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24 sprouting Succotash

' In this activity Students germinate seeds without soil and examine the embryos in seeds.

| Objectives To observe embryo development in corn and bean seedlings.
i To compare the parts of germinating corn and bean seeds.

Materials  For each student:

For the class:

1 Activity Page 1 magnifier * paper towels, extra
1 cup, marked, 30-mL *2 paper towels, white *scissors
1 cup, plastic, clear, 9-oz 5 seeds, corn *water

1 eye dropper

*teacher supplied 1 Journal Page

5 seeds, lima bean
*1 pe tape, masking, 5-cm

Background Information
Background Information in Activities 18, 19, 20, 21,
22,23, and 25 also applies to this activity.

Succotash is a dish made of corn and lima beans boiled
together. The word is derived from Algonquin, a
Native American language. In this activity, students
examine corn and lima bean seeds.

Seeds need moisture, oxygen, and the right tempera-
ture in order to germinate. Moisture is absorbed
through the protective seed coat and into the embryo
by the process of osmosis. The embryo swells and
splits open the seed coat. The embryo has two main
parts: the radicle, or root stem, pushes out and grows
downward, forming the first root. It produces root
hairs that help the plant absorb water and nutrients.
The epicotyl grows upward to create the stem. The
plumule, the bud at the tip of the epicotyl, produces
the first true leaves.

Flowering plants are classified into two main group-
ings. The seeds of monocotyledons have one leaf-like
structure called a cozyledon and a large food storage
area called the endosperm. The seeds of dicotyledons
have two large cotyledons and little, if any,
endosperm. As a seed germinates, the food stored in
endosperm or cotyledons is used by the seedling as a
source of food. After a seedling has developed its own
leaves and roots, it can make its own food. Corn is a
grass and is 2 monocotyledon, and its seed has the
characteristic single cotyledon and endosperm. Lima
beans are dicotyledons, and these seeds have two leaf-
like structures (cotyledons).

Teaching Suggestions

1. Give each student materials for Try This: 1 large,
clear plastic cup (9-0z), 5 lima bean seeds, 5 corn
seeds, 1 magnifier, 1 eye dropper, 1 marked
30-milliliter cup, 2 white paper towels, and 1 piece
masking tape. Make additional materials available
for the class to share.
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2. Instruct students to observe and draw a picture of
each seed on their Journal Pages. Make sugges-
tions to help them get started on a list of things
that are alike and different about the seeds.

3. Remind students to label their cups with their
names, using the masking tape.

4. Show your students how to wad up two or three
paper towels inside the 9-ounce plastic cup. The
towels need to fit tightly inside the cup.

5. Demonstrate how to push a bean seed between
the paper towel and the plastic, so it is about
halfway down the side of the cup.

6. Demonstrate how to place a corn seed about
1 centimeter from the bean seed. Alternately place
bean and corn seeds in the same way until all the
seeds are in the cup.

7. Tell students to use an eye dropper to water the
paper towels with 30-60 milliliters from the
marked 30-milliliter cup.

8. Urge students to illustrate and describe their
observations for the next four days on their alike

and different lists.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What was alike and different about the corn seeds
and the bean seeds before you put them in the cup?

2. How did the two sceds, and then the young
plants, change from day to day?

3. How much of the insides of the seeds was gone by
the fourth day? What do you think was happening
to the insides?

4. How many leaves did each plant first put out?

Results Try This: The seeds should germinate to the point
that students can see daily changes within the seed and the
seedling as it starts to grow. Corn produces one first leaf and
beans produce a pair of first leaves.

Explorations in Life Science
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How does a seed start to grow?

(@SB EEWA You need 1 clear plastic cup, 5 lima bean seeds, 5 corn seeds, 1 magnifier,
1 eye dropper, 1 small marked cup, 2 white paper towels, 1 piece masking
tape, scissors, and water.

Record the Focus Question at the top of your Journal Page.

LA 1. Examine one bean seed and one corn seed with the magnifier.

2.Draw a picture of each seed on your Journal Page. Make lists of
things that are a/ike and things that are different about the seeds.

3.Use the masking tape to put your name on your cup.

4. Wad up two paper towels. Stuff them tightly into the clear cup. Add
a third paper towel if you need to.

5.Place one bean seed between the paper towel and the side of the cup.
Push it about halfway down the cup.

6.Now place one corn seed in the same way. Put it about 1 centimeter
from the bean sced.

7.Put in another bean seed, then another corn seed.
Keep going until all the seeds are in the cup. Move
the seeds around so that they all fit. Make them

about the same distance apart.

8. Fill the small, marked cup with 30 milliliters water.
Use an eye dropper to wet the paper towel with
water from the cup. Get another cup of water if you
need to. Stop when the paper towel is wet through.

9. Leave the cup until the next day in a warm area.
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10.The next day, take out one bean seed and one corn
seed. Split apart the seeds. Use a pair of scissors if
you need to. Draw and describe what you see. Add
to your alike and different lists.

DO Investigate one or more of these activities, using the materials.

a.Open a second bean seed and a second corn seed on the next day.
How have the young plants grown or changed?

b. Open another pair of seeds on the third day. What changes have
taken place in each part of the seedling?

¢. Open and examine a fourth pair of seeds on your next observation.
Describe how the roots and stems have developed.
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25 Growing Up

In this activity = Students design a maze to observe how plants respond to limited light.

Objectives  To recognize that the stems and leaves of most plants exhibit positive phototropism—that is,

the tendency to grow toward light.

To develop skills in designing and conducting experiments.

Materials  For each student: For each team of two: For the class, 1 week later:
1 Activity Page 1 cup, marked, 30-mL * paper, construction
. 1 Data Sheet * paper towel *scissors
1 Journal Page 1 planter or *single-serve milk carton * tape, masking

*potting soil
*1 ruler
2 seeds, pea™

2 seeds, sunflower™

*teacher supplied *water

*tubes, cardboard

Advance Preparation**
Day Before Soak the sunflower and pea seeds in
wet paper towels or have students do this.

Background Information

The stems and leaves of virtually all plants exhibit
positive phototropism, which is the tendency to grow
toward a source of light. The stems and leaves often
will bend in unusual ways in order to accomplish this.
Positive phototropism can be seen in nature when
some object obstructs a plant’s direct access to light,
as when a tree grows more toward a clearing than
toward other trees. The roots of plants exhibit zega-
tive phototropism, a tendency to grow away from a
light source.

Teaching Suggestions

1. Give each team of students materials for Try
This: 1 planter or milk carton, 2 sunflower seeds, i
2 pea seeds, 1 ruler, paper towel, potting soil,

1 marked 30-milliliter cup, and water. Make
additional materials available for the class to
share at a later date, and for use for Explore!

2. Instruct your students to soak the seeds in a wet
paper towel for 1 or 2 days. (You may wish to do
this yourself.) Provide a plastic bag to keep the
seeds and towels wet.

3. Demonstrate how to fill the planter with potting
soil. Students need to leave a couple of centime-
ters of space at the top for watering the plants.

4. Have students plant each seed near the center of
the pot, about 2 centimeters deep.

5. Show students how to use the marked cup to
measure and slowly add about 60 milliliters of
water to the soil. Caution them that the soil needs
to be damp, but not soaking, or the seeds may
not sprout and the planter may develop mold.

54

10.

Help students as needed to make a chart on their
Data Sheets for recording measurements and
observations about their plants.

. Remind students to examine their planters daily,

to measure the growing plants with a ruler, and
to record the growth of the plants on their charts.
‘When most student teams have one or two
plants about 4 centimeters tall, schedule time for
them to build plant mazes.

Show students a sample plant maze, or demon-
strate how to create one using the materials. The
maze needs to cover the plants, leaving one hole
open. It must have a flap door for watering.
Have students draw their mazes on their Journal
Pages. Remind them to observe their plants over
the next 10 days.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1.

2

w A

In which direction did your plant grow? Is this
what you expected?

What happened with another team’s maze? Does it
make a difference where the hole is or how big it is?

. Have you ever seen plants (including trees) grow

toward light in nature? Describe the plant, what
was blocking it, and how it grew to reach light.

. Why do you think plants grow toward light?
. Did any parts of the plants grow away from the

light? Which ones?

Results 7ry This: The leaves and stems of both plants will
grow toward the light. The roots will grow into the soil, away
from the light.

Explorations in Life Science
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Ji%ei\' 14724 Growing Up Team Partners

Will plants in a maze grow toward light or away from light?
(@S MEECNA You need 1 planter or milk carton, 1 paper towel, 2 sunflower seeds, 2 pea

seeds, 1 ruler, potting soil, 1 small cup, water, construction paper, cardboard
tubes, masking tape, and scissors.

Record the Focus Question at the top of your Journal Page.

ATARIL 1. Wrap the pea and sunflower seeds in a wet paper towel. Keep them
wet for one to two days. When the seeds start to swell, go to step 2.

2.Fill the planter or milk carton most of the way with potting soil.

3. Plant the seeds near the center of the planter. Push them in to about
2 centimeters deep. Add about 60 milliliters of water.

4.On your Data Sheet, make a chart to write your observations. Record
today’s date and what you did. Put your planter in a warm, sunny place.

5. Observe your planter daily. Use a ruler to measure the growing plants.
Measure how much water you give them. When one or two plants are
about 4 centimeters tall, it is time to build the plant maze.

6. Build your maze out of
construction paper,
paper towel tubes, and
masking tape. Your
maze needs to cover
the plants. It also
needs to leave one hole
for light. Make a flap
so you can water the
plants.

7. Draw your maze on
your Journal Page. On
your Data Sheet, note the date that you built the maze. Observe the
plants daily for 10 days. Record your observations.

[Solle(ll Investigate one or more of these activities, using the materials.

a. Close the open hole in your maze. Make a hole in a different place.
Write what you think will happen, and what really happens.

b. Cover the hole with clear plastic. You can use colorless plastic or

tinted plastic. What do you think will happen? What really happens?

¢. Think of a way to make your tall plants grow down, not up, toward
the light. Record what you do and what happens.
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26 Growing Down

In this activity  Students try to make plant roots grow up instead of down.

Objectives  To observe geotropism in plants and describe its effect.
| To compare and contrast the root growth of three different kinds of plants.

For the class:
*bulletin board
milk cartons, single-serve
paper, construction, black
*potting soil

Materials  For each student:
' - 1 Activity Page
' 1 Data Sheet

1 Graph Sheet

For each team of two:
1 bag, plastic, reclosable
1 cup, plastic, 30-mL
*1 paper clip, large
/s tsp poly crystals

*1 ruler *push pins
3 seeds, bush bean " tape, masking
3 seeds, pea teaspoon, plastic
3 seeds, sunflower *water

. “teacher supplied *4 pc tape, masking, 5-cm

Background Information sink! They clog plumbing. Have them arrange the

Background Information for Activities 18 through 25 nine seeds so that all seeds are in the gel.

also applies to this activity. - 4. Encourage students to examine their seeds daily
and to gather and record the information
requested on the Activity Page. Have them chart
the growth of one root on the Graph Sheet.

5. When roots of most seeds are about 2 centimeters
long, have students carefully fold the bag so that
seeds remain in the gel but the roots of the seeds

Phototropism is bending stimulated by light. Roots point up. They should use masking tape to keep

exhibit negative phototropism. Stems exhibit positive the fold in place.

phototropism and bend toward the Jight. The roots of 6. Remind students to measure each root every day

plants exhibit positive geotrpism, which is the and record its growth and direction. Ask students

tendency to grow downward toward the earth’s force to describe other changes that occur.

of gravity. As a result of positive geotropism, roots 7. After about 10 days, show students how to plant

grow into the soil, where they draw water and nutri- the seeds with the gel and potting soil in a milk
ents for the plant. Stems exhibit negative geotropism. carton with drainage holes.

The position of the seed, stem, or plant does not
Think It Over

affect these tropisms. However, the position of the
plant may make the effects of tropisms more obvious After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

by causing unusual bends in the plant.

