










What is GreenWorks!?

GreenWorks! is the community action service learning com-
ponent of PLT, built around action projects that partner edu-
cators, students, and the community in an effort to under-
stand, respect, and improve the world around us. To support
community action, GreenWorks! blends service activities
with the academic curriculum and addresses real community
needs as students learn through active engagement.

The key to a healthy environment lies in informed action. Green-
Works! offers PLT educators and their students the opportu-
nity to positively impact the communities in which they live
and work. By combining the environmental knowledge and
resources of PLT with community action initiatives, Green-
Works! action projects have a true impact on the future of
America. GreenWorks! action projects make a difference in
how young people think, in their sense of responsibility to-
ward their communities, and in their understanding of their
relationship to the environment.

GreenWorks! offers opportunities for people of all ages to work
together to enhance their surroundings. By linking PLT edu-
cators and their students with local community groups,
GreenWorks! action projects help educate communities
about environmental issues and engage people in working
together to find solutions to environmental problems
within their communities. Community participation is the
cornerstone of a GreenWorks! action project—people
working together to improve the environment. For exam-
ple, a GreenWorks! action project might involve students
partnering with a local nursery to provide more greenspace
for observing and exploring the many cycles of life. A
GreenWorks! action project may involve many groups
working together to enhance our city streets by cleaning-
up graffiti and planting trees. Or a GreenWorks! action
project may involve a group of high school students work-
ing with a forestry agency and a local forest resources com-
pany in an effort to understand the complexities of fire in a
forest ecosystem.

Green Works! provides students with experiences that extend
learning beyond the classroom into real world contexts. By link-
ing community action with classroom activities, students
gain an understanding of environmental issues while en-
hancing basic math, science, English, and communication
skills; strengthening problem solving and decision making
skills ; and developing civic skills, abilities, and competen-
cies. GreenWorks! addresses community issues and inte-

grates academic learning with community action projects to
connect young people with their communities.

PLT and GreenWorks! Working Together to
Maximize the Learning Experience

A GreenWorks! action project partners educators, students,
and communities in order to fulfill a most important mis-
sion, taking responsible action on behalf of the environment. In
this way, GreenWorks! encompasses the goals of PLT, and
supports the mission of PLT by providing opportunities for
educators, students, and the community to work together
through understanding environmental issues and involve-
ment in environmental projects.

Thoughtful action is one of the most important components
of the PLT education program. When students work togeth-
er on an action project, they develop self-esteem and a
sense of belonging and learn that they can make a differ-
ence and, in fact, contribute towards positive change. Initi-
ating and carrying out a GreenWorks! action project is the
next natural step in the PLT learning experience. A Green-
Works! action project helps students to learn by doing. It is
experiential learning at its best. GreenWorks! action proj-
ects create opportunities for students to become active par-
ticipants in understanding the complexities of our natural
and built environments.

PLT's PreK- 8 Environmental Education Activity Guide and sec-
ondary environmental education modules serve as the cur-
riculum "backbone" to initiating a GreenWorks! action proj-
ect. (See PLT Resources & Activities Cross Reference List,
Appendix, p. 30.) PLT curriculum materials provide class-
room resources to support the GreenWorks! learning experi-
ence—providing the needed academic background and skills
development as well as the opportunity for students to reflect,
talk, and write about what they did and saw during the actual
community action experience.

PLT and GreenWorks! Making the Connection between
Service and Learning:
Schools, school districts, and states are increasingly integrat-
ing service-learning and community service requirements
into the curriculum. GreenWorks! action projects can help
support and fulfill those requirements.

