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Introduction

PROJECT SEASONS is a wonderful collection of creative teaching ideas and practical activities for educators
who want to integrate science-based environmental education into their curriculum.

The Stewardship Institute of Shelburne Farms published the first edition of PROJECT SEASONS in 1986 as
part of a professional development program designed to give kindergarten through sixth grade teachers
the confidence, motivation and skills to become more effective science and environmental educators. The
goal of the Institute is to empower students and teachers with the awareness, knowledge, skills and attitudes
needed to become active stewards of the earth.

PROJECT SEASONS is rooted in the belief that direct contact with agriculture and the natural world at an
early age has a powerful life-long impact — this is when a child first begins to develop a conservation ethic.
Classroom, pre-school and after-school teachers, summer camp instructors, and parents will find PROJECT

SEASONS helpful in cultivating an awareness and appreciation of agriculture and natural resources.

Increasing science and environmental literacy is a prerequisite for preparing future generations for the
difficult natural resource choices that lie ahead. We have developed these hands-on activities to show
children how all things are interconnected and to nurture their natural curiosity by helping them to
question and seek answers. Through investigative activities, teachers will increase science literacy in a way
which is meaningful and builds a fundamental ethic of stewardship.

For ten years, PROJECT SEASONS has served thousands of students and teachers from Vermont and around
the world and we are very pleased to offer this updated and expanded second edition. We hope you enjoy
using it and that you have a chance to participate in one of our programs or visit us in Shelburne.

We’ll look forward to hearing from you.

Megan Camp

Shelburne Farms Program Director



How To Use This Book

Project Seasons follows the school-year seasons of Fall, Winter, and Spring. Each season contains thematic
groups of activities that reflect changes on the farm and in the natural world. Fall themes include Harvest,
Farm Life and History, and Soil and Worms. Winter themes include Forests, Snow, Animals in Winter, and
Tracks. Spring themes include Maple Sugaring, Green Plants, Birds, Insects, and Water.

The format of PROJECT SEASONS was designed by teachers to be clear, simple, and easy to use. Each activity
is written to stand alone with its own introduction and conclusion. Often they are part of thematic series of
activities. Where applicable, we present the activities in the order we teach them at Shelburne Farms. Most
of the activities can be adapted for any season, different geographic locations and can be taught anytime
throughout the school year.

For each activity, we list the learning objective, recommended grade level, groupings, materials, and approxi-
mate time. Most activities can be modified to accommodate different grade levels or time constraints. The
directions include an introductory idea or question along with a sequence of steps for each activity. Recom-
mendations for prior knowledge, experiences or activities appear in italics before the numbered steps in the
directions. Extensions present additional related activities and teaching ideas. Many of these were devel-
oped by teachers who participated in our workshops over the years. We encourage you to create, record, and
share your own.

Throughout the book additional background information is provided for some of the activities. This infor-
mation provides a closer look at the topic addressed in the activity and enriches both the teacher and stu-
dents understanding the topic. These “Close Ups ” are marked by a magnifying glass and the appropriate

seasonal symbol.

The Bibliography at the end of PROJECT SEASONS offer a selection of story books, children’s information/
activity books and teacher resource/activity books on all the themes introduced in the book. Most of these
are available at your local bookstore or library.
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Objective:

Students will learn examina-
tion and description skills by
identifying fruits and
vegetables without using
their sight.

Grade Level: K-5

Groupings: Entire class
Materials: A collection of
different fruits and vegetables
typically harvested in your
area; paper grocery bag; large
blanket.

Time Allotment: 30 minutes

Harvest Blanket

Divrections:

Before the activity, collect a variety of fruits, vegetables and seeds typi-
cally harvested in your area and store them in a paper grocery bag so
the students can’t see them.

1. Spread out the blanket and place under it one vegetable,
fruit or seed from the collection you have assembled in the
paper grocery bag. Make sure the students can’t see what’s
under the blanket.

2. Ask five or six children to sit or lie on their stomachs
around the blanket. The rest of the children should make a
circle around the outside of this group.

3. Have the children put their hands under the blanket.
Explain that they will be passing a fruit, vegetable or seed
around the circle underneath the blanket. Each student will
get a chance to handle the object. Remind the children not
to peek or to mention what they think the object is.

4. Explain that each student will feel the object and give an
adjective or clue to describe it. With younger students, ask
specific questions to elicit adjectives. Is it hard or soft? Long
or short? Big or little? After all the students have given an ad-
jective or clue, have the rest of the class try to guess what fruit,
vegetable or seed itis. Does the group who felt the object
agree on the type of fruit, vegetable or seed it is? Why or why
not?

Fall « 3



Extensions:

a. In place of fruits, vegetables and
seeds, use a variety of objects related

to a specific theme. For example, you
many use items made from trees, objects
found at the seashore, or things that can
or can’t be recycled. For objects of each
variely, have the students guess their
relationship to each other. This is a good
introduction to a new lopic or unit.

b. As the students around the blanket
offer words describing the hidden object,
have another student record their words
on the blackboard. Have the students
write a poem using the words.

c. For objects you are unable to pass
around conveniently, have the students
come up one at a time and feel the object
under the blanket. Hauve the students
return to their seats and draw what they
felt. Remind the children to keep their
guesses and drawings a secret. Have
the students compare drawings and then
reveal the object.

Fall « 4

Darections: (continued)

5. Reveal the fruit, vegetable or seed and let another
group of five or six children take a turn feeling and de-
scribing a new object under the blanket.

6. Use the fruits, vegetables and seeds to make a snack.

© 1995 PROJECT SEASONS, Shelburne Farms, Shelburne, VT.



Objective:

Students will increase
observation skills by sorting a
variety of seeds based on
sound.

Grade Level: K-5

Groupings: Entire class and
small groups

Materials: Coffee cans each
filled % to Y% full with a differ-
ent type of seed (be sure these
cans have tightfitting opaque
lids); clear plastic bags filled
with the same selection of
seeds.

Time Allotment: 15-20 minutes

Sort by Sound

Directions:

Choose seeds for this activity that vary in size, shape, weight and
hardness. For younger students, use seeds in which these characteris-
tics contrast greatly. For older students, select seeds with more similar
characteristics.

SEEDS TO USE
Large Medium Small
Walnuts in the shell Corn Grass seed
Almonds in the shell Peas Ground coffee
Lima beans Whole coffee beans Oatmeal
Chick peas Sunflower seeds Wheat berries

1. Pass out the coffee cans to several students in the class.
Make sure they can’t see the seeds in the cans. Explain that
each can is filled with a different type of seed. One at a time,
have each student shake his or her coffee can in two different
ways (up and down, from side to side, rolling the can, etc.).
Ask the class to listen carefully to the sounds the seeds make.

2. Break the class into small groups, each with a can of seeds.
Have the students in the groups guess the characteristics of
the seeds inside. Are they big? Small? Hard? Soft? Round?
Smooth? With edges? Are there many seeds in the can, or
just a few?

Fall « 5



Extensions:

a. Place the same type of seeds in two
coffee cans. Make a collection of at least
three different types of seeds and their
maltches (a total of six cans). Let the
students pair the cans that sound alike.

b. After sorting the seeds by sound,
graph the seeds by size. Students can glue
the seeds onto a graph.

Fall « 6

Darections: (continued)

3. Show the students the selection of seeds in the clear
plastic bags. Explain that the bags and the coffee cans
contain the same types of seeds. Ask each group of stu-
dents to match by sound the seeds in their coffee can with
the seeds they see in one of the plastic bags.

4. Have the students discuss the choices in their small
group.

5. Once everyone has made a decision, bring the class
together and ask the groups, one at a time, to shake their
coffee can and tell their choice of seeds. Have the rest of
the class show with thumbs up or down whether they agree
or disagree with each choice.

6. Open the cans one at a time to check the guesses.

© 1995 PROJECT SEASONS, Shelburne Farms, Shelburne, VT.



Grocery Bag Botany

Objective:

Students will learn to identify
and classify the parts of plants
we eat.

Grade Level: 2-6

Groupings: Entire class and
small groups

Materials: Several grocery
bags filled with a selection of
food items that come from
plants (see Grocery List for pos-
sible ideas); six boxes labeled
with the six different plant
parts we eat (roots, stems,
leaves, flowers, fruit, seeds).

Time Allotment: 30 minutes

GROCERY LIST

Roots: carrots, beets, turnips,
radishes, ginger, gingersnaps

Stems: asparagus, celery, cin-
namon, onions, potatoes, potato
chips

Leaves: lettuce, cabbage, sau-
erkraut, spinach, tea, oregano,
basil, many other herbs

Flowers: broccoli, cauliflower,
whole cloves, artichokes

Fruits: tomatoes, tomato sauce,
salsa, cucumbers, oranges, orange
Juice, grapes, raisins, grape jelly,
green peppers, zucchini, apples,
applesauce, bananas, avocados

Seeds: corn, corn chips, wheat,
bread, crackers, pasta, cereal,
cookies, oats, oatmeal, granola
bars, peas, peanut butter, choco-
late bars, coffee, rice cakes

Directions:

For this activity, use emptly containers or packaging of various food
items such as cereal boxes, potato chip bags, tomato sauce cans, etc. A
Jew items of fresh produce can be added the day of the activity.

1. Begin the discussion by asking the students if they ate

any plants for breakfast. List the foods they mention on the
board. Tell the class that you had a delicious breakfast of
plant parts, explaining that people rarely eat a whole plant.
Brainstorm with the class the six different parts of a plant that
people eat: roots, stems, leaves, flowers, fruits, and seeds.

Tell the students you ate a bowl of oval, flattened seeds and
dried, brown, shriveled fruit with fragrant, crushed bark
sprinkled on top. You also drank a cup of dried leaves soaked
in water with a spoonful of granulated stems and a slice of
yellow fruit. Can they guess what you ate? (A bowl of oatmeal
and raisins with cinnamon sprinkled on top, and a cup of tea
with a spoonful of sugar and a slice of lemon.) Review the
class’ list and classify the foods by the part of the plant from
which they came.

2. Explain to the class that they will be doing a sorting activity
based on the different plant parts that people eat. In the cen-
ter of the room set up six boxes labeled with the six different
plant parts: roots, stems, leaves, flowers, fruits, and seeds.

Fall « 7



Extensions:

a. Write up a snack menu using some
food items from the sorting activity. Can
the students guess what you will be serv-
ing? Then serve the real thing and enjoy
the roots, stems, leaves, flowers, fruits
and/or seeds.

!

b. Share the song "Roots, Stems, Leaves'
Jfrom the tape Dirt Made My Lunch by
the Banana Slug String Band (avail-
able through Let’s Get Growing Catalog,
1900 Commercial Way, Santa Cruz,

CA 95065, 800-408-1868). Teach the
class the chorus then divide them into

six groups. Have each group learn one
stanza of the song. Then perform the
song together.

Fall « 8

Darections: (continued)

3. Divide the students into small groups. Bring out a gro-
cery bag for each group, filled with a different selection of
food items made from plants. Explain to the students that
they will need to look over the food items in their bags and
decide which plant parts they are made from. As a deci-
sion is made for each item, one person from that group
should place that food item in the box labeled with the
correct plant part.

4. When all the groups have finished sorting the contents
of their grocery bags, have the class look at the items placed
in each of the plant part boxes. Does everyone agree with
the contents? Can the students think of any other examples
of foods that might be included in each of the six categories?

5. Have each student write up a breakfast, lunch or dinner
menu based on the plant parts he or she would eat, similar
to the breakfast menu presented at the beginning of the
activity. Students will then read their menus to their small
groups, and the groups will try to guess what foods the
menus describe.

© 1995 PROJECT SEASONS, Shelburne Farms, Shelburne, VT.



Objective:
Students will review the parts
of plants we eat.

Grade Level: 1-4
Groupings: Small groups

Materials: Old bed sheet;
waterproof fabric crayons,
markers or paints; cardboard;
poster board; metal fastener.

Time Allotment: 2 hours to
make; 15 minutes to play.

Vegetable Twister

Directions:

1. Make a Vegetable Twister board from an old top sheet.
Divide the sheet into a grid of 16 equal spaces (four rows of
four). Using waterproof fabric crayons, paints or markers,
draw an assortment of common fruits and vegetables. You
will need at least two representatives for each of the six basic
plant parts: roots, stems, leaves, flowers, fruits and seeds. (See
Grocery List, page 7, for examples.) Your students can help
create the board by drawing an assigned fruit or vegetable in
a grid space.

2. Construct a game spinner. Use a large piece of cardboard
for the base and divide it into four quarters. Label the quar-
ters respectively, from top to bottom, left hand, right hand,
left foot, right foot. Cut a circle from poster board and divide
itinto six equal parts. Label each section with one of the six
plant parts: roots, stems, leaves, flowers, fruits, seeds. Cut out
an arrow from the poster board. Attach the plant parts circle
and arrow to the cardboard base with a metal fastener. Now
you and your students are ready to play.

3. Tell the students that Vegetable Twister will test their knowl-
edge of the parts of plants that they commonly eat. Explain
the rules of the game. Four students can play at a time. Each
stands along one edge of the board. You will spin the inner
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Extensions:

a. As a review to an Animal Tracking
unit (see tracking activities pages 149-
170), make a “Track Twister” by drawing
different animal footprints on a sheet.
Simply replace the plant part circle with
a new poster board circle identifying the
different animal tracks. Then try “Leaf
Twister,” “Winter Twig Twister,” “Soil
Twister,” or even “Cow Twister”! The
possibilities are endless. You can scale
the game down for younger students by
varying the information on the inner
circle dial, making it a simple matching
activity.

Fall » 10

Darections: (continued)

circle and then the arrow. The arrow will indicate which
limb must be placed on a particular plant part. When you
announce the plant part and limb, the first player must lo-
cate the correct plant part and place the appropriate limb
in that position.

4. This continues for each student for several rounds. At
each turn, it becomes more difficult to maneuver around
other players to place the appropriate limb in the correct
spot. This is when the fun begins. Anyone who falls down
or places their hand or foot in the wrong place is out of
the game, until only one student remains “planted” on the
board. That student is the winner and can challenge three
more people to play.
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A-Maize-ing Grain

Objective:

Students will learn about the
historical and modern-day
significance of corn as a food
item.

Grade Level: K-3

Groupings: Individuals or
pairs

Materials: Grocery bag full of
food items that contain some
form of corn (see Corny Facts,
page 12 ); wooden bowls (one
for every student or pair);
large rocks that fit inside the
wooden bowls (ask student

to bring these from home);
heavy canvas cut in circles big
enough to cover the inside
surface of the bowl (one for
every student or pair); whole
corn kernels (available from
a health food store or food
cooperative); ingredients and
cookware for Corn Pancake
(see recipe, page 12); spoons.

Time Allotment: 30 minutes

Directions:

1. Explain to the students that the mainstay of the early New
England settlers’ diet was Indian corn or maize. They ate it
365 days a year. The Native Americans taught the settlers how
to grow, grind and cook corn or maize in several dishes. In
fact, corn first originated in the Americas. Early European
explorers were introduced to it upon their arrival by the
Native Americans and shared this discovery with the rest of
Europe. Popcorn was even served at the first Thanksgiving
dinner the Pilgrims celebrated with the Native Americans.
Do we still eat corn today? In what types of dishes? Is it still
an important food source? How often in a week do we eat
corn?

2. Pass around the bag of food items. Ask the students to
take one item from the bag. Have the students quickly sort
themselves into two groups based on whether or not their
food item contains corn. Now ask them to look more careful-
ly and read the label on their food item. Were they surprised?
Discuss the various corn by-products that are used in everyday
foods. (See Corny Facts, page 12)

3. Tell the students that they will get a chance to prepare and
sample corn the way the Native Americans and early settlers
enjoyed it. Have individual students (or pairs) take out their
wooden bowls and rocks. Explain that these are similar to the
tools the early settlers used to grind their corn. They placed
the corn in three foot stumps which had been hollowed out
slightly. Wooden clubs or billets suspended from thin sap-
lings over the stump were used to grind the corn into meal.
Let each student take a handful of corn kernels and place
them in their bowl. Pass out circles of canvas cloth. Direct
the students to cover their corn with the cloth before they
begin to pound. This keeps the corn from flying out of the
bowl.

4. Have the students (or pair, taking turns) pound the corn
with their rocks until the kernels are completely crushed and
it resembles coarse cornmeal. To pass the time, try pound-
ing out a rhythmic pattern for the students to copy. Let them
take turns creating new pounding patterns. You can also have
the students make up chants to sing while pounding.
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Extensions:

a. Ask the students to read the labels

on the various foods they eat and drink
for an entire day. Did anything contain
some form of corn? Make a class list

of all the foods that are made with corn
products. Have each student keep a tally
of how many days in a week they ate corn.

b. Read THE POPCORN BOOK by
Tomie dePaola (Scholastic, 1978) and
then enjoy a snack of popcorn. In a large
open space, set a popcorn popper in the
center of a large sheet. Add one teaspoon
of oil and popcorn. Plug in the popper
but don’t put on the cover. Have the stu-
dents stand a few feet from the edge of the
sheet and watch the corn pop. Then cover
the popper, unplug it and let the students
gather and eat the popcorn.

C. Visit the website www.oyate.org for a
list of recommended resources and a guide
to evaluating resowrces used to teach
about Native Americans.

CORN

PANCAKE RECIPE
Grind a handful of dried corn
until all the kernels have been finely
crushed. If the grain is fine, the
pancake will have a better consis-
lency and taste. Add enough water
to cover the ground cornmeal and
stir. This allows the tougher husks
to rise and float on the water. Pour
them off with the excess water. Mix
the wet cornmeal with honey (approxi-
mately 1 tablespoon) until it holds
together. Form a patty. Cook it on a
hot griddle, turning once. The final
product tastes a bit like crackerjacks or
caramel corn as the honey caramelizes
and holds the pancake together.
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Darections: (continued)
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5. When his or her corn is ground, have each student mea-
sure the remaining ingredients and mix a Corn Pancake in
his or her bowl. The teacher can then fry the pancakes in a
skillet. Serve and enjoy them together.