A tropism is the response of a plant to an external stim-
ulus. The stimulus causes the plant, or a part of the

plant, to bend in a specific direction. A plant exhibits a
positive tropism when it bends toward a stimulus and
negative tropism when it bends away from the stimulus.

1. Can you get the roots to grow up? What happens
when you turn them up?

2. Why do you think it is important for roots to grow
down instead of up? How does this help the plant?

3. What happens to the roots when you sprout the
seeds in the dark? Does this change the results?

Teaching Suggestions

1. Give each team of students materials for Try This: |
3 bush bean seeds, 3 pea seeds, 3 sunflower seeds,
1 small plastic cup (30-mL), 1 large paper clip,
s tsp poly crystals, 1 ruler, 1 reclosable plastic
bag, and 4 pieces masking tape. Make additional
materials available for students to use for Explore!

2. Demonstrate how to place the poly crystals in a
reclosable plastic bag and use the small cup to add
120 milliliters of water. Have students label their

bags. Provide a bulletin board on which to hang
the bags overnight.

3. The next day, show how to open one end of the
bag and carefully pour off any excess water into a
cup. Caution: Do not put any poly crystals into the

56

Results Explore!: Regardless of the direction the sceds or
young plants are pointing, the roots of the seeds will grow
downward and the stems upward. The curling of the roots
and stems will be obvious because of the change in position
while they were growing.

Explorations in Life Science




image12.jpg
e i\%13 748 Growing Down Team Partners

WARNING — This set contains chemicals
o that may be harmful if misused. Read cautions
on individual containers carefully. Not to be
used by children except under adulf supervision.

Focus Question ety you make plant roots grow up instead of down?

(CRNETNA You need 3 bush bean seeds, 3 pea seeds, 3 sunflower seeds, 1 small measuring
cup, 1 large paper clip, poly crystals, 1 ruler, 1 reclosable plastic bag, 4 pieces
masking tape, 1 milk carton, potting soil, and water.

Record the Focus Question at the top of your Journal Page.

Try This 1. Place the poly crystals in the reclosable plastic bag.

2.Add 120 milliliters of water to the bag. Use the small cup to measure
the water.

3.Use masking tape to label your bag. Hang the bag on a paper clip in
the place your teacher provides. Leave the bag overnight.

4. The next day, open the bag. Pour off any extra water.

5.Put the nine seeds in the bag so that they are in a row. Make sure all
of the seeds are in the gel.

6.Look at your seeds daily. Use your ruler to
measure each root. Record the direction in which
it grows. Describe other changes that take place.
Record all information on your Data Sheet.

7. Choose one root. Make a graph to show its
growth each day, or graph the average length of
each kind of root.

8. When most roots are about 2 centimeters long,
gently fold the bag. The roots should point up.
Tape the fold so that it stays in place.

8
5
a
o~
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9. Observe the roots every day. Measure each root.
Describe the direction in which it grows.

10. After 10 days, plant the seeds in a milk carton
with soil.

DGIOEN 1nvestigate one or more of these activities, using the materials.

a. Cover the bag with dark paper after you fold the roots up. What do
you think will happen to the roots? What really happens?

b. Every two or three days, turn the bag so the roots point up again.
~ Does this change the direction that the roots grow?

¢. What could you do to make plant stems grow down instead of up?
What happens when you test your idea?
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27 Roly-Poly Isopods

I‘YV’I this activity Students examine the physical features of terrestrial isopods.

Objectives  To identify and describe the physical features of terrestrial isopods.
To illustrate and write descriptions of observations.

Materials  For each student:
1 Journal Page
- 1 Activity Page

#

*

*teacher supplied

For each team of two: For the class:
1 bug box *water

1 cup, plastic, 30-mL

1 eye dropper

1 isopod (pill bug or sow bug)**

1 magnifier

1 ruler

Advance Preparation™*
Refer to Living Materials at the front of this Teacher’s
Guide for information on collecting isopods.

Fill 30 small cups with water, or have students do this.

Background Information
Background Information for Activities 28, 29, 30, and
31 also applies to this activity.

Isopods are crustaceans that have adapted to a land
environment. About 100 species are found in North
America. Children often call them roly-polies. Some
books refer to them as wood lice. These harmless
crustaceans are neither lice nor insects. They are
found under rocks, wood, leaves, and plants in damp,
dark places. Isopods are usually scavengers, feeding
upon soft and decaying plant materials and fungi.

There are two casily distinguishable types of isopods:
the pill bugs, which can roll themselves into a protec-
tive ball, and the sow dugs, which curl up but do not
form a complete ball. Tsopods have three body parts:
head, thorax, and abdomen. However, the parts are
not easy to tell apart because the segments often are
fused together. An isopod’s head has two compound
eyes and two antennae. There are eight thoracic
segments and six abdominal segments.

An isopod has seven pairs of appendages attached to
its thorax, which function as walking legs. (Newly-
born isopods have six pairs of legs until the first
molt.) The legs are all about equal in length, and are
the source for the name isgpod (same-foot), indicating

the equal leg lengths.

Teaching Suggestions

1. Give each team of students materials for Try This:
1 bug box, 1 magnifier, 1 isopod, 1 eye dropper,
1 small cup (30-mL), water. Make additional
materials available for the class to share and for
students to use for the Explore! questions.
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2. Show your students how to place an isopod in the
bug box. If their isopod is not active, they may use
the eye dropper to place one or two drops of water
on it before closing the lid.

3. Tell students to use the magnifier on the bug box
or the hand-held magnifier to observe the isopod.

4. Remind your students to illustrate the isopods on
their Journal Pages (two views).

5. Encourage students to count the plates on the
back of the isopod, sketch them, and describe how
they fit together on their Journal Pages.

6. Show students how to hold the bug box above
their heads and examine the underside of the
isopod. Have them count and sketch the
segments.

7. Advise students to count the legs, note their shape,
and notice where they are attached to the body.
Have students sketch several pairs of legs.

8. Tell students to find and draw the two antennae.
They can measure the antennae by using the scale
on the bottom of the bug box.

9. Have students check their sketches against the
isopods and add anything they missed.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Are these isopods generally active or inactive?

2. What other animals might isopods be related to?
Give reasons for your guesses.

3. What animals do you think might prey on
isopods? Give reasons for your guesses.

Results 7ry This: Refer to Background Information for
general descriptions of isopod features. Students will have no
difficulty discovering and sketching the isopod features. They
may compare isopods to insects (not related) more readily
than to crabs and other crustaceans (are related); point out
that insects have only six legs, whereas isopods have fourteen.

Explorations in Life Science
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What special features do land isopods have?

\CCANEINA You need 1 bug box, 1 magnifier, 1 isopod, 1 eye dropper, 1 small cup of

awater, and 1 ruler.

Record the Focus Question at the top of your Journal Page.

WIS Note: Handle isopods gently. Wash hands after handling isopods.

1. Place the isopod in the bug box. Use the eye dropper to place two
drops of water on the isopod if it is not active. Be careful of the

isopod when you put on the lid. Top Underside

antennae

2.Use the magnifier on the bug
box or the hand-held magnifier
to observe your isopod.

3.On your Journal Page, draw two
pictures of your isopod: one
from the top, the other from the
side. Add to your drawing as
you finish the activity.

4. Count the plates on the back of
the isopod. Sketch the plates.
Describe how they fit together. legs

5.Hold the bug box above your head. Look at the underside of your
isopod. Count and sketch the segments underneath.

6. Count the legs. Notice the shape of the legs. Sketch several legs. Note
where they are attached to the body.

7.Find the two antennae on the isopod’s head. Measure them, using the
ruler. Sketch the antennae.

8. Finish your two drawings. Check that every feature you saw is in the
picture. Color the isopod, or describe its colors.

DN [nvestigate one or more of these activities, using the materials.

a. Do all isopods have the same number of legs and plates? Or do they
grow more legs and plates as they grow larger? Write your prediction.
Then observe at least ten more isopods of different sizes. Record your
observations and your conclusions.

b. Compare all the legs on one isopod. Are they all the same length, or
are some longer than others?

c. Find two ways to keep your isopod active and moving.
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28 Isopod Pads

In this activity Students make a habitat for isopods.

Objectives To construct a habitat that meets the needs of isopods.
To identify and describe the behavior and habits of isopods within their habitat.

Materials  For each student:
1 Activity Page
1 Journal Page

3 *teacher supplied *1 ruler

For each team of two:
1 pe cheesecloth, 20 x 20 cm™
1 container, mealworm
1 cup, plastic, 30-mL
1 eye dropper
*3 isopods (pillbugs or sowbugs)
*potato slice, raw

1 rubber band

For the class:
grass seed or *wild bird seed
*leaves, bark, twigs, or grass
(fresh or dried)**
*potting soil
*scissors
2 spray bottles

*water

Advance Preparation**

Refer to Living Materials at the front of this Teacher’s
Guide for information on collecting and maintaining
isopods.

Cut 15 pieces of cheesecloth, each 20 x 20 centimeters.
Cut potato into 15 small slices.

Background Information
Background Information for Activities 27, 29, 30, and
31 also applies to this activity.

Land isopods are very easy to keep in the classroom.
The mealworm containers provided in the kit make
an excellent habitat and provide plenty of room for
these small land crustaceans. The potting soil on the
bottom of the container will provide some food, in
the form of organic debris, for these scavengers.
Scattering leaves (fresh or dried), grass, seeds, and
bark gives them added food and a place to hide. You
can insure enough food by placing a thin slice of raw
potato in the habitat. Remove any food that molds.

Isopods require a constant supply of moisture but can
drown if drenched. The spray bottles in the kit are
helpful for watering without drenching. If the top of
the soil dries, they often dig into the soil, following the
moisture. The abdominal limbs of isopods have gills
and must always be covered with a thin film of water.

Teaching Suggestions

1. Give each team of students materials for Try This:
3 isopods, 1 mealworm container, 1 cheesecloth
square, 1 rubber band, 1 eye dropper, 1 cup
(30-mL), ruler, and a slice of raw potato. Make
additional materials available for the class to share
and for students to use for Explore! activities.

2. Demonstrate how to assemble the isopod habitat.
Tell them to place about 2 centimeters of potting
soil into the mealworm container.

60

3. Have students sprinkle a pinch of grass seed, wild
bird seed, or both on the soil and cover the seeds
with another centimeter of soil. The plants that
grow will help retain moisture.

4. Remind your students to spread some leaves,
twigs, or bits of bark on the soil. Give them a
small slice of raw potato to put in the habitat.

5. Show your students how to use the eye dropper
and water to make the leaves and soil damp.
Caution them not to soak the habitat.

6. When the habitats are ready, provide each team
with three isopods. Once the isopods are in, they
need to cover it promptly with the cheesecloth and
secure it with the rubber band to keep the isopods
from escaping.

7. Instruct students to draw a sketch of the habitat
on their Journal Pages.

8. Provide a few minutes for observation and mainte-
nance each day.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What do the isopods seem to eat the most of?
How can you tell they've eaten it?

2. What do the isopods do when you look for them
in the habitat? Why do you think they would do
this? Would it help them avoid predators?

3. Have you seen isopods at home or around in the
neighborhood? Where have you seen them? How
are these places like your habitat?

Results 7ry This: Isopods will do very well in the habitat as
long as it is kept damp and any moldy food is removed. The
students should be able to observe the bran or potato being
depleted over time.

Explorations in Life Science




image16.jpg
J:%ai\Y 132 Isopod Pads Team Partners
How do you make a habitat for isopods?

(CQANCECND You need 3 isopods, 1 mealworm container, potting soil, 1 cheesecloth square,
1 rubber band, 1 eye dropper, 1 small cup (30-mL), grass seed or wild bird

seed, ruler, water, a slice of raw potato, and leaves, bark, twigs, or grass.

Record the Focus Question at the top of your Journal Page.