GreenWorks! links classroom learning to the real world by
integrating community action with curriculum- and stan-
dards-based activities in the classroom. GreenWorks!, like
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List of Possible Partners. The list of potential partnerships is
endless. Use your creativity, ingenuity, and resourceful-
ness to identify potential partners in your community and
state—even at the national level. Here is a list of possible
partners

Philanthropic organizations
Non-profit organizations and foundations
Businesses (big and small)
Chamber of Commerce and Jaycees
Governments (local, state, national)
State departments of forestry, natural resources,

conservation, etc.
Law enforcement groups
Departments of Public Works
Service clubs: Lions Club, Elks, AmeriCorp, etc.
Neighborhood and other civic associations
Youth groups: Boy Scouts, Girl Scouts, 4H, etc.
Senior citizen organizations
Trade and professional associations
Educational organizations and associations
Universities, trade schools, community colleges
Labor unions
Environmental organizations
Television networks and radio stations

Considerations in Choosing a Partner. The partners you choose
to support your community action project will depend on the
nature of your project and its particular needs. For example, if
you and your class are interested in coordinating a recycling
program, you'll want to consider contacting a local sanitation
contracting company, or a recycling plant. If your action proj-
ect is focused on beautifying an inner-city park, you may want
to contact your local department of parks and recreation, a
landscaping company, a horticultural society, or a philan-
thropic organization that has an interest in providing more
greenspaces in urban areas.

You'll also want to consider the type of resources partners
can contribute to your project. For example, you may need
a partner who will give technical guidance on the project,
or perhaps your needs are purely financial. Or you may
look for a partner who can give you needed in-kind servic-
es or goods. For example, a local printing company may
donate their services to print brochures or educational
materials.

Finally, don't overlook organizations or groups that already
support your school or have a link to the school. A Green-
Works! action project may find support by partnering with
area schools, service clubs, or youth groups. For example, a
high school industrialization class could build and donate
bird feeders to an elementary school's GreenWorks! action
project of building an outdoor classroom. A Girl Scout troop
could work with a class on a project to organize a community

tree inventory. Be creative. There are lots of potential part-
ners who can help make your project a success.

GreenWorks! In Action—Creative and
Innovative Partnerships!

In Jackson, Mississippi four area schools joined forces
with the Mississippi Department of Forestry, Mississippi
PLT, the federal Bureau of Land Management, Jackson
Jaycees, the PTA/PTO, the Jackson Garden Club, the
Plant-A-Tree Foundation, and a Jackson area hardware
store to provide more greenspaces and recondition play-
grounds at school sites.

In Santa Fe, New Mexico local schools, the City of Santa
Fe, the New Mexico Forestry and Resources Conservation
Division, New Mexico PLT, and the Governor joined
forces to sponsor a GreenWorks! 5k run and 1 mile walk.
The "Governor's Run For Trees" was a one-day event to
call attention to New Mexico's Arbor Day and the impor-
tance of trees.

How to Approach a Potential Partner. It' s important to provide
a potential partner with a clear idea of what your project is,
what your goals are, and what your purpose is in gaining their
support. You'll need to be clear and precise in expressing
your needs. You also need to be persistent in your efforts and
flexible about the outcome of your request. We also suggest
you include your students in the process as much as possible.
We suggest the following steps when approaching a potential
partner.

1. Write a letter, attaching a copy of your action plan
2. Schedule a meeting
3. Meet with the organization
4. Follow-up by telephone, and send a letter of thanks

Suggestions

1.Who to contact. When you write a letter to a small organi-
zation or business, direct your correspondence to the CEO,
president, or senior officer. For a large organization or
business, direct your letter to the director of public or
community affairs. Your local chamber of commerce will
be able to assist you in identifying the appropriate individ-
ual for local businesses in your area.