CORNY FACTS

As American as Mom, apple pie, baseball and... corn?! Corn origi-
nated in the Americas. Just as in the time of the early settlers, corn
is still the number one grain grown today. If all the corn fields in
the United States were put together, they would cover an area the size
of Colorado. Now that is a lot of corn! And just as the early set-
tlers, we eat corn 365 times a year. Surprised? Aside from obvious
Joods like sweet corn, popcorn, and cornflakes, a surprising number
of processed foods are made with two important corn by-products.
Look at the list of foods below and see if you, too, eat corn everyday.

Products that contain corn starch, a common food additive
derived from the starchy endosperm of the corn kernel: baked goods
made with baking powder, puddings, gravies, candy, canned soups
and vegetables, salad dressings, and mayonnaise.

Corn syrup, a sweet derivative of corn, is used in a variety of
candy, chocolates, chewing gum, crackers, doughnuts, cakes, pies,
breakfast cereals, catsup, ice cream, soft drinks, canned and frozen
Jruits and vegetables, frankfurters and luncheon meat, peanut bul-
ter and jelly, to name a few! A most a-maize-ing grain, wouldn't
you say?
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Lucky Harvest Dolls

Objective:
Students will make a good

luck harvest figure from corn
husks.

Grade Level: 1-3
Groupings: Entire class

Materials: Corn husks (avail-
able in autumn from local
farmers or florists); yarn; glue;
scissors; markers; fabric scraps;
magnets (optional).

Time Allotment: 20 minutes

Directions:

1. Tell the students that throughout history, in many differ-
ent cultures, good luck harvest figures were made to celebrate
each harvest and insure a good one the following year. In
many cultures, the last sheaf of grain cut was considered spe-
cial. It was bundled and tied together and paraded through
the village as part of a harvest festival. Stalks of grain were
braided together, hung in homes as decorative good luck
charms, and saved until the following year when new ones
were made. Explain to the students that they will be making
their own good luck harvest doll from an important American
grain. It was given to the first settlers by the Native Ameri-
cans. Can they guess what the grain is? (Corn.)

2. Explain that you will
demonstrate how each step
is done. Pass out two or
three large pieces of corn
husk to each student. Ask
them to place them on top
of one another and fold
them in thirds lengthwise,
making a long narrow
piece. Have the students
hold up their work after they have completed each step. This
lets you monitor progress and correct mistakes.

3. Next ask them to fold this long piece in half. Remind
them to keep the folds hidden on the inside. Explain that
this piece will be the body of the doll.

4. Pass out two pieces of
yarn to each student. Ask
them to tie one piece of
yarn a little below the top
fold to create the head

of the doll. Suggest they
work in pairs to help each
other secure the yarn.
One person can hold the
yarn tightly with a finger,
while the other completes
the knot.

/'-
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Extensions:
a. Visit a nearby farm and get permis-

sion to pick and husk corn for harvest
doll supplies.

b. Get directions and supplies from a
craft store to make simple wheat weav-
ings — the traditional good luck harvest
symbols.

Fall 14

Darections: (continued)

5. Distribute a smaller piece
of corn husk to each student.
Explain that this will form the
arms of the doll. Ask them
make it narrow by folding it
in half or in thirds lengthwise.
Next have them fold it in half
so it is half as long, with the
folds to the inside. Have them
slip this piece crossways below
the head of the doll, between
the main fold in the body.

6. Tie the second piece of yarn below the arms to form
the waist of the doll. For a doll wearing pants, use scissors
to split the section below the waist in two. Use two extra
pieces of yarn to tie off the pants at the ankles. For a doll
wearing a skirt, tuck extra pieces of corn husk under the
waist band to form a full skirt.

7. Glue corn silk or yarn to the head for hair and make
facial features using markers or seeds. Decorate the
dolls with beads or buttons and use fabric scraps to make
aprons, vests or other simple clothes.

8. Complete the doll by gluing a magnet or a loop of yarn
on the back. Suggest they hang it in their homes, in their
kitchens or on their refrigerators as good luck symbols of

the harvest.
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Objective:

Students will learn about the
importance of wheat in our
diet and how it is processed to
make bread.

Grade Level: K-4
Groupings: Small groups

Materials: Wheat berries
(available from health food
stores); wheat stalks (available
from florists or local farmers);
grain mill (optional); bleached
and unbleached white flour;
whole wheat flour; hand lens-
es; sifters; Magic Bread ingre-
dients (see recipe, page 17);
plastic measuring spoons and
cups; grease pencils; towels;
extra yeast and sugar; small
plastic cups; margarine tubs
or other container that plastic
cups can fit inside.

Time Allotment: 30 minutes
plus baking and eating time

Magic Bread

Directions:

1. Tell the students there is an important seed most people
eat everyday. Can they guess what itis? Ask them cup their
hands in front of them, close their eyes and you will give them
a clue. Place some wheat berries in each student’s hands. Ask
them to feel and smell them. Suggest they even taste them by
grinding and crushing them with their back molars, releasing
the flavor. Finally, hold up some wheat stalks and have them
open their eyes for another clue. Can they guess its identity
now? Explain that wheat is an important grain. Pass a stalk
to every two or three students and ask them to find the wheat
berries inside.

2. Explain that most people don’t recognize wheat berries
or seeds because we usually eat them after they have been
ground and baked into a variety of foods. What are ground
wheat seeds called? (Flour.) Ask the students to list things
made from flour (bread, cereal, muffins, pasta, cookies,
cakes, pizza, etc.). Have the students share what they had for
breakfast. How many students have already eaten this seed
today or will eat it for lunch?

3. Tell the students they will have a chance to make their
own flour. Show the students the grain mill and explain how
it works. Inside the mill are two flat stones, one on top of
the other. The seeds fall between the two and are crushed.
Let students take turns adding wheat berries to the mill and
grinding them into flour. Set up bowls of different types of
wheat flour for students to investigate while they are waiting
their turn. Provide hand lenses and encourage them to use
all of their senses. How does the flour they made compare

to these? Have them sift their flour and compare again. (If
you are unable to obtain a grain mill, grind small amounts of
grain using a mortar and pestle, a rock in a wooden bowl or a
food processor.) Stress the difference between whole wheat
and white flour. Whole wheat flour is made from the entire
seed — the endosperm, germ and bran — and contains natu-
ral B vitamins and protein. Unbleached white flour has the
germ and bran removed.

4. Divide the class into groups of 5 to 10 students. Tell them
they will be making their own loaves of Magic Bread. Provide
each group with a recipe, mixing bowl, measuring cups and
spoons. Lead all the groups through the recipe, having
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Extensions:

a. Have the students dramatize the bread
baking process. Have them begin as
wheat berries and lead them through the
process from mill to mixing bowl, through
kneading, rising, shaping and baking.
Sampling bread is a good ending to this
activity.

b. Get plenty of wheat stalks and let the
students thresh and winnow it. Spread
an old sheet or piece of plastic tarp on the
ground outside and let the students stomp
on the wheat stalks to remove the berries
Jfrom the seed head. Next, have them
winnow it to separate the wheat berries
Jfrom the chaff. Ask the students to work
in pairs and give them each a dish towel.
Have them add a handful of the threshed
wheat to the towel. Direct them to pull
the towel tight between them and gently
bounce the wheat wp and down. Ask
them stand so that the wind blows across
the towel. The wheat chaff will blow
away and the berries should collect in the
bottom of the towel.

c. Grains are important in many
cultures. Show the students bags of eight
common grains (wheat, oats, corn, rye,
rice, barley, millet, buckwheat). Have
them match the bags to food made from
these grains.

Darections: (continued)

students take turns adding ingredients. Throughout the
discussion, highlight what each ingredient does in the
recipe (see Flour Power, page 17).

5. Have the students in each group take turns kneading
the dough then set it aside. Ask them to make predictions
as to how high it will rise. Have them mark the outside of
their bowls with a grease pencil and initial their predic-
tions. Then have them cover the bowls with a towel and
set aside in a warm place to rise for 30 minutes to one
hour.

6. While the dough is rising, have small groups of students
try the following experiment to see the yeast in action. Fill
a plastic cup 3/4 full of warm water. Set the cup inside an
empty plastic margarine tub. Add 1 teaspoon of yeast and
1 teaspoon of sugar. As the yeast begins to ‘eat’ the sugar,
it releases bubbles of carbon dioxide gas which form a
head similar to a root beer float. This head will grow until
it spills over the top of the glass. (Students can also try
making a similar solution of warm water, yeast and sugar
in a small soda bottle and cover the top with a balloon. As
the yeast starts to feast, the carbon dioxide gas will expand
the balloon.)

7. After the bread has risen, ask each group to punch
down their dough and divide it evenly among themselves.
Each individual can then form their dough into an imagi-
native shape. Have the students place their ‘loaves’ on a
baking sheet, let them rise for a second time, then bake ac-
cording to the recipe. Together enjoy fresh hot bread with
homemade butter (see Butter Making page 49).
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MAGIC BREAD

RECIPE

2 pkg. active dry yeast

1-Y4 cups warm water

4 to 4-% cups flour (mix 1 part
whole wheat and 3 parts
unbleached white)

1 Tbs. sugar, honey or maple

syrup
1 tsp. salt

Y4 cup olive oil or salad oil
Optional: 1 egg white beaten
with 1 Tbs. of water and
sesame or poppy seeds

Add warm water to a large mixing
bowl and stir in yeast with a spoon
until dissolved. Let sit for a 2-3
minutes. Stirin 1 cup flour;, sugar,
and salt . Gradually add oil and
stir until well mixed. Set aside for
5-10 minutes. Add the remaining

3 to 3-Y2 cups of flour to make soft
dough. Turn onto floured board
and with floured hands knead for 10
minutes into smooth ball. Set aside
in covered bowl to rise for 30 minutes
to I hour. Gently push the dough
down, cut it into pieces and shape
wnto small loaves. Let these small
loawes rise again for 15 minutes. If
desired, brush the loaves with the egg
white/water mixture and sprinkle
with seeds. Bake at 375° F for about
15-20 minutes until lightly browned.

FLOUR POWER
Bread is called the ‘staff of life’ by people all over the world. The ingre-
dients alone are simple — flour, water; sugar, salt and a bit of yeast.
Yet their combination is magical, nutritious and delicious, with each
ingredient playing an important role in formation of the final product.
Here’s how they work together:

Yeast is a tiny microscopic fungus. It may be small but it can
double the size of your bread dough as it grows. Just give it a warm
home, some liquid, a little sweet food and it starts to multiply, releasing
carbon dioxide gas as a by-product. It is this gas that leavens the bread
and helps it rise to the occasion, doubling in size.

Water provides a warm, moist home for the awakening yeast cells
and helps mix and hold the ingredients together.

Flour is the foundation for the bread. It is ground from the seeds
of grain plants. Wheat seeds are ground to form the flour used in our
Magic Bread and most of the bread we eat. Whole wheat and white
Slour are high in gluten, a substance important in bread baking. When
Slour is mixed with the other ingredients, proteins clump together in a
tangled mass. Kneading the dough helps unknot the tangles and the
proteins combine to form gluten which has a unique elastic structure,
similar to a cellulose sponge. The gluten’s many elastic walls surround
the yeast cells and then expand like hundreds of balloons to hold the
carbon dioxide gas as it is released. When your dough is fully kneaded,
try pulling it into a paper thin sheet. Then hold this sheet up to the
light to see the webbing of the gluten.

Sugar is optional in bread because the flour is capable of providing
the yeast with enough food. The addition of sweetener also speeds up the
action of the yeast and the rising of the bread. There can be too much of
a good thing, however, and too much sugar actually slows or stops yeast
growth.

Salt contributes more than just flavor. Salt controls yeast growth
and strengthens gluten. The gluten can then capture more carbon diox-
ide and the bread can rise to even higher heights.

Oil is optional but it enhances flavor making a richer tasting,
tender bread which keeps longer. It also helps the bread rise higher while
baking in the oven.

Amny one of these ingredients alone is neither substantive or
inleresting enough to be eaten every day. Yet when combined together
to form the final product, most people would agree that the whole loaf is
tastier than the sum of its parts!
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Plant Parts We Eat

«cEXHIBIT .

DIRECTIONS

Materials: One large salad
bowl; pretend salad ingredi-
ents such as plastic or cloth
vegetables (available from the
craft section of department
store), empty food containers
or laminated pictures from
magazines; six bowls labelled
with the different plant parts
— roots, stems, leaves, flow-
ers, fruits and seeds; container
labelled olive oil; container
labelled cider vinegar; large
background drawing of vari-
ous vegetables as they would
appear in the garden.

POSSIBLE SALAD

INGREDIENTS
Roots: Carrots, beets, radishes
Stems: Celery, asparagus spears,
onions
Leaves: Lettuce, spinach
Flowers: Broccoli, cauliflower,
artichoke hearts
Fruits: Tomatoes, cucumbers,
avocados, olives and olive oil,
cider vinegar
Seeds: Croutons (from wheat
seeds), chick peas, peas, alfalfa
sprouts
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Design:

1. Set up a small table with a large bowl in the center. Fill the
bowl with an assortment of salad ingredients (see list below
for ideas). Place the oil and vinegar containers next to this
bowl. Place the six labelled bowls around the table. For each
plant part bowl, create an index card answer key that lists the
salad ingredients in the large bowl that are from that part of
the plant. Attach to the bottom of the plant part bowls.

2. Make a large drawing of many of the salad ingredients as
they would appear growing in the garden. Mount this drawing
on the wall behind the table. This often helps the students to
identify plant parts on vegetables they are not familiar with.

3. Write the following directions on or near the the exhibit:
Peter Rabbit loves to munch on leaves and stems and roots. How about

you? Sort the items in this salad bowl into the different plant parts you

are eating when you enjoy a bowl of salad. And don’t forget the dressing!

Activity:

1. Have the students work in pairs. Direct them to sort the
salad ingredients in the large bowl into their proper plant
part categories in the smaller bowls. Have them check their
answers with the cards attached to the bottoms of the smaller
bowls.
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Objective:

Students will learn what com-
mon foods are made of and
how far they travel from the
field where they are grown to
the table where they are eaten.

Grade Level: 3-6
Groupings: Entire class

Materials: Large index cards ;
paper lunch bags (have stu-
dents save their lunch bags
over several days); paper cups;
small paper plates; United
States and World maps; atlas;
encyclopedia or other general
reference books.

Time Allotment: 30 minutes

velling Lunch

Directions:
This activity is best done after lunch.

1. Ask the students to write down everything they had for
lunch today. Explain that they will create a large graph on
the floor to show the different types of lunches. Begin a
vertical axis with an index card labelled Hot lunch of the day.
Beneath it place a second card labelled Peanut butter and jelly
sandwich. What other types of sandwiches did the students
have in their lunches? Record these on index cards and add
these to the column. Make one last card labelled Other for
foods other than sandwiches and hot lunches to complete the
column.

2. Pass out paper lunch bags to the students. Explain that
one at a time they can come forward and place their lunch
bags in a line next to the label describing what they had for
lunch. What was the most popular food item for lunch today?

3. Create a second graph for lunch beverages with cards
labelled Milk, Juice, and Other. Give each student a paper cup
and have them place it in the proper column. What was the
most popular beverage? '

4. Make a third graph for dessert items including fruits and
sweets. Pass out small paper plates and have them place the
plates in a row next to their dessert item. What was the win-
ning dessert?

EE

5. Tell the class that they will now ‘dissect’ the most popular
food item in each category into its main components. For
example, a peanut butter and jelly sandwich is composed of
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Extensions:

a. Have a contest to find the ‘lowest
mileage’ snack. Review the entries and
encourage the students to bring these
‘winners’ in for snack the next day.

b. Do a survey to see how far the clothes
we wear have travelled. Pair students
and have them look at labels in the
shirts, sweaters, coals and shoes they

are wearing. Hauve the students share
where their clothing is made, locate these
countries on a map and approximate
distances.

c. Most parts of the world can grow an
amazing variely of foods. Research and
compile a list of fifty local foods. Con-
tact your State Department of Agricul-
ture for listing of local farms and find
out where their products are sold.

d. Read the book HOW TO MAKE AN
APPLE PIE AND SEE THE WORLD by
Marjorie Priceman (New York: Knopf,
1994) for a fanciful story of one girl’s
trip around the world to find the ingre-
dients for an apple pie. Have the stu-
dents calculate her mileage and discuss
other places she might have gone to get
the same ingredients. Let the students
write about journeys they might make in
search of ingredients for their favorite
recipes.
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Darections: (continued)

bread which is made from wheat, peanut butter which is
made from peanuts, and grape jelly which is made from
grapes. Ask for a volunteer to record the basic ingredients
on the board as they are determined.

6. Explain they will now look at how far their food trav-
elled from the farmer's field to their tables in the cafeteria.
Ask the students where various food items are commonly
grown. For a peanut butter and jelly sandwich, what area
of the country is known for growing wheat? Where are
peanuts grown? Where are grapes grown? Have them
refer to an atlas, encyclopedia or other general reference
book to help determine this information. Ask for a sec-
ond volunteer to mark the point of origin on the map and
approximate the mileage travelled from field to table using
the scale of miles given at the bottom of the map. Have
him or her record these and keep a running tally of the
lunch mileage.

7. Repeat this process for the most popular beverage
and dessert. How far did the most popular lunch travel?
Which ingredient travelled the farthest distance? Which
ingredients travelled the shortest distance? Dissect some
other lunch items to find other ‘high and low mileage’
foods.
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WHERE FOOD
COMES FROM

Chocolate: Central America

Sugar Cane: Cuba, Puerto
Rico, Santa Domingo, Brazil and
tropical African countries

Pineapple: Hawaii (75 % of
the crop), Cuba, Florida, Puerto
Rico, the Azores, and Thailand

Banana: Central America and
the Canary Islands

Tea: China (50% the world’s
supply), India, Sri Lanka, Japan,
Indonesia and Taiwan

Coffee: Central and South
America with Brazil the leading
producer, Africa, East Indies,
Southeast Asia, and India

Cranberries: Northeast America
with 60 % from Massachusetts,
the rest from Wisconsin and New

Jersey
Cashews: India is the main
exporter, Mozambique, Latin

America with Brazil the leading
producer

Coconut: Malaysia and
Indonesia

Sesame: Africa, Asia and India

Pecans: Southern United States
of Texas, Georgia, Oklahoma and
Florida

Peanuts: India and China are
the leading growers, and southern
United States

Source: L. P. Coyle, Jr., The World Encyclo-
pedia of Food, Facts on File Inc., 1982.