QWA Noze: Handle isopods gently. Wash hands after handling isopods.

1. Put potting soil into the mealworm container. Make it about
2 centimeters deep.

2.Place a few grass seeds or wild bird seed on the soil. Cover the seeds
with 1 centimeter of soil.

3. Spread some leaves, twigs, or bits of bark on the soil. Put in a small
slice of raw potato.

4. Make the leaves and soil damp. Use the
eye dropper so that you water them
evenly. Do not soak the soil. It will take
only about 30 milliliters of water.

5. Place the three isopods in the container.
Cover the habitat with the cheesecloth.
Hold it on with a rubber band.

6. Draw your habitat on your Journal
Page. Label what is in it.
7. Dampen the soil daily with the eye

dropper or with a water sprayer.

8. Observe your habitat daily. What materials do isopods eat? Where in
the habitat do you find them most often? How active are they? On
your Journal Page, describe and illustrate changes in the habitat.

1DA0[eJ (el [nvestigate one or more of these activities, using the materials.

a. Give your isopods other kinds of food. Keep track of what you give
them and whether or not they appear to eat it.

~

b. Look for the isopods when the soil is dry at the top. Where are the
isopods?

—~ c. Think of a small way that you can change the habitat in order to keep
the isopods active. Why do you think this change will make them

more active? Record your observations.
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29 Ppill Bug or Sow Bug?

In this activity  Students learn to tell the difference between the two main types of terrestrial isopods.

Objectives To classify an animal based on its appearance and behavior.

. To record observations in a chart.

Materials For each student:
1 - 1 Activity Page
1 bug box or magnifier
' 1 cup, plastic, 30-mL**
" 1 Data Sheet
1 eye dropper
~ *3isopods*™
1 Journal Page

“teacher supplied

For the class:

cups, plastic, 9-0z

spray bottle*
*water

Advance Preparation**

Refer to Living Materials at the front of this
Teacher’s Guide for information on collecting and
maintaining isopods. Collect additional isopods from
different sources for use in the Explore! activities.

1. Fill 30 small plastic cups with water, or have
students do this before they begin.

2. Spray the isopod habitat(s) with water before you
begin, to make the isopods more active.

Background Information
Background Information for Activities 27, 28, 30, and
31 also applies to this activity.

Pill bugs can be distinguished from sow bugs and
other isopods that live on land by their ability to roll
their bodies completely into a tight ball. This is a
protective behavior against predators. It also allows
pill bugs to retain moisture by completely enclosing
the skin and legs, which lie between their plates and
abdominal area. Pill bugs are usually a shiny black or
blue color. Their scientific family name,
Armadillidiidae, reflects their armadillo-like behavior.

Sow bugs arch their bodies into a comma-like shape,
but they cannot completely enclose their bodies
within their plates. The limbs of both creatures must
always be covered with a thin film of moisture, but
sow bugs usually require a damper environment
because they are more susceptible to water loss. Sow
bugs are usually gray or gray-brown or black. Their
legs remain visible when they curl.

Teaching Suggestions

1. Give each student materials for Ty This: 1 bug
box or magnifier, 3 isopods, 1 eye dropper, and one
30-milliliter cup of water. Give a cup to cach
student who has a magnifier, to hold the isopods
during the activity. Make additional isopods,
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collected from different areas, available for
students to use for the Explore! activities.

2. Ask students to study the pictures and descriptions
of the isopods on the Activity Page.

3. Ask students to look at their isopods. If they are
inactive, have them place a few drops of water
onto each isopod using the eye dropper.

4. Instruct students to use the magnifier or bug box
to carefully examine each of their isopods, and
draw and describe its features and its behavior.

5. Ask students to determine whether each isopod is
a pill bug or a sow bug and to label each isopod on
their Journal Pages.

6. Help students as needed in creating a chart on
their Data Sheets, showing how many pill bugs
and sow bugs each of 10 classmates has.

7. Remind students to record their own data in their
charts before gathering data for comparison.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Look at all your data. Are there more pill bugs or
sow bugs? Think of three or more possible expla-
nations for this result.

2. Do you think you would have the same number of
pill bugs and sow bugs if you collected them from
another part of town? From another state? Explain
your answer.

3. What do you think these isopods do that makes
them valuable in the natural environment?

4. What kind of animals might eat isopods? Why do

you think some animals would not eat them?

Results 7y This: The number of pill bugs and sow bugs
will vary greatly. Students may note a wide range of colors
and sizes.
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:Va1\' 1341 Pill Bug or Sow Bug? Individual
Do you have pill bugs or sow bugs?

(CQBELNA You need 1 magnifier or bug box, 3 isopods, 1 eye dropper, and 1 small cup of

water.

Record the Focus Question at the top of your Journal Page.

WA Note: Handle isopods gently. Wash hands after handling isopods.

1. Study the pictures and descriptions of the isopods shown here.

Pill Bug Sow Bug
Can roll into a hard ball Can curve its body
Legs are hidden when curled up Legs are still visible

2.1f your isopods are holding still, then put one or two drops of water
on them. Watch how they move.

3. Put your isopods into the bug box carefully, or put them in the clear cup.
4, Observe your isopods using the bug box or magnifier.

5.0On your Journal Page, draw a picture of each isopod. Describe its
features. Tell what it is doing most of the time. Tickle each gently
with a dull pencil. Describe how far it rolls up.

6. Compare your isopods to the pictures. Which are pill bugs and which
are sow bugs? How can you tell? Label each isopod on your Journal
Page. Describe how you knew which was which.

7.Create a chart on your Data Sheet. The chart needs three columns:
Name, Pill Bugs, Sow Bugs. Write your name and the number of pill
bugs and sow bugs that you have in the chart.

8. Check with 10 classmates. In your chart, write the number of pill
bugs and sow bugs each classmate has.

DO [nvestigate one or more of these activities, using the materials.

a. Go looking for isopods outdoors. Look under dead leaves, stones and
bricks, and rotting wood. Can you find any isopods that are different
from these? How are they different?

b. Find the best way to make an isopod curl up. (Be gentle with your
isopods while doing this experiment.)
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30 Isopod Preferences

In this activity Students investigate which environment pill bugs or other isopods prefer.

Objectives To conduct a test of the environmental preferences of isopods.
To identify and describe the behavior of isopods when they are presented with various stimuli.

Materials  For each student:
1 Activity Page
1 Data Sheet
1 Journal Page

For each team of two:
1 container, mealworm, with lid
1 cup, plastic, 30-mL**
1 eye dropper
flashlights
*3 isopods™
1 pc paper, construction, black,

For the class:
*clock or watches
*organic material (leaves,
vegetable scraps, and
related materials)
*1 pair scissors
1 spray bottle™

10 x 10 cm™ *water
*1 pe paper, scrap

*teacher supplied |

*1 paper towel, white

Advance Preparation**

Refer to Living Materials at the front of this
Teacher’s Guide for information on collecting and
maintaining isopods.

1. Fill 30 small plastic cups with water, or have
students do this before they begin.

2. Cut 15 pieces of black construction paper, cach
10 centimeters square.

3. Spray the isopod habitat(s) with water before you
begin, to make the isopods more active.

Background Information
Background Information for Activities 27, 28, 29, and
31 also applies to this activity.

Isopods, such as the pill bug, prefer dark, damp areas
under rocks, wood, and leaf litter. They are able to
digest the cellulose found in decaying wood, leaves,
and paper. They are active scavengers at night,
feeding on leaves, fungi, bark, and similar materials.
They tend to avoid bright light, dry areas, and heat.

Teaching Suggestions

1. Give each team materials for Try This: 1 piece of
scrap paper, 3 isopods, 1 square of black construction
paper, 1 white paper towel, 1 mealworm container
with lid, 1 eye dropper, and a 30-milliliter cup of
water. Make other materials available for students
to share and to use for Explore! activities.

2. Instruct students to arrange the materials as
shown in the first figure on the Activity Page. This
part of the activity works best when there is high
contrast between the flashlight beam and its
surroundings. You may wish to darken the room.

3. Give each student team three isopods. Have
students place the isopods between the flashlight
beam and the construction paper house.
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4. Remind students to observe the behavior of the
isopods for 5 minutes. If the isopods wander off
the paper, let students move them back, but they
should otherwise leave them alone.

5. Have students make a chart on their Journal Pages
to show where each isopod spent most of its time:
in Bright Light, Part Light, or Dark House.

6. Demonstrate how to set up the mealworm
container. Tear the paper towel into three pieces
and wad them up. Show how to use the eye
dropper to make one wad damp, but not overly
wet. Completely soak a second wad. Leave the
third wad dry. Place them in the container as
shown in the second figure.

7. After students set up the containers, let them
place isopods in the center of the container and
cover it. They should inspect the container after
5 minutes and note where each isopod prefers to
be: near the damp, wet, or dry paper towel.

8. Help students with the Explore! activities. Discuss
the results as a class, and encourage students to
record any questions about the data on their
Journal Pages.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Do you think isopods like pools of water> Why?

2. Why would isopods usually scavenge at night?

3. Do you think other kinds of isopods like the same
light and dampness? Back up your ideas with
observations.

Results 7'y This: Pill bugs, sow bugs, and other isopods
prefer darker areas that are damp but not soaking wet. Some
isopods prefer the semi-lit areas.
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i%a 11131 Isopod Preferences Team Partners
What environments do isopods like best?

(@ WEEWA You need 1 sheet scrap paper, 1 flashlight, 3 isopods, 1 piece black paper,

1 paper towel, 1 mealworm container, 1 clock or watch, 1 eye dropper,
1 small cup water.

Record the Focus Question at the top of your Journal Page.

R8N Note: Handle isopods gently. Wash your hands after handling isopods.

1. Set out the black construction paper, scrap
paper, and flashlight as shown below.

i

2. Place three isopods between the flashlight beam and the paper house.

3. Watch the isopods for five minutes. Do not move the light or the
damp house.

4. Where did each isopod stay the longest? Make a chart on
your Journal Page to show this information.

5. Tear the paper towel into three pieces. Wad up the pieces.

6. Dampen one wad of towel with the eye dropper. Soak the
second wad. Leave the third wad dry. Set them in the
container as shown.

7. Place three isopods in the container. Put on the lid. Where
is each isopod after 5 minutes?

DGO Investigate one or both of these activities, using the materials.

a. Make a chart for the whole class. Show the number of isopods that
like bright light, part light, and darkness. What questions do you have
after seeing the data in the class chart?

b. Make a class chart to show how many isopods like damp, wet, and
dry towels. Record your questions.
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31 Pill Bug Balls

In this activity Students observe how pill bugs protect themselves.

Objectives To observe some examples of animal adaptations.
To test the response of an animal to various stimuli.

Materials  For each student: For the class:
: = 1 Activity Page *1 pe paper, scrap flashlights
1 cup, plastic, 30-mL** *1 pill bug™ paper, tissue, blue
1 Data Sheet *1 straw paper, tissue, red
1 eye dropper rubber bands
- 1 Journal Page *scissors
“teacher supplied 1 pc paper, construction, black, 10 X 10 em™ *water

Advance Preparation™*

Refer to Living Materials at the front of this Teacher’s
Guide for information on obtaining and maintaining
isopods. For this activity, pill bugs are preferable to
sow bugs, if available. If not, sow bugs may be used.

1. Fill 30 small plastic cups with water.
2. Cut 30 pieces of black construction paper, each
10 centimeters square.

Background Information
Background Information for Activities 27, 28, 29, and
30 also applies to this activity.

A pill bug is a type of isopod. Unlike the sow bug,

the pill bug can curl itself into a hard protective ball
when threatened by predators or by moisture loss. Tts |
armored plates are made of a hard substance called

chitin, which makes it unappetizing unless the soft

skin and legs are exposed. Enclosing the skin and legs
also reduces the pill bug’s moisture loss. Pill bugs

prefer dark, damp areas where they can hide.

