance student
learning. The motivation to learn is intrinsic and
the enthusiasm is contagious. Why not contact a
700 in your area? Perhaps there is an opportuni-
ty for a joint educational experience with the
science and agriculture teacher, or other combi-
nations. &
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he spotted owl, old growth timber, the

endangered salmon, the wetlands, and

the wolf are examples of major environ-
mental and endangered species concerns. These
concerns impact communities and industries
across the nation.

Agriculturat education may find itself in the
middle. On the cne hand, it is important that
students in agriscience and natural resource
courses be well versed on environmental ques-
tions and possible solutions. In contrast, com-
munity concerns about disappearing agricultur-
al lands, lost forest industry employment, or
limited commercial fishing might trigger severe
public reaction to any environmental education.

What is the solution? What can agriscience
teachers do that will maintain their professional
integrity and vet be sensitive to community
concerns with policies perceived to threaten
livelihoods, the economy, social structure, and
individual families?

Let Someone Else Do It?

A safe choice might appear to be to ignore
sensitive community environmental issues in
the curriculum and in interaction with students.
Some might call this “burying cur heads in the
sand.” Recent history has demonstrated that
problems will not easily go away. A look ai the
early lack of public debate and action concern-
ing the ozone layer and possible global warm-
ing because of the loss of rain forests and cur-
rent major dialogue addressing these topics
clearly makes the point. Gangs, teen violence,
and assaults on tourists cannot be swept under
a rug. The local chambers of commerce and
political leaders are not able to “keep the lid
on” these major problems.

Environmental issues, too, will not go away.
Sustainable agriculture, integrated pest man-
agement, biological controls, and non-point
source pollution are examples of increasingly
important topics in agriscience education class-
es. There is both the ethical and professional
responsibility to equip students with the tools
to ascertain relevant current facts and to devel-
op problem solving/decision making skills on
any sensitive issue.

Thinking About The Topics

Balanced community advisory input is as
vital as it is to establish the need to study the
topic(s) at this stage. A close relationship with
school administration and awareness of estab-

iental Teaching in
unity

lished school policies is also a must. Potential
community reaction should also be examined
by these two groups. Criteria that must be met
before going forward with the instructional
program on sensitive community issues
include; recognized importance of the subject
matter to the education of youth; capacity to
collect sufficient, scientifically-established sup-
port materials for balanced presentation; and
the availability of community resources that
can contribute to the educational program.

Commitment to publicly support the instruc-
tion of a sensitive subject is also needed from
advisory and administrative personnel. This
support will be needed if major community
questions arise. It would also be very useful to
have support from contentious individuals in
the community. These individuals can assist in
the accumulation of supporting materials and
local resources appropriate to the teaching of
the topics.

Addressing the Topics

One recommended method of addressing
sensitive topics is to determine limited objec-
tives for the educational experiences. The
objectives might deal with pollution of one
stream or the endangerment of one habitat, and
they should be addressed both academically
and operationalty. When students have a
chance to apply their knowledge and see the_’

A student participating in the Pennsylvania Aquatic
Resource Contest. (Photo courtesy of Thomas Bruening.)
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The Aquatic Resource Contest is part of Pennsylvania FFA Activity Week.
(Photo courtesy of Thomas Bruening.}

results empirically, enduring, long-term learning
often takes place. If the students assist a
landowner to fence off and reseed a stream area
that had been open to livestock, the improve-
ment of water quality is often visible to the
naked eye. Dramatic examples of environmental
improvement are very important.

Learning projects for students should be rela-
tively short-term. An academic quarter or
semester would be best. A year-long project
would also be good if evaluation of the results
can be completed while students are still in
school. Assistance of public groups such as
SCS, fish and wildlife personnel, or Native
American tribal councils has been very useful at
both the identification and evaluation stages.
They can be very helpful in identifying possible
cooperators and sites within a reasonable dis-
tance of the school for the students to study, as
well as evaluation criteria and methods.

Topic Presentation

There are several ways controversial topics
might be presented. Below are two strategies
that have been used successfully.

1. Focus on the scientific facts (cognitive
domain). This represents presentation of the
accepted facts concerning a given topic. Reports
of studies on the problem, stream or water quali-
ty guides and handbooks, extension bulletins
and fact sheets, videotapes from interested orga-
nizations, or presentations in person or by phone
are examples of how teachers may enrich their
presentations. Agriculture students can often cite
community examples of where some of the facts
might be used or applied. '

This methodology also encourages field
application of subject matter learned when feasi-
ble. This meets the criteria of the problem solv-
ing approach, where the problem is identified,
facts are gathered, findings are synthesized and
tentative solutions proposed, the tentative solu-
tion is applied, and the results are evaluated to
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determine if the solution attempted was the
proper one. The application of solutions requires
field trips and student activity to prevent prob-
lem solving from becoming an academic exer-
cise.

2. A second approach focuses on attitudes and
feelings (affective domain). This is the most dif-
ficult to present and to assure that the polarized
feelings and commitments found in the commu-
nity are dealt with fairly. It is in this area of sen-
sitive subject matter that the controversy is most
likely to rise. Studies of human behavior have
shown that when someone plays the part of
another or debates another’s position, the partic-
ipant often changes attitude in the direction of
the role they played. Thus, role playing is one
suggested way of presenting both sides.

Formal debate among students or one minute
oral presentations of conflicting positions may
also help. The goal is not to “brain-wash,” but
rather o give credibility to another’s position.
Viewing of videotapes of those representing dif-
ferent sides would also be useful, as would in-
school forums of community members repre-
senting different attitudes. These can be used as
part of in-school classes or as part of a program
for a commugnity group.

Evaluation immediately following the envi-
ronmental presentations is very important. This
should include evaluation of how well each stu-
dent met the cognitive and affective objectives
developed for the area. Testing of knowledge
and demonstration of skills learned should be
part of the process. Another very important part
of the process is to determine stndents’ atfitndes
toward the environmental areas covered. These
can be collected by interview or open-ended
queries.

Reports of the evaluation results should be
immediately shared with the advisory commit-
tee(s), school administrators, and others in the
community who show concern. If successful,
other environmental and perhaps more contro-
versial subjects might be tried. If the process
didn’t work as well as hoped, this is the time to
examine and revise the teaching process in part
or as a whole.

Teachers of controversial subject matter can
be reassured that they are operating responsibly
when the “bases are all touched.” Have 1
involved the community? School administra-
tion? Advisory groups? Acquired all the latest
scientific facts? Presented all sides? Developed

" acredible teaching approach? If yes, a teacher

may rest easier as a responsible professional.

Sensitive issues are often the norm in the real
world. Stadents must find out that there may be
no one correct answer, and that a shade of gray
rather than black or white might be the best
alternative. Giving students the opportunity to
develop analytical skills and apply their learning
to benefit their community and environment
should be central in any agricuttural education
program,
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. blic education is continually being asked
=10 do more with less resources. To reverse

Dickens: “It is the worst of tines, and the
best of timies.” The worst of times in that
expectations of education far ovistrip available
resources; the best of times because when the
situation becomes this serious, it forces people
in education and other professions and ihe
community o pull together and create pro-
grams in much the same way that the fabled
“stone soup” was created. This article provides
a sketch of how an educational program was
developed by a consortinm of stakeholders
(parents, teachers, environmental and agricul-
ture groups) to teach school-age children about
agriculture.