Darections: (continued)

8. Discuss the implications of food travelling great distances
to reach our tables. What are the hidden energy costs? Are

there environmental costs, too? How does buying food from
far away affect the local economy? Does it make more sense
to buy locally?

FOOD on the MOVE
Is the apple in your lunch a globe trotter or a local yokel? Imagine
this: a truck in Washington state is loaded with apples and drives east
to the markets in New York City. At the same time, a truck in upstate
New York is being loaded with apples which will head west to markets
in Seattle. It sounds crazy but things like this happen daily in our food
distribution system. Not only do foods that could be grown in our own
backyards travel across the continent, some even travel across the ocean!
Today getting food from the farm to your table uses almost as much
energy as was used to grow it. Of course, since only 2% of the people in
this country still live on farms, some travel is necessary. It is important
to look for ways to reduce this distance, for the less food travels, the less
energy consumed, and the less pollution produced.

Here are some tips to shorten the trips your food takes. All of them can
save energy and money, improve the local economy, reduce pollution and
help the environment.

o Visit your local farmers market and enjoy fresh seasonal foods. Buy
extra to freeze, can, and store for winter. Or visit local “pick your own”
Jarms and pick extra to ‘put up’ for winter.

* Shop at food cooperatives where local foods are often featured. FEn-
courage your local grocery stove to do the same.

® Look into local Community Supported Agriculture (CSA) projects and
consider buying a yearly shave in their farming operation. It entitles
you to a generous portion of the food they harvest, be it vegetables, meat
or poultry.
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Harvest Herb Kitchen

*EXHIBIT »
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Materials: Bunches of fresh
herbs (a Farmers Market is a
good source if you do not have
access to a garden); string; spice
rack with matching bottles of
dried herbs (these can be pur-
chased inexpensively in bulk at
food cooperatives); sticky labels;
basket with assortment of
pictures of food items that
commonly use the above herbs
for flavorings.

Extensions:

a. Try using herbs in simple recipes.
Make some of the food pictured or try
simple recipes such as herb butter as a fla-
voring for popcorn, chips with herb dips,
herbal iced teas or even potpourri.

b. Make a similar matching activity
with ground spices and their whole coun-
terparts. (Suggested spices: cinnamon,
cloves, allspice, nutmeg, star anise, gin-
ger, peppercorns.) You can malch them to
the foods they are commonly used in and
sample some recipes. Turn the exercise
into a geography lesson as you map where
different spices are commonly grown. Af-
terwards, soak the whole spices and using
needles and elastic thread, string them to
make fragrant spice necklaces.
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Design:

1. Collect small bunches of fresh herbs and tie them into
bundles. Attach a small tag to each bundle and number

it. Tie the herb bundles at intervals along a long piece of
string. Hang this string across a bulletin board or wall. Set
up a spice rack nearby with labelled bottles of matching
dried herbs. Attach a sticky label to the inside of each lid
with the corresponding number of the fresh herb.

2. Draw or cut out pictures of food items that commonly
use these particular herbs in their recipes for flavoring.
Write the name of the dried herb on the back. Place these
pictures in a nearby basket.

3. Write the following directions on or near the exhibit:
Smell the fresh bundles of herbs, then smell the herbs in the jars. Can
you match the fresh herb to its dried counterpart. Only the nose knows...

Hawve you smelled these herbs somewhere before? Look through the food
ilems in the basket and imagine how each smells. Which herb is
responsible for each of those pleasant aromas? Make a guess, then
look on the back of each picture to check your answers.

Activity:

1. Have the students work in pairs. Have them smell the
fresh and dried herbs. Ask them to match the fresh herb
to its dried version. Let them look inside the lid of each
jar for the matching number.

2. Explain to the students that certain food dishes have
strong aromas. Ask them to look through the assortment
of food items in the basket and match them to one of the
herbs. Have them look on the back to check their answers.
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A Year in the Life of a Seed

Objective:
Students will learn about the
life cycle of a seed.

Grade Level: K-3

Groupings: Entire class, in
pairs

Materials: Egg cartons (one
for each pair); old socks;
pieces of material, old towels
or baby blanket; cassette tape
of lullaby or other quiet music
and cassette player; plant mis-
ter; snack food in small bags.

Time Allotment: 30 minutes

Directions:

1. Tell the students that they are about to embark on a safari
in search of one of nature’s wonders — seeds. Explain that
people on safari always bring special equipment. Divide the
students in pairs and give each pair a specially designed seed
collecting container (the egg carton). Explain that their mis-
sion while on safari is to fill each of the twelve compartments
with a different type of seed. Pass each group another impor-
tant piece of collecting equipment, specially designed to at-
tract “hitch hiking” seeds (the old socks). Seeds that stick to
clothing or animals are seeds that get a “free ride” and we call
them “hitch hikers.” Each partner can wear one over their
shoes. Then head out to a field, garden or other well seeded
area in search of seeds.

2. After they have collected seeds, gather the class together
(outdoors or inside). Have the students share their larg-

est seed, their smallest, and their favorite. Ask the students
what all these seeds have in common. What is the purpose
of a seed? What does it need to grow? Have the students
put their collections aside, and tell the students that they are
about to experience the life of a seed. Ask each student to
plant themselves nearby in a comfortable spot.

3. Explain that in autumn, seeds are getting ready for a long
winter rest. Have the students curl up tightly and pretend
that they are little seeds just fallen to the ground. Ask the
students what kind of seeds they are. Explain that each seed
comes equipped with its own food to help it begin life in the
spring. Give each student a small snack in a little bag. Stress
that in order to survive and grow into healthy plants, the
seeds must not eat their food until the spring rains begin to
fall.
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Extensions:

a. Have the students look over their seed
collection and sort them into groups.
Hauve two groups trade collections and try
to guess how the groups were determined.
For younger students, give guidelines to
help them sort their seeds — smooth vs.
rough seeds, seeds that roll, seeds of a
particular color; seeds that float or fly, etc.

b. Look at and compare the collection

of “hitch hiking” seeds. Try sprouting
these seeds by placing the toe of the sock in
water. The sock wicks up water to allow
the seeds to sprout and begin to grow.
Transplant them and see if you can grow
them to maturity under grow lights.

c. Do Adapt a Seed (page 25) to learn
about other ways seeds travel. On a
windy day have outdoor races with
milkweed seeds and other seeds that float
through the air.
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Darections: (continued)

4. Describe the coming of winter and snow and pretend
to cover each student with a blanket of snow. Drape pieces
of material or towels gently over the students’ shoulders

or use one baby blanket to pretend to cover each student,
repeating this until all the students are “beneath the blan-
ket” of snow. If indoors, this is a good time to turn out the
lights. Have a brief period or silence or play a short quiet
lullaby and have the students pretend to sleep through the
winter.

5. Next comes spring. Explain that the ground is gradu-
ally starting to warm and the seeds slowly awaken. Encour-
age them to wiggle just a bit and yawn. Once they feel the
warm spring rains of your plant mister, have them to pop
out a root and begin to drink up water. Now the seeds
uncurl and eat some of their stored food.

6. After they have enjoyed their snack, explain that they
now have the energy to grow and sprout from under-
ground. On the count of three have them throw off their
“blanket” and stretch their arms upward. If indoors, turn
on the lights at this time. Play some quiet music and have
them slowly rise to a standing position while stretching out
their leaves (arms) to gather sunlight. Have them sway in
the breeze and enjoy the sunshine.

7. Describe the change to summer with plants now form-
ing flowers. Have the students encircle their head with
their arms and pretend to be flowers basking in the sun.
The teacher should pretend to be a bee and buzz around,
visiting each flower and collecting nectar and pollen.
Briefly discuss pollination.

8. Summer is coming to and end and fall is in the air.
Have the students flutter their arms to indicate petals fall-
ing to the ground. Explain that in every plant where there
was a flower, a fruit has begun to grow. Have the students
widen their arms to indicate the fruit growing bigger and
bigger until it falls to the ground. When it falls to the
ground, the fruit breaks open and something falls out to
start the cycle anew. Whatis it? (Seeds!)
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Adapt a Seed

Objective: Directions:

Students will learn about This activity works best if the class has gone on an outdoor seed hunt.
various seed dispersal mecha- In New England, September and October are the best months for
nisms. student seed safaris. Use empty egg cartons to hold the seeds and chal-

lenge the students to find a dozen different seeds.

Grade Level: 2-6
1. Tell the class that you need help solving a gardening mys-

Groupings: Small groups tery. Plants cannot move, yet some new weeds have recently
appeared in your garden. Can the students help you discover
Materials: Assortment of how the weed seeds have gotten into your garden? Show a
seeds that are dispersed in selection of two or three different types of weed seeds. Pass
different ways (see Traveling out one seed to every two students. Have them examine these
Seeds, page 26, for examples); seeds carefully, using hand lenses and looking specifically for
hand lenses, miscellaneous features that help the seeds travel. Discuss the students’ ideas
simple construction materi- about how these different seeds might have gotten into your
als (clay, pipe cleaners, paper garden.
clips, rubber bands, string,
aluminum foil, Popsicle sticks, 2. Explain that even though plants do not move, seeds do
cotton balls, etc.); Traveling travel. Challenge the students to invent or design their own
Seed cards (a selection of cards seeds that travel in different ways. Explain that each group
each with a description of one will be choosing a Traveling Seed card which will describe
way a seed may travel, see page a particular seed’s way of being dispersed. Ask them to use
26). their imaginations and the materials provided to create a seed

on the go that fits this description.

Time Allotment: 30 minutes

3. Divide the children into small groups and have a member
of each group draw a Traveling Seed card (page 26). The stu-
dents will create their seeds, and then test them to make sure
they meet the dispersal requirements detailed on their cards.
Each group should give their seed a name and think about
the life history of the plant from which the seed came.

4. When everyone is finished, bring the students together
and have them demonstrate how their invented seed travels.
Have them tell their seeds name and parent plant’s story.
Compare their seeds to the real seeds they examined at the
beginning of the activity. Do they see any similarities? Can
they think of other seeds that travel?
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Extension:

a. Go on a seed hunt looking specifically
for seeds that travel in different ways.
Most of the seeds you find easily will be

wind-blown, but some may be hitchhikers.

Hauve the students wear large old socks
over one shoe to see if they pick wp any
hitchhiking seeds. Can a particular seed
travel in more than one way? Test some

real seeds to find out.

TRAVELING SEEDS
Helicopters: maple samaras, ash
samaras
Air passengers: cherries, berries,
grapes
Parachutes: milkweed,

dandelions
Hitchhikers: burdock, bidens
Animal express: blueberries, rasp-
berries, apples
Cannonballs: touch-me-nots
Boats: coconuts, cranberries

TRAVELING SEED CARDS

Make a seed like a helicopter, which can spin, twirl or fly through
the air when dropped from a height of eight to ten feet and land at
least one foot away.

Make a seed that is carried by the wind like a parachute for at least
ten seconds.

Make a seed that can hitchhike on a person or animal by sticking to
it and going wherever it goes.

Make a seed that looks good enough for a bear to eat. It travels by
animal express.

Make a seed that a bird might eat. This seed travels as an air pas-
senger.

Make a seed that is thrown through the air like a cannonball and
lands at least two feet away.

Make a seed that can float like a boat for at least one minute.
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Objective:

Students will learn about seed
survival rates and what seeds
need to grow.

Grade Level: 2-4

Groupings: Pairs

Materials: (per pair) Cherry
tomato; plastic knife. paper
plate; index cards (one per

student).

Time Allotment: 30 minutes

Tomato Planet

Directions:

1. Ask the students what is inside the fruits of plants.
(Seeds.) How many seeds are inside? Are there the same
number of seeds inside similar fruits? (It can vary from plant
to plant.) Explain that they will do an activity to find out
about the number of seeds produced by a plant and how this
relates to seed survival.

2. Group the students in pairs. Pass around a bowl of cherry
tomatoes, the plastic knives and paper plates. Ask them to
pick one of each. How many seeds do they think are inside?
Have each of them record their guess. Review the class guess-
es.

3. Have the students cut their tomato in half and ask each
partner to count the seeds inside one half of their tomato.
Remind them that it helps to group the seed by tens to aid in
counting. Ask them to add up the number of seeds in each
half to get the total number inside. How did this compare
with their prediction? Review and record the class totals.

4. Ask the students how many seeds it takes to grow one to-
mato plant? (Just one seed.) Write the word seed on one (or
two) of the index cards. Ask the students what kinds of things
will help this seed to germinate and grow into a healthy plant.
(Plenty of sunshine, enough space, good soil, enough water,
fertilizer, weeding, warm weather, etc.) Record each idea on
a separate index card. When you have listed as many posi-
tive growth conditions as the class can generate, duplicate or
triplicate some of the cards until you have used 2/3 of all the
cards.

5. How many tomato plants could they potentially grow
from their cherry tomato? (The same number of plants as
seeds.) Challenge them with a little math. Explain that one
cherry tomato plant can have as many as 50 cherry tomatoes.
How many plants could they grow from the seeds of all those
cherry tomatoes, assuming they all have the same number of
seeds? (The number of seeds multiplied by fifty).

6. Ask the students why tomatoes aren’t growing everywhere?

Record possible hazards to the seed germination and growth
on the remaining index cards. (Drought, too cold, too wet,
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Extensions:

a. Count and compare the number of
seeds produced by different plants. Use
a pumpkin at Halloween and enjoy a
snack of roasted seeds. Look not only at
the fruits we eat but also trees, wild flow-
ers and common weeds.

b. Read and discuss THE TINY SEED
by Eric Carle (Picture Book Studio Lid.,
1987). This could also be used as an
introduction to the activity.

Darections: (continued)
competition from other plants, disease, some are eaten or
stepped on, etc.)

7. Explain that they will now be enacting the risky life of a
little seed. Pass out the index cards to the students. Ex-
plain that one or two students are seeds and the rest are
positive or negative growth conditions. Explain that they
should look at their card but keep the information on it

a secret. In alarge indoor or outdoor space set up four
bases equally spaced apart. Explain to the students that
when you say ‘Go!’, they should run around the bases in a
circle. When you say ‘Stop!” they should run to the nearest
base.
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8. Ask the “seed” to reveal where it has landed. Ask the
other students to reveal the conditions on their cards.
Have the students determine whether or not the seed is
able to survive and grow in this spot. Check the conditions
on the other bases to see if the seed could have possibly
germinated.

9. Collect the cards, reshuffle and distribute them again
to play another round. Was the seed able to survive this
time? Play the game a few more times and be sure to keep
a tally of the seeds survival rate. As a conclusion, ask the
students why high numbers of seeds are produced.
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Starting from Scraich

Objective:
Students will learn about the

origins of everyday items and
foods.

Grade Level: 2-6
Groupings: Pairs

Materials: Four bins labeled
“Store,” “Factory,” “Natural
World” and “Farms”; maga-
zines for students to cut up;
SCiSSOrs; crayons; paper.

Time: 30 minutes

Directions:

1. Ask the students what kinds of things they do and use
everyday. Have them work in pairs to record their daily rou-
tines, noting specific activities, items used and foods eaten.
Have them cut out pictures from magazines to illustrate these
everyday items and foods or draw their own.

2. Have several pairs share their pictures and routines with
the class. How many students recorded similar activities,
items and foods? Did anyone list anything different? Have
the students classify these into basic categories: food, cloth-
ing, health, shelter, transportation, education and recreation.
Which things are necessary for life? Which make life more
comfortable or enjoyable?

3. Explain they will trace these items back to their source.
Collect all their pictures and remove duplicates. Show the
student four bins labeled “Store,” “Factory,” “Natural World”
and “Farms.” Tell them they will sort the pictures based on
their source and place them in the appropriate bins.

4. Divide the students into two groups and have them form
two lines. Set the bins opposite these lines. Place the col-
lection of pictures a few feet in front of their lines. Explain
they will participate in a relay race to sort the pictures. One
student from each team selects a picture, runs and places it
in the appropriate bin, then returns to the end of his or her
line. The next person in each line will repeat the process.
This will continue until everyone has had a turn or all the
pictures are sorted.
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Extensions:

a. Have the students compare the cycles
in the natural world such as the soil
cycle, water cycle, and life cycles with the
cycles of agriculture such as composting
(an accelerated version of the soil cycle),
manure management (keeps nitrates and
phosphales from entering the water cycle),
animal reproduction, seed/planting
cycles, and grazing cycles. Do the cycles
in agriculture mimic those in nature?
How dependent is agriculture on the
cycles of nature?

b. Have the students work in small
groups to set wp their own food processing
Jactory to produce simple products such
as fresh squeezed orange juice, smoothie
drinks or juice Popsicles. Have them
determine the equipment, energy and

raw materials needed and their costs.

Ask them to determine a final price for
the product based upon their costs and
labor involved. How does the cost of
their processed food compare to the cost of
the food in its original form? Have the
students research the actual costs involved
in processing a particular food product
from farmer to store. Contact your local
agricultural extension agency for help in
obtaining information and figures.
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Darections: (continued)

5. Review the items in each bin. The students can show
their approval or disapproval for each item with a show of
thumbs up or down. Begin with the bin labeled “Store.”
Review one or two items, asking if they can be traced back
even further. Does anything actually originate in the store?
(No, that is where most of us purchase the things we need
and use daily.) Encourage the students to offer suggestions
on where items should be placed. Continue onto the “Fac-
tory “ bin. Where do the raw materials come from to make
these items? Can these items be traced even further back
to their source? (Yes, to the natural world or farms.)

6. Review the items in the bin labeled “Natural World.” (It
will include a wide array of items including wooden ob-
jects from trees, metal mined from minerals in the earth
and plastics and synthetic materials made from petroleum
products.) What categories do these objects fall into?
(Clothing, health, shelter, transportation, education or
recreation.) Point out that some of the objects are made
with renewable resources and others with non-renewable
resources. Ask the students for a definition of these terms.
(Renewable resources are those which can be replenished
over time, such as plants, trees, solar and wind energy;
non-renewable resources are those which once used cannot
be replaced in this geological age such as petroleum-based
products like plastic.) Which of the items pictured are
made from renewable resources? Non-renewable? Point
out that some non-renewable resources are also recyclable.
What are examples of these? (certain plastics, tin, alumi-
num.)