A stimulus (plural: stimuli) is defined as an agent that
leads to a response, or a behavior in reaction to it. In
the activity, students provide environmental stimuli
for the pill bugs and observe their responses.

Teaching Suggestions

1. Give each student materials for Try This: 1 eye
dropper, 1 square of black construction paper,
1 pill bug, 1 small cup of water (30-mL), 1 piece
scrap paper, 1 straw. Make additional materials
available for the class to share and for students to
use for the Explore! activities.

2. Instruct your students to place a pill bug on a
sheet of scrap paper and to fold the edges up to |
make a fence. Show them how to fold a piece of |
black construction paper in three parts.

3. If a pill bug seems to need a rest (for example, if
it rolls up and stays rolled up), then suggest that
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it be left alone under the black paper house for a
few minutes.

4. Have students observe how the pill bug reacts to

drops of water.

5. Ask students to determine how the pill bug

reacts to touch and to being picked up.

6. Tell students to shine the flashlight directly on

the pill bug and observe its reaction.

7. Show students how to cup their hands around the

pill bug on the desk. Slowly blow some hot air at
the pill bug through the fingers. Peck through to

watch its reaction.

8. Next, ask students to blow a stream of air at the

pill bug, using a straw.

9. Have students place the pill bug on a damp place

on the paper and cover it with the construction
paper house. Ask students to observe at eye level
with the pill bug.

10. Help your student as needed to create a chart on

their Data Sheets to record their observations.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1

2.

Did the pill bugs ignore any stimulus after a few
times? Why might they do this?

How does pill bug behavior help protect them in
their environment?

Based on your observations, where would you look
for pill bugs?

Results Try This: Pill bugs are sensitive to all of the stimuli.
They react to water by opening after about 15-45 scconds.
Pill bugs usually roll into a hard ball when touched. They
tend to avoid light and hot air. The pill bugs probably will
rest on the damp paper under the black house. They appear
not to react to red or blue light.
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LAY \Y 1T R Pill Bug Balls Individual
Focus Question IRt Rl pill bugs protect themselves?

Get Ready Qe s dropper, 1 flashlight (shared), 1 square of black construction
paper, 1 pill bug, 1 small cup of water, 1 piece of scrap paper, and 1 straw.

Record the Focus Question at the top of your Journal Page.

mote: Handle isopods gently. Wash hands after handling isopods.

1. Place your pill bug on the scrap paper. Fold up the edges to make a
fence.

2. Fold the black construction paper in three parts. Use it to make a
small house. Set the house on the paper near the pill bug.

3. Use the eye dropper to place a few drops of water on the paper. If
your pill bug is not moving, place two drops on the pill bug,

4. What does your pill bug do when you wet it> How does it react to
the water on the paper?

5. Touch the pill bug with your finger. How does it

react?
6. Gently pick up the pill bug. What does it do?
7. Shine the flashlight on the pill bug. What happens?

8. Cup your hands around the pill bug. Slowly blow
some hot air at it. What does it do? Now blow a
stream of air at the pill bug with the straw.

9. Place the pill bug on the damp part of the paper. Cover
it with the black paper house. Watch what it does.

10. On your Data Sheet, create a chart to record your
observations. Record your pill bug’s reactions to water,
light, touch, hot air, air stream, and damp, dark place.
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11.Try the Explore! activities with your pill bug. Then
trade pill bugs with a classmate. Repeat the activity
with the new pill bug. Record its reactions.

2O Tnvestigate one or more of these activities, using the materials.

a. Cover the flashlight with red tissue paper. How does the pill bug react
to red light? Try the same experiment with blue tissue paper.

b.Tap a pencil on the paper near the pill bug. What does it do?

c. Try this activity using a sow bug or other land isopod. Do sow bugs
react the same way that pill bugs do?
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32 Mouse Houses

In this activity Students create a mouse habitat.

Objec’tives‘ To construct a habitat that meets the needs of mice.
~ To make daily observations of the behaviors and habits of mice.

Materials  For each student: For each group: For the class:
1 Activity Page 1 container, 6-L, with lid, or *bedding: sawdust, cedar
1 Journal Page other suitable cage shavings, shredded
1 cup, plastic, 9-0z paper, or hay™
*1 jar lid or other food dish * masking tape
*1 or 2 mice™ * newspaper
*) tissues, facial, or cotton balls *water
| *1 tube, cardboard, 12-cm (appx.) *wild bird seed or other
*teacher supplied | *1 flat can or small, sturdy bowl rodent food™
Advance Preparation*' 4, Provide a small, sturdy dish or can to hold water.
Refer to the Living Materials section at the front of 5. Let students fill a jar lid, cup, or other dish with
this Teacher’s Guide for information on obtaining bird seed or other appropriate food for the mice.
and maintaining mice. Safety Note: Never use wild 6. Provide some habitat furnishings: cotton balls or
rodents in the classroom. Never squeeze a mouse, hold it tissue, a cardboard tube, and a cup.
by the tail, or touch its teeth. Pick it up at the base of the 7. Discuss with students how to handle mice prop-
tail or gently underneath the body. erly before distributing. Have students place the
. mouse or pair of mice into the completed habitat.
Background Information The lids of the kit containers should snap on
Background Information for Activities 33, 34,35,and securely at all four corners. If for some reason the
36 also applies to this activity. 1id is loose, secure it with masking tape.
Mice are extremely adaptable rodents. They flourish 8. Ask your students to use their Journal Pages to
in a variety of habitats, from the 6-liter containers illustrate how the habitat looks today.
provided in the kit, to a 5-gallon aquarium, cage, or 9. Remind students to examine their mouse habitat
rodent maze. Mice are more active in pairs. daily. They should describe and illustrate the

changes made by the mouse.
. Emphasize the importance of maintaining a
steady supply of food and water for the mice.

A mouse needs to sniff a person’s fingers until it feels 10
comfortable enough to be handled. A mouse should be
picked up carefully and held either at the base of the

tail (not the tail itself) or underneath the body. Mice Think It Over
are casily tamed and do not nip unless frightened, hurt, | After students have tried the Explore! activities, chal-
or nursing their young. Squeezing the mouse, touching lenge them with these discussion questions.

its teeth, or holding it by the tail will frighten it. 1. How has the habitat changed from day to day?

Teaching Suggestions 2. Do you think the mice put things in the water on
1. Divide your class into groups of equal size, the | purpose? How could you find out?
number of groups depending on the number of 3. Do the mice have a special place for their waste?
mouse habitat centers you plan to set up. How would this behavior help a wild mouse?
2. Give each group materials for Try This:a Hint: What other animals might notice waste?
6-L container with lid, 1 small bowl or can, news- 4. Why do you think two mice might be more active
papers, bedding, tissues or cotton balls, wild bird than one mouse alone?

seed or other food, 1 jar lid, 1 cup, and 1 card-

board tube. Keep the mice yourself until each

habitat is ready. Make additional materials avail-

able for the class to share and to use for Explore! |
3. Assist student groups as needed with lining the |

bottom of the habitat with newspaper and adding

bedding to about 5-10 centimeters deep.

Results Try This: Mice adapt easily to almost any habitat
and flourish as long as they have food, water, oxygen, and
clean bedding. Mice will cover the water with debris because
they fear open water even though they can swim.
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%a1\Y 1\ PR Mouse Houses

Team Partners/Centers

RelAVHOUSSilelg} IHow do you make a mouse habitat?

CCQMEETNE You nced a 6-liter container with lid, 1 or 2 mice, newspaper, bedding, small
water dish, 2 tissues or cotton balls, wild bird seed, 1 Jarlid, 1 plastic cup,

1 ruler, and 1 cardboard tube.

Record the Focus Question at the top of your Journal Page.

MVRWISY Safery Note: Pick up mice at the base of the tail or gently underneath. Always

wash your hands after handling mice.

1. Put a few layers of newspaper on the bottom of the container.

2. Add 5-10 centimeters of wood shavings, hay, or shredded newspaper.

3. Put a small water dish inside the container.

4.Fill a jar lid or cup with wild bird seed or other food. Put it in the

container.

5. Add cotton balls or tissues, a

cardboard tube, and a cup.

. Place the mouse or mice in the

container. Snap on the cover. If
the cover is loose, tape it so the
mouse cannot push it off.

. On your Journal Page, draw your

mouse habitat. Write what you
did to set it up. Describe what it
looks like today.

. Observe the mouse habitat daily.

Draw how it changes. Notice
what the mouse does with the
food, water, and other things.

9. Change the newspaper and bedding whenever it is dirty or wet. Add
food and water as needed. Newver leave the mouse with little or no  food.

IDOIOEN [nvestigate one or both of these activities, using the materials.

a. List everything you see the mouse do for a whole day. Put a check
mark next to an activity that the mouse repeats the next day.

b. Observe your mouse at the same time each day for a week. Make a
chart of your observations. Does the mouse seem to do the same
things at the same time each day? Or does it change its routine?

Explorations in Life Science
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33 Mighty Mice

In this activity , Students investigate the physical features of mice.

= g ; N i
~ Objectives  To identify and describe features of mice.
To compare the structures of features to their functions.

Materials  For each student:
- 1 Activity Page
1 Journal Page
*teacher supplied

For the class:
% ClOCk

For each group:
1 magnifier

*1 mouse, in habitat™
)
*1 ruler

Advance Preparation™
Day Before Obtain mice and set up habitats, as
described in Activity 32.

Background Information
Background Information for Activities 32, 34, 35, and
36 also applies to this activity.

Mice are active and inquisitive rodents that are
superbly adapted to life in almost any environment.
House mice were brought to America inadvertently
on the ships of European explorers. The word mouse
comes from a Sanskrit word meaning zbief.

Mice purchased in pet stores have been bred from the
common house mouse, which is now established
almost world-wide. Most pet-store mice are albinos
with white fur, pink or red eyes, and pink skin. Some
may have black or brown spots or other color combi-
nations. Healthy mice usually have short, soft, sleek
fur. They spend a lot of time grooming themselves
and cach other. The mouse uses its nearly hairless tail
for balance. Thus, the tail tends to wiggle while the
mouse is walking.

Mice’s eyes allow limited vision. Mice have excellent
hearing. The ears can move independently in many
directions. A mouse has about 30 whiskers of varying
lengths, which it uses to feel its way in the dark. A
mouse relies on its sense of smell to recognize things
in its environment. It will sniff almost anything it
encounters until it becomes familiar with it, which is
why letting the mouse sniff your fingers before
picking it up is so important.

A mouse has two pairs of incisor tecth in front, which
it uses for gnawing and chewing. These teeth are
constantly growing and the animal needs to wear
them down by gnawing on pieces of wood, hard
seeds, dog biscuits, and similar materials.

Teaching Suggestions

1. Divide your class into groups, depending on the
number of mouse habitats. Groups of three or four
students can work with one mouse.
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2. Discuss with students how to handle a mouse
correctly.

3. Give cach group of students materials for Try This:
1 mouse and habitat, 1 magnifier, 1 ruler. Make
additional materials available for the class to share
and for students to use for the Explore! questions.

4. Invite students to follow the instructions on the
Activity Page. Remind them to list these parts of
the mouse on their Journal Pages: eyes, ears, nose,
whiskers, tail, front feet, back feet, and body, and
to leave enough space to draw pictures and write
descriptions for each part.

5. After students have set up their Journal Pages for
recording observations, allow one student in each
group to remove a mouse from the habitat.
Remind students to allow the mouse to sniff at
their fingers first, then take it out carefully and
hold it until it is comfortable.

6. Remind students to study each physical feature, as
described on the Activity Page. They should care-
fully note the colors, shapes, measurements, and
sizes of each physical feature, and note interesting
behaviors. Students should illustrate each feature
and describe it on their Journal Pages.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What was the most interesting mouse behavior
you observed during the investigation?

2. Do you think mice rely most on their sense of

smell, hearing, or sight> What observations led

you to this conclusion?