The Setting

With increasing fréquency and urgency soci-
ety is being called upon to make decisions
about critical agriculturally-related issues, such
as food safety, land use, and water policy. In -~
order to make informed decisions the American
public must have a basic understanding of agri-
culture and its role in.our society and economy.
Yet, scveral reports have found that most peo-
ple’s knowledge of agriculture is inadequate. -
The most prominent of these was a 1989
National Academy of Sciences report titled
Understanding Agriculture—New Directions
Jor Education, which concluded that most peo-
ple do not have a clear understanding of agri-
culture. Authors of the report proposed the fol-
lowing definition of agricultural literacy:

An agriculturally literate person's
understanding of the food and fiber system
includes its history and current economic,
social and environmental significance to
all Americans. This definition encompass-
es some knowledge of food and fiber pro-

. duction, processing and domestic and
international marketing.

Ten years ago most thoﬁght and discussion
about agriculture was confined to individuals

“and institutions directly involved in agriculture

{Desmond et al., 1990). In the late >70s and
early "80s public concern began to emerge
which indicated a broader interest in food, fiber
and land use related to the environment. These
concerns, many with grassroots beginnings,
spawned.school-based curricula, such as Life

Lab, Project Learning Tree, and Project WILD,
that were soon recognized by agricultural insti-
tutions such as USDA and Farm Bureau.
Another concern was that urban populations,
particularly urban youth, were ignorant about
how their food and fiber are produced and what
factors are crucial to continued production. As
a result, other programs, such as Agriculture in
the Classroom, were developed to address this
emerging educational need and interest in
America’s agriculture. Interest culminated in
the National Academy of Sciences calling for a
“national review of agricultural education” in
1989. One of the principal conclusions of the
Academy report was, “Beginning in kinder-
garten and continuing through 12th grade, all
students should receive some systematic
imstruction about agriculture.” The report also
went on to suggest that “much of this instruc-
tion could be incorporated into existing courses
rather than taught in separate courses.”

~ Subsequent research (Braverman et al.,
1991) indicated that while most school admin-
istrators agreed agricultural literacy was impor-

-tant enough to incorporate into the school cur-

riculum, they were in a quandary as to where to
fit it into the school day. The placement of the
responsibility for agricultural literacy was
problematic. Should it be part of the social
studies curriculum? General science? Biology?
What grade levels should be responsible for
presenting agricultural literacy materials? The
elementary schools? Middle schools? There
were certainly more questions than answers.

Researchers from the University of
California began investigating the perceived
need of California public schools by surveying
school administrators (Braverman et al., 1991).
The survey results indicated that California
educators believe agricultural literacy is an
impottant element of a complete education and
that it can be best incorporated at the 4th
through 6th grade levels by integration into the
science and social studies frameworks, The sur-
vey results matched an important lesson
learned from the environmental education
movement—environmental concepts are best
infused into science and social studies as the
most practical way to reach educational goals
{Disinger, 1986), “The survey results matched

an important lesson learned from the environ-
—
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mental education movement—environmental
concepts are best infused into science and social
studies as the most practical way to reach educa-
tional goals.” Other related studies (Pomerantz,
1990) indicated that educational programs have
their preatest influence on developing attitudes
toward environmental issues during childhood.

A Successful Model for Theme
Immersion?

In the summer of 1991 a local foundation
agreed to fund the development of agricultural
literacy curriculum materials focusing on agri-
culture in Marin County, a small county located
directly north of San Francisco. The group’s
charge was to create and design materials “in”
and “about” agriculture, while infegrating sci-
ence, technology, economic, societal, and envi-
ronmental needs and concerns.

The project, conceived by a small group of
local educators, environmentalists, and ranchers
(the stakeholders), would create a set of educa-
tional materials in English and Spanish for use
in the 80 public and private schools in the coun-
ty, based on the educational needs identified in
the agricultural literacy surveys.

The project organizers’ primary goal was to
“bring the community into the schools” with a
focus on agriculture as a primary theme. (In
Marin County 45% of the land base is tied to
agriculture.) Titled the Marin Agricultural
Literacy Project (MALP), the consortium of
stakeholders included ranchers, organic farmess,
private and public school teachers, bilingual
specialists, a foundation officer, college profes-
sots, parents, environmental groups, teens, and
community members. Each stakeholder had
something to contribute to the product: money,
time, talent, classroom experience, or subject
matter knowledge. Each had an interest and
commitment to its success. One of the greatest
challenges facing this community-based group
was how to best integrate experiences and activ-
ities that would promote agricultural literacy
into classroom practices and do this in a manner
that was unbiased, action-oriented, and in a for-
mat that teachers would use.

After reviewing several reports, including the
Academy and Braverman reports, the group
decided to use the California State Science and
History-Social Science Frameworks as a basis to
create effective and usable curriculum matetials
that would have the greatest chance of success
in local schools, They also decided to follow the
Braverman study recommendations and incor-
porate agriculture into a thematic approach. The
group interpreted “theme” as:

= local agriculture, including topics students
could consider important and interesting to their
lives with controversial political issues, histori-
cal questions, and environmental problems;

= broad, with many opportunities for ques-
tions/subtopics that relate to the overall theme;

» exfended to the community with regional,
national, and worldwide implications;

» having opportunities for multicultural edu-
cation and increased respect for others; and

s having a variety of printed materials and
other media available for student research.

Key Components fox Success of the
MALP Design Strategy

Checklists exist that define what is needed for
a program to function as an effective instruc-
tional vehicle in schools, regardless of its theme
or content area (Niedermeyer, 1992). However,
the experiences gained from this project illus-
trate how a group of interested and knowledge-
able individuals can go about creating and
designing effective supplemental instructional
materials. These guidelines are based on recent
expetiences of the MALP consortium and their
evaluation of the process.

Build coalitions. Identifying and recruiting
potential coalition members to help “build” the
project idea is critical. Since the release of A
Nation At Risk in 1983, the number of coalitions
and partnerships in schools has increased from a
few dozen to thousands. The coalition approach
promotes involvement of external groups and
agencies in developing a sense of ownership in
the educational process (Hadfield, 1992). The
MALP advisory committee (consortium) is
made up of teachers, environmentalists, local
ranchers and farmers (from organic to dairy),
students, county agricultural groups, and offices
of education. Faculty members from depart-
ments of education at university campuses help
to ensure relevance and bring content expertise
to the process.

Feedback from the MALP advisory commit-
tee indicated that they appreciated the use of
interactive meeting techniques such as:

« facilitating meetings with group memory
clearly recorded; techniques like brainstorming
and prioritizing helped clarify the most impor-
tant elements of the project goals;

= following up with minutes from the group
memory to group members with action tasks
clearly delineated;

» creating and following group ground rules
by bringing to each meeting and posting and
obtaining explicit agreement from group mem-
bers for the agenda or direction we created; and

» keeping group members informed between
meeting dates with brief update memos on pro-
ject’s progress. Asking for group involvement in
individual project tasks.