2. What to include in your letter. State the goal(s) of your
project, your needs, and what type of assistance/support
you are seeking. Also state that you will follow-up by tele-
phone in order to schedule a meeting. Attach a copy of
your action plan with timelines, and budget.
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team tries to reach decisions. The
"3's" must make sure the group stays
on track and gets everything accom-
plished in the time allowed. And the
"4's" are the only people who may
leave the group to ask you questions.
4. Have the teams move around the
room and examine the products.
(WARNING: Do not let them open any of
the product containers.) After they have
decided if one item comes from trees
in some way, they should record it on
a list and move on to the next one.
5. Once teams have established their
lists, give each team a set of the read-
ings on pages 41-42. Each student
should read the article that corre-
sponds to his or her number. (Student
pages can be cut in half).
6. After reading their articles, students
should explain the contents to their
team members. Each person is respon-
sible for making sure everyone else in
the group understands what his or
her article says.
7. The teams should then re-evaluate
the list of products they came up with
in Step 4. Are there any products they
want to add to or delete from their
list? Once again, remind them that
everyone on their team must agree
with the changes and should be able
to explain why each item is on their
list.
8. Have the teams share their lists
with the rest of the group. Discuss the
diversity of products we get from
trees. Check the students' understand-
ing of the articles by asking them to
explain why they included certain
products.
If they didn't realize it during the
activity, they should realize by the
end of the discussion that all the

products you spread around the room
came from trees in some way.
9. How will this new awareness of for-
est products affect student's lifestyles?
Will they make any changes? Talk
about conservation practices where
their families use a forest product
but could also OO recycle the product,
0 reuse the product, or 0 reduce its
use.

Enrichment
Have the students work in their
groups to brainstorm a list of the ways
they use paper. Then have them write
down possible substitutes for the
three or four items on the list that
they think are the most important.
Afterward have them compare the
environmental and economic factors
associated with these products and
their possible substitutes by answering
the following questions. (They will
need to do research to answer some
of the questions. Encourage them to
divide the research among their group
members.)
1. Would the substitute serve  the
same purpose as efficiently and cheap-
ly as the tree product?
2. Is the substitute made from a
renewable or nonrenewable resource?
3. Does the production of the substi-
tute require more or less energy than
the production of the original prod-
uct? (They will need to research this.)
4. Is the substitute reusable or
recyclable? Was the original forest
product reusable?
5. What, if any, are the long-term
implications for continuing to use
the paper product or its substitutes?













working with younger students,
take them on a walk around the
school to locate an area or areas that
would be improved by adding a tree.
4. After the students have identified
possible sites, have a group discussion
about the feasibility of each site. Have
students decide which site (or sites)
should be the focus for their tree-
planting campaign. With proper
supervision, teams can work on differ-
ent sites.
5. If you're working with older stu-
dents, ask them whom they think
they should contact to get permission
to plant in the area(s) they've chosen.
Then help them compose a letter to
the appropriate people, agencies, or
organizations. You might also suggest
that the letter include several general
questions about tree planting in the
community, such as the following:

■ How much money is spent annual-
ly on tree care in the community?
How many trees are planted, and
where?

■ Which species are most often cho-
sen for planting?

■ Do any criteria exist for selecting
the species that will be planted? If
so, what are they? Whether or not
such criteria exist, you may want to
suggest to students that they con-
sider many different factors before
deciding on which trees to plant.
For example, depending on where
they'll be planting, they may want
to consider species that are resistant
to air pollution, drought, and so
forth.

■ What are some hardships that
urban trees face? What is the aver-
age life span of a city tree?

■ How can citizens become involved
in planting and maintaining trees
on public property?

6. After the students have received a
reply, have them detail plans for their

tree-planting campaign. For instance,
they may decide to raise money to
buy trees from a local nursery, or they
might ask people to donate trees.
7. Have students plant trees and take
care of them. See the planting recom-
mendations on student page 97, and
get directions from the nursery on
how to plant and care for the particu-
lar species of tree.

Enrichment
1. Students could arrange for a special
tree-planting ceremony, possibly in
conjunction with a special occasion
such as Earth Day or Arbor Day.
Students should plan the event and
send out news releases to publicize it.
2. As discussed in the background, stu-
dents need to plant and maintain
about 65 trees each to absorb all the
carbon they put in the atmosphere
during their lifetime. Ask students to
list all the opportunities they have for
tree planting throughout the year.
What is the total number of trees they
could plant in a year if they took
advantage of all those opportunities?
Is the total close to 65? If not, what
other action could they take to keep
carbon out of the air? (They could cut
back on fuel consumption.)











NOTE- Be sure to warn other students not

to step on the roots!