Which mouse feature would you like to have> Why?

4. Do you think mice prefer light or dark arcas?
What reasons do you have for thinking this?

L

Results Try This: Students will encounter considerable
variation among individual mice but the basic physical struc-
tures will be the same. They will notice the mice sniffing
almost constantly.

Explorations in Life Science
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At \ R ES Mighty Mice Team Partners/Centers

IRelb IO SSilelg) What special features do mice have?
(©SRNCENA You need 1 mouse and habitat, 1 magnifier, and 1 ruler.

Record the Focus Question at the top of your Journal Page.

WORMISY Safety Note: Always wash your hands after handling mice.

1. List these words on your Journal Page: eyes, cars, nose, whiskers, tail,
front feet, back feet, and body. Leave room to write descriptions and
draw pictures next to each word.

2. Let the mouse sniff your fingers for a full minute. Then pick up the
mouse at the base of its tail, or hold it gently underneath its body.

3.Hold the mouse until it is comfortable in your hand. Do not squecze
the mouse, hold it by the tail (except at the base), or touch its teeth.

4. Look at your mouse’s eyes. What
color are they? What shape are the
eyes? Where on the head are they?
Draw and describe the eyes. D

5. What shape are the ears? In what
directions can they move? Do they
move together or one at a time?
Draw and describe the ears.

6. Study the nose. Describe it. How
long are the longest whiskers?
How many whiskers can you
count? Do not touch the mouse’s teeth.

7. Study the front feet. How many toes are there? How long are the toes
and the claws? Is there any fur on the feet> How long are the legs?
Now look at the back feet. Compare them to the front feet.

8. Study the tail. How long is it in centimeters? Put your mouse in its
house. Watch your mouse move. How do you think your mouse uses
its tail?

9. What color is the mouse? What color is the skin beneath the fur?

DGIEIE [nvestigate one or both of these activities, using the materials.

a. Measure the tail and the body. Which is longer? What do you think
the length of the tail has to do with the way the mouse uses it?

b. Watch your mouse move. Which feet does it move together> How
many feet move at a time?
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34 Amazing Mazes

In this activity =~ Students create a maze to test their mouse’s intelligence.

ODJECtIVES To design and construct a maze for a mouse.
~ To describe changes in mouse behavior as it becomes familiar with the maze.

Materiéls For each student:
. 1 Activity Page
- 1 Journal Page *1 mouse

*1 ruler

*1 pair scissors
*1 m tape, masking, or white glue™

*teacher supplied

For each team of two:
*1 box, cardboard, large

| *3 sht paper, construction, or equal amount scraps

For the class:
*clock or watches
* paper, scrap™
*popcorn, popped,

or other seeds

Advance Preparation**

Refer to the Living Materials section at the front of
this Teacher’s Guide for information on obtaining
and maintaining mice. Safety Note: Never use wild
rodents in the classroom. Never squeeze a mouse, hold it
by the tail, or touch its teeth.

Pour a small amount of glue onto a piece of scra
glue p P
paper for each team, or provide masking tape.

Background Information
Background Information for Activities 32, 33, 35, and
36 also applies to this activity.

Mice are intelligent rodents and generally learn to
run simple mazes in a few trials. They like to run,
climb, and exercise anyway, and the maze offers an
outlet for these activities. They often will find an
unexpected detour in these mazes by climbing over a
wall or by chewing through it.

The maze is constructed on the bottom of a card-
board box with side walls left intact. Students design
the maze and construct the interior walls from strips
of construction paper about 6 centimeters high. The
bottom of the strips need tabs that are cut and folded
in opposite directions, so that the walls stand firm
when glued or taped to the bottom of the box.

Teachmg Suggestions
. Give each team of students materials for Try This:
1 mouse, 1 large cardboard box, popped popcorn
or seeds, glue or masking tape, 1 pair scissors,

1 ruler, 1 clock or watch, and 3 sheets construction
paper or scraps. Make additional materials avail-
able for the class to share and for students to use
for the Explore! activitics.

2. Have students design a maze on their Journal
Pages. The maze needs at least five turns, three
dead ends, and starting and finishing points.

3. Ask students to copy the design onto the inside
bottom (or “Aoor”) of the large box.
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4. Assist students as needed in building their maze
walls out of construction paper. The walls need to
be at least 6 centimeters high (taller is better) with
tabs of 1-2 centimeters at the bottoms.

5. As students complete walls, they can cut slits in
the tabs, fold them in opposite directions, and
firmly glue or tape the tabs to the bottom of the
box, following the lines drawn for the maze walls.

6. When the maze is complete, review with students
how to handle a mouse correctly. Allow students
to place a mouse at the starting point of the maze.
Suggest that they let it explore its way through the
maze the first time.

7. Students may put some popcorn along the path of
the maze to help the mouse find its way. Or, they
may put the food at the end of the maze.

8. After the mouse has completed a couple of trial
runs, suggest that students start it again and time
how long it takes for the mouse to run the maze.

9. Encourage students to use their Journal Pages to
describe their results.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Do you think the mouse would remember a maze
route three days after the first run? A week after?
Describe how you could test your prediction.

2. How many tries does it take for the mouse to
learn the maze? Is it the same number of tries for
each mouse, or do they vary?

3. Think of the mice that took a long time to learn
the maze. What might be some reasons, other
than how smart they are, that they took so long?

Results 7ry This: Most mice learn to run simple mazes and
will generally get faster, up to a point. Using food to show
the correct path sometimes helps the mouse learn the maze
sooner, although the mouse may simply stop to munch first.
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LXa\Y AT’ Amazing Mazes Team Partners
How quickly can your mouse learn a maze?

(©SWNCEWNA You need 1 mouse, 1 large cardboard box, popcorn or other seeds, glue or

masking tape, 1 ruler, 1 pair scissors, clock or watch, and construction paper.

Record the Focus Question at the top of your Journal Page.

WIS Safezy Note: Pick up mice at the base of the tail or gently underneath. Always

wash your hands after handling mice.

1. On your Journal Page, draw plans for a mouse maze. It needs a starting
place, five turns (or more), three dead ends, and a finishing place.

2. Draw the maze design on the inside bottom of the large box.

3. Make the walls of your maze. Use
construction paper scraps. Make the
walls at least 6 centimeters tall, plus
tabs at the bottom. Cut slits in the
tabs. Fold the tabs. Glue or tape the
walls to the bottom of the box.

4. Put your mouse at the starting point.
Let the mouse explore the maze.

5. Help the mouse complete the path
two or three times. If you wish, put
some popcorn kernels or seeds along
the right path. Or, you may wish to
put the food at the finishing point.

6. Start the mouse again, without the food. Time how long it takes for
the mouse to run the maze.

7. Describe the results on your Journal Page. Tell what detours the
mouse took and any problems it had.

DO Investigate one or more of these activities, using the materials.

a. Let your mouse run the maze five times a day for three days. How
long does the mouse’s time change from day to day?

b. Have a different mouse run your maze. How long does it take the
new mouse compared with your mouse?

c. Change one or two turns in the maze. Then put the first mouse in
again. What does the mouse do in the changed maze?

d. Put two mice in the maze at once. How do the results change?
e. Add a bridge or a second story to your maze. What does the mouse do?
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35 The Mouse and the Motorcycle

In this kacth‘/‘ity . Students observe how mice behave when provided with a variety of objects.

Objecﬁv‘e " To describe patterns of behavior in mice when new objects are added to their habitats.

Materials  For each student:
| 1 Activity Page

~ 1Journal Page *1 cotton ball

For each group:
*1 pe aluminum foil, 10 x 10 cm

2 craft sticks, wood
1 cup, plastic, 9-0z

For the class:
*book: The Mouse and the Motorcycle
by Beverly Cleary
*clock or watches
*1 exercise wheel (optional)

*1 mouse and habitat™* * glue, white
] *1 tissue, facial * mirrors
| 15 toothpicks, flat string

*1 tube, cardboard, 12-cm yarn

*teacher supislied ] *1 twig

Advance Preparation™*
Day Before Sct up habitat and obtain mice, as
instructed in Activity 32.

Background Information
Background Information for Activities 32, 33, 34, and
36 also applies to this activity

Mice are extremely active and curious rodents who
modify their habitat and its equipment for their own
uses. They may exercise on a wheel for 20-30
minutes at a time and spend a good deal of time
chasing each other up ladders, through tubes, and
around the habitat in general.

Mice enjoy a variety of materials. They convert tubes
and cups into nests and turn the tissue, cotton, or
string into nesting materials. They can walk across a
tight string and climb small sticks. They chew on
wood materials. Mice are nocturnal by nature and
thus are most active from early evening into the night.
However, they also adjust their body clock to school
activities, especially if they are handled routinely.

Teaching Suggestions

1. Divide your class into groups. Review with
students how to handle a mouse correctly.

2. Give each group materials for 77y This: 1 mouse
and habitat, 1 cardboard tube, 1 plastic cup,

1 tissue, 1 cotton ball, 15 toothpicks, 2 craft sticks,
1 twig, white glue, and 1 piece of foil. Make addi-

tional materials available for the class to share and
for students to use for the Explore! activities.

3. Instruct students to place all items except the foil,
craft sticks, toothpicks, and glue into the habitat.
Have them roll the foil into a ball and put it in.

4. Show students how to use the glue to make a
ladder from the toothpicks and craft sticks. When
dry, students can add the ladder to the habitat.
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5. Have students make a sketch on their Journal
Pages showing where they placed each object. Let
them know they will need these sketches to figure
out what the mice have done with the things they
put into the habitat.

6. A day or two later, have students observe the mice
again. Remind them to list each object on their
Journal Pages, describe how the mouse used each
thing, and where the item was moved to.

7. Allow students to spend about ten minutes each
day observing the activities of the mouse and
describing them on their Journal Page. Have
students time how long the mouse uses each item.

8. For the most complete observations, it is effective
to leave the habitat on or near a student’s desk for
a full day, if this is reasonable.

9. Read The Mouse and the Motorcycle as the class.
Encourage your students to read the other titles in
this series, Runaway Ralph and Ralph S. Mouse.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. What does the mouse use to make a nest?

2. Are there any patterns in the mouse’s activities?
For example, does the mouse use certain objects at
certain times of the day?

3. Why do you think mice use so many objects?
How might this behavior help a mouse in the
wild? Ts there any way that being inquisitive might
be dangerous to a mouse?

Results 7ry This: Background Information describes behav-
jors that can be expected. Mice are sometimes confused by
the mirror and usually will play less with the foil than with
most other materials. They especially like wheels and ladders.
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LtV 13YE LY The Mouse and the Motorcycle  Team Partners/Centers
F

oJN MO [EISile)gN VWhat do mice do with things in their houses?

CCRNETWA The Mouse and the Motorcycle by Beverly Cleary tells the story of a
mouse named Ralph who befriends a lonely boy. The boy gives him a
motorcycle. This gift leads to many adventures, including a trash-can
trap and a vacuum cleaner chase. Read this story and the other books in
the series, Runaway Ralph and Ralph S. Mouse, to enjoy Ralph’s funny

mishaps.

You need 1 mouse and its house, 1 cardboard tube, 1 Plastic cup, 1 tissue,
1 cotton ball, 15 toothpicks, 2 craft sticks, 1 twig, white glue, 1 clock, and

1 piece of foil.
Record the Focus Question at the top of your Journal Page.

WBNIS Safery Note: Pick up mice at the base of the tail or gently underneath. Always
wash your hands after handling mice.

1. Place the tube, cup, tissue, cotton ball, and twig in the mouse house.

2.Roll the foil into a ball. Place it in the mouse house.

3. Make a ladder by gluing the
toothpicks to the craft sticks. When
the glue dries, place it in the house,
too.

4. Draw the mouse house on your Journal
Page. Show where each object is.

5. The next time you look, find each
object. On your Journal Page,
describe what your mouse did with
each thing. Did it move anything?
Has it found some uses for the
objects?