The above meeting process worked effective-
ly, according to ongoing group feedback (verbal
and written evaluations gathered after each ses-
sion). All of the group management techniques
described above are summarized in Doyle and
Straus’ popular book How to Make Meefings
Work and are based upon years of study about

Stucent teachers interact with preschool children at Greencastle Environmental Center.
{Photo courtesy of Thomas Bruening.)

group problem solving and decision making.

Create clear goals and outcomes, Make sure
that project goals, objectives and outcomes are
clearly delineated from beginning to end and
that goal statements are congruent with the
activities content (Ramsey et al., 1992), For
example, after our advisory group’s initial meet-

ing, we posted project goals, objectives and out-

comes at every subsequent meeting so that
group members could refer to them,

Integrate current educational instructional
strategies. Do your homework! Classroom
teachers can easily see the difference between
promotional and educational viewpoints when
scanning materials, A neutral, non-biased view-
point is essential. A great deal of time in MALP
was spent reviewing the current state frame-
works for science and social studies and review-
ing other related regional and state educational
frameworks, such as Project Food, Land and
People; Life Lab; and Ag in The Classroom. A
subcommittee of the advisory group spent two
full-day sessions creating an organizational
matrix and guidelines for MALP materials. The
California State Science Framework provided

guidance for the “constructivist” model of learn- <

ing, which considers direct, hands-on experi-
ence of the learner to be of prime importance.
Many of the MALP processes follow concepts
and learning elements described in Chapter 6 of
the Framework,

Hire or enlist a credentialed teacher or educa-
tion consultant to write your basic lesson plans
if you can afford it. In our experience it was eas-
ier to use a subcommittee of volunteers from the
full advisory comumittee to act as designers of
ideas and have a consultant articulate the ideas
in a lesson plan format. Qur most creative activ-
ities were brainstormed in our design team ses-
sions, followed by the writer articulating them
in a consistent educational format, Another

model is to conduct a teacher’s “writing work-
shop,” where several teachers get together to
write activities. This will work as long as there
is one style of writing that emerges, or someone
is responsible to edit the various activities and
styles into a single, consistent format,

Include a realistic timeline of events and
product due dates. MALP took two years to cre-
ate 29 lesson plans, a teacher’s resource directo-
ry, loan library, and accompanying videotape
teaching aid. Because we had multiple products,
we needed four separate but integrated time-
lines for each product. For example, the video-
tape consultant was a member of the lesson plan
design team so that the resulting tape would
integrate concepts and ideas from the activities
guide. Since repeated field-testing is essential to
the project’s success, project timelines should be
planned around the school year. We found our-
selves writing and field-testing in the middle of
the summer when many of our best classroom

[

teachers were on vacafion.

Use teacher input throughout. We found that
involvement of teachers in every phase of the
curriculum development project was a major
factor in successful dissemination and use in
local schools. From planning and writing, to
field testing and evaluation, to inservice and dis-
tribution, teachers should drive the project. In
MALP it was the teachers in the group who con-
sistently acted as our reality check when activi-
ties became too expensive to carry out or were
difficult to understand.

Build a small substitute teacher fund into
your project budget. This allows you to make
arrangements with the school principal to let a
teacher become involved on a regular basis in
your project. Remember, it will take at least one
school year, if not two, to complete the process.
Teacher continuity is critical. The process of
involving teachers all along the way pays off a
hundred fold as they become excited about
“their” project, tell others of its progress, and
build anticipation of its imminent arrival. By the
time we had gone to press and had organized
teacher workshops through the local teachers
inservice cooperative, we had a long list of
teachers who were eager to sign up for work-
shops.

Actively provide teacher fraining and distrib-
ution of materials. Research by Mayer and
Fortner (1987) indicated that short, frequent
workshops for teachers with frequent follow-up
contacts to share experiences keep teacher inter-
est high and lead to greater use of the materials.
Work through your local office of education to
offer teacher inservice workshops. Place materi-
als in every school resource library in your area.

Epilogue

Has this style of supplemental curriculum
development and dissemination been success-
ful? So far, the resulis are promising. Field test-

-t
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ing of materials indicate good receptivity by
students and teachers to lesson plan content and

format, The teacher workshops have been well
attended by enthusiastic participants who praise
the materials upon first use. Several other
regional consortiums of teachers, school dis-
tricts, agricultural support groups, and environ-
mental activists are interested in replicating the
materials, and one county o the north raised
$20,000 to initiate its own version of materials,

Did agriculture work as a theme to teach sci-
ence and social science processes? The jury is
still out on this area. Once the dissemination
and workshop phase is over, the authors are
planning fo conduct a follow-up survey of all
teacher participants to determine long-term
effectiveness of materials. Only then will we be
able to better analyze our overall success.

Were there enough resources available to
develop and disseminate materials? We were
fortunate in having adequate foundation sup-
port to do a thorough job. Other groups may not
and will have to improvise. Response from
other groups wanting to develop their own local
materials has been phenomenal, and this article
is intended to share some key ingredients that
helped this consortiwm successfully create and
disseminate supplemental teaching materials in
an effective and collaborative manner.
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Parting Shots

(continued from page 3)
“shops” to “labs,” both in terminology and con-
tent?

Collaboration — Can agricultural education (at
all levels) break out of its traditionally indepen-
dent, isolated mode into one of greater team-
work and collaboration? Does greater collabora-
tion mean significant changes in methods and
programs?

Problem Solving — Is problem solving teach-
ing (PST) as effective or more effective in agri-
culture than other teaching approaches? Why
don’t teachers use PST more? How should PST
be taught? To what extent do agricultural educa-
tors use problemsolving to improve their pro-
grams?

Agricultural Literacy — What should agricul-
tural literacy programs look like at the elemen-
tary, middle school, and high school levels?
What staffing and other resource changes are
needed to-meet the huge opportunities for agri-
cultiral education in the early and middle
grades?

SAE Programs — How should SAE programs
be modified to best serve our changing students?
Should SAEs be required of all agriculture stu-
denis? What are our expectations from students?

Special Needs Populations — What is our role?
What is our unique advantage? What is our
responsibility? What methods and programs are
most appropriate?

Professionalism — What are our biases? Do
we offend colleagues and others by our actions
and/or our words? Do we “go along” with com-
ments and situations that are unprofessional, or
do we express our digsatisfaction and encourage
positive change? Do we, both as individuals and
as organizations, present a positive image for

"-agricultiral education?

" All of these issues will continue to challenge
us. Likewise, responses and solutions must con-
tinually be developed and revised as circum-
stances change. I look forward to working with
colleagues in agrlcultutal education to enthusi-

" astically address issues in our profession. Thank

you for the opportunity to serve as Editor. |
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THEME ARTICLE

Agricultural Education and
Environmental Education: Collabomnon
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g hen plans are made for shuttle flight
| into space, preparations for food, air,

@ waler, and waste management are
made for a finite number of people for a finite
period of time. In other words, technicians in
the space program maintain sustainability for
the crew members while they are in flight. The
planet Earth is essentially a spaceship, with the
inherent ability to provide its inhabitants with a
degree of food, water, air, and waste absorp-
tion. In the space shuttle, population never
changes. Inhabitants all have equal access to
the food, water, and air, Additionally, the waste
produced by its inhabitants does not contami-
nate any of the shuttle’s life support systems.
The tragedy with the metaphor is that on space-
ship Earth, sustainability is continnally sabo-
taged.