7. Last review the items in the “Farm” bin. What categories
do they fall into? (Mostly food, both fresh and processed
with some examples of natural fibers, such as wool, cotton
and silk.) Could we live without these things? (No, because
food is essential to life and therefore so are farms!) Discuss
the idea of farming as a renewable resource with food be-
ing produced year after year.
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STARTING from
SCRATCH

Understanding how natural
cycles work together is critical to
the success of farms today. Many
people have the misconception that
agriculture is a straight line from
farm to table and that the land
will produce forever no matter how
it is caved for. But if fertile topsoil
is lost, and soil, air and water are
poisoned with harmful chemicals,
both productivity and profitability
declines. The natural cycles keep
going round, but not fast enough
to undo the damage done. Most
Sfarmers know the long-term health
of the land is connected to their
economic viability, and that good
stewardship practices are essential
for maintaining healthy produc-
tion for years to come. Advances
in agriculture like manwre hold-
ing areas are reducing the ni-
trate and phosphate pollution of
water. Special rotational grazing
systems prevent overgrazing and
soil erosion. Good soil manage-
ment practices reduce the need for
synthetic fertilizers and insure
healthy, disease-resistant vegeta-
tion, thereby reducing the need for
pesticides. Organic methods of
pest control and integrated pest
management can further reduce
pesticide use. When farmers

work with nature, working with
the natural cycles, and everyone

profits!

Darections: (continued)

8. Complete this discussion by talking about the wise care or
stewardship of our natural resources and farmlands. Stress
that the stewardship of farmland goes hand-in-hand with that
of the natural world to insure a high quality of life. Care
needs to be given to the soil, water and air to insure adequate
and continued food production Discuss farming practices
that reflect this caring attitude towards the earth and environ-
ment.
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In the Good Old Days Inventory Sheet

FIND SOMEONE WHO HAS:

Carded and/or spun wool

Carried firewood

Dyed yarn with plant dyes

Fed a pig

Gathered eggs

Gone barefoot for a week

Been hunting or fishing

Taken a sleigh ride

© ® 3o Otk N

Knit a pair of mittens

p—
)

. Sewn a patchwork quilt

—
e

. Pressed cider

p—
nNo

. Made jelly or jam

p—
Qo

. Churned butter

J—
W

. Milked a cow

p—
ot

. Planted a garden
. Plucked a chicken

p—
o))

—
g

. Ridden a horse

p—
00)

. Shucked corn

Ju—
©

. Split fire wood

nNo
)

. Boiled sap to make maple syrup

N
Ju—t

. Seen a hen lay an egg

| \9)
[ \o)

. Watched a horse being shod

N
Qo

. Dipped candles

No
o~

. Baked Bread

N
ot

. Composted food scraps
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In the Good Old Days

Objective:

Students will learn how the
changes in daily household
activities over generations
reflect our society’s changing
relationship to food and fiber.

Grade Level: 2-6
Groupings: Entire class
Materials: Inventory sheets

Time Allotment: 15-20 min-
utes, additional time to review
homework

Extensions:

a. Have your class become pen pals
with a farmer to learn about daily
chores and activities done on modern
farms. Consider a local farmer if

no one in your class lives on a farm;
otherwise, contact someone farming in
another part of the country for com-
parison. (Contact your State Depart-
ment of Agriculture and/or extension
office for assistance.)

b. Try doing some of the activities on
the survey sheet with your class, such
as natural dyeing or making jam or
butter.

c. Make up inventory sheets for other
subjects or topic areas. It is a good
way to see how much your students
know about a particular subject before
starting a unit.

Directions:

1. Ask the students whether daily life chores have changed
since their parents were children. Have them share their par-
ents’ or grandparents’ childhood stories about things they did
around the house that are no longer done today. Are there
activities that the students do today that might some day seem
dated to their children or grandchildren?

2. Explain to the students that you have prepared an inven-
tory sheet to see the types of agricultural activities they have
done. Tell the students some of the activities on the list may
seem like novelties, but they were a way of life for their par-

ents or grandparents. Pass out the inventory sheet and give

them time to read it over. Explain that they may add two or
three additional old-fashioned farm activities to the list.

3. Tell the students that they will now get a chance to survey
their classmates to find out which activities they have done.
When you say “Go,” they will move around the room trying
to talk to everyone in the class. When they find a student
who has done a particular activity, they should write his or
her name on the inventory sheet in the blank space after the
name of that activity. For example, if Jane has milked a cow,
her name would go in the blank space after 'milked a cow".
The object of the activity is to find as many different people
who have done different things. Once they have added an
individual’s name to their inventory, they should move on and
question another classmate. (Even though Jane may have
done ten of the activities on the list, her name should appear
in one place only.)
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FARMER for a DAY
Old MacDonald’s children would
be surprised if they visited a fam-
ily today. In the “good old days”
a country kid would help milk the
cows, collect fresh eggs, feed the pigs
and pick some berries for breakfast.
Today with only 2% of the popula-
tion in the United States involved in
agriculture, most children get milk
Jrom cartons, strawberries from a
box in the freezer, and their morning
routine involves nothing more than
choosing their favorite box of cereal
Jrom the cupboard. Their connection
to their food has been reduced to a
visil to the grocery store. But things
are changing. Farmers’ markets are
springing up everywhere, bringing
Jresh produce, meal, dairy products
and baked goods even to city dwellers.
Community supported agriculture
programs involve people in grow-
ing and harvesting their own food.
Everywhere plots of land are being
set aside for community gardens
with local libraries checking out tools
along with books to get people started
growing some of their own food.
Many schools are developing innova-
tive educational programs centered
on school gardens. And throughout
the country, farm bed and breakfasts
have become popular. Some even offer
Jamily vacations where you can be-
come Old MacDonald for a week. So
even if you don’t live in the country,
take the opportunity to become part
of agriculture today, and enjoy “the
good new days”!
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Darections: (contined)

4. Explain that you will set a time limit for this activity
and that you, too, will participate. Your participation will
enable you to gauge how quickly the students are work-
ing, determine how they are interacting, and decide when
to stop the activity. When the time is up, gather everyone
and ask them to count the number of spaces they filled
with different names. Did anyone fill them all? Who had
the highest number? Which student has performed what
they consider the most unusual task on the list? Complete
the inventory by reviewing each activity on the sheet. Read
the list and ask students to raise their hands if they have
done a particular activity.

5. Pass out a second inventory sheet which has been modi-
fied slightly to use as homework. Explain that the students
will conduct a similar survey with their families. Point out
that at the top of the sheet it will ask Have you ever: and
then there will be a list of activities. At the end of each
activity there will be three columns. The first column is for
their response to the question, the second for their par-
ents’ and the third for their grandparents’ or older neigh-
bors’ response.

For example:

Have you ever: You Parents Grandparents

1. milked a cow

2. gathered eggs
3. elc.

6. After the students have done their homework, review
their families’ responses. Keep a tally of the number of
students who have done each activity compared to the
number of parents and grandparents. Count the number
of activities the students did compared to those their par-
ents and grandparents did. What kind of differences do
the students notice? How many students grow their own
food? Make their own clothes? Where do these necessi-
ties come from today? Explain to the students that these
differences indicate the changes that have taken place over
time regarding our relationship to agriculture and our
connection to food and fiber production.
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Objective:

Students will be introduced to
the different products from
farm animals.

Grade Level: K-3
Groupings: Pairs

Materials: Pictures of farm
animals hung on large string
loops (two or more pictures
of each animal depending on
class size); a collection of farm
animal products, one for each
of the animals pictured (see

Animals and Products, page 26).

Time Allotment: 15 minutes

Farm Barnyard

Directions:

1. Challenge the students to name as many animals as they
can that might be raised on a farm. Record the names of
these animals on the blackboard. As an animal is mentioned,
show them a picture of that animal. Ask them to imitate the
sounds and motions each animal makes.

2. Explain to the students that you will be passing each of
them a farm animal picture to wear around his or her neck.
Have the students wear their picture face down so that no one
can see it.

3. Explain that there is more than one picture of each of
the different farm animals. Students will need to find the
classmate (s) who has the same animal. Explain that they
will do this by imitating the sound and motion their animal
makes and by listening carefully to find their mate(s). When
you call out “Farm Barnyard,” all the students should start
making their animal’s sound. Remind them to continue to
repeat their sound until each student has found his or her
partner(s).

4. Once they have found their partners, have the pairs/
groups choose a product that comes from their farm animal
from the collection of animals products. (See Animals and
Products, page 36.)
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Extensions:

a. Have each group research different
breeds of their particular animal. What
do the different breeds look like? What
are the strong points and weak points?
Where did the breed originate?

b. Have the students look into vanish-
ing breeds of farm animals (see OUR
VANISHING FARM ANIMALS by
Catherine Paladino, Little Brown & Co.,
1991). Contact The American Livestock
Breeds Conservancy, P.O. Box 477,
Pittsboro, NC 27312 (919-542-5704)

to learn more about these disappearing
breeds and to find out whether there are
any still being raised in your area.

Fall « 36

Directions: (continued)

5. When all the groups have selected their animal’s prod-
uct, review their choices. Have each pair hold up their
selection and have the other students guess their animal’s
identity. Each pair can confirm the class’ guess by imitat-
ing their animal’s sound. Discuss the services or other
products each animal provides.

ANIMALS and PRODUCTS

DAIRY COWS: Empty dairy product containers.

BEEF CATTLE: Leather belt, shoes, beef product package made by
placing a plastic steak dog toy on a Styrofoam meat tray, wrapping
it in plastic and labeling it as a particular cut of beef.

SHEEP: Wool sweater, hat, mittens, lamb or mutton product simi-
lar to beef product.

PIGS: Bristle brush, football, empty ham, bacon or sausage con-
lainer, a pork product package similar to beef product.

GOATS: Kid leather gloves, empty goat cheese package.

CHICKENS: Empty egg cartons, empty chicken noodle soup can, a
chicken product package similar to beef product.

HORSES: Glue, dog food.

TURKEY: Large aluminum roasting pan covered with foil and
labeled as Thanksgiving dinner.

DUCKS/GEESE: Feather pillow, down jacket, sleeping bag or
comforter.

RABBITS: Angora sweater, fur-lined mittens, a rabbit meat pack-
age similar to beef product.
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From Farm to You

Objective: Directions:
Students will discover the con- 1. Ask your class to brainstorm the different animals that are
nection between agriculture raised on farms for food and fiber. Explain that you will say a
and the food and fibers we few adjectives and phrases that describe a particular farm ani-
depend upon. mal. Challenge the students to add another word or phrase
that describes the same animal. What animal are you describ-
Grade Level: 3-6 ing? Invite them play this guessing game with several differ-
ent farm animals. Compile a list of farm animals and their
Groupings: Small groups descriptive words and phrases.

2. Beforehand, ask students to bring in a farm animal prod-
uct from home in a brown paper grocery bag, keeping its
identity a secret. Bring in a few of the more unusual ones

to insure diversity. (See Animals and Products, page 36.) For
perishable products, ask them to bring the empty container
or a representation. For example, an empty egg carton can
represent eggs, or a plastic steak dog toy placed on a meat
tray wrapped in cellophane can represent a beef steak.

Materials: Selections of farm
animal products, large paper

grocery bags.

Time Allotment: 15-20 minutes

3. Divide the class into small groups. Give each group

a farm product in a paper grocery bag. Have them look

at their product, but keep its identity a secret from other
groups. Ask them to write down ten adjectives or short phras-
es describing the product.

4. Explain that they will read their list of descriptive words or
phrases to the class and that the rest of the class will guess the
identity of their product. Ask them to arrange their word or
phrases in an order that makes the guessing the most chal-
lenging.
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Extensions:

a. Do a similar activity with the class
using just dairy products, or things made
with wheat, corn, or other farm animal
products or crops.

b. Hawve the students sample some of the
food products made from the various ani-
mals. Introduce the students to especially
unusual or unfamiliar ones.

c. Get information from your state
Department of Agriculture on local farms
and processing plants and plan a field

trip.

d. Hawve students compare specialized
farms of today with diversified farms of
the past.
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Darections: (continued)

5. When the product is identified, reveal the farm animal
item and read any remaining adjectives. Can the class
think of still others? Where does this product come from?
How many students eat or commonly use this product?
Record this information.

6. Repeat this process with the remaining products.

7. Have each group use their descriptive words or phrases
to write short riddles about their product. Create an
exhibit with the riddles, and post it in the hallway, en-
couraging other students to guess the identity of the farm
products.
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From Sheep to Sweater

Objective:
Students will learn how wool
is processed to make knitted
garments.

Grade Level: 2-6

Groupings: Groups of nine or
more students

Materials: (per group) Cards
or props that represent the
processing steps from grass

to butter (see step #2); toy
sheep or puppet; scissors to
represent sheep shears; bag
of raw fleece; dog groom-

ing brushes or wool carders;
sample of carded wool; drop
spindle; skein or ball of white
yarn; enamel pot with package
of dye or natural dye recipe
inside (optional); skein of col-
ored yarn (optional); knitting
needles; knitted wool sweater.

Time Allotment: 20 minutes

Directions:

1. Explain to the students that on farms long ago there were
usually several different animals. Each animal provided the
farmer and his or her family with important products they
could use for food and fiber. Ask the student to name some
farm animals and the products they gave to farm families.

2. Point out that sometimes a product could be used directly,
as in the case of milk or eggs to eat. Other times they would
process the initial farm products—using tools, methods or
recipes involving other ingredients—to make other needed
products. For example, milk could be turned into a butter,
ice cream, sour cream or other dairy foods. Show the stu-
dents a few of the cards or props that represent the steps in
the sequence from grass to butter. Ask them to put these in
order. (Grass, milking bucket, milk, butter churn, butter.)

3. Challenge the students to put another common processing
technique in the proper sequence. Explain that it involves
another farm animal and was done in homes in the United
States until the late 1800s (and is still done in homes in other
parts of the world today). The whole family was involved in
the process. Explain that you will pass out objects that rep-
resent the various steps in the process. Some people will be
given the animal or one of the products (or a representa-
tion), and others will be given the tools used to change the
original product from one form into another. Refer to the
original example of cow to butter if necessary.

(The sequence has eleven steps in it. You can adjust the num-
ber of students in each group to match class size by deleting
optional steps or adding completely unrelated props. Be sure
to tell students if unrelated props are included.)

4. If you feel your students are up for an added challenge,
tell them they will not be able to talk during the sequencing.
Give them time to brainstorm other ways to communicate the
sequence order without talking.

5. Pass out the objects in random order. Ask them to look
closely at their object. If they have a tool, tell them to look
for clues to its function. If they have a product, ask them to
compare it with the others to see how it has changed. Allow
time for students to compare items and determine the
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Extensions:

a. Have the students try their hand at
carding and spinning wool. Find an
experienced parent to help you or contact
your local craft shops or sheep farmers ex-
tension office to learn of a contact person.

b. Hawve the students check the tags in
each others’ clothing to see what they are
made of. Make a list of the materials and
classify them into natural and synthetic
products. Research where each comes

Jfrom and how they are processed.

c. Have the students research other fibers
that are spun into yarn.

d. Explain to your class that knitting
is just one way wool yarn is processed

to make clothing. Woolen coals and
blankets are woven on looms. Hauve the
students make their own simple looms by
notching two opposite ends of a 5"x 5"
piece of cardboard. Have them wind a
piece of yarn between the notches to create
a series of parallel strands and tie it off
at the back. Then, using other pieces of
yarn, have them weave over and under
the alternating strands of yarn on the
loom from one side to the other to create a
piece of woven fabric.

e. Contact your local extension office for
more information on sheep farmers and
wool processing facilities. Plan a class
trip to one of these farms or facilities.
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Directions: (continued)

sequence order. If necessary, tell them that the alterna-
tion of tools and products is another clue to the sequence
order.

6. As a class, review the steps in the process. Starting at
the beginning, let each student identify the object he or
she is holding and discuss how it was used or made. The
process begins with the sheep (foy sheep or puppet). Special
breeds were raised for their wool. The wool is sheared

off the sheep with shears (scissors). The fleece (small piece
of raw wool) is thick, tangled and smells of lanolin. This
lanolin feels greasy and acts as waterproof protection.

The fleece is picked clean of sticks, twigs and bits of plant
material and then untangled or carded using carders (dog
grooming brushes). The untangled wool is called rolags or
rolls (sample of carded wool). These rolls are twisted using a
drop spindle. This forms yarn that is wound onto bobbins
or into skeins (ball or skein of white yarn). When different
colors of yarn were desired, the skeins were placed in a dye
bath (pot with dye packet). The skein absorbed the dye, and
the color was set in the yarn (colored skein of yarn). The col-
ored yarn was then knitted into pieces with knitting needles.
These pieces were sewn together to make a sweater.
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Objective:

Students will learn what cows
eat and gain an awareness of
the many cow by-products.

Grade Level: 2-6
Groupings: Two groups

Materials: Two headbands
with ears and horns; two cow
tails that can be attached to
the students with string or Vel-
cro; four large containers; an
assortment of dairy cattle feed
in plastic sandwich bags; cow
by-products (see From Moo to
You, page 42).

Time Allotment: 20 minutes

Cow Relay

Directions:

1. Explain to the students that dairy farming is an important
industry in New England and other areas of the United States.
Ask students to brainstorm a list of products we get from dairy
cattle. Point out that in addition to milk and meat products,
other parts of the cow are used to produce important by-prod-
ucts. Some farmers say they use everything but the Moo! Ask
the students to think of other parts of a cow that might be
useful. As they mention parts, tell them about the general
category of items that can be made from that by-product. For
example, from the hide or skin, leather products are pro-
duced; from the hooves, bones and horns, products contain-
ing gelatin are produced. See From Moo to You (page 42) for
additional examples.

2. Explain that they will be sorting a collection of items into
three groups: things a cow eats, things made from cow by-
products, and unrelated items. Divide the students into two
groups and have them form two lines. Place a large con-
tainer a few feet in front of their lines. Explain that it is filled
with the items to be sorted. Several feet in front of this, set
up three containers labeled “What Goes In, “ “What Comes
Back” and “Unrelated Items.”