6. Each day, watch the mouse for ten minutes. See what it does with
each thing. Time how long it uses it. Record your observations on
your Journal Page.

[¢elle]{all Investigate one or more of these activities, using the materials.

a. Give the mouse some cotton string. What does it do with it?

b. Make a tightrope out of yarn for the mouse. Will it walk across it?
¢. Put a small mirror in the house. What does the mouse do with the

mirror?
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In this activity .~ Students determine the food preferences of mice.

,O,bjecﬁvey - To compare the diet of a mouse with a human diet.

~ Materials 1 For each student: For each group: For the dg.rs:
1 Activity Page *1 pe cheese, 1 X 2 em ’Tbag, Plastxc, trash
1 Data Sheet 4—6 corn seeds *bedding

' 1 Journal Page 1 cup, plastic, 9-oz :foods*,* assorted

| *lettuce, scraps grass
*1 mouse and habitat™ *water
* newspaper *wild bird sced

: - : /2 petri dish, top or bottom
“teacher supplied 1 teaspoon, plastic
Advance Preparation** receive the soiled bedding. Remind them to wash

One Week Before If grass is dormant in your area,
plant some grass seed in a planter with soil and allow
it to grow to several centimeters.

Background Information
Background Information for Activities 32, 33, 34, and
35 also applies to this activity.

Mice consume small amounts of food many times
throughout a day. In their natural environment, house
mice primarily eat the seeds, stems, and roots of grass
and weeds, as well as insects, living and dead.

Mice have lived in human habitations from the earliest
recorded times. They eat most foods that humans eat,
as well as glue, soap, cloth, and leather. Pet mice can
be fed a basic diet of inexpensive wild bird seed or
rodent foods, supplemented by produce such as raw
lettuce, carrots, beans, and corn. They eat apples,
various other fruits, nuts, popcorn, cereals, dog
biscuits, chips, and crackers. They also enjoy grass
and sod, eating both roots and stems, especially when
dampened with a sprayer. Some mice eat cheese, but
many care little for it, and it is not very good for them.
Mice should not be fed items high in sugar. It is wise
to have some hay or grass in the habitat as emergency
rations, as mice can starve to death in a day or two.

Teaching Suggestions

1. Divide your class into groups; the size of groups
depends on the number of mouse habitats.

2. Give each team of students materials for Try This:
1 mouse and habitat, newspaper, bedding, 1 plastic
cup, half a petri dish, 1 teaspoon, wild bird seed,
corn seeds, cheese, lettuce scraps, and water. Make
additional materials available for the class to share
and for use for Explore!

3. One or two students may hold the mouse while

the others clean its habitat. Provide a trash bag to
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their hands when they are finished.

4. Have students place a small cup of bird seed in the
habitat as a basic food supply. Remind them that
the mouse always needs enough food.

5. Have students place an empty plastic petri dish in
one corner of the habitat near the seeds.

6. For each test food, students should put in only the
amount that a plastic teaspoon will hold level. The
first three foods that all groups should test are
corn seeds, lettuce, and cheese.

7. Assist students as needed in making a chart to
record observations.

8. Remind students to check the habitat several
times during the day. The next day they should
record how much of each food is left.

9. Have students clean the petri dish and test three
more foods each day.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Do mice like cheese? What observations did you
make that showed you?

2. Do some teams have different results than other
teams? Does this mean that one team made a
mistake? If not, what does it mean?

3. Why do you think hard seeds might be better for
a mouse than soft bread, on a regular basis?

4. Mice live almost everywhere that people live. How
do you think this could have happened? Hint:
What foods do mice eat? What foods do people eat?

Results 7ry This: Mice will eat most of the foods listed.
Hard seeds and raw foods help the mouse keep its incisors
worn down. They also provide more nutrients than processed
foods. Mice generally do not like highly-seasoned foods.
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eI Do Mice Really Like Cheese?  Team Partners/Centers

hat foods do mice like best?

(CQ®EEWA You nced 1 mouse and habitat, newspaper, bedding, 1 plastic cup, half a petri

dish, 1 teaspoon, wild bird seed, corn seeds, cheese, lettuce, and other “foods.

Record the Focus Question at the top of your Journal Page.

maﬁty Note: Pick up mice at the base of the tail or gently underneath. Always

wash your hands after handlin g mice or their bedding.

1. Clean out the mouse habitat. Add fresh newspaper and bedding. Put
in a dish of fresh water.

2.Put in a plastic cup of bird seed as a basic food supply. Never leave the
mouse with little or no food. Place half of a petri dish in the habitat.

3. Now you will give the mouse three more foods. For each food, put in
only as much as one level teaspoon holds. The first three foods to add
are corn, lettuce, and cheese. Put them in the dish in three piles.

4. Make a chart on your Data Sheet. Your chart needs to have spaces to
list the foods, the date you tested each food, and notes about it.
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5.Check your habitat the next day. Record which foods the mouse ate.
Tell how much was left of each food.

6. Clean the petri dish and try three more foods. Record the results the
next day. Change foods again. Test 12 or more foods altogether.

WVestigate one or more of these activities, using the materials.

a. Give your mouse mealworms, isopods, earthworms, or small insects
(dead or alive). Does your mouse eat these creatures?

b. Design an experiment to find out how mice like their grass served. Do
they like it better wet or dry? Do they like the blades or roots better?

c. Give your mouse a small amount of each of the foods that you eat on
one day. Which foods does it eat> Which does it leave?
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37 Frogs, Toads, and Friends

In this activity Students create and maintain a habitat for a frog or toad.

Objectives

To construct a habitat that will maintain a frog or toad.
To observe and describe the behavior and environmental preferences of a frog or toad.

Materials  For each student: For each team or group:
~ 1 Activity Page * clay, modeling, or aluminum foil *book, Jennifer, Hecate, Macbeth,

For the class:

- 1 Journal Page 1 container, 6-L, with lid William McKinley, and Me,
] | *insects, worms, or other frog Elizabeth, by E. L. Konigsburg
food™ * potting soil
*1 jar lid seeds, grass or *wild bird seed or sod
*1 frog or toad™ 2 spray bottles
*ruler *tape, masking
 “teacher supplied 1 tray, clear plastic *water

Advance Preparation™

Sce the Living Materials section at the front of this
Teacher’s Guide for information about obtaining and
maintaining frogs and toads, as well as their food.

Background Information
Background Information for Activities 38 and 39 also
applics to this activity.

Frogs and toads are amphibians. There are more than
3500 species of frogs and toads. These animals are cold-
blooded, which means that their body temperature rises
or falls with the temperature of the air and water they
are exposed to. Most frog and toad species hatch in

water, and most return to water to mate and lay eggs.

Teaching Suggestions

1. This activity can be done as a center if you have
only one or two frogs or toads, or as a directed
teaching activity.

2. Give each team materials for Try This: one 6-liter
habitat with lid, 1 frog, 1 clear tray, clay or foil,

1 jar lid, ruler, and insects, worms, or other frog
food. Make additional materials available for the
class to share and for use for Explore!

3. Instruct students to place about 6 centimeters of
soil on one side of the container. To separate the
water from the soil, they may either pack the soil
firmly at the edge, use modeling clay or
aluminum foil as a bunker, or simply leave it as is.

4. Tell your students to cover the soil with grass
sod, grass seed, or wild bird seed. Sod is prefer-
able, if you have it available, as the frog will
churn up the soil before the seeds have sprouted.

5. Demonstrate how to place the clear tray on the
empty side of the habitat. Have students make
adjustments so the frog can move easily
throughout the habitat.
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LL.

Allow students to fill the tray with water. If water is
poured directly into the habitat, students will need
to regularly add clean water as it soaks into the
soil, until they have a “pond” on the empty side.

. Have students place a jar lid as a food dish in a

corner of the habitat. Provide some mealworms,
crickets, earthworms or other lively food. The
food dish helps keep track of the food choices.
Caution students to handle the frog gently, but to
prevent escapes. Check all habitats and secure
any loose lids with masking tape.

Remind students to sketch the habitat and
amphibian on their Journal Pages. Students should
wash their hands with warm water and soap after
hbandling frogs and toads.

Provide students with a few minutes daily to
observe the habitat, record changes to it, and
note where the frog sits and what it is doing.
Read Jennifer, Hecate, Macbeth, William McKinley,
and Me, Elizabeth to the class. This book is a
good read-aloud at Halloween.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1

24

Where does your frog or toad spend most of its
time, in water or on land?

What body parts does the frog or toad use as it
swallows? Describe how it uses these parts.

. How do you think your animal finds its food?

What observations did you make to support your
idea? What does the animal do when it finds food?

Results 7y This: The frog or toad will adapt quickly to its
new habitat and turn it very muddy. It finds its food if the
food is moving, but not if it is holding still.
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LXei\13YE YA Frogs, Toads, and Friends Team Partners

What kind of environment makes frogs and toads comfortable?

Get Ready Jennifer, Hecate, Macheth, William McKinley, and Me, Elizabeth by
E. L. Konigsburg is the story of a girl who risks losing her only friend

when she does not want to let their pet toad be cooked in a witch’s brew.
Read this amusing story of Jennifer, Elizabeth, and their athletic toad.

You need a 6-liter container with lid, 1 frog or foad, soil, sod or grass seeds or
wild bird seeds, 1 clear tray, clay or aluminum foil, 1 ruler, 1 jar lid, water,
and insects, worms, or other -frog food.

Record the Focus Question at the top of your Journal Page.

WBVIS Notze: Always wash your hands with soap after handling frogs or toads.

1. Put soil about 6 centimeters deep on one side of the container. Next
to the soil, make a wall of clay or foil. The wall holds the soil in place.

2. Plant sod, grass seed, or bird seed. Spray the soil with water.
3. Place the clear tray on the empty side of the container.

4. Pour water into the tray until it is 3—5 centimeters deep.

5.Putinajarlidasa
food tray. Add some
mealworms, crickets,
earthworms or other
live, moving food.

6. Get a frog or toad.
Hold it securely in
both hands. Put the
frog or toad into the
habitat. Snap the lid
on tight. If it is
loose, tape it on.
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7. Sketch the habitat on your Journal Page. Sketch the frog or toad too.

8. Observe the habitat daily. Record changes to the habitat. Note where
the frog is sitting. Describe what it is doing.

9. Keep the soil damp. Keep clean water in the tray.

IDY)le(cI] Tnvestigate one or more of these activities, using the materials.

a. Watch the frog as it swallows its food. Describe what it does.

b. Put a second frog in the habitat. How does your frog react?
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38 Frog or Toad?

In 'ﬂ’]’iS activity  Students learn to distinguish between a toad and a frog.

Objectives To describe similarities and differences of toads and frogs.

'Mai‘;e_l"ials'  For each student:

| *teacher supplied 1 Journal Page

For each team or group:
- 1 Activity Page *1 ruler

*1 frog or toad and habitat™ *water

For the class:
2 spray bottles

Advance Preparation™

See the Living Materials section at the beginning of
this Teacher’s Guide for information on obtaining
and maintaining frogs.

Background Information
Background Information for Activities 37 and 39 also
applies to this activity.

Frogs and toads are closely related. However, there
are some basic differences between these two groups
of amphibians.

Frogs usually are more active than toads. Frogs are
usually found in or near water, while toads are more
likely to be on land. Frogs tend to be long and
slender while toads are squat, dumpy, and round.
Frogs usually have wet, smooth, slippery skins. Toads
are more likely to have rough, bumpy, warty skin that
is rather dry or, at most, damp. Most frogs have
webbed hind feet while toads usually have little or no
webbing between the toes. Frogs have long back legs
that enable them to jump distances as great as 20
times their own length. Toads have shorter back legs
than frogs; they do not jump as often as frogs, nor as
far. Frogs have teeth in the upper jaw while toads, as
a rule, have no teeth.