Authors such as Brown (1994), Daly &
Cobb (1989), Ehrlich & Ehrlich (1991),
Hawken (1993), Meadows, Meadows, &
Randers (1992), Orr (1992), Sachs (1992), and
Young (1990) have written about global sus-
tainability and the elements of humanity which
are important factors in today’s unsustainabili-

-ty. Population growth (5.3 billion and growing

exponentially), environmental degradation,
consumption of resources (industrial, private,
and municipal), loss of wildlands and species,
and agricultare are repeatedly indicated in the
above body of literature as the critical variables
in the sustainability equation. Traditionally
thought of as an issue of interest to environ-
mental education, worldwide environmental
impacts of agriculture and population growth
make global sustainability equally vital to agri-
cultural education. Agriculture’s role in this
scenario simply cannot be understated:

Humanity’s struggle both to feed the
poor and overfeed the rich constitutes one
of the principal causes of environmental
degradation, one that perhaps will be the
most difficult to correct. But it muist be
corrected if Earth is to be healed. Because
of the size of the human population, the
nature of many diets, and the way most
agricultural systems are run, eafing is one
of the most ecologically destructive of all
human activities (Ehrlich & Ehrlich,
1991, p. 193).

Global sustainability implies a population

that lives off the “interest” rather than the
“principal” of the resources which planet Earth
affords us. Referring to the space shuttle
metaphor, humanity must learn to continually
provide food, water, air, and waste absorption
in ways which are sustainable. Like the shuttle,
we are carrying a finite amount of resources,
but we are supporting an exponentially grow-
ing population.

The point of this discussion is to emphasize
the argument that agricultural education, with
linkages to environmental education, could fos-
ter an educational philosophy with global sus-
tainability as its focus. This concept is beauti-
fully described in David Orr’s book, Ecological
Literacy (1992). The concept of ecological t-
eracy and a discussion of its application to agri-
cultural education was reported in Vahoviak,
Adams, and Broening (1994). The purpose of
this article is to detail some specific linkages
between agricultural education and environ-
mental education for those educators wishing
to expand current agricultural education pro-
grams into programs which embrace sustain-
ability as its goal.

Ecological Literacy:
Shared Goals for Agricultural Education
and Environmental Education

Agricultural education and environmental
education represent a potential coalition of dis-
ciplines from which to begin developing eco-
logical literacy education. Kirts (1990) claimed
that agricultural education and environmental
education exist separately in our schools, but
they should be linked by incorporating environ-
mental concepts into the vocational nature of
agricultural education. This claim is supported
by Orr’s (1992) notion that ecological literacy
requires education for both the head and the
hands. Additionally, Kirts (1990) argued that
agricultural education and environmental edu-
cation share many interests in terms of subject
maltter, (e.g., soils, forests, water, wildlife, pes-
ticides, and food production), There is a mutual
interest of natural resources and agriculture in
both disciplines, and stewardship is the com-
mon link between the two disciplines, Noting
that environmental education was originally
intended for application across the curriculum,
Kirts (1990, p. 34) drew upon the North

American Association for Environmental —_
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An outdoor classroom may became a vital componen! in an environmental education land
Iaboratory used collaboratively by agricultural education students.

Education (NAAEE) for 10 guiding principles
to link agricultural education and environmental
education. ‘

[l

Environmental education should:

1. consider the environment in its totality—
natural and human made, biologicat and physi-
cal phenomena and their interrelations with
social, economic, political, technological, cul-
tural, historical, moral, and aesthetic aspects;

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

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

4. develop awareness and understanding of
glohal problems, issues, and interdependence—
helping people to think globally and act locally;

5. consider both short- and long-term futures
on matters of local, national, and international
importance;

6. relate environmental knowledge, problem
solving, values, and sensitivity at every level;

7. emphasize the role of values, morality, and
ethics in shaping attitudes and actions atfecting
the environment;

8. stress the need for active citizen participa-
tion in addressing environmental problems and
preventing new ones;

9. enable learners to play a role in planning
their learning experiences, and provide an
opportunity for them to make decisions and
accept consequences; and

10. be a life-long process—it should begin at
the preschool level, continue throughout formal

elementary, secondary, and postsecondary lev-
els, and use nonformal (e.g., extension) modes
for all ages and educational levels.

Kirts (1990) noted methodologies and skill
areas such as problem solving, decision making,
community development, citizenship, and stu-
dent project activities as examples of the com-
mien ground for agricultural education and envi-
ronmental education and urged teachers in both
disciplines to work cooperatively. This list of
guidelines illusirates how environmental educa-
tion and agricultural education could cooperaie
to form a basis for ecological literacy.

An analysis of David Orr’s (1992) definition
of ecological literacy provides a framework for
creating ecological literacy from the existing
structures of agricultural education and environ-
mental education, Orr’s position that ecological-
1y literate persons should be competent with
respect to where they live and how to live in
their place is consistent with the present capabil-
ities of agricultural education to teach both men-
tal and psychomotor topics. The diverse compe-
tencies required for ecological literacy are best
characterized through the following goals for
ecological literacy, Orr (1992) asserted that no
student should graduate from any educational
institution without a basic comprehension of: (1)
the laws of thermodynamics, (2) the basic prin-
ciples of ecology, (3) carrying capacity, (4) ener-
getics, (5) least-cost, end-use analysis, (6) how
to.live well in a place, (7) limits of technology,
(8) appropriate scale, (9} sustainable agriculture
and forestry, (10) steady-state economics, and
{11) environmental philosophy and ethics.

Appiication of Environmental Education
Activities in Agricultural Edocation

The broad array of program arcas comprising
agricultural education offers promise of encom-
passing contemporary activities of environmen-
tal education. Such a collaboration is evidenced
with the incorporation of sustainable agriculture
in agricultural education as cited by Cooper &
Gamon (1991) and Marshall & Herring (1991).
Regardless of what the incorporation of agricul-
tural education and environmental education is
called, environmentalizing the agricultural edu-
cation curriculum may be accomplished in part
through the inclusion of the following types of
environmental education activities:

1. Leadership: Group dynarnics, team build-
ing, and action socialization experience (ASE)
are some of the leadership activities used in
environmental education with exciting potential
for agricultural education,

2. Natural History: Forestry, water study,
wildlife, ecology, geology, and soils are all areas
of interest to both agricultural education and
environmental edacation.

3. Geologic Time Walk: By converting ﬁme
into distance (e.g., one step equals one million
years) the study of local history, evolution, pop-

-
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ulation growth, and agriculture can become an
exciting and dynamic activity.

4, Simulations: A simulated public hearing on
a locally relevant environmental/agricultural
issue, with students adopting opposing view-
point roles, provides a dynamic, integrative
activity. Agricultural, environmental, social,
political, economic, and even ethical issues arise
allowing students to discover how interrelated
these issues actually are. The key to success
with any simulation is to have students apply
real information to a simulated problem.

5. Interpretive displays and programs:
Modeled after activities typical of environmen-

tal education centers, the concept of environ-
mental interpretation has many applications in
agricultural education. Students may research,
design, and build interpretive displays on virtu-
ally any environmental/agricultural concept for
use in the school, local environmental education
center, fairs, and other appropriate settings. If
the school has the resources for one, students
might even develop an environmental education
center on the school grounds. They can then
become environmental interpreters for elemen-
tary and middle school programs.