3. Explain that the students will participate in a relay race

to sort these items. Two students, one from each group, will
simultaneously have a turn. Instead of using a baton, which
is passed from person to person in an official relay, they will
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Extensions:

a. Set up The Ins and Outs of a Cow
exhibit (page 53) to show students the

actual quantity of food eaten and milk
produced. Compare a cow's intake to a

human's daily and yearly intake.

b. Have a relay race outdoors us-

ing a scale and wheelbarrows to weigh
and carry food to a cow at the finish

line. Students will weigh out the actual
amounts a cow eats daily and haul indi-
vidual items to the finish line in a wheel
barrow. This provides an accurate visual
representation of the true amount of

food a cow consumes daily and the work
involved in caring for them.

C. Let student experience how milk
proteins are transformed into a glue-like
substance.

STICKS LIKE GLUE RECIPE
2 cups skim milk
3 Tbsp vinegar
Y4 cup water
1 Thsp baking soda
Add milk and vinegar to a saucepan
and stir at low heat until the milk
curdles (about 10 minutes). Remove
from heat and continue stirring
until all curdling stops. You now
have curds and whey just like Little
Miss Muffet did. Powr this mixture
through a colander to separate the
solid curds from the liguid whey. Dry
off the curds and place them in a
bowl with water and baking soda
and beat until smooth. You now
have milk glue! Store it in a covered
container in the refrigerator to keep it
from drying out.
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Directions: (continued)

pass the cow headband and tail. These must be worn
throughout each student’s turn. One student from each
team will put on his or her cow headband and tail, run

up to the container of items, pull out the first thing they
touch, place itinto the appropriate labeled container, then
return to the starting line. He or she will help attach the
cow headband and tail to the next student who repeats the
process.

4. When everyone has had a chance to participate or
when all the items have been sorted, review the contents in
the bins. Have the students vote with a show of thumbs up
or thumbs down to show approval or disapproval of each
of the selections. For items incorrectly placed, ask for
ideas on proper placement or give additional clues to help
sort them into the proper bin. Review the diversity of cow
by-products.

FROM MOO to YOU

WHAT GOES IN: Hay, fresh grass, haylage or silage, grain mixes,
crushed corn, calf starter, water, minerals, salt licks.

WHAT COMES BACK:
Meat: steak, hamburger, hot dogs, roast beef.

Milk: ice cream, yogurt, butter, buttermilk, cheese, whipped cream.

Milk proteins: glues or adhesives used in Band-Aids, wallpaper
paste and Elmers wood glue; and whey used in animal feed.

Tanned hide: leather products such as shoes, purses, belts, luggage.
Fat trimmings scraped from the hide: fatty acids or

stearins added to pet food, margarine, crayons, soap, chewing gum,
and floor wax.

Cooked horns, hooves, and bone: gelatin added to mayonnaise,
candy, marshmallow, photographic film.

Internal organs and blood: rennet from calf’s stomach used in baby
Jormula and cheese; cow pancreas used to make insulin for diabet-
ics; blood used in chicken feed and medicine.

Animal waste: manure and other manwre blend fertilizers.
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From Grass to Muilk

Objective:
Students will learn how a cow
processes food and makes milk.

Grade Level: 4-6
Groupings: Nine groups

Materials: Grass to Milk cards
Answer cards (write the name
of the part on one side and its
role in digestion on the other.
This information is in italics
beneath each of the Grass to
Milk cards, p. 45-48);

9 packets of props including:
MOUTH: tongs, mortar and
pestle, Alka Seltzer;

RUMEN: egg beater, small
plastic bag labeled bacteria
filled with colored confetti,
sponge;

RETICULUM: egg beater,
small plastic bag labeled bacte-
ria filled with colored confetti,
sponge, ruler, tennis ball;
OMASUM: funnel, egg beater,
sponge;

ABOMASUM: vinegar, sponge;
SMALL INTESTINE: sponge,
small Slinky;

LARGE INTESTINE & CE-
CUM.: large Slinky, sponge,
small plastic bag labeled bacte-
ria filled with colored confetti,
small bag of composted cow
manure;

BLOODSTREAM: paper heart
cut-out, toy train car;

UDDER: empty milk carton,
blown up rubber glove with
one finger missing.

Time Allotment: 30 minutes

Directions:

1. Ask the students for their impressions of the saying “You
are what you eat.” What happens to the food they eat? Dis-
cuss the amazing transformation of food into the basic nutri-
ents our body needs for growth and development. In the case
of mammals, food they can also be transformed into milk to
feed to their babies.

2. Divide the class into nine groups. Explain that each group
will represent a part of the cow involved in the transformation
of green grass to the milk we drink. Using the cow diagram
and background information on page 44 briefly describe
digestion in the dairy cow.

3. Pass out a Grass to Milk card to each of the groups. Ask
them to read their cards carefully. Point out that the words in
italic provide valuable clues to the function(s) of their part.

4. Show the students the nine packets of props. Explain that
they represent the various roles each of the nine parts plays in
the milk making process. Have groups select the bag of props
that best matches the function of their part.

5. Now ask each group to select an answer card listing their
identity. Before making their selection, encourage groups to
share the information on their Grass to Milk cards with other
groups. Point out that important clues are found on cards
other than the one they received.

6. Now ask the groups to put their answer cards and props
into the sequence of the grass to milk story. Remind the class
that two end products are formed, so that at some point the
sequence will branch.

7. Review the sequence giving each group a chance to de-

scribe and demonstrate their role in the milk making process
using the props. Then enjoy a glass of milk!
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CECUM and
LARGE
INTESTINE

SMALL
INTESTINE

GRASS to MILK BACKGROUND

The secret to turning green grass into white milk lives in a cow’s stomach. Make that stomachs, cows have four! They
are part of a group of animals called ruminants. Thanks to microbes that live in their first two stomachs — the rumen
and reticulum — cows can digest plant materials many others cannot.

The rumen and reticulum are two separate organisms connect by a large opening between which food passes con-
stantly. Since they serve one function they are often referred to as the reticulo-rumen. The microbes in them break down
plant material through fermentation, releasing nutrients important for milk production.

Only particles under than a certain size can pass through the small opening into the third stomach or omasum. The
omasum recycles water and minerals and passes the food to the fourth stomach, the abomasum. The abomasum works
much like the human stomach, secreting strong acid and enzymes to break down any undigested food.

The food is further broken down, nutrients absorbed and waste consolidated as it passes through the small and large
inlestines. The small pouch off the large intestine, known as the cecum, contains microbes that ferment undigested food
one last time to extract remaining nutrients.

The nutrients released by these organisms are carried through the cow’s body by the bloodstream. Some are delivered to
the udder where they are transformed, drop by drop, into milk.

Unused material is passed from the cow in the form of manure. Rich in minerals and organic material, manure
makes an excellent fertilizer for green grass. Not only does the cow provide us with nutritious milk, but it also can fertil-
ize the fields it eats to produce more milk!
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Grass to Milk Cards

Grass to Milk Card

Cows are notorious for eating on the run. While out graz-
ing in the field they use a strong muscle to grab some vegeta-
tion and swallow it whole! Then they moo-ve onto the next
clump. Now what would your parents say about such table
manners? Tell them not to worry, the food gets chewed up
eventually. Later the cow burps up a ball of food, called a bo-
lus or cud, which it then chews and chews. Cows can spend
B ' up to eight hours a day chewing their cud or ruminating.
The food is then ground up and mixed with a white foamy
froth. This froth acts like an antacid to keep the acidity level in the first stomach,
the RUMEN just right for digestion.

What am I?
How do I begin the digestive process?

Answer: I am the MOUTH. I grab food with my tongue (represented by the tongs), grind it up with my single set of bottom
teeth (represented by the mortar and pestle), and buffer it with my saliva (represented by the Alka Selizer).

Grass to Milk Card
I am a very large organ and can hold up to 25 gallons of
food. Most of the vegetation a cow eats comes to me looking
much like it did when it was growing in the field. I work like
a large fermentation vat along with my partner in digestion,
the RETICULTUM. We have a whole colony of microscopic
organisms living inside of us that breaks down tough plant
fibers without oxygen! My muscles work to mix, moisten,
B | churn and blend the food with these microbes. Important

" nutrients are then released and absorbed by the bloodstream.
They are a major energy source for the cow and are important in milk production.

What am I?
What is my role in digestion?

Answers: I am the RUMEN. I blend and churn food (represented by the egg beater) with bacteria (represented by a plastic
bag filled with colored confetti labeled bacteria) which break it down through a process called fermentation. Important
nutrients are then rveleased and absorbed by the bloodstream (represented by the sponge).
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Grass to Milk Card

I am a team player in digestion. Food comes to me from my
big buddy the RUMEN and I mix it with more microbes. We
work together and pass food back and forth almost continu-
ously. Important nutrients are also absorbed through my walls
into the bloodstream. To keep moo-ving through the diges-
tive tract food must measure up. If it can fit through the open-
ing to the next organ in line, it is on its way. If not, lumps the
e " size of tennis balls are formed and sent back, one at a time, to

the mouth for more chewing and processing. Whenever you
see a cow burp, a bolus or cud is on its way up to be re-chewed.

What am I?
What is my role in digestion?

Answer: I am the RETICULUM. I also mix food (vepresented by the egg beater) with more bacteria (represented by the small
plastic bag with colored confetti labeled bacteria) and release important nutrients which are absorbed (represented by the
sponge) by the bloodstream. Food must be below a certain size (vepresented by the ruler) before it can pass on to the next
stomach in line. If it is too big, cuds (represented by the tennis ball) are formed and sent back to the mouth to be re-chewed.

Grass to Milk Card

I have a small opening that lets me be selective about the size
of food particles entering me. It’s almost like the doorman at
a fancy hotel. Once inside, the food is further mixed and soft-
ened. Water and minerals are absorbed from the food through
my walls and pass into the bloodstream. The rest of the food
move to the true stomach or ABOMASUM.

B . What am I?
How do I function?

Answer: I am the OMASUM. My small entrance (vepresented by the funnel) limits the size of food particles that can enter
me. I further mix and blend the food (represented by the egg beater) and absorb water and minerals (represented by the

sponge).
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Grass to Mailk Card

I am often called the true stomach and I work much like
your stomach does. I contain special enzymes and acids that
completely break down the food that comes to me from
the OMASUM. Here more nutrients are released, absorbed
through my walls and passed into the bloodstream.

What am I?
| — ) What is my role in the digestive process?

Answer: I am the ABOMASUM. With my special enzymes and acids (represented by the vinegar) I further break down the
Jood, releasing more nutrients. The nutrients are then absorbed through my walls (represented by the sponge) into the blood-
stream.

Grass to Milk Card

The true stomach sends digested food and waste my way.
More nutrients and water are released and absorbed through
my walls into the bloodstream. I expand and contract to moo-
ve the leftovers along my twisting path to my larger neigh-
bors and relations, the CECUM and LARGE INTESTINE.

What am I?
How do I function?

e

Answer: I am the SMALL INTESTINE. I absorb remaining nutrients (represented by the sponge) and pass them into the
bloodstream. By expanding and contracting I move leftovers along my long twisting path (represented by the small Slinky).

Grass to Milk Card

The SMALL INTESTINE passes the leftovers to me. These are
Jermented by bacteria in the CECUM and any remaining nutrients
and water are absorbed through my walls into the bloodstream.
I expand and contract to moo-ve the remaining unusable mate-
rial to the end of the line. It comes out as cow manure or a cow
pie, rich in minerals and organic matter. It fertilizes the green
grass that can then be turned into more milk.

b “* What am I?
What is my role in digestion?

Answers: I am the LARGE INTESTINE and CECUM. I expand and contract to keep unusable food moving along (rep-
resented by the large Slinky). The CECUM, a small pouch like extension, with ils associated bacteria ferments the leflovers
one last time (represented by the plastic bag of coloved confetti labeled bacteria) and any remaining nutrients and waler are
absorbed (represented by the sponge). The final product is manure (represented by the bag of composed cow manure), a rich

Sertilizer.
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Grass to Milk Card

I take all the nutrients absorbed from the RUMEN, RE-
TICULUM, OMASUM and ABOMASUM and carry these
throughout the cow’s body. Think of me as a mass tran-
sit system, powered by a strong muscular pump that keeps
nutrients moving continuously along. In a mother cow,

I deliver important nutrients to the UDDER where they
are used to make milk for her new calf.

What am I?
What is my main function?

Answer: I am the BLOODSTREAM. My hear (represented by the ved heart cut-out) pumps the blood, which carries impor-
tant nutrients (represented by the toy train car) throughout the cow’s body.

What am I?
What do I do?

Grass to Milk Card

When a cow has a calf I kick into action to feed the little
tyke. The BLOODSTREAM delivers nutrients through
tiny capillaries to each of my four chambers. The milk
making alveoli within these chambers use the nutrients to
form milk, drop by drop. It takes 50-70 hours for a cow to
turn green grass into white milk. The milk is stored here
until it is needed. Then sensitive nerves within me trigger
a series of responses making this milk available to who-
ever squeezes my teats, either the calf or the dairy farmer.

Answers: I am the UDDER. I make and store milk (represented by the empty milk carton) until the calf or farmer milks it
out of my teats (represented by the rubber glove with one finger missing. )
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Objective:
Students will learn how to
make butter.

Grade Level: K-3

Groupings: Two or three
groups, 8-10 students per

group

Materials: An old-fashioned
butter churn or picture of
one. Per group: whipping or
heavy cream at room tempera-
ture, approximately one cup
or a half pint; plastic peanut
butter jar or other container
that seals securely; two or
three marbles; colander; bowl;
wooden spoon; butter knife;
crackers; small paper cups.

Time Allotment: 20 minutes

Butter Making

Directions:

Amn hour before beginning this activity, remove the cream from the
refrigerator. Cream at room temperature will turn into butter more
quickly than cold cream.

1. Tell the students that many food products are made from
milk. Ask them to list as many as they can. Explain that you
will be reading a few riddles and they need to guess which
milk product you are describing.

A thick, tart, custard,

Fruat flavored or plain,
Curdled and cultured,

With a funny name. (Yogurt)

Cold and creamy,

A frozen trealt,

In a cone or a shake,

1t can’t be beat! (Ice cream)

Rich, creamy, yellow,
Salted or sweet,

On toast or corn,

1It’s good to eat. (Butter)

2. Explain they will get a chance to make their own butter.
Ask the students how they think butter is made. What ingre-
dients are needed? Record their ideas. Show them an old
fashioned butter churn or a picture of one. How was it used?
What did it do?

3. Divide the class into two

il . to three groups of eight
% A ; )\) to ten students each. Give
@ ¢
e A\
2Cas

‘- each group a half-pint of
T cream, a plastic peanut
- W butter jar and two to three
/ clean marbles. Direct
them to add the cream
and marbles to the jar and
fasten the lid securely. Ask
the students why marbles
are put in the container

with the cream.

>

4. Now itis time to begin
shaking. Have one student
in each group shake their
jar and ask everyone to
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Extensions:

a. Do From Farm to You (page 37)
using only dairy products. Have the
students use their descriptive words and
phrases to make short poems or riddles
similar to those used at the beginning of
this activity.

b. Make several flavored butters to
sample. Honey butter is made by adding
some honey to your butter. Try raspberry
butter and add fresh or frozen raspberries
and a bit of sugar. Chill them in small
crocks and serve with homemade bread
or rolls. You can even make bright red
tomato butter that tastes great on corn on
the cob by mixing 1 tablespoon of tomato
paste to 1/4 1b. of butter.

c. Have the students chill their butter

in old fashioned butter molds. Or have
them decorate their butter with sprigs of
Jresh herbs, clover or edible flowers. Invite
another class or parents in for a sample.

d. Try making yogurt or ice cream with
your class.
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Directions: (continued)

listen to the sound of the cream and marbles in the jar.
What do they think will happen to the sound as the cream
begins to thicken? Ask the students to predict how long
it will take to make butter. Have each group record their
predictions and starting time.

5. Since it can take 5-10 minutes to make a batch of but-
ter, teach the class a traditional butter making song to sing
while shaking (see Butter Cake page 51). Explain that as
the butter was passed from child to child they sang this
song, changing the name each time. When the next verse
begins, the jar is passed to another student who continues
the shaking. Or teach the class a more lively modern song,
Shake It! (page 51), passing the jar after each chorus. Take
breaks periodically to listen to the sound of the marbles in
the jar. When do they notice a difference in sound? You
can also turn the process into a competition to see which
group can make butter first.

6. When the students see a lump of butter surrounded
by a thin liquid, have them record the finish time. Ask
whether they know the name of the liquid that is formed
when making butter? (Buttermilk!) Direct the students
to place a bowl beneath a colander and carefully pour the
buttermilk off. Pour the buttermilk into another contain-
er and chill it for tasting later.

7. With the colander over the bowl, have the students
wash the butter by pouring cold water over it to rinse off
any traces of buttermilk. Direct them to gently press the
butter against the side of the colander with a wooden
spoon to be sure all the water is out. Then have them
place their butter in a small bowl. A half-pint of cream will
make approximately a quarter of a pound of butter.

8. Now it’s time to enjoy the taste of fresh homemade
butter. If the students will be eating the butter on salted
crackers, they do not need to add salt. Otherwise, each
group can add a pinch of salt and mix it into the butter.
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ALL BUTTERED UP
How would you like a cluster
of fat globules spread on your
breakfast toast? Doesn’t sound
very appealing first thing in the
morning, does it? Yel a piece of
buttered toast is just that. Bul-
ler is made from cream which is
liguid milk high in butterfal.
The percentage of butterfat varies
among the different types of milk
and cream you buy. Whole milk
has 4% butterfat, whereas heavy
cream has at least 36 % buitter-
fat. That’s why it’s so thick and
rich. Butter is made by shaking
or churning cream. The butlerfal
particles in cream are wrapped in
a coating or membrane. When
you shake the cream, you break the
coating around these fat particles,
and they start to stick together.
As you continue shaking, the
particles completely separate from
the liquid in the cream and form
larger and larger fat clusters.
When most of these fat particles
are stuck together, you have a
lump of butter floating in a sea
of buttermilk. Just pour off the
buttermilk (chill it to enjoy later),
then dip your knife into some fresh
creamy butter.