The bulging eyes of both frogs and toads provide a
wide range of vision, which helps them hunt their
prey. Both frogs and toads have a whip-like tongue
attached to the front edge of the lower jaw. This
tongue has an adhesive pad that sticks to prey and
holds it while the tongue is pulled back into the frog’s
mouth. Both frogs and toads shed their thin skins
several times a year by pulling off the old skin with
their front legs and eating it. Their hearing organs can
hear both high- and low- frequency sounds quite well.

There are exceptions to these generalizations. A few
toads have smooth skins. Some frogs live away from
water and lack webbing on their feet. Tree frogs, for
example, have sticky pads on their toes for holding
onto smooth leaf surfaces in trees, far away from
water. However, the descriptions on the Activity Page
are generally accurate for most North American frogs
and toads that students are likely to encounter.
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There is a reason for the frog’s skin being wet. Nearly
all frogs have cutaneous skin, which means that they
can breathe through their skin. Most frogs must keep
their skin wet in order to breathe through their skin.
A gland in the body secretes mucus, a thick liquid that
covers the skin of many frogs. The mucus prevents
them from drying out. During winter, and when the
frog is sleeping underground or underwater, it
breathes only through its skin. Many frogs also take
in water through their skin. They rarely drink water,
but get water from the foods they eat.

Many species of frogs and toads have glands in their
skin that produce poisonous or bad-tasting liquids.
These substances deter predators by causing distress
in the mouth and digestive system. The fluids from
North American frogs and toads are harmless to
humans, but students always should wash their hands
after handling any animal, and of course they should
not taste the animal’s skin.

Teaching Suggestions

1. This activity can be done as a center if you have
only one or two frogs or toads, or as a directed
teaching activity if you have several animals and
habitats.

2. If you are doing this as a directed activity, give
each team of students materials for Try This:

1 frog or toad in its habitat and 1 ruler. Make
additional materials available for students to use
for the Explore! activities.

3. Discuss with students the importance of holding
their frog or toad gently yet securely. Frogs, espe-
cially, can be difficult for the uninitiated to hold
onto. Frogs are slippery, their back legs are strong,
and they can travel most of a meter in one leap.
Expect some escapes. Practice holding a frog your-
self, then demonstrate for students the correct way.

4. Instruct students to examine carefully the frog or
toad, touch its skin, look at its legs, notice where it
usually likes to be in the habitat, and observe its
behavior.

5. Tell your students to study the chart and illustra-
tions on their Activity Page and determine
whether their animal is a frog or a toad.

Explorations in Life Science




image36.jpg
Eyé’ s

bearing organ

\) .
e G A8

A

back legs
Toads Frogs

6. Remind students to use their Journal Pages to
sketch their animal, list each of the features they
observe, and describe any differences they notice
between their animal and the one pictured and
described on the Activity Page.

7. Urge your students to measure five or more phys-
ical features. They can measure the ones listed on
the Activity Page: front legs, back legs, toes, body
length, body width, and mouth width. They may
also measure size of eyes, resting height, and
length of front and back feet. Remind them to
record each measurement on their sketches.

8. Remind students to wash their hands thoroughly
with soap and water after handling frogs or toads.

9. Encourage students to try the Explore! activities,
or to think of ways to investigate their own ques-
tions about frogs and toads.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Do you think frogs or toads are smarter> What
observations make you think so? How could you
test your opinion?

2. Why do you think frogs spend more time in water
than toads do? What parts of a frog’s body do you
think needs more water than the toad’s?

3. How far do you think frogs can see? What obser-

vations support your answer? How could you test
the distance a frog or toad can see?
4. Why do you think frogs appear more often than

toads in storybooks, television, and movies? Do you have trouble observing the presence or absence of teeth.

discriminate easily between frogs and toads, using the

Results 7ry This: In most cases, students will be able to

descriptions and illustrations on the Activity Page. They may

think people like them more than toads? If so, why?

Explorations in Life Science
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21 Tiny Terrariums

In this attivity - Students make terrariums in bottles.

Objectives To observe the germination and development of plants in a terrarium.
To determine the conditions needed for vigorous plant growth.

Materials  For each student: For the class:
1 Activity Page *ruler paper, construction, black
|*1 bottle, clear plastic, 2-L, *scissors * potting soil
' 1 cup, marked, 30-mL tape, clear *other seeds or small plants
1 eye dropper *tape, masking, 5-cm *water
; grass seed *wild bird seed

*teacher supplied | 1 Journal Page

Background Information

Seeds germinate when they have adequate moisture,
oxygen, and the optimum temperature. The seeds
planted in this bottle terrarium may sprout more
quickly than those in open planters because the
temperature and humidity in the bottle are higher
than in the classroom.

After the bottle is sealed by the cap and clear tape,
the seeds usually do not have to be watered again.
The water that evaporates and is transpired cannot
escape the bottle. Instead, the water vapor condenses
on the sides of the bottle and returns to the soil,
providing the moisture needed for continued germi-
nation of seeds and growth of the sprouted plants.

It is important not to leave the bottle terrarium in
direct sunlight for hours at a time after the plants have
started to grow. They may wilt and die from the heat.

Teaching Suggestions

1. Give each student materials for Try This: 1 clear
plastic 2-liter bottle, grass seed, wild bird sced,
other seeds, scissors, clear tape, eye droppers,
masking tape, 1 marked, 30-milliliter cup, ruler,
water. Make additional materials available for the
class to share and for Explore!

2. Instruct your students to make sure the plastic
bottle is clean and free of soap. Remind them to
label the bottles with their names.

3. Show students how to cut the bottle most of the
way around and fold the bottle open on the
plastic hinge that remains. You may need to start
the cuts yourself. Safety Note: Caution students to
use care when handling the cut edges, which may be
sharp.

4. Tell students to add potting soil to a depth of
about 5 centimeters. Remind them not to pack
down the soil.

5. Let students sprinkle grass seeds, wild bird seeds,
or other seeds on the soil. If small plants are
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10.

available, they may plant those in the soil as well.
Have them carefully cover the seeds with another
centimeter or so of soil.

Students should use the small, marked cup to
measure 30-60 milliliters of water (1-2 cupfuls)
and use the eye dropper to water the soil. The
soil should be moist but not soaked.

Provide students with clear tape to seal the bottles.
Ask them to check that the cap is on the bottle.
Provide a warm, well-lighted area for students to
place their bottles.

Remind all students to make an observation
chart on their Journal Pages. Depending on your
class, you may wish to provide a sample chart.
The chart should include the date started, the
seeds planted, the amount of water used, and
illustrations of the finished terrarium.

Encourage your students to examine their bottle
terrariums every day and describe and illustrate
the changes that occur. They should include plant
height measurements and estimates of the
number of seeds that have sprouted.

Think It Over
After students have tried the Explore! activitics, chal-
lenge them with these discussion questions.

1

2

Where do you think the water drops on the inside
wall of the bottle come from?

Why do you think some seeds sprout more quickly
in the bottle than they do in an open planter?

. Do you think the seeds need sunlight> What

about the sprouted plants? How could you design
an experiment to test your idea?

Results 7ry This: Most grass and wild bird seeds sprout
within a week at typical classroom temperatures.
Condensation forms on the inside wall of the bottle when it
is in warm sunlight. Seeds do not need sunlight but growing
plants do.
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:tai\%13 12 Frog or Toad?

Team Partners/Centers

Is your amphibian a frog or toad?

CCMEEINA You need 1 frog or toad in its habitat and 1 ruler.

Record the Focus Question at the top of your Journal Page.

QWA Safery Note: Hold your frog or toad gently, but securely. Keep it from
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escaping. Always wash your hands with soap after handling frogs or toads.

1. Carefully examine the frog or toad you have. Touch its skin. Look at its

legs and feet.

2. Notice where the frog or toad likes to stay in the habitat, in the water

or on the soil. Observe its behavior.

3. Study the chart and pictures below.

Toads

bumpy, warty skin
dry or damp skin
rough, not slippery skin
short back legs
jumps short distances
jumps very little
usually stays in soil
no teeth
dumpy, squat, round body

little or no webbing on feet

smooth skin

very wet skin
slippery skin

long back legs

jumps long distances
jumps often
usually stays in water or mud
teeth in upper jaw

slender body

webbing on feet

4. Compare your animal to the lists and pictures.

5. Figure out whether your animal is a frog or a toad.

6.On your Journal Page, sketch your animal. List each feature you

observe on your animal.

Explorations in Life Science
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Activity 38

ALY 7. Describe anything that is different about your animal, compared with
the picture of the same kind of animal.

8. Use a ruler to measure five or more physical features. For example,
you could measure front legs, back legs, toes, body length, body
width, and mouth. What other things can you measure? Record all
measurements on your sketch.

IO Investigate one or more of these activities, using the materials.

a. How far can your frog see? Design an experiment to find out.

b. Trade animals with another team. How is this animal like the first
one? How is it different?

c. Spray your animal with water. What does it do?

d. Place your animal on the soil part of the habitat. How long does it
stay there before hopping into the water?

e. Look for frogs and toads outdoors. Ponds, other damp places, the
edges of woods, and even dry, dusty places next to buildings are good
places to find frogs and toads. Try to catch them and observe them.
How are they alike? How are they different?
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39 Frog Fishing

“In this aCtiVi’(y Students learn what foods frogs and toads will eat and how they hunt.

Objectives To observe and describe frog or toad feeding habits.
To determine how frogs and toads recognize food, based on direct observation.

Materials For each student:
1 Activity Page
- 1 Data Sheet
1 Journal Page

*teacher supplied

For each team of two:

1 pe fishing line, 45-cm™
*1 frog or toad in its habitat™
*3 mealworms, crickets, or worms™ *1 ruler
*1 pencil

'/ petri dish or *1 jar lid

For the class:
*bread and fruit bits
*frog food, assorted™

*1 pair scissors

Advance Preparation™

1. See the Living Materials section at the front of
this Teacher’s Guide for information on obtaining
and maintaining frogs and toads.

2. See the Living Materials section for information
on food choices. For the beginning of the activity,
provide mealworms, crickets, or earthworms. For
additional foods, provide any of the following,
both living and dead: isopods, slugs, small snails,
beetles, other insects, and hamburger (cooked).

3. Cut 15 pieces of fishing line, each 45 centimeters.

Background Information
Background Information for Activities 37 and 38 also
applies to this activity.

The bulging eyes of frogs and toads can see in many
directions. Frogs apparently do not recognize dead
organisms as food. The food must move fast enough
for their eyes to detect the movement. Some snails
and slugs move so slowly that the frog does not see
them. Mealworms move just enough to be noticed.

Although they move quickly and accurately, frogs
sometimes miss their prey. Frogs have sensitive taste
buds and will spit out food that they find distasteful.
Frogs dine by holding the animal in their mouths and
gradually swallowing it with the help of the eyes.
Blinking pushes the frog’s eyeballs down deeply into
their sockets. This action increases pressure in the
mouth and helps the frog swallow by forcing the food
down the throat.

Teaching Suggestions

1. This activity can be done as a center or as a
directed teaching activity.

2. Give each team of students materials for Try This:
1 frog or toad and habitat, 1 piece fishing line,
1 pencil, half a petri dish or jar lid, and 3 meal-
worms, crickets, or earthworms. Make additional
materials available for the class to share and for
students to use for Explore!
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3. Tell students to place half a petri dish or a jar lid
in the container to hold food, then add the three
mealworms, earthworms, or crickets to it.

4. Encourage your students to observe and describe
the behavior of the frog or toad, and to keep track
of what happens to each organism.

5. After the frog has eaten or lost all of the food,
remind students to make a chart to show what
happened. Headings such as Eaten, Escaped,
Ignored, or Lost are useful. This chart will be used
to record the fate of the frog’s food for the next
two weeks.

6. Demonstrate how to tie one end of a piece of
fishing line to the eraser end of a pencil, then
loosely tie a dead food choice to the other end.

7. Show students how to dangle the line near the
feeding dish. They need to move it a little until
the frog snaps at the bait.