7.Ask students where the water in the
sapwood travels (to the leaves). Then
have the heartwood hold the ends of
the four pieces of yam or string that
you cut earlier. Give the other end of
each piece to a different student who
represents leaves. Ask the leaves what
they do all day (make food through
photosynthesis). Have the leaves flutter
their hands and chant, "We make food;
we make food."
8. Ask the leaves what happens to
all the food they make using sunlight,
air, and water. (It gets transported to the
rest of the tree.) Ask everyone what part
of the tree transports the food from  the
leaves to the rest of the tree. (phloem)
Have the phloem students join hands
and form a large circle around the tree.
Then have them simulate the role of
the phloem by reaching above their
heads and grabbing (for food), and
then squatting and opening their
hands (releasing
the food) while chanting, "Food to
the tree!"
9. Ask students if they've left out
an important part of the tree. What lay-
er produces new sapwood and phloem
to keep the tree growing and healthy.
(cambium) Have the cambium students
form a circle between the phloem and
the sapwood. Tell them to sway from
side to side and chant, "New phloem,
sapwood, and cambium. New phloem,
sapwood, and cambium."
10. Ask students what final component
of their tree is missing—it's something
that protects the tree. (bark) Have the
bark students lock arms and form a cir-
cle that faces out from the center of the
tree. Ask them to look tough. Have
them march in
place chanting, "We are bark. Please
keep out."
11. When the tree is completely assem-
bled, have all students act out and
chant their parts simultaneously. If you
want, you can end the session by
telling the students their tree is old and
falls over. Let everyone carefully fall
down.

VARIATION FOR YOUNGER STUDENTS

1. Ask students to name things that liv-
ing things need to survive (sun,
air, water, food, space, and so on).
List their ideas on a chalkboard. They
will now go outside and find out how
members of one group of living things
(trees) get the things they need to
survive.
2. Take students outside and have them
sit down around a tree. Ask
how trees get the water they need.

■ Where does the water come from?
(rain, snowmelt, groundwater)

■ How does it get into the tree?
(It's absorbed by the roots.)

■ How does it get around to all parts of
the tree? (Tiny "pipes" in the
sapwood carry water to the trunk,
branches, and leaves.)

As the students discuss each question,
have them act out the answers. For ex-
ample, they can simulate rain falling by
patting their hands on their legs or the
ground, they can simulate roots by ly-
ing on their backs with their arms and
legs spread out as they make slurping
sounds, and they can simulate sapwood
chanting, "Gurgle, gurgle, gurgle. Water
to the tree."
3. Next, ask students where trees get
the food they need to survive. Do
they chase after animals? Grab things
with their branches? (No! They make
their own food in their leaves by us-
ing energy from the sun.) Then have
the students imitate how the leaves
make food. Have them hold their
arms up and alternately curl and
straighten their fingers ("leaves")
while chanting, "Making food, mak-
ing food." After-ward, explain that
the leaves also "breathe" by taking in
gases from the air and releasing other
gases through tiny holes in their un-
der-sides (sto-mata). You might pass
around some leaves and magnifying
glasses so students can look for these
holes.
4. Have students stand up and wrap
their arms around the trunk of the tree.



What does the trunk do for the tree? (It
provides strength, supports the branch-
es and leaves, and contains all the
"pipes" that transport water and food
around the tree.) Then have the stu-
dents act out the trunk of the tree by
standing straight and tall and by look-
ing strong.
5. Have students feel the bark of a tree
and describe what it feels and looks like.
Then ask them how bark might be use-
ful to a tree. (protects it from pests and
disease) Have students act out the role
of bark by holding hands and forming a
circle with all students facing out from
the center. While they still hold hands,
have them chant, "We're the bark. In-
sects, keep out!"
6. Have students look for seeds, fruits,
nuts, or cones on the tree. Ask them
what these parts of the trees do. (pro-
duce new trees) Then have them
act out a seed growing into a tree by
scrunching down into a ball (the seed)
and then slowly straightening up until
their arms are raised over their heads.
7. Ask students what keeps the tree
from blowing over. (roots) Then divide
the group into two parts. Have all
students lie down with their arms and
legs spread out, and have one group
make slurping sounds (to simulate
the roots absorbing water) while the
other group chants: "Stay in place. Stay
in place" (to express how roots anchor
the tree).
8. Finally, call students together to build
a model tree. Divide the students into
three groups. One group, the roots,
should stand close together with their
arms entwined and chant, "Gurgle, gur-
gle, gurgle. Water to the tree." The next
group, the bark, should make a circle
around the roots, join hands, and
chant, "We're the bark! Insects, keep
out." Members of the last group, the
leaves, should stand at various distances
around the bark and chant, "Making
food, making food" while flexing their
fingers.