BUTTER CAKE
Come butter come
Come butter come
(Student’s name) is at the garden gate
Waiting for a buttered cake
Come butter come

SHAKE IT!

(Sung to the tune of the “I Have Something in My Pocket” or the

“Brownie Smile Song.” Post the verses on the wall for the class to fol-

low.)

We’re going to make some butter,
Rich and creamy too,
With milk from a cow's udder
Before you can say moo.

Chorus:

So shake it, shake it, shake it,
Shake it if you can
Shake it like a milkshake,
And shake it once again.

Put some cream into a jar,
You can add a marble or two,
Make sure the lid is on tightly,

That’s all you have to do.

Chorus

We're learning while we’re churning,
Hey this is lots of fun!
It’s easy to make butter,
Let’s eat it when its done.

Chorus

Oh listen very carefully,
It’s sounding different now,
Hooray it’s finally butter!
Be sure to thank the cow.

Chorus
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Say Cheese Please!

So who first discovered cheese? Everywhere around the world people make the claim. A com-
mon story is of a traveler carrying milk in a leather pouch made from a young animal’s stomach
or intestine. His trip is long, hot and bumpy. After several hours he stops to take a drink, and
surprise! What was milk is now a tasty thickened substance — what we know now as cheese.
Today the beginning steps of cheesemaking are similar to this tale. Milk is heated, stirred, and
an enzyme called rennet, extracted from the lining of a calf’s intestine, is used to coagulate

the milk. The next steps vary depending on the type of cheese being made. Who would have
thought that that bumpy ride long ago would have led to the gourmet section of your deli?

Silly Miss Muffet! She didn’t have to sit around on her tuffet eating just curds and whey. She
could have made delicious cottage cheese by following this simple recipe:

You will need:

* 2 cups of milk

* 3 Ths. of vinegar or
lemon Jjuice

*apinch of salt

*some whipping cream
* A sauce pan
*awooden spoon
*a colander or sieve
® Some cheesecloth
* 2 bowls

1. Put the milk in a sauce pan

Heat the milk for 8-10 minutes
on low, stirring occasionally
until it begins to curdle.

2. Remove the pan from the
heat and continue stirring until
all the milk has curdled. It has
now separated into solid curds
and liquid whey. Set this aside.
(You might try tasting a bit now
to see what Miss Muffet was eat-

ing.)

and add vinegar or lemon juice.

3. Now line your colander or
sieve with a double thickness of
cheesecloth. Set the colander
over a large bowl and pour in
the curds and whey.

4. Carefully gather the corners
of the cheesecloth together
and twist it to form a bag
around the curds. Then con-
tinue twisting to squeeze out as
much of the whey as possible.
You can add the whey to the

compost or dilute it with water
and use it to water your plants.

5. Next put the curds in another
bowl, add salt to taste, some
cream to moisten and stir well.
Then enjoy it alone or with your
favorite fruit for a nutritious
snack.
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The Ins and Outs of a Cow

e EXHIBIT e

Materials:

Several pieces of poster board
or cardboard; small black-
board listing daily foods eaten
plus the milk and manure
produced (see “What Goes
In,” page 54); bale of hay; a
piece of a salt block; a bucket
of grain; a bucket of haylage
or silage; a bucket of water;
plastic rake; small wheel bar-
row filled with composted cow
manure; two milk crates filled
with empty gallon milk jugs or
cartons; bathroom scale.

Design:

1. Make a large cow from several pieces of poster board or
cardboard. Attach it to a wall or bulletin board. Color it
white with black spots like the common Holstein-Friesian cow
or select a different breed of dairy cows. Brown Swiss are
dark brown to silver-gray with black noses; Jerseys are brown
or fawn colored; Guernseys are buff colored with white spots;
and Ayrshire are white and reddish brown. Hang the small
blackboard next to the cow (with the amounts missing).

2. On the front end of the cow, attach a sign that reads What
Goes In. Beneath this sign assemble the following props: a hay
bale, a bucket full of water, a bucket full of grain, a bucket full
of haylage or silage and a salt block (or piece of one). To the
rear end of the cow attach a sign that read What Comes Out.
Beneath this set up a plastic rake on top of a small wheelbar-
row filled with composted cow manure and two milk crates
filled with empty gallon jugs. Attach envelopes to each of
these props labeling the ins and outs. On scraps of paper,
write the amount of food needed or the amount of milk or
waste produced. Place the appropriate slip inside the appro-
priate envelope. (If you are unable to obtain props, draw a
picture of each item and place it appropriately.)
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Activity:

a. Pairs of students make predic-
tions as to how much of each type
of food a cow eats and how much
milk and manure is produced
daily. They then record these on
a worksheet or in a journal.

b. Students check their answers
by looking inside the envelopes
attached to each of the buckets or
containers.

c. Students weigh the actual
buckets and containers and
compare them to actual amounts
eaten or produced daily. How
many buckets of water would

the cow need to meet its daily
requirements? How much grain?
How much hay?

DAILY INS and OUTS
of a COW

WHAT GOES IN:
water: 35 gallons
hay: 10 Ibs.
salt or minerals: 5 oz.
grain: 20 1bs.
silage/corn or grass: 40 lbs.

WHAT COMES OUT:
manure: 60 1bs.
milk: 65 1bs. average
(8.6 1bs. per gallon)
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Design: (continued)

3. Set up a bathroom scale nearby for students to use to
weigh the various foods and products. Create a simple
worksheet for the students to record their predictions of
amounts consumed or produced, as compared to actual
amounts, to record the weights of food and waste props
and to calculate the quantities of each needed to meet
daily requirements.

4. Write the following directions on or near the exhibit:

If you are what you eat, then cows are real heavyweights. In
one year, a cow consumes literally tons of food. Talk about big
appetites! On the blackboard is a list of foods a cow eats in one
day and her daily by-products. Predict how much of each they
eat or produce daily. Check your guesses by looking in the

envelopes attached to each of the buckets or containers. Now use
the scale to weigh the various foods and products displayed.
Compare these weights to the actual amounts eaten or produced.
How many buckets of each would they need to meet their daily
food requirements?

SUSTAINABLE DAIRY FARMING
Most dairy farmers in this country still keep their cows confined
in the barn all year and use tractors to bring them hay, silage and
grain and to spread their manure.

At Shelburne Farms, and a growing number of other farms, all the
cows have their calves in the spring, and their primary source of
feed is pasture. The environmental benefits of this system include
reduced soil erosion, elimination of herbicides and a decrease in fos-
sil fuel use because the cows consume less grain, harvest their own
feed and spread their own manure. At Shelburne Farms, each of
our cows consume about 130 lbs. of grass and 10 lbs. of grain per
day while on pasture.
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Run for the Sun

Objective:

Students will demonstrate how
energy flows through a food
chain.

Grade Level: 2-6
Groupings: Entire class

Materials: Index cards with
word and/or pictures depict-
ing the different levels of the
food chain (number of cards
based on a class of 20): sun
(10); producers (3 soybeans
and 3 grain); primary consum-
ers (1 vegetarian student and

2 herbivore cows); second-

ary consumer (1 omnivore
student); seven buckets (2
labelled “sunlight energy,” 2 la-
belled “producers,” 2 labelled
“primary consumers,” and 1
labelled “secondary consum-
ers”); ten containers with holes
in the bottom; two 8 oz. cup
containers without holes.

Time: 20-30 minutes

Directions:
This activity is best done outdoors on a warm day as the students will
be running with water as part of the demonstration of energy flow.

1. Ask the students where all the energy on Earth ultimately
comes from. (The sun.) Who can use this sunlight to make
their own food? (Plants.) Explain that plants are the begin-
ning or first level of a food chain. They are called the produc-
ers because they can make food from sunlight through the
process called photosynthesis. Who gets their energy exclu-
sively from plants? ( Animals that eat only plants, called her-
bivores or in the case of people, vegetarians). Explain that
they form the second level of the food chain and are called
the primary consumers. Who is at the top of the food chain?
(Animals that eat other animals exclusively, called carnivores,
and animals that eat a mixture of plants and animals, called
omnivores.) They are the secondary consumers.

2. Explain to the students they will represent members of the
different levels of the food chain and demonstrate how ener-
gy flows through a food chain. Pass out a card to each student
which will assign him or her to a role and level.

3. Ask the students what begins the food chain. Have all the
sun students come forward and stand in a line. Who is in the
first level? Have all the producers come forward and stand in
a line in front of the sun line. Then have the primary con-
sumers come forward and stand in front of the producers,
followed by the secondary consumers. What do the students
notice about the number of individuals at each level in the
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Extensions:

a. Try the activity with four different
food chains. Place the last bucket in each
of the four different chains at varying
distances from the one below it based on
the energy needed to produce the final
product. Have the first chain end with a
primary consumer (vegetarian). His or
her bucket should be one foot away from
the one below it. The second food chain
will represent a secondary consumer who
eals chicken. It takes twice as much grain
to produce an equal amount of chicken,
s0 the last bucket is placed two feet away
Jfrom the one below it. The next secondary
consumer eals pork, requiring four times
as much grain, so the last bucket is placed
Sfour feet away from the one below it. The
Sfourth food chain represents a secondary
consumer who eats beef, requiring eight
times the amount of energy to produce; his
or her bucket is placed eight feet away.

b. Discuss new nutrition recommenda-
tions which suggest limiting the amount
of red meat eaten and increasing the
number of complementary vegetable
protein combinations. Have the stu-
dents look into these alternate sources of
protein.

Directions: (continued)

chain? (The number of individuals decreases as you go up
the food chain.) Can they provide any explanations for
this pattern? (Each level needs to support the one above
it with adequate food so there must be more individuals in
each previous level.) What would happen if this balance
was destroyed? (A drop in numbers in one level is fol-
lowed by a drop in numbers of each successive level; there
is no longer food to support the original population.) Try
building a pyramid from a similar number of blocks and
removing some to demonstrate this concept.

4. Explain that the following outdoor demonstration will
further illustrate the workings of a food chain. Head out
to where you have set up two lines of buckets. Explain
each line represents one food chain. The first line has
three buckets equally spaced (5-6 feet apart). Label the
first bucket “sunlight energy,” the second “the producers”
and the third “the primary consumers.” The second line
contains four buckets, similarly spaced, similarly labeled.
Label the fourth bucket in this line “secondary consum-
ers.” Point out that the two buckets at the starting line are
filled with water, which represent sunlight energy. Divide
the sun students into two groups and have them form lines
next to each bucket.

5. The next set of two buckets represents the producer
level of the two food chains. Ask the soybean students to
form their line next to the second bucket in the line of
three, the grain students next to the second bucket in the
line of four.
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WHAT'S for DINNER?
Hamburgers, hot dogs, or pep-
peroni pizza? A large investment
of food and energy is required to
produce the meat people eat. A
chicken has to eat twice its weight
in grain for every pound of meat
it yields. A pig eats four times its
weight and a cow eight times its
weight! Much of the grain pro-
duced in the U.S. to feed animals
is grown in monocultures or large
single crops. Momnocultures can
be hard on the soil, water and ai,
requiring the use of synthetic fertil-
wzers and pesticides. Think of all
the "people food" this grain could
provide. Now we don’t need to be-
come vegelarians to change things.
Meat is one of many foods that is
a good source of protein. Doctors
have found that eating leaner
meat and combining vegetable
proteins is better for our health. So
try some bean and cheese burritos,
add a peanut butter sandwich to
your lunch, and eat more fish,
turkey and chicken.

Darections: (continued)

6. The primary consumers are represented by the next set of
buckets, Ask the vegetarian to stand next to the third and last
bucket above the soybeans. The vegetarian eats hot dogs and
burgers made from tofu derived from soybeans. Have the
two cow students stand next to the third bucket in the line of
four, as grain is one of their food sources.

7. Have the omnivore who enjoys all beef hot dogs and ham-
burgers stand next to the fourth and last bucket. He or she
will represent a secondary consumer who gets their food en-
ergy from the meat of a cow. Pass out a cup to the omnivore
and vegetarian. Explain that to make the hot dog and burger
of their choice will take one full cup of energy or water.

8. Ask the students how the energy (water) from the sun will
getinto these hot dogs and burgers. (It will be passed up the
food chain.) Review the sequence and rules for energy flow.
The sun students will deliver energy (water) to the produc-
ers. Each sun team will take turns running with containers
full of water and pouring them into the producers bucket.
When the plants receive sunlight energy, they pass it onto
the primary consumers. The plant students then also take
turns running to deliver energy to the primary consumers’
buckets. The primary consumers (cows) will in turn pass on
their energy to the secondary consumer (omnivore). Explain
that all the students should continue to take turns running
and passing energy between levels until the person at the top
of their food chain signals to stop, indicating their cup is full
and their hot dog and burger are ready!
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Directions: (continued)
RUN for the SUN CARDS 9. Casually pass out the containers with holes in them
to the students while explaining that when you say “Go,”

° ° both sun teams may begin the energy flow through their
\\ W, ) food chain. At this point someone will complain about
\(ﬂ>’ the holes in the bottom of their containers. Explain that
.‘/ Cavs : 1 these holes represent th§ energy that is lost between levels.
¢ | Not all the sun’s energy is available to the plants and not
] all the food energy within the plants can be utilized by the
PHOTOSYNTHESIS  PRODUCER primary consumers and so on. Remind the vegetarian and
. 3 omnivore at the top of each line to signal a stop when their
* cup is full, then let the race begin.
Ay 10. When the vegetarian signals his or her cup is full, stop
. the activity. How much more energy is needed to fill the
_____—..Lﬂ] omnivore’s cup? Discuss the results, being sure to point
VEGETARIAN out it takes less energy to make and eat foods lower on the
y S food chain. By eating foods lower on the food chain, there
eﬂ is more food available and more people can be fed. Itis
& not necessary to become a strict vegetarian, but by elimi-
\ nating some meat from our diets the land and feed used to
5 -——~!I raise those animals can then be used to feed more people.
. ‘ Discuss the implications with regards to food shortages
PRIMARY SEGONDARY and world hunger.
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Objective:

Students will learn that soil

is composed of many things,
including living organisms,
and will understand that time
is important in the formation
of soil.

Grade Level: K-3
Groupings: Pairs

Materials: Small paper bags
(one per pair); chef’s hat or
apron; mixing bowl; wooden
spoon; large index card; nap-
kin large enough to cover the
bowl; wristwatch; grocery bag
containing a bottle of the herb
thyme (real or pretend) and
props or index cards to indi-
cate water, nutrients, earth-
worms, sunshine, and bacteria.

Time Allotment: 30 minutes

Soil Recipe

Directions:

1. Invite the students into your garden test kitchen to make
a special batch of soil. Explain that you have forgotten your
recipe and you hope they can create a special class recipe
for soil. Stress that you need soil and not dirt and ask if they
know the difference. (Dirt is what is under your fingernails
and gets washed off before meals. Soil is a living entity that
grows the food we eat.)

2. Ask the students to raise their hands if they have ever
cooked before using a recipe. Compare making soil to bak-
ing a batch of cookies. Explain that they are both a mixture
of different ingredients in certain proportions. The final
product is made by combining these ingredients according to
a recipe.

3. Explain that a well organized cook has all the necessary
ingredients on hand, so they simply add them as they are
called for in the recipe. Tell the students that their first job is
to gather the necessary soil ingredients to have on hand. Go
outdoors and divide the class into pairs. Assign each pair the
task of finding some soil ingredients (such as leaves, pine-
cones, grasses, small sticks, etc.). Give each pair a small paper
bag in which to collect the materials and remind them to col-
lect mostly non-living things.

4. At the end of the col-
lecting time, gather the
students together in a
comfortable outdoor spot
or back in the classroom.
Ask for a volunteer who
enjoys cooking to be the
soil chef. Ask them about
their favorite recipe while
they are donning an apron
or chef’s hat. Give them
the bowl and magic cooking
spoon. Ask him or her to
gather soil ingredients from
the other students and mix
them thoroughly. Record
these ingredients on a giant

recipe card.
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Extensions:

b. As a humorous ending or addition
make a Dirt Cake. Consider dividing the
students into small groups and mak-

ing one small cake per group. Ask them
to dissect this soil sample and pass out
spoons and cups, inviting them to use
their senses to determine this soil's recipe.

DIRT CAKE RECIPE
1-% lbs. Oreo cookies
12 oz. Extra Creamy Cool Whip
Yalb. (1 stick) margarine, softened
at room temperature
2 small pkgs. of instant puddings
(any flavor)
8 oz. cream cheese, softened with milk
to remove lumps
3-Y2 cups milk
1 cup powdered sugar
Gummy worms (optional)
8" new plastic flower pot with saucer
Artificial flowers (optional)

1 Grind the Oreo cookies in a food
processor. This is the “dirt”.

2. In a large bowl, blend the remain
ing ingredients with an electric
mixer.

3. Layer the “dirt” and filling in
the plastic pot, starting and
ending with “dirt.”

4. Freeze overnight . Thaw 2 hours
before serving.

5. Add the additional flowers if
desired.

Serves 10 or more
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Directions: (continued)

5. After all the items have been placed in the bowl, explain
that there is a bit of magic in the science of making soil.
Ask the soil chef to cover the bowl with the napkin and
tap the bowl three times with the magic spoon. In unison,
have the class whisper magic words (such as abracadabra,
hocus-pocus or any other class favorites). Have the stu-
dents give a drum roll by slapping their thighs, while the
soil chef removes the cloth with a flourish. Since nothing
has happened, exclaim to the soil chef that you thought
he or she was a good cook. Ask the students what went
wrong. Suggest that perhaps some ingredients were miss-
ing. Again compare making soil to baking, and make the
analogy of baking chocolate chip cookies and leaving out
the chips.

6. Pull out the shopping bag and tell the students you
might have some of the missing ingredients inside. Give
the students clues to the missing ingredients (sunlight,
water, nutrients, earthworms, bacteria) and as they guess
them, add the cards or props to the mixing bowl. Discuss
the role of each item in the life of the soil.

7. Give additional clues so the students can guess the

final, important missing soil ingredient — time. Pull out a
bottle of the herb thyme as a joke when they guess. When
the students protest, add a little more thyme and ask if that
isn’t enough. Point to your watch and ask the students if
they mean that kind of time. Take off your watch and add
itinto the bowl. Is that enough time? Ask the students
how much time they think is needed.

8. Compare their guesses to the actual figures. Explain
that it takes 50 to 100 years to make an inch of topsoil. Us-
ing the their grandparent’s age, give them a sense of the
time span involved. Hold up a handful of soil and explain
that when they are grandparents their soil ingredients will
finally look like this. Finish by stressing the importance of
soil in our lives and brainstorm ways to care for and save
our soil.
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Objective:

Students will learn about the
properties of soil through
hands-on investigation.

Grade Level: 3-6
Groupings: Small groups

Materials: Introductory letter
(see step # 1); cardboard box
covered with aluminum foil;
cassette tape with message
from Tridians (see step #3);
cassette player.

(Per group, inside the aluminum
Joil covered ‘space box’): Earth
Investigation Worksheet (see
page 65 - 66); trowel; soil ther-
mometer; pH kit; compaction
stick (Y2 inch dowels that have
been sharped at one end);
coffee can with both ends
removed; ruler; gallon jug

for water; plastic zip-lock bag;
aluminum pie pan; magnifying
glass or hand lense.

Time Allotment: 20 minutes
for opening activity, 30 min-
utes for Earth investigation, 30
minutes for skit development
and 15 for presentation.

Soil 'Trek

Divrections:

This is a long, comprehensive activity designed to investigate the
properties and importance of soil. It can easily be broken wp and done
over several days. It is a fantastic beginning to a subject that at first
might not seem very exciting to your students.

1. Begin the activity with the following letter (or a similar
one). Leave several copies around the classroom, in a man-
ner atypical of your usual classroom protocol.

Greetings Earthling Students in Room # (list),

We are from the planet TRID. We have been watching you very closely
and have seen you reading, writing, studying and asking questions. We
have determined that you have all the scientific skills we’ve been looking
Jor. Our planet is in deep danger, and we need your help. We are run-
ning out of all the things we need to live. We will be beaming down to
your planet on (list date and time) in the Earth year (list). Please meet
with us and help us solve the problem that is threatening our planet’s
SJuture. May the forest be with you.

Ask the students to brainstorm a list of things they think the
Tridians might be running out of. What might be the possi-
ble source(s) of their problems? Compare these to common
problems on Earth and list some possible solutions.

2. On the designated day, ask the principal to bring the
“Space Box” to your class. Ask him or her to play up its arrival
in the school yard or office. Suggest that he or she carry it
wearing fire gloves or potholders, explaining that it was glow-
ing when it arrived. Have him or her point out that now that
it has cooled, a message is visible on the top. Ask for a volun-
teer to read the message.

Due to strange and alien atmospheric conditions, we are unable to beam
down to your planet. Instead, we are sending down this special space
box. Please open it as soon as possible and listen to our story. Thank you
Jfor your help, and may the forest be with you.

3. Ask the volunteer to open the box and find a cassette tape,
stressing that he or she not touch the contents until the class
has listened to the Tridians’ story. Then play the tape with
the following recording (or something similar), recorded
with a nasal Martian-like drone:
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Extensions:
a. Follow up the outdoor percolation
test with the indoor version presented

in the activity Soil Soakers (page
67).

b. Use soil test kits to further evalu-
ate and compare soil around the
school.

C. As creative inspiration or a
reminder of the importance of soil in
our lives, play the song Dirt Made
My Lunch from the album of the same
name by the Banana Slug String
Band (available from Music for Little
People, P.O. Box 1460, Redway, CA
95560).
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A MESSAGE from the TRIDIANS . ..

Greetings Earthlings! We are from
the planet TRID. Our planet is in
deep danger. It is so polluted we are
no longer able to produce our own
Jood, and our plants and animals
are dying. We have detected life
everywhere on your planet Earth. It
appears to be lush, green, fertile and
Jull of food. Our computers have
been analyzing the reasons for this,
and it appears that all food on your
planet comes from a dead, brown
grey substance we have heard you
earthlings call soil or dirt. We find
this hard to believe, but it is our last
and only hope. If you will help us
in our crisis, your mission is to find
this substance called durt, dissect it
and record for our computers each
and every ingredient. Then we will
be able to manufacture dirt on our
planet, and it can save us from the
tragedy which is about to befall us.

We have sent down a special “Space
Box” to help you with this mission.
Please examine it carefully. Inside
you will find the following:

1. An Earth Investigation Work-
sheet. Please complete each and
every section.

2. Specially designed implements
called trowels for digging up the soil.
3. Silver dissecting trays for sorting
your soil samples.

4. Hand lenses for getting a closer
look at the special ingredients.

5. Compact containers to transport
your soil sample through space.
They are rough, they are tough, they
are zip-locked alligator space baggies.
Please fill them to the brim with a
sample of your rich Earthling soil.
6. Soil percolation kits in the form
of a bottomless can with a ruler.
Just add your abundant blue water!
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7. A compaction test stick. Please
work as a group to determine a uni-
Sform sampling method for measur-
ing how tightly packed your soil is.
8. A soil pH test kit.

9. A soil thermomelter.

Lastly we would like you to create
and perform several important in-
formational announcements about
soil that can be broadcast daily on
our planet. Please make them edu-
cational, interesting, and exciting.
1t might be a song with a catchy

or popular tune, a rap, a jingle,

or even an advertisement for the
substance. Whatever it is, it has
to teach our people about your soil
or dirt and get them excited about
making and caring for our own.
Remember, time is running out and
we have only one hope — we think
soul is ut!

Darections: (continued)

4. Have a few students sort the contents of the box into simi-
lar groups. Then review the Earth Investigation Worksheet and
discuss how each of the tools will be used. Demonstrate how
to set up the soil percolation test. Explain that the coffee can
should be twisted or pushed into the ground to a depth of 1
inch. Then the can should be filled with water and the ruler,
placed inside perpendicular to the ground, is used to mea-
sure the rate at which the water drains from the can. Explain
that the compaction sticks will be pressed into the ground.
What will this reveal about the soil? Determine how this will
be tested so that all groups are using the same procedure and
results are comparable. Demonstrate how to use the pH kit
and discuss what pH measures. If you wish, do a pH test of

a variety of common household items such as lemon juice,
baking soda, and vinegar. Remind the students that the ther-
mometer should be placed in the ground when they begin
their testing and removed and recorded as they are leaving
for an accurate reading. Suggest that all tests be done more
than once to insure accurate results.

5. Divide the class into small groups. Ask each group to
collect a complete set of “Space Box” materials plus a gal-

lon jug full of water. Explain that each group should sample
soil from a different area such as under trees, on the lawn,

in a garden, or on the playground to get a good sampling of
different soil types. Assign groups to a particular area and ex-
plain that they have 30 minutes to run their tests on site and
complete the worksheet.

6. Bring the class together to share and compare test results.
Create a chart and have the students list their results based on
their sampling area. In which soil did water drain the quick-
est? The slowest? Which soil absorbed the most water? The
least? Which soil was the most compact? The least compact?
Compare the amount of air spaces in these soil. Plants need a
combination of air and water in the soil to encourage healthy
root growth. Which soils meet both these needs? Compare
soil pHs. Most garden plants do best at a pH between 6.5 and
7. Which sites would make a good garden? To review soil in-
gredients, try using a giant recipe card and ask the students to
list the important ingredients found in their samples. (This is
a good time to do the activity Soil Recipe (page 59) or refer to
it, stressing the critical ingredient of time.)
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OLD FARMER’S

TASTE TEST
Want to test the pH of your garden
soil without using fancy equip-
ment? 1Try the “Old Farmer’s Tuaste
Test.” Just put a bit of soil on the tip
of your tongue and try to determine
the flavor. Do not taste soil if any
chemicals have ever been applied. Is it
bitter? Then your soil is too alkaline.
Is it sour like a lemon? Then it’s too
acidic. Does it taste sweet? Hurray,
then it is probably just right for grow-
ing most plants! pH is a measure
of the soil’s acidity. The pH scale
ranges from 1-14 , the lower numbers
indicating acidic conditions, 7 being
neutral and higher numbers indicat-
ing alkalinity. Here's where some
common household items fall on the
PpH scale: lemons, vinegar, and apple
Juice are acidic; baking soda, ammo-
nia, and laundry bleach are alkaline;
and water, cow’s milk, and blood are
neutral. A soil’s pH is determined
in part by the chemical nature of the
rocks that made it, and the type of
plants that live and die in it. pH
effects the solubility, hence availabil-
ity of nutrients important to plant
growth. Most vegetables do best in the
pH range 6.5 to 7. Various
materials can be added to the soil to
either raise or lower the pH to this
destired level. So before you plant those
seeds, dig in and taste your soil!
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Directions: (continued)

7. Provide time for the students to work on their creative
soil presentations. Encourage them to write scripts and to
gather and make props to enhance their message. Then
let them perform them for the class. Be sure to record
their presentations on tape or with a video camera to be
sent along to the planet TRID. (Incidentally, “trid” is
“dirt” spelled backwards.)

Inspired by the activity Space Travelers in THE GROWING CLASSROOM
by R.Jaffe and G.Appel
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Earth Investigation Worksheet

Names of scientists:

Location of soil sample:

1. TAKE THE TEMPERATURE OF THE
SOIL. Place the thermometer in the
ground and perform all the following
experiments. When you are finished
with the experiments, record the
temperature.

2. DIG UP A SOIL SAMPLE and fill the
zip-lock baggie. Keep digging and add
another soil sample to the collecting
tray. Now using your senses, write
down at least two words to describe
how the soil:

feels:

smells:

sounds:

looks:

tastes:

3. We need to make soil KECIPE CARD

to save our planet. DIS-
SECT YOUR SOIL SAMPLE

and list the ingredients
on the card below. Use
the hand lense to geta
close look.
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4. Perform a SOIL COMPACTION 5. Perform a SOIL PERCOLATION

TEST. Using your compaction TEST. Press the can into the soil
stick, measure how deep you can to a depth of 1 inch. Stand the
press it into the soil. For accuracy, ruler inside the can. Fill the can
try this test more than once. with water to the brim and time

how long it takes for all the water
to be absorbed into the soil. Get
ready, set, pour! (Make sure the
water goes into the soil and does
not spill out around the edges).
Try this experiment again, both in
the same spot and in a new loca-
tion.

How many inches into the soil
can you press the stick?

How long did it take?
How long did it take the second time in the same spot?
How long did it take in the new location?

6. Please take the pH of your soil sample (follow the instructions for your kit).
What is the pH?

7. Now that you have finished all the experiments, please remove the ther-
mometer from the soil. What is the temperature of the soil?

Thank you for your hard work. Please remember to create a message that can be shown and/or
broadcast on our planet to tell our people about the importance of soil. May the forest be with you!
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Objective:

Students will observe and mea-
sure the relationship between
water holding and drainage
capacities of soils.

Grade Level: 3-6
Groupings: Small groups

Materials: (per group) Dry,
diverse soil samples such as
sand, clay, compost, garden
soil, and peat moss; metal pie
plate; glass lamp chimney or
clear plastic soda bottles with
bottom cut off; plastic window
screening; rubber bands; 1-2
quart wide-mouth jar; masking
tape; clear 8 oz. plastic cup;
water.

Time Allotment: 30 minutes

Soil Soakers

Directions:

1. Challenge the students to collect unique soil samples from
in and around their homes and gardens. Suggest they talk to
gardeners to obtain special mixes or soil types. Have them
bring their sample to class in a brown paper lunch bag. Ask
them to keep their soil composition a secret. You might want
to bring a selection of soils yourself to insure a diverse mix.
Possibilities include: potting soil, compost or composted cow
manure, sand, peat moss, and clay.

2. Collect and observe the students’ soil samples. Select four
to six distinct samples to be used in the activity. Divide the
students into small groups and assign a soil sample to each.
Have each group empty their sample into a metal pie plate.
Ask each member of the group to use their senses to observe
the soil and record an adjectives that describe their sample.
Do not taste any soil if chemicals have been applied. Have the
group use the words generated to create a short poem, verse
or song about their sample.

3. Collect the samples and number each one. Display them
in a central location. Ask the students to visit each of the
samples and observe them carefully. Have each group then
read their poem, descriptive verse or song and let the rest of
the class try to guess which soil sample it describes.

4. Discuss the variety of soils, their basic characteristics and
how each type might affect plant growth. Sand is composed
of fairly large particles with rough edges, has a gritty texture,
and a lot of air spaces between the particles. Clay is made of
very fine particles with smooth edges. It is sticky and slippery
when wet and can become hard and packed when dry. Itis
often hard to work. Loam is a mixture of particles sizes and
has a crumbly texture and moderate air spaces. Soil rich in
organic material tends to act like a sponge and hold water.
Explain that the groups will be performing an experiment to
investigate the water holding and drainage capacities of these
various soil samples.

5. Pass out a glass lamp chimney (or plastic soda bottles or
funnel), plastic screening, and rubber bands to each group.
Ask them to attach the screening to the narrow end of the
chimney with the rubber band. Provide masking tape and

have each group label their soil sample with an identifying
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Extensions:

a. Make squirt bottles for younger
students by punching holes in the lids of
plastic soda bottles. Fill these bottles with
water and explain they will be using them
to test absorption rates of different soil
areas in the school yard. Divide the class
into pairs and give each pair a bottle.
Outside, have them squirt an area of soil
with water. Is the water quickly absorbed
or does it pool up? Have the pairs share
and discuss their results.

b. Have students repeat outdoor percola-
tion tests as done in Soil Trek (page 61)
throughout the school yard. Be sure to
choose areas where the soil is compacted
from heavy use, where it is covered by
grass and where it is open and loose.
Collect soil samples from these areas for
comparisons. Discuss results.

Darections: (continued)

name. Ask them to add their soil to the chimney to the
predetermined line (each group should have the same
amount of soil in their chimney). Pass out wide-mouth
jars and have each group place their chimney into the jar,
screen side down.

6. Have the groups place their setup in a central location
with their original soil sample in the metal pie pan for ob-
servation. Explain that they will pour water into the wide
end of the chimney (about 1/3 to 1/2 full) and observe
and record how quickly water passes through the sample
and into the wide-mouthed jar. This is called a percolation
test. They will also note how much water is absorbed by
comparing the volume of water before it is poured into the
sample to the volume of water after it has passed through
the sample. What factors do they think will affect the
percolation rate? Which sample will perc the fastest? The
slowest? Suggest that they look closely and feel the sam-
ples in the metal pie plates for helpful information.

7. Ask each group to designate one student to pour water
through their sample and another to monitor and record
the times. Explain that when you say, “Go!” students will
simultaneously pour water into the chimneys. In addi-
tion to observing and recording, the timers will announce
when the first drop passes through the sample and when
the water finally stops dripping steadily.
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Extensions: (continued)

c. Hauve the students conduct an
experiment to look at particle size,
pore sizes and water-holding capacity
of some common materials. Give each
group a cup full of marbles and one
filled with the same amount of sand.
Which cup has the most empty spaces
or pores, the marbles or the sand? To
check their guesses, give them cups
containing the same amount of waler.
Tell them to add water until the water
level is even with the top of the mar-
bles or sand. Direct them to remove
amny excess waler with an eyedropper
and add it back to the original cup.
Which holds the greatest amount of
water? (The sand can hold more
water than the marbles as there are
more air spaces in the cup of sand.)
Were they surprised? Suggest they try
Sfilling the empty spaces in a second
cup of marbles with sand. How much
sand can they add? Will they be able
to add any water to this mixture?
Record their predictions, then test by
pouring in water.

Darections: (continued)

8. Discuss the results from the samples. Were there any
surprises? Compare the volume of water that passed through
each sample. Have the students pour the percolated wa-

ter back into the plastic cups. How does it compare to the
original volume? Be sure to note any differences in color and
clarity.

9. Wet the soil samples in the metal pie plates. Have the
students feel and describe the wet soil. Explain that they
will repeat the percolation test through the wet soil samples.
Explain that when evaluating soils at a building site percola-
tion tests are done in wet soil. Do they think the results will
change?

10. Compare results from wet and dry samples. What can
you determine about each sample’s porosity and drainage
abilities versus water retention? How would these factors
influence plant growth?

SOIL SPONGES
What do a sponge and good garden soil have in common? They are
both full of holes and absorb and hold water. Good garden soil is a mix
of different particle sizes and rich in organic matter, with a crumbly tex-
ture and a range of air spaces. These characteristics allow for the free
Sflow of oxygen and water through the soil, making it easier for plant
roots and soil animals to work their way through. Organic materials
in the soil improve absorption and water holding capacity, encouraging
healthy and vigorous root growth. These materials also help to control
erosion, as surface water is quickly and completely absorbed, leaving
little damaging run off. Good garden soil maintains a balance between
how quickly water drains through the soil and how much water is
retained; hence, the soil is never too wet or too dry.
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Materials:

Old clothes (preferably white)
including two or three aprons
and a chef hat; newspapers for
stuffing a three-dimensional chef;
small table and chair; binder
labelled as soil cookbook; mixing
bowl; measuring spoon and cups;
mixing spoons and other kitchen
utensils; shopping bag filled with
soil ingredients (see list below);
index cards or paper designed for
use as recipe cards.

Activity:

1. Have students work in pairs.
Have them sort through the
ingredients in the shopping bag
and place those chosen into the
mixing bowls. Have extra aprons
on hand for the budding soil
chefs to wear while concocting
their new recipes. Then have
them refer to the sample recipe
card in the binder to write up
their own recipe complete with
directions.

POSSIBLE
SOIL INGREDIENTS
(sealed in plastic sandwich bags)
stones dried orange peels
twigs bag filled with
dried leaves colorfulpaper dots,
grass clippings labelled bacteria
pieces of bark blown-up bag labelled
various types of air
soil and a clear plastic
compost Jar filled with water.
peat moss

gummy worms to | Other items to trick
represent earth them might include

worms an old tin can,
selection of plastic | old sock, Styrofoam
insects cup or other non-biode-

plastic mushrooms | gradable waste.
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The Soil Chef

e EXHIBIT o

Design:

1. Have the students help create a three-dimensional soil
chef. Ask them to bring in old clothes and use newspaper
to stuff the chef. Seat the chef on chair behind table and

be sure to add a chef’s hat and apron to complete the look.