8. Remind students to put food in the dish twice a
day for a week and keep records on their charts.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Are there any foods that the frog ignores? Does it
spit out any foods? What are these foods like?

2. What did you do with the fishing line to get the
frog to snap at the food? How do you think the
fishing line gets the frog to eat food it would not
eat from a dish?

3. What senses do you think the frog uses to find its
food? What observations suggest that it uses one
sense (vision) more than others?

Results 7ry This: Frogs eat many varieties of small, live
organisms. Frogs will eat hamburger bits or dead insects, if
the frogs see them moving. Frogs generally do not eat plant
material. They spit out food with hard shells or other
distasteful food.

Explorations in Life Science
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LXeil'13781] Frog Fishing Team Partners
Focus Question Rl el frogs and toads hunt and eat?

(©QWETWA You need 1 frog or toad in its habitat, half a petri dish or ajar lid, 1 pencil, 1

piece fishing line, 3 mealworms, crickets, or worms, and other - foods.

Record the Focus Question at the top of your Journal Page.

Try This Safety Note: Always wash your hands after handling frogs or toads.
1. Place half of a petri dish in the habitat.

2. Place three live mealworms, earthworms, or crickets in the dish.

3. Watch the frog or toad. On your Journal Page, describe how the frog

Q catches its food and swallows it.

4. Make a chart on your Data Sheet. The chart will show what happens
to each piece of food you give the frog. Use headings such as Eaten,
Escaped, Ignored, and Lost in Habitat.

5. Tie one end of the fishing line to the
eraser end of a pencil. On the other

end of the line, loosely tie a dead
\ / 6

mealworm, cricket, or worm.

anted to purchaser to photocopy for classroom use.

. Dangle the line near the feeding
dish. Move it gently until the frog
snaps at the bait. Draw and describe
what happens.

7. Put food in the dish twice a day for a

week. Each time, put in three pieces
of food. Try different kinds of food.
Keep records on your chart.

DN Investigate one or more of these activities, using the materials.

a. Use the fishing line to find out if the frog will take hamburger.

© 1997 Delta Education, Inc. Permis:

b. Does the frog take some foods from the fishing line more than from
the dish? Design an experiment to find out. Use four or more foods.

c. Feed the frog an isopod or snail. What does the frog or toad do?

d. Think of a way that you could train a frog or toad to come to the
dish. Describe what you do, and whether it works.

e. Try to get the frog or toad to eat food make from plants. You can try
pieces of fruit or vegetable, bread, or crackers. Describe what you do,
and what happens.
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In this activity

40 Mealworm Farming

Students keep and raise mealworms, the larvae of darkling beetles.

- Objectives To construct a habitat that promotes mealworm growth.
- ~ To describe changes in insect growth and development.
Materials  For each student: For each team of fwo: For the class:
= 1 Activity Page *%y cup bran or oatmeal *8 English muffins or rolls™
1 Journal Page 1 mealworm container, plastic, with lid *cereals, other
- : = *5 mealworms™ *knife, kitchen
*teacher supplied : *1 pe vegetable, raw, or citrus rind™

Advance Preparation™

1.

See the Living Materials section at the front of
this Teacher’s Guide for information on obtaining
and maintaining mealworms. You will need about
75-90 mealworms.

Purchase a few potatoes, carrots, or other vegeta-
bles that do not mold easily, or citrus fruits. Cut
the vegetables or fruit rinds into pieces about

4 centimeters long and 2 centimeters wide.
Refrigerate English muffins, rolls, or similar stale
bread products for use in Explore!

Background Information
Background Information for Activities 41, 42, 43, and
44 also applies to this activity.

Mealworms are the larvae of the darkling beetle, a
familiar beetle that lives in large granaries and can
often be found in old flour, bran, oatmeal, and similar
grain products. Mealworm larvae eat primarily cereal.
The mealworm larva is usually a yellow-tan or a pale
reddish-brown color. Mealworm larvae are found
worldwide in food caten by people, especially in grain
products. The minute white bean-shaped egg and the
frass, the sawdust-like excretions of the larvae, blend
in with the grain products. Eggs blend in so
completely that you will not be able to identify any in
the classroom mealworm farms.

Adult darkling beetles are 12-20 millimeters long.
Although usually off-white or reddish-black when
newly emerged from the pupa, they generally turn
black within a day or two.

Teaching Suggestions
1. Give each team of students materials for Try This:

5 mealworms, 1 plastic mealworm container, 1 lid,
about %: cup bran or oatmeal, ruler, raw vegetable
or fruit rind. Make additional materials available
for the class to share and for students to use for
the Explore! activities.

Instruct your students to cover the bottom of their
mealworm containers with bran or oatmeal, about
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2 centimeters deep. Provide five mealworms for
each team of students to place into the cereal.

. Provide a piece of raw vegetable or a citrus fruit
rind. Have students place it in the mealworm farm.

. Direct students to create a chart to record all daily

observations.

Provide students with a few minutes each day for

observation. They need to count the mealworms,

measure their length in millimeters, look for shed
skins, investigate what has happened to the raw
vegetables or fruit, and examine the bran or
oatmeal for changes, such as the presence of frass.

. Remind students to replace the raw vegetable or
fruit rind when it dries out, and to remove any
moldy food.

. Encourage students to set up and conduct the
experiments described in Explore! They may join
with classmates for those activities requiring more
than one mealworm farm.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1,

What happened in your mealworm farms? Did
more mealworms die in some farms than in
others? Why do you think this happened?

How often do your mealworms seem to shed their
skins? Why do you think they do this? Do you
think they will do this their whole lives?

Do mealworms grow faster in warmer or cooler
temperatures? How do you know?

. Have you seen mealworms before? Where would

you expect to find them? Hint: Think about places
in your house that are similar to the mealworm farm.

Results Try This: Most mealworms will flourish in the
conditions set up in this activity. Some will die in farms that
lack adequate moisture. Mealworms purchased from a pet
store will pupate within 2—4 weeks.

Explorations in Life Science
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LT D] Mealworm Farming Team Partners

Rl OIS ilelo) How do you set up a mealworm farm?

(®SWECCNA You need 5 mealworms, 1 mealworm container with a lid, bran or oatmeal,
1 ruler, and a piece of raw vegetable or citrus fruit rind.

Record the Focus Question at the top of your Journal Page.

WORLEY Note: Always wash your bands after handling mealworms.

1. Fill your mealworm container to about 2 centimeters deep with bran
or oatmeal.

2. Place the five mealworms in the container.

3.Add a piece of raw vegetable or citrus fruit rind. It is important to use
a vegetable or fruit that does not mold easily.

4. Make a chart on your Journal Page. List
the date you started. Describe what you did.

5. Examine your farm daily. Each day, count the larvae. Measure the
mealworms in millimeters. Notice any changes in their size or shape.
Look for shed mealworm skins. Examine the bran or oatmeal for
changes. Look closely at the raw vegetables or fruit. Record all
changes on your chart.

6. Replace the raw vegetable or fruit when it is dry. Remove any moldy
food as soon as possible.

p)[e)(} [nvestigate one or more of these activities, using the materials.

a. Refrigerate an English muffin or roll. Break it into four pieces. Place
one piece in the mealworm farm. How do the mealworms use it?

b. Set up a farm using a different grain food. You can use bran, oatmeal,
wheat cereal, flour, dry cereal, or any other grain food. Compare what
happens to the mealworms in the two farms.

c. Set up three farms the same way. Put one farm in a cool place. Put
another in a warm place. Leave the third farm in a place with a usual
temperature. Do you think one set of mealworms will grow faster? Or
will all sets grow just as fast? Record what really happens.
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"In this activity Students measure mealworms, graph lengths, and calculate statistical values for the lengths.

41 Mealworm Math

Objectives

To observe the range in size for mealworm larvae.
To apply the math concepts of mode, range, median, and average.

Materials  For cach student:
1 Activity Page

*1 calculator (optional)
2 Graph Sheets

| *teacher suépﬁed 1 Journal Page

For each team of fwo:
1 magnifier
*5 mealworms™
*1 mealworm farm
*1 ruler

Advance Preparation™
Day Before Establish mealworm farms as described

in

Activity 40.

Review SI (metric) measurement and the concepts of
mode, range, median, and average.

Background Information
Background Information for Activities 40, 42, 43, and
44 also applies to this activity.

M

calworm larvae have six legs located in pairs on the

three thoracic segments directly behind the first
segment, which is the head. They have nine abdom-
inal segments as well, for a total of thirteen segments,
regardless of their size.

M

calworms may be as short as 3—4 millimeters when

first noticed in the bran after hatching from the eggs.
They may grow to nearly 30 millimeters long before

pupating. If you have just purchased them from the pet
store, they will range in length from 15-25 millimeters.
The legs and segments are all about 2 millimeters long.

The mathematical mode of a set of data is the number
that occurs most often. The range is the difference
between the greatest value, in this case the longest
mealworm, and the least, the shortest one. The
median is the value that lands in the middle when all
values (mealworm lengths) are arranged from shortest

to

longest. The average or mean of this sct of data is

found by finding the sum of all lengths and dividing
it by the total number of mealworms.

Teaching Suggestions

1
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. Give each student materials for Ty This: 1 meal-
worm farm with 5 mealworms, 1 magnifier,
1 ruler, 1 calculator (optional).
. Assist the class as needed in creating a chart for
recording the lengths of 25 mealworms. You may
wish to draw a sample chart on the board.
Demonstrate how to use the ruler to measure the
length of a mealworm in millimeters, the most
convenient unit for comparing mealworm larvae.

4. Encourage students to share their measurements
with other teams until each student has recorded
the lengths of a total of 25 mealworms (their
own plus 20 others).

5. Demonstrate for students how to use the Graph
Sheet to create a bar graph of the lengths of
mealworms.

6. Show students how to graph the length of each
mealworm in its own block on the graph paper,
going from left to right.

7. Remind students how to determine the mode—
the length that occurs most often on their graph.

8. Ask students to determine the range—the differ-
ence between the longest and shortest length.

9. Help students discover the median, which is the
length closest to the middle between the longest
and shortest length.

10. Review how to calculate the average or mean.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1. Do you think that you would get similar results
with any group of mealworms? When might you
get very different values?

2. Did other members of your class find the same
mode or the same average that you did?

3. Did anyone have the same number for the mode
and the average? Why would that happen some-
times? Why would it not happen all of the time?

4. Does the size of the mealworm make a difference
in number of segments or legs that it has?

5. How do the lengths of the legs compare on a
single mealworm?

Results 7Try This: The mode, range, median, and mean will
vary, depending upon the age of the mealworms. Recently-
purchased mealworms from a pet store will have fairly
uniform lengths. If some mealworms are newly-hatched in
an established habitat, a wide range of lengths will be evident.
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Ve )\ 1\TR7 VB Mealworm Math Team Partners
F

UeiRelESilel} How do the lengths of your mealworms compare to others?

Get BCENA Youu need 1 mealworm habitat with 5 mealworms, 1 magnifier, and 1 ruler.

Record the Focus Question at the top of your Journal Page.

WIS Noze: Always wash your hands after handling mealworms.

1.On your Data Sheet, make a chart to

record the lengths of 25 mealworms. “ -
o
2.Use the ruler to measure the length of | [7Z 7770 TP TV LN,
your five mealworms in millimeters. P A
Record all information on your

Journal Page.
3. Check with five other teams. Record the lengths of 20 more mealworms.

4. Make a bar graph. Your graph will show the lengths of all 25
mealworms. First, mark the left side of the paper from 2 millimeters
to 30 millimeters, as shown. Next, label your graph. Give it a title.

5. Graph the length of each mealworm. - Mealworm Lengths
6. Find the mode of your data. This 28
is the length that occurs most often 26 =
on your graph. Record the mode. o
7.Find the range of your data. This ~, 20
is the difference between the § j g
longest and shortest length