Enrichment
1. Have the students take a look at cross
sections of a tree (tree cookie) and iden-
tify the heartwood, sapwood, phloem,
and bark. You may also want to do the
activity "Tree Cookies"
on page 289.
2. Ask students how a tree is similar
to a factory. (It takes sunlight, air, and
water; and manufactures leaves, fruits,
nuts, and flowers.) What different de
partments are in a "tree factory," and
what jobs are done by each? (In the
"roots department " the tree gets an-
chored to the ground and water is ab-
sorbed from the soil, and so on.) Have
students draw a cut-away diagram of a
tree factory in which you can see the
jobs that get done by
each department .
3. After exploring how a tree works,
have your students consider how they
benefit from trees. Give each student
a blank piece of paper; have each draw a
small tree in the center. Have students
draw eight lines radiating from the tree
like the spokes of a wheel. On each line,
have them write the name of some-
thing the tree gives to them (beauty,
shade, protection from wind, furniture,
pencils, paper, apples, something to
play on).
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PART B

PLANTS UNDER STRESS

Doing the Activity
Divide students into investigation
teams and tell them they will conduct
a series of experiments to determine
conditions that cause plants to
become unhealthy.
NOTE—To plan your time allotment for
this activity, check the estimated sprout-
ing time for the seeds you are using.

Experiments
Explore the effects of the following
on plant growth: Crowding, Acidic
Precipitation, Fertilizer.
Crowding
Trees need space to grow so they can
spread their branches to collect sun-
light and their roots to collect water.
Discover what happens when plants
are grown too close together.
1. Have students form a hypothesis
about what will happen to plants that
grow under crowded conditions. The
hypothesis can be stated in an "if-
then" form: "If plants are grown too
close together, then 	
2. Each team should cut milk cartons
in half to make planting pots.
3. Punch a few holes in the bottom of
each pot and set it on a rigid or coat-
ed paper plate that will catch water as
it drains.
4. Fill the pot with potting soil.
5. Half of the teams should plant only
one or two radish seeds in their pots.
The other teams should plant a dozen
or so seeds in a single hole. All the
pots should have the same light and
water conditions. The only variable is
the amount of seeds per pot.
6. See how long it takes for the seeds
to sprout. Measure the height of the
plants above the soil level and record
at daily intervals for several weeks.
After a specified time, students can
dig up the plants and observe differ-
ences in the size of the radish bulbs.
Cut the radishes in half; measure and
record the diameters. Discuss the