6. Mechanics: Small gas engines play an
important part in many forms of environmental
management practices. Forest thinning, soil con-
servation projects, and wildlife habitat manage-
ment all rely on the use of machinery usually
powered with small gas engines. By having stu-
dents construct varicus nesting and feeding
devices, woodworking and metal working have
dynamic applications, Additionally, construction
of alternative energy demonstrations (methane
digesters, solar water heaters, stream-powered
water pumps, and so on) is appropriate through
traditional agricultural mechanics techniques.

7. Greenhouses: A practice of sustainable
agriculture known as “permaculture” incorpo-
rates plant and fish production in greenhouses.
Contemporary interest in recirculation systems
for aquaculture and hydroponics supports this
concept.

8. Land Labs and Trails: Depéndent upon
school facilities, students may become actively
involved in designing, developing, using, and
maintaining outdoor classrooms, environmental
interpretation trails, and demonstration areas.
Organic agriculture, composting, plantation
management, wildlife habitat management,
pond construction, fencing, grazing, and soil
conservation methods are some examples of
practices which may be developed as demon-
stration areas. . ‘

9. FFA Contests: The national forestry and
land judging contests are examples of mutual
interest areas between agricultural and environ-
mental education.

In Pennsylvania, state level aquatic resource
and wildlife contests add to this collaboration.

The Envirothon at county, state, and national
levels offers yet another exciting potential for
agricultural students to become involved in envi-
ronmental education.

10. Sustainable Agriculture: Making agricul-
ture sustainable while maintaining maximum

yields provides a direct application of environ-
mental concern in agricultural production.
Sustainable agriculture is represented by a con-
tinunm of alternative practices, from the USDA
definition of sustainable agriculture through
organic agriculiure to Rudolph Steiner’s “biody-
namic agriculture.” Extending this concept of
sustainable agriculture into the food distribution
system incorporates the philosophy of “commu-
nity supported agriculture (CSA}” Donahue
{1994) demonstrates the application of CSA to
environmental education. This application is
also appropriate for agricultural education,
Whether incorporated into demonstration areas
in a land lab, siudent supervised agricultural
experience programs, or practiced on a school
farm, sustainable agriculiure offers an exciting
potential for collaboration between agricultural

R
s
After considerable research, construction of Interpretive
displays can be tailored to individual student interests and
be displayed in multiple settings.

and environmental education,
Conclusion

Agriculinral education has adopted various
goals, including education both in and about
agriculture. Similarly, environmental education
has multiple roles involving both learning about
the environment and how humans impact the
environment. The issues of sustainability dis-
cussed by Brown (1994} and others involve pop-

—p
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ulation, food production and distribution, envi-
ronmental degradation, and industrialization._

Environmental education has been actively
involved in teaching students about this wide
array of topics for decades. Existing as separate
entities in our educational system, agricultural
and environmental education fail to address sus-
tainability separately. Incorporating some envi-
ronmental education activities into an agricultur-
al education program does not make an envifon-
mentalized program. A new philosophy of edu-
cation for sustainability, as detailed in Orr
{1992), requires a coliaboration between all
existing disciplines, especially agricultural and
environmental education. As agricuftural educa-
tion evolves, teaching both in and about agricul-
ture must begin to recognize the global context
our agricuitural system exists within, '

Teacher Resources .
Resources on environmental education include:

Aguatic Praject Wild Activity Guide. Western Regional
Environmental Education Council, P.Q. Box 18060,
Boulder, CO 8(1308-8060, (303) 444-2390,

Catalog of Information Products on Environmental Science
& Methods. U.8, Government Printing Office, Supt, of
Documents, Washingion, D.C. 20402,

Earth Education Sourcebook (plus other materials and
resources). The Institute for Earth Education, Cedar Cove,
Greenville, WV 24955.

Environmental Education: Teacher Resources Handbook.
Wilke, R.J: {1993). Millwood, NY: Kraus International
Publications.
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Environmental Science on Video 1994, Films for the
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Boston, MA: Beacon Press Beoks.

Living in the Environment. Miller, G.Tyler (1988). Belmont,
CA: Wadsworth Publishing Co.

Project Learning Tree: Supplementary Activity Guide for
Grades 7-12. American Forest Foundation, 1250
Connecticut Ave., NW, Suite 320, Washington, D.C. 20036,

Project Wild Activity Guide (K-12). Western Regional
Environmental Education Couacil, P.O. Box 18060,
Boulder, CO 80308-8060, {303) 444-2350,

State of the World 1994 (plus many other manuscripts on
diverse agricultural and environmental issues). 1776
Massachusetts Ave., NW, Washington, D.C. 20036-1904,
(202) 296-7365. - :

THE AGRICULTURAL EDUCATION MAGAZINE

World Resources; People and the Environment (plus many
other teaching materials). World Resources Institnte
Publications, P.O. Box 4852, Hampden Station, Baltimore,
MD 21211, (800} 822-0504.

References

Brown, L.R. (1994). State of the World 1994. New York, NY:
W.W. Norton and Co.

Cooper, N., & Gamon, I. (1991). Sustainable agriculture—
What does it mean? The Agricultural Education Magazine,
63 (8), 12,

Daly, H.E., & Cobb, 1.B. (1989). For the Common Good.
Boston, MA: Beacon Press Books.

Donahue, T.P. (1994). Community sponsored agriculiure:
Opportunities for environmental education. The Journal of
Environmental Education, 25 (2), 4-7.

Ehrlich, P.R. & Ehrlich, A H. (1991), Healing the Planet.
New York: Addison-Wesley Publishing Co.

" Hawken, P. {(1993). The Ecology of Commerce. New York,

NY: Harper Collins Publishers, Inc.

Kirts, C. (£990). Linking agricultural and environmental
education by integrating environmental concepts and voca-
tional skills. NACTA Journal, 34 (1), 31-34,

Marshall, T.A. & Herring, D.R. (1991). Sustainable agricul-
ture: An essential part of the in-agriculture curriculem. The
Agricultural Education Magazine, 64 (1), 10-12.

Meadows, D.H.; Meadows, D.L.; & Randers, J. (1992).
Beyond the Limits to Growth. Post Hills, VT: Chelsea Green
Publishing Co, :

Orr, D.W. (1992). Ecological Literacy. Albany, NY: State
University of New York Press.

Sachs, W. (19l92). The Development Dictionary. New Jersey:
Zed Books, Ltd.

Vahoviak, G.R.; Adams, P.; & Bruening, T. (1994). A
Sustainable Farm Plan Activity, The Agricultural Education
Magazine, 67 (1), 8-13.

Young, J. (1990). Sustaining the Truth. Cambridge, MA:
Harvard University Press.
]

About the Cover. ..

Susan Hammond (student teacher) is showing
pre-school students a Native American puppet.
This puppet is part of the “Earth Keepers” cur-
riculum program for elementary students,
Suzanne student-tanght at a comprehensive
agricultural high school and at
Tayamentasuchta, an environmental center in
‘Waynesboro, Pennsylvania,

{Photo by Thomas Bruening.) |

THEME ARTICLE

DECEMBER, 1994'_ s

By Bryan L. GARTON &
RoserT J, BIRKENHOLZ

Dr. Gurton (top) is assistant
professor and Dr. Birkenholz
is associate professor and
program chatr of agricultur-
al education af the
University of Missouri,
Columbia,

DECEMBER, 1994

he environment and its protection has

been referred to as a major issue in the

1990s. Americans have become increas-
ingly conscious and concerned for the conser-
vation of our environment (Heimlich, 1992).
Increasing numbers of people have become
aware of the limitations of our natural resource
base and the long-term implications of environ-
mental deterioration (Trisler, 1993).
Furthermore, one state Senate has passed legis-
lation for the establishment of a comprehensive
environmental education program that includes
the development of environmental curricula
(Water Impacts, 1994),

Agriculture has not been immune to environ-
mental concerns. The agricultural industry
directly affects and is affected by the environ-
ment through the use of natural resources in the
production of food and fiber, Consequently,
almost on a daily basis the media afleges mis-
use of our patoral resources by agricultural
enterprises.

‘While there are instances of environmental
wrong-doing, corporate America and the agti-
cultural industry have a vested interest in the

figure 1.

ENVIRONMENTAL SCIENCE

Topie 1:
Introduction to Ecology

i

conservation of the environment and are
becoming more proactive in addressing con-
cerns about the environment. Persons
employed in agriculture should develop a full
appreciation for the interrelationship between
agriculture and the environment. They should
also employ a sense of stewardship reflecting a
positive attitude toward maintenance of the nat-
ural resource base for future generations.

The interests of future generations will best
be served by conscientious members of the pre-
sent generation, Production policies and prac-
tices should reflect the long-term goal of envi-
ronmental conservation, as opposed to the
short-term goal of economic gain. Although
economic viability is an important factor in the
decision-making process of any business enter-
prise, for the security of our nation, and indeed
our world, economic gain must be balanced
with the objective of environmental conserva-
tion and preservation. Americans should be
encouraged to develop: (a) a broad knowledge
of the interrelationships between agriculture
and the environment; (b) an attitude of environ-
mental conservation in conjunction with

—

TEACHING MATERIALS
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Identification | Management of Chemicals Soil Land Uses, Water Bir
and Managewent Waste and the Cemgervation Requlations, Quality Quality
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acceptable food and fiber production policies
and practices; and (c) personal habits which
conserve the use of natural resources in the
United States and other countries.

Specific attention should be directed toward
the development of an environmental conscious-
ness among all citizens. As we increase our
recognition of the growing interdependence
among different regions and countries of the
world, we should also acknowledge the “envi-
ronmental overlap” which occurs among nations
in a given geographic area. Global residents of
the future should be prepared to address com-
plex environmental issues. They should also be
cognizant of the environmental influence on
world neighbors now and in the future. In con-
sideration of these issues the National Council
for Agricultural Education has funded a project
to develop a set of instructional materials to
assist agriculture and science instructors in
teaching about environmental science.

Puarpose of the Project

The purpose of the Applied Environmental
Science project is to develop a set of instruction-
al materials to assist teachers who seek to
enhance the environmental consciousness of
their students. The primary andience for the
materials consists of students enrolled in courses
taught by the nearly 12,000 secondary agricul-
tural education and natural resource teachers in
the United States. In addition, secondary and
middle school science teachers will be encour-
aged to use the materials with their students.

The teaching materials are designed to be
used: () to supplement existing instruction in
agricultural education and natural resources
courses; (b) as independent units of instruction
on environmental concerns and issues in agri-
cultural education, natural resources, and sci-
ence courses; and {c) as practical, hands-on
activities and experiments to enliven the educa-
tional experience for students and teachers. As a
result of teaching the Applied Environmental
Science materials, students should be able to:

1. explain the significance of environmental
issues;

2. specify recommended practices for the
conservation of the environment;

3. identify the basis for practices related to
the environment which may appear to be
controversial;

4, analyze and evaluate environmental issues;
and

5. identify and develop plans to address local
environmental issues.

Development of the Project

A national task force consisting of agriculture
teachers, science teachers, teacher educators,
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and business/industry representatives met in St.
Louis in July of 1993 to begin the process of
developing the structore and delineating the
content of the Applied Environmental Science
instructional materials. During the succeeding
months, a working document and conceptual
model (see Figure 1) were produced to guide the
development of the project. The plans are for the
Applied Environmental Science instructional
materials to consist of an introductory unit (Unit
A) and seven additional units (each consisting of
two levels, B and C) in specified areas of envi-
ronmental science.

The objective of Unit A, “Introduction to
Environmental Science,” is to introduce students
to the concepts of environmental science,
encourage students to be conscious and con-
cerned about the environment in which we live,
recognize the need to conserve our environment
and its resources, and begin to understand the
interrelationships between agriculture and the
environment. The introductory unit is comprised
of a total of nine instructional plans in three
topic areas.

Each instructional plan will include desired
student outcomes, study questions, a content
outline, possible teaching procedures, student
activities, and a sample evaluation. The three
topic areas are: Introduction to Ecology; Human
Relationships with the Environment; and
Agriculture’s Relationship with the
Environment. Unit A can be taught as an inde-
pendent unit or be followed with one or more of
the level B and C units. The nine instructional
plans were field tested during the fall of 1994 by
selected secondary agriculture and science
teachers across the country.

The level B units are currently under develop-
ment and are being structured to encourage stu-
dents to investigate seven environmental areas.
The seven environmental areas are:
Identification and Management of Ecosystems;
Management of Waste; Chemicals and the
Environment; Soil Conservation; Land Uses,
Regulations, and Ordinances; Water Quality;
and Air Quality.

The level B units will consist of instructional
plans similar to the Unit A instructional plans;
however, more student activities are being
included. The student activities are being devel-
oped as independent activities that will allow
teachers to use them separately from the insiruc-
tional plans. The level B units will be field test-
ed by secondary agriculture and science teachers
during the fall of 1995.

The level C units will be structured as student
investigations and will involve community-
based, problem solving activities. Instruction
will focus on identifying factors that affect the
local environment and an analysis of what stu-
dents can do to become better stewards of their

—
(continued on page 21 )
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he following is a descriptive study, initial-
ly intended for the sole purpose of assess-

d ing for our own interest the value of using
a crossword puzzle as an examination tool. The
decision to publish this information came as an
afterthought when it was learned that similar
studies had not been published.

The crossword puzzle, although not a tradi-
tional tool for examination, may possess some
unique qualities. It would appear as though stu-
dents, and instructors alike, are challenged by
crossword puzzles and may pursue answers to
questions beyond the scope of their available
knowledge. It might further be assumed that
information about the length of the word and
the presentation of one or more letters from
words that intersect the answer provide incen-
tives to atternpt questions that may otherwise
go unanswered. Students are also aware of the
importance of accurate spelling when solving
crossword puzzles. In addition, from responses
derived from this study and from previous use
of the crossword puzzle in exams, crossword
puzzles are often viewed more favorably than
are the more traditional methods of examina-
tion.

Procedures

The objective of this study was to compare
student’s success on exams presented as cross-
word pozzles (XWP) versus the more tradition-
al fill-in-the-blank (FIB) exam format. In addi-
tion, attempts were made to determine the rea-
son(s) for incorrect answers (i.e., misspelled
word, wrong word, or no attempt at answering
the question) relative to each exam format. Two
studies were conducted.

Study one involved 107 undergraduate stu-
dents enrolled in an introductory animal sci-
ence course. These students were given an .
hour-exam consisting of five parts, two of
which pertained to the XWP study. For this,
approximately half (54 students) received an
exam in which part A consisted of 22 questions
presented as a XWP, and part B consisted of 21
questions as FIB, The other half (53 students)
received an exam containing the exact same
questions; however, for these students, part A
was presenied in the FIB format and part B as a
XWP. Thus, each student received questions in
both the XWP and FIB exam format. The
remaining three parts of the exam were identi-
cal for both groups. However, each student was
give the option of completing any four of the
five parts of the exam. A record of students not

electing to do the XWP or FIB was kept.

For the purpose of this study the XWP and
FIB were scored as to: (a) percent correct
answers and (b) percent incorrect answers.
Furthermore, the incorrect answers were identi-
fied as to: (c) incorrect spelling, (d) wrong
word, or (e) no attempt at answering the ques-
tion. Note: the students were not graded on or
informed of the assessments made for mis-
spelling, wrong word, or no answer. Statistical
comparisons were made between exam formats
using a completely randomized design (SAS,
1986).

Study two involved 41 undergraduate stu-
dents enrolled in an upper level animal science
anatomy/physiology course. The study was
conducted within the laboratory section of the
course throughout the semester with each stu-
dent receiving eight Iaboratory exams. For each
weekly laboratory, approximately half the stu-
dents received exam questions in the form of a
XWP, while the other half received the same
questions as FIB. Weekly exam formats were
randomly distributed.

To further inform us of the value of the XWP
as a teaching/learning instrament and to assist
the students in preparation for each weekly
exam, XWP study guides were given to
approximately half the students the week prior
to the exam. Students receiving the study
guide, or no study guide, were randomly select-
ed such that approximately half of each of
these groups received the subsequent weekly
exam in the XWP or FIB format.

EBach exam was scored according to the
methods presented in study one.

Results and Discussion

Students receiving the exam in the form of a
XWP had significantly more correct answers
than those receiving the same exam questions
presented as FIB (Table 1). The study further
indicated that less than three percent of the
questions were answered incorrectly as the
result of misspelled words, with differences not
being detected between exam format. However,
statistical differences were observed for exam
format for the frequency of wrong answers due
to the use of an incorrect word and for no
attempt at answering the question. Students
receiving the exam in the form of a FIB had a
lower percentage of unattempted answers, but
were more likely to give the wrong answer than

those receiving the XWP. —
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Table 1. Student pefformance relative to percent correct or incorrect answers on the crossword puz-

zle versus fill-in-the-blank exam format.

Reason Answer Incorrect
Correct Incorrect Misspelled Wrong No
Answer Answer word atterpt
Study One
Crossword puzzle 78.6* 21.3% 1.2*% 7.8% 11.4%
(n=84) (1.9 (1.9 (1.6) {1.6) (1.5
Fill in the blank 47.6 522 0.3 . 48.1 4.1
(n=96) (1.8) (1.8) (0.2) (1.5) (L4y
Study Two
Crossword puzzle 72,1% 27.9% 2.3 4.7% 20.9%
{n=160) (5.1) (5.1y (0.8) (1.4) {4.5)
Fill in the blank 59.8 40.2 1.7 24.3 14.2
(n=157) 4.1) 4.1) (0.4) 4.1 (2.0)

Note: Values expressed as mean and standard error, Crossword puzzle values with asterisk (*) are
statistically different (P<0.05) from their fill-in-the-blank counterpart.

Student performance on the weekly exams
was consistently better throughout the semester
when the exam was presented as a XWP.
Furthermore, students tended to improve their
success rate (percent correct answers) with the
repeated exam format (i.e., exams 2, 3, and 4),
whether the exam was presented in the form of a
XWP or FIB. However, while the percent cor-
rect answers for FIB remained below that of the
XWP throughout the semester, students receiv-
ing the FIB format tended to improve their mean
score to a greater extent than when recetving the
XWP (i.e., 16.4 versus 5.7 percentage units over
the four-exam period, respectively).

Students given 2 XWP as a study guide to
assist them in preparing for the next week’s
exam had a mean percent correct score slightly
better than those not given the study goide
(70.6% versus 65.9%, respectively). The reasons
for incorrect answers were not markedly differ-
ent between those receiving the study guide and
those who did not (i.e., misspelled words, 1.4
vs. 2.1; wrong answer, 17.2 vs. 18.4; and no
attemapt, 10.8 vs. 13.6, respectively).

A number of different instruments is typically
used to assist students in the learning process
and to assess their level of understanding of sub-
ject matter. While homework assignments,
quizzes, term papers, group projects, class par-
ticipation and oral reports are all commonly
used, a major part of the students’ grades is
based on exams (Deiter & Pierce, 1991).
Unfortunately, most exams are not viewed with
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favor by the student. The results of the present
study suggest that students taking exams in the
XWP format are significantly more successful at
deriving the correct answer. The study forther
suggests the reasons for incorrect answers rela-
tive to each format, Misspelled words were not a
major source of error with either format.
However, students taking the exam as FIB are
five to six times more likely to give the wrong
answer, than are stadents of the XWP. However,
students taking the exam as FIB are more will-
ing to attempt the answer.

One might conclude that several features of
the XWP enhance student success at deriving
the correct answers. Such features as knowing
the size of the word gives direction as to the
possible correct answer. In addition, after deter-
mining the correct answer to one segment of the
XWP, the student is given insight as to another
correct answer via intersecting letters from pre-
vious answers, The end result is more incentive
to pursue the answer, resulting in more correct
answers. However, if the student has no clue as
to the possible answer, knowing the size of the
word and/or specilic letters within the word
apparently did not encourage, and may have dis-
covraged, the attempted answer. This was evi-
dent by the increased number of unattempted
answers with the XWP format. Also, in the
introductory course, 23 of the 107 students
chose not to do the XWP, compared to 11 who
elected not to do the FIB,

It might be concluded that the XWP can be
m’
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effectively used as a teaching/learning instru-
ment. This may be a resuit of many factors,
including clues given by knowing the size of the
word and/or by intersecting answers.
Furthermore, the XWP format allows students to
rely on a cornbination of verbal, visual and kines-
thetic skills to recall answers, while the FIB relies
on verbal memory alone (Minninger, 1984;
Banset, 1993). Tt is suggested that kinesthetic
memory associated with the horizontal or vertical
placement of words and the act of entering letiers
one square at a time may help in triggering the
recall process. A report on student
temperament/learning style and the use of the
XWP has been published (Hallman, et al., 1992).

Throughout the course of the semester several
students indicated that they enjoyed the challenge
the XWP exams provided them. Thus, because
the students found this exam format more enjoy-
able, they may well have experienced less test
anxiety (Tryon, 1980) and greater success.
Furthermore, several of these students actively
pursued recetving, and possibly sharing, the
XWP take-home study guide as a means of
improving their exam scores. The obvious lack of
control in the distribution and use of these XWP
study guides leads to the difficulties in assessing
their value.
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Environmenial
Science...

{continued from page 18)
enviromment. Teachers will be provided with
activities that will enable them to lead students
through an analysis and evaluation of local envi-
ronmental issues. In addition, students will be
presented with environmental problems from
their local comnunities and encouraged to
develop possible solutions to the problers.

Dissemination of the Project

After the instructional materials have been
developed and field tested, a “train the trainer”
wotkshop will be conducted. Workshop partici-
pants will be expected to network with teachers
in their respective states and conduct teacher
workshops on the effective use of the instruc-
tional materials. In addition, agriculture/natural
resources teachers will be encouraged to net-
work with biology and earth science teachers in
using the instructional materials, therefore
expanding the potential impact of the project.

The environment and concerns over its con-
servation are major issues facing citizens about
to enter the 21st century. Individuals, organiza-
tions, corporations, and government agencies are
calling for educational programs to increase
awareness and knowledge of the environment
and the conservation of its resources. It is the
intent of the agricultural education profession,
through the Applied Environmental Science
Instructional Materials project, to provide mate-
rials to help teach students about the environ-
ment as we enter the 21st century.
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Teaching Using The Forked-Road
Problem

griculiure students, and smdents in gen-
eral, need to learn decision making and

problem solving skills to effectively live
and work in our changing society. Crunkilton
(1988) stressed this importance by stating that
it is more critical today for students to learn
problem solving skills than it has been in the past.

Teaching students using a problem solving
approach is not a new concept to agricultural
education, However, from time to time there is
a need to discuss, evaluate, and recommnit our-
selves to uysing problem solving as a way of
teaching. The purpose of this article is to dis-
cuss one of the most widely used problem solv-
ing techniques.

Stewart (1959), and more recently Hedges
(1991), concluded that teaching using problem
solving should be no different than the manner
in which we solve problems and make deci-
sions in our daily lives. Therefore, the way in
which we teach students to make decisions and
solve problems should model the decision mak-
ing skills used in everyday life.

Have you ever made a decision in which you
had to choose between two alternative courses
of action? What about making the decision to
purchase an TBM or Macintosh computer sys-
tem for your home or school? Agriculture
teachers through the years have classified this
type of problem or decision as a Forked-Road
problem.

For years teachers have used the Forked-
Road problem solving technique in their teach-
ing. Examples include teaching studenis to
select the appropriate welding electrode; to
decide between using artificial insemination or
natural breeding in a cattle herd; to select the
type of grass to grow for a lawn; to select a
construction project, to select between different
livestock or crop enterprises; to select the best
company for supplies; and to determine which
FFA project the chapter should undertake. The
examples that could be listed are unlimited.
However, the main criterion in a problem of
this nature is that students have two alternatives
to choose from in solving the problem.

In guiding students in solving a Forked-Road
problem, the teacher must first lead students to
a clear definition of the problem. In addition,

the teacher and students should identify the two
alternative solutions to the problem (see dia-
gram of Forked-Road chart).

After the problem is clearly defined and the
two alternative sclutions have been selected,
the “factors to consider” in choosing between
the two alternatives need to be identified. In
making decisions, managerial or otherwise,
certain factors must be considered to make the
decision. These factors should be identified
with the help of students. Students may need
time to gather and use resources in identifying
these factors.

After identifying the “factors to consider,”
the facts and relevant information for each fac-

- tor should be identified. This process is usually

completed using the sapervised study teaching
method. It is during this process that students
are actively using resources to seek the neces-
sary data and information to make the decision
{solve the problem) between the two aliernative
solutions.

In the final step, students should be guided
in analyzing and evaluating the facts and relat-
ed information to come to a conclusion to the
problem. Based on the analysis and evaluation
of the information collected, students should
select the best possible choice between the two
alternative solutions. While situations of stu-
dents and the decisions to make (problems to
solve) will differ, the procedures for selecting
the most appropriate course of action can be
transferred to similar situations and other top-
1CS.

The Forked-Road problem solving technique
is not a new idea. It has been used by teachers
as a teaching tool and by individuals in every-
day life for years. One of our goals as agricul-
ure teachers should be to teach students how to
think, learn, and make decisions. The Forked-
Road problem is but one of many tools in our
feaching methodology toolbox that can assist

us in achieving that goal.
—lp
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Forked Road
Problem-Solving Technique

Cheice One Choice Two
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Teaching Agriculture...

(continued from page 4}

fall and then made a nwmber of passes over this
same field in the spring because more corn
could be produced per acre. Only a few still
make this mistake. This process is too costly,
not only because of fuel and time, but also
because of the destruction to the water systems
of this country. We are continually learning
how to do a better job of producing food in a

more appropriate way. Therein lies the opportu-
nity for our students. America’s farmers are
doing a better job of producing food in a more
sustainable way, Does this mean that we sacri-
fice a crop because of a severe pest infestation?
No, of course it doesn’t. Our students need to
understand the difference between measured,
step-by-step approaches to resolving our envi-
rormental problems and economic suicide. We
need to view environmental education on a con-
tinuum. Today it is nearly impossible to pick up
a farm magazine without seeing articles, adver-
tisements, editorials, and farmers writing about
a betier environmental approach to production
agriculture. This was not true five or ten years
ago. Educators are making a difference!
Ultimately, our students need to understand that
agriculture and the environment are not two sep-
arate issues, but they are one in the same. In
order to do a good job of producing food and
fiber, collectively we all need to do a good job
protecting the environment for ourselves and
future generations. =
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Lab Manual Instructor’s Guide |
(-8273-7080-6 » 37.50 |

Gomputerized Testbank 0-8273-7078-4 « $72.50 |

Small Animal Care

and Management
Dean M, Warren

ORDER NUMBERS: Taxt (-8273-4557-7 - §24.71
Instrucior’s Guide 0-8273-4558-5  $6.00
Computerized Testbank 0-8273-7076-8 » §72.50

o

Floraculture: Designing

& Merchandising
Dr. Charles P Griner

ORDER NUMBERS: Jext 0-8273-6979-4 » $20.21
Instructor’s Guide 0-8273-G980-8 « $9.00
Computerized Testbank 0-8273-7075-x = §72.50

Ecology of Fish
and Wildlife

Lawrence DeVere Burton

ORDER NUMBERS: fexf (0-8273-6065-7 » $23.21
Instructor’s Guide 0-8273-0066-5 « §7.50
Computerized Testhank 0-8273-7077-6 = $72.50

Farm and Ranch Safety

Management
Stan Anthony

ORDER NUMBERS: Jext 0-8273-6537-3 o« $11.96
Instructor’s Guilde 0-8273-6538-1  £9.00

Dive into Aquaculture Turfgrass Science and

with Delmar Publishers! Management, 2E

) ) Robert D. Emmons
join Delmar Publishers for a hands-on oRDER NuMBERS: Text 0-8273-6508.5 » §$32.21

Aquaculture Science Lab Activity demonstrating the Instructor's Guide 0-8273-6599-3 » §7.50
s o , Lt Manual-0-8273-6847-X » §20.21
latest advancements in this fast growing industry! Lth Mansual Instractor's Guvide

Where: CLASSROOM 2000 — Bartle Hall Exhibit Area (275 G548 « 00 ?

1994 FFA National Agricultural Career Show

: When: Thursday, November 10
11:00 — 11:20
11:30 — 11:50

Call to place your order or for a
1995 Catalog
1-800-347-7707

Delmar Publishers