2. Set mixing bowls, measuring cups, spoons, and utensils
on the table. Label a binder as the class soil cookbook,
insert a sample soil recipe in the front and place it on the
table.

3. On one corner of the table set a large sturdy shopping
bag filled with a selection of possible soil ingredients (see
list) plus a few tricks and surprises.

4. Write the following directions on or near the exhibit:

Welcome to Shelburne Farms Restaurant (substitute your own
name). Today we are featuring a smorgasbord of soil dishes for your
plant’s dining pleasure. Tie on an apron, sort through the ingredients
in the bag and mix together your own special recipe in the mixing bowl
provided. Then name your recipe, write down the ingredients and list im-
portant directions on the recipe cards provided. Then add it to the class
collection. Bon Appetit!
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Objective:

Students will learn that soil is
composed of different sized
particles and how these par-
ticles influence water drainage
and retention.

Grade Level: 3-6
Groupings: Pairs

Materials: Student soil sam-
ples; sample bags of sand, silt
and clay (contact your local
Soil Conservation Service for
help in obtaining these); pa-
per bags; large piece of paper
for particle size chart; paper
cut-outs the size and shape of
basketballs, baseballs and small
confetti dots (one each per
student); clear quart jars with
tight fitting lids; coffee filters;
funnels.

Time Allotment: 30 minutes
for initial activity, 15 minutes
for later observation

Soil Shakes

Directions:

1. Ask students to bring in soil samples (approximately 2
cups) from home. Have students compare and discuss dif-
ferences in appearance and texture. Explain to the class that
soil is a composition of organic materials and mineral soils of
three main particle sizes.

2. Set up the sample bags of sand, silt and clay in a central
location in the room, with an empty paper bag next to each
sample. Explain to the students that in three of the bags are
soil samples of the three main particle sizes. Show the stu-
dents a chart listing only the particle sizes (you will add more
information as the activity progresses). Pass out one of each
circular paper cut-out to each student. Explain that these
represent the three particle sizes and show the relative differ-
ence in sizes between the particles. Ask the students to feel
the soil samples without looking in the bags and place the cut
out that matches its relative size in the paper bag next to that
sample.

3. Review the cut-outs placed in each bag, then reveal the
sample, from largest to smallest. Ask students to identify

the first sample with the largest particles by name. (Sand.)
Review the particle size chart and add the name next to the
size listing. Discuss the basic features of each soil type and its
quality with respect to gardening and growing food. Use the
paper cutouts as a visual aid to show how the different par-
ticles would fit together. Note the amount of large air space
between the sand particles indicating rapid drainage and the
inability to hold much water or nutrients. How do the silt
particles differ? (They have medium air spaces, moderate to
poor drainage and can hold some water). Last, look at the
clay and note its poor drainage. The particles are so fine that
often water is unable to penetrate into the clay. Hard packed
clay soils in the garden can be very difficult to work.

4. Explain that most soils are a combination of these particle
sizes. Different types of soil are classified based on their per-
centages of these three particle size components (see Particle
Size Chart, page 73). Some soils are better than others for
gardening. Over time, the texture and composition of all
soils can be altered by adding differing amounts of sand, silt
or clay, plus compost and other organic materials.
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Extensions:

a. Have the students do a “soil snake
lest” to determine the particle size com-
position of the soil. This is a simple test
which uses soil texture to determine the
particle sizes in the soil sample. Ask the
students to select a soil sample and pick
up 2 teaspoon in their hand. Have them
use a mister to gently spray the sample
until it is moist, like putty. Try adding

more water if it seems too dry or a bit more
soil if it feels too wet. Now have them roll

the soil into a ball. Can it stay in this

shape or does it crumble apart? If it can’t

hold its shape and it feels gritty, there is
probably a high percentage of sand in
that sample. If it holds it shape, next
try rolling it between your hands to form
a soil snake. How long a snake are you
able to make? Measwre the snake before
it breaks apart. If you are able to roll
your snake to great lengths, this indicales
a high percentage of clay, which binds
well to itself as we know from the art of
pottery. Shorter snakes indicate lower
percentages of clay mixed with the other
particles.

b. Obtain a soil sieve set (available for
purchase from Forestry Supplier;, Inc.,
P.O. Box 8397, Jackson, MS 39284
(800) 647-5368) and have the students
use them to sort various soil samples.
The screen openings are graded by size
and run from large open mesh to very
fine. Pass the screens around and have
the students examine the different size
screen mesh. Often the sizes are marked
on the screen, and older students can
compavre these to the actual soil particle
sizes (see chart on page 73). A soil
sample is placed inside the screen with
the largest holes and is then attached

to the other screens in descending order.
Hauve the students take turns shaking the
soil sample. As they shake the sample,
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Darections: (continued)

5. Explain that they will determine the composition of
their soil sample by using the “soil shake” method. Soil is
added to a container of water, then the mixture is shaken
to disperse the particles. How would they predict the
three particles to settle? (The particles separate by size
and weight, and distinct layers can be observed when the
soil completely settles). Which particle type would settle
first? Second? Last? (Sand settles first, then silt and lastly
clay.)

6. Divide the class into pairs and have each pair fill a quart
jar 2/3 full with water. Have them add their soil to the jar
until it is almost full and screw the lid on tightly. Now they
shake it for 1-2 minutes until the soil is well dispersed and
the solution looks like a rich chocolate soil shake. Have
them set the jar in a level place and not disturb it for 24
hours. Ask the students to predict which component will
make up the greatest percentage of their soil sample.

8 .
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7. After 24 hours, have the students observe and measure
the layers. Can they determine which layer is sand, which
layer is silt, and which layer is clay? Which layer is largest?
Older students can calculate percentages using the simple
formula: the height of a layer divided by the height of
entire sample equals the decimal fraction of layer. Multi-
ply by 100 to get a percentage. If the water is still cloudy,
direct them to carefully pour it through a funnel lined
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Extensions: (continued)

particles fall through the successive
screen layers until they reach one
whose mesh openings are too small

to fit through. In the end the sample
is divided into its component parts.
Unscrew the screens and pass around
for the students to observe and feel the
individual components. Repeat this
activity with a variety of soil samples.

c. Based on soil composition, make
predictions on how various soil
samples will percolate, then test them.
See Soil Soakers, (page 67.)

SOIL PARTICLE
SIZE CHART

in millimeters diameter

clay <.002
sand .05-2.0
silt .005-.05
gravel >2.0

Sowrce: U.S. Department
of Agriculture, 1984

Darections: (continued)
with a coffee filter to collect the residue. Have them examine

the residue after i

t dries.

Have the students name their soil

type using the soil type chart. Would their soil be good for
gardening? Why or why not? How could they improve its
quality for gardening?
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The World Beneath Your Feet

cEXHIBIT o

LTHE W@E{&@ BENEMF% YoUR FEE?

Materials:

Four sheets of poster board;
markers; white glue; ground
coffee; leaves and twigs; pot-
ting soil; sand; gravel; old
sponges; spray paint or tem-
pera paint; writing paper and
pencils.
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Design:

1. Attach four sheets of poster board together to form a large
square. Use this entire space to create a soil profile. Near
the top of the paper, draw a pair of feet standing on the soil
surface. Consider attaching a pair of old, soft rubber boots

to the exhibit for a three-dimensional effect. Draw or fash-
ion grass and other plants along the soil surface to create a
lush, green, growing layer. Attach thick yellow, white, and/or
orange yarn in root-like designs beneath the surface, reaching
to different depths.

2. The rest of the paper will be divided into four unequal
layers. The first layer beneath the surface is called the “O
horizon” and is very narrow, only one to two inches in depth.
It is rich in organic matter, dark in color and includes fallen
leaves and twigs. To represent this layer paint a narrow layer
of white glue thinned with water just below the surface and
sprinkle it with ground coffee. Add dried leaves, twigs, small
stones and various other objects commonly found on the soil
surface.
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Activity:

1. Students work in pairs.

Ask them to pull tabs to learn
about the various horizons,
read the riddles and guess the
identity of the creature hid-
den in the world beneath their
feet.

2. Students create their own
riddles about soil creatures.
Have them make soil horizons
similar to those in the original
exhibit. Direct them to cut

a flap in the soil layer under
which a soil creature will be
placed. Ask them to draw a
soil creature and glue their
drawing beneath the flap.
Next have them write a riddle
about their soil animal and
attach it to their soil horizon.
Attach the students’ soil hori-
zons around the outside of the
large exhibit with their accom-
panying riddles. Encourage
students to read and guess the
identity of the new soil animals
on display.

Design: (continued)

3. The next layer, often about ten inches thick, is called the
“A horizon.” Itis also dark rich soil and can be represented
by gluing potting soil to poster board.

4. Nextis the “B horizon” or the subsoil. Itis a often two to
three times as thick as the A horizon. Itis lighter in color and
rich in minerals. Glue sand and gravel in a wider band to
form this layer.

5. The last last layer is the “C horizon.” Itis composed pri-
marily of the parent material — larger rocks and particles
that make up the soil type and reach down to the bedrock.
Cut old sponges into uneven rock-like shapes. Color them
with black, white and grey spray or tempera paint to create a
mottled rock-like appearance. Glue the sponges interspersed
with gravel to the lower portion of the exhibit.

6. Next to each of the four layers make a pull out tab listing
the name and some information about that particular layer.
To create these pull out tabs, staple thin strips of poster board
to the back of the exhibit behind each layer, into which long
strips of poster board can slide easily in and out. Write ho-
rizon information on these strips. Push them into the slots
behind the exhibit so that the information is hidden and only
a small part of the strip protrudes. Add a wider tab of poster
board to both ends of these strips so that they can not be
pushed or pulled too far in or out.

7. Next cut out four to six flaps in the O, A and upper B lay-
ers. Draw pictures of various creatures that might be found
living in the soil and place them under the opening so they
are visible when the flap is lifted. Number these flaps and
display matching riddles near the exhibit for the students to
read and guess the identity of the creature hidden beneath.
See Creature Features (page 76) and Soil Critter Chart (page
82) for possible soil creatures.

8. Set up thick paper, glue and soil samples for students to
make their own soil profiles with soil critters hidden beneath
lift-up flaps. They will write their own riddles to attach to
their soil horizon and add to the exhibit.
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CREATURE FEATURES Design: (continued)

You may find a variety of crea- 9. Write the following directions on or near the ex-
tures, both insects and non-in- hibit:
sects crawling about in the soil. Welcome to the world beneath your feet. If you dig deep enough, you
Here are some possibilities. will find it is divided into four uneven layers. Pull the tabs to learn
their names. Hidden in these layers are thousands of creatures
INSECTS: of all shapes and sizes. Read the riddles and see if you can guess
ants, who a few of them are. Then lift the matching flaps to check your
springtails, guesses.
earwigs,
bristletails, Try creating your own soil creature riddles. Use the paper and ma-
various insect larvae and terials provided to make a soil horizon complete with a soil animal
grubs including ground beetles, beneath. Write and attach your creature riddle to your soil horizon
tiger beetles, and add it to the exhibit.

may beetles
and wireworms.

NON-INSECTS:
earthworms,
sowbugs,
centipedes,
pseudoscorpions,
millipedes,
spiders,
mites,
slugs,
salamanders,
moles,
and microscopic nematodes,
bacteria
and fungi.
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Objective:
Students will learn about soil
erosion and how to control it.

Grade Level: 2-6
Groupings: Small groups

Materials: Old paint roller
trays or 9 x 13 baking pans;
soil; 2 to 4 bricks; water-

ing cans; buckets filled with
compost; a variety of mulch
materials such as dried leaves,
grass clippings, straw, Popsicle
sticks, twigs, and toothpicks;
selection of quick germinat-
ing seeds such as grass seed,
wheat, buckwheat, or beans.

Time: 15 minutes for initial
demonstration, variable time
for research and soil tray prep-
aration, 20 minutes for final
experiment and discussion.

Extensions:

a. Try this activity outdoors on a slop-
ing plot of lawn. Remove sod from
several plots and test various options:
mulch, terracing , addition of organic
matler elc.

b. Make splash sticks to show how
raindrops can loosen and move soil.
Have small groups of students make
their own splash sticks by attaching
paper to three foot lengths of lumber
with thumb tacks. Explain they will
be holding these sticks vertically over

Soil on the Run

Directions:

1. Gather the students together for a demonstration. Explain
that you are a New England hill farmer and you just finished
harvesting and tilling up your fields. Show the students a
tray full of soil which is propped up on one side with bricks,
creating a slope. Place beneath the tray a collecting basin
which runs the width of the tray. Tell the students it has been
a rainy fall and another storm is brewing. Ask them what will
happen to the soil in this field during a rainstorm. Record
their predictions. Then using a watering can held one foot
above the tray let it rain for 1-2 minutes.

2. Have the students examine the soil in the tray and observe
the runoff collected in the basin. Pour it into a clear jar for
closer inspection. (They should see gullies formed in the
tray, and perhaps large areas where the soil was washed away.
The water in the collecting basin will be muddy and full of
sediment.) Have them test the soil at various depths to see
how much water was actually absorbed. Discuss the results
and what this means with regard to soil and plant health.

3. Explain to the students that soil erosion is a serious prob-
lem facing farmers throughout the world. Every year 3 billion
tons of topsoil is lost, and it is the topsoil that is responsible
for the soil fertility. Remind them it takes 100 years to make
an inch of new topsoil Challenge the students to reduce the
amount of erosion that occurs on sloping farm fields.

4. Divide the students into small groups and give each two
trays to be filled with soil. They will need to research and
discuss possible options for controlling erosion in these field.
Possible options should include mulch covers, contour plow-
ing, cover cropping, terracing, and addition of organic mate-
rials to soil to improve water absorption.

5. Provide materials for students to use on their fields includ-
ing compost, various forms of mulch, twigs, Popsicle sticks
and toothpicks (for creating terraces, water bars and roots),
and seeds. Decide with the students a time limit for research
and preparation. It can vary greatly depending on the stu-
dents’ desires to experiment with cover crops and planting
patterns.

Fall « 77



Extensions: (continued)

bare soil with the paper touching the
ground and using a watering can to sim-
ulate rain. How high will the raindrops
carry bits of soil? Ask them to record and
inatial their predictions along one edge of
the paper. Then pouring water from a pre-
determined height (knee high, waist high,
shoulder high) onto the bare ground, test
their predictions. Note any dirt spots and
measure their height. Try the experiment
on soil covered with vegetation, with with
mulch, etc. Compare resulls. Discuss the
effect of splash erosion. Look for examples
in the school yard.

c. Go on a erosion walk around the
school yard to identify where erosion is
occurring. Hauve the students suggest
solutions to these problems and try to
implement their ideas.

d. Study the Dust Bowl era and how the
health of the soil affected people’s lives.
CHILDREN OF THE DUST BOWL by
Jerry Stanley (Crown Books for Young
Readers, 1993) gives insight into this
tragic era in history.

e. Let students experiment with cover
crops and planting patterns as a follow-
up to the original experiments.
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Directions: (continued)

6. On the day of the experiment set up the trays and have
the students present their methods for erosion control.
Have all groups pour the same amount from a set height
onto the sloping field. Examine the runoff of each field,
noting clarity, color and amount collected. Which methods
were most effective at controlling erosion?

TREATING SOIL LIKE DIRT
Erosion, the wearing away of soil by water, wind, and ice is a
major problem threatening our survival. How can that be, since
soil is underfoot everywhere? The problem lies in our nutrient-rich
topsoil and our use of this precious resource. Imagine the Earth as
an apple with the skin representing all the soil. Only the topsoil,
the first few inches of soil, is good for growing crops. Yet, every year
over 3 billion tons of soil are lost. And replacing it takes 100-200
years or more per inch of topsoil! At this rate it won’t be long before
our topsoil is depleted. But people are taking erosion seriously and
time, energy, and money are being devoled lo solving this problem.
Governments are spending billions of dollars teaching farmers
everything from organic matter enhancement to improve soil quality
and infiltration, to effective vegetation cover cropping to modern

conservation tillage methods. Before long we hope to be in the
black, black rich soil that is!
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The Rotten Truth

Objective:
Students will learn about the
decomposition process.

Grade Level: 3-6
Groupings: Pairs

Materials: Lunch leftovers;
scissors; plastic zip-locked
sandwich bags; paper and pen-
cil; soil; plant mister; rubber
gloves.

Time Allotment: 30 minutes
for initial set up, short observa-
tion time throughout and 20
minutes for final analysis.

Directions:

1. Ask the students to name some of the things they have
thrown away over the past two days. What happens to these
things? Do they disappear? Decompose? Remain in the
same form forever? Record the students’ ideas on the black-
board. Explain that they will conduct an experiment with the
leftovers from their lunches to learn the fate of some com-
mon throw-away items.

2. Give each student a plastic zip-locked lunch bag. Explain
that they will place one small piece of each item in their
lunch into the bag. This includes food, peelings, a corner

of the lunch bag, paper napkins, plastic bags, waxed paper,
plastic utensils, paper cups, milk cartons, and straws. Have
them use scissors to cut items up, if necessary. Stress that they
not add any meat to their bag as potentially harmful bacteria
could grow.

3. Divide the class into pairs. While one student adds items
to his or her compost bag, have the other student record the
exact contents. The recorder should also note his or her
partner’s predictions as to what will happen to each item over
time. Will it rot? Smell yucky? Remain the same? Have the
students switch roles and create a second compost bag with a
list of contents and predictions.

4. Ask the students to add a sprinkling of soil to their bags
and to lightly mist the contents with a plant mister. Have the
students breathe air into the bags and carefully seal them.
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Extensions:

a. Have the students conduct a similar
experiment burying selected lunch items
in clay or plastic plant pots. After 2-8
week, empty the pols and sort through
the contents. Compare and contrast
decomposition times between the pots
and the plastic sandwich bags.

b. Read the book MOUSEKIN’S
GOLDEN HOUSE by Edna Miller
(Prentice-Hall, 1964) and discuss what
happens to Mousekin’s pumpkin. After
Halloween, set up an old jack o’ lan-
tern inside an empty aquarium in the
classroom. Cover the aquarium with
Plexiglas and observe the changes that
occur over time.

c. Start an outdoor compost pile with
lunch l