findings. Which radishes appear to be
healthier?
Acidic Precipitation
Many scientists believe that acid pre-
cipitation, or acid rain, causes nega-
tive health effects on vegetation. To
test this, set up a series of plants simi-
lar to those in the previous demon-
stration. You will use white vinegar in
water to simulate acid rain.
1. Have students form a hypothesis
about what will happen to plants that
grow under the influence of acidic
water conditions. This hypothesis can
be stated in an "if-then" form: "If
plants receive more acidic water,
then 	
2. Before proceeding with the experi-
ment, discuss the phenomenon of
acid rain with your students. Ask them
to research acid rain in a library or
media center. Discuss the differences
between acidic and basic solutions.
Use litmus paper and test for acid or
base color reactions for substances
such as tap water, lemon juice, vine-
gar, household bleach, and household
ammonia. (Be sure to take proper pre-
cautions when handling these sub-
stances.)
Only small amounts are needed for
litmus testing. For more advanced
students, the concept of pH can be
demonstrated using pH indicator
strips, which give more precise read-
ings of the pH value of substances.
3. Prepare solutions of varying
acidic strengths. Sample solutions
could include ranges from tap water
to quarter, half, and three-quarter
strength water-vinegar solutions
to full strength vinegar.
4. Determine what happens
when plants are "watered" with
water-vinegar solutions of varying
concentrations. Keep the light con-
ditions and the watering schedule
the same for all plants, varying only
the strength of the water-vinegar
solutions.
5. Keep a daily log of observations
and discuss changes in the health
and growth of the plants.
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Fertilizer
Like people, plants need vitamins,
minerals, and other nutrients in their
diet to maintain good health. Most of
these are supplied by the soil and
water in which the plants grow.
1. With a set-up similar to past experi-
ments, hypothesize about the effects
of fertilizer, or "plant food," on the
growth of plants.
2. Keep all variables constant, except
the amount of fertilizer (i.e., Miracle-
Gro) added to the soil on a periodic
basis. Follow directions on the pack-
age or bottle of fertilizer. Make certain
that one group of plants receives no
fertilizer at all.
3. Check and record observations and
discuss results.
4. As in all the experiments, you can
show observations and results by plot-
ting the data on a graph.
(Additional tests for light, water, and
soil conditions can be found in "How
Plants Grow" on page 135.)

Enrichment 1
Adopt a Sick Tree
Perhaps on your field trip you found a
"tree in trouble" that could use some
help. Maybe it had been damaged; or,
maybe it appeared to be healthy and
you want to help it stay that way.
Have the class adopt the tree. If you
choose a tree close to the school, you
can report on the progress of its
health. Contact the appropriate
municipal agencies (see Step 6 in Part
A, Doing the Activity) to find out
ways to help a sick tree.
Enrichment 2
Dead Tree of Life
Trees, like humans, eventually
become sick and die. If you found a
dead or partially dead tree on your
field trip, you may want to return to
see what activity is taking place. Is
there evidence of insects at work to
decompose the tree and return its
remains to nature? Are there signs of
woodpeckers living in the dead tree?
Are any animals living in holes in the
tree? Are fungi growing on the tree?

Did the city remove or trim the tree
for safety reasons?
Enrichment 3
Useful to Be Useless
Consider the following story attrib-
uted to the ancient Chinese philoso-
pher, Chuang Tzu:

A sage, in rambling about the Heights of
Shang, saw a large and extraordinary
tree. The teams of a thousand chariots
might be sheltered under it, and its shade
would cover them all! He said, "What a
tree this is! It must contain an extraordi-
nary amount of timber!" When he looked
up, however, at its smaller branches, they
were so twisted and crooked that they
could not be made into rafters and
beams; when he looked down to its root,
its stem was divided into so many round-
ed portions that neither coffin nor shell
could be made from them. He licked one
of its leaves, and his mouth felt torn and
wounded. The smell of it would make a
person frantic, as if intoxicated, for more
than three whole days together. "This
indeed," said he, "is a tree good for noth-
ing, and it is thus that it has reached so
great an age." ... The cinnamon tree can
be eaten, and therefore it is cut down.
The varnish tree is useful, and therefore
incisions are made in it. Everyone knows
the advantage of being useful, but no one
knows the advantage of being useless.

Have each student write his or her own
story about the many values of trees,
both healthy and unhealthy.

Enrichment 4
Look Inside a Tree
If a cross section of a tree or a stump
is available, "read" the annual rings—
they can tell some interesting stories
about the health, life, and history of
the tree. Tightly spaced annual rings
may mean that the tree underwent a
period of stress, such as a drought,
and did not grow very much in that
period. Look for evidence of drought
and damage from lightning, fire, or
insects. (See "Tree Cookies" on page
135.)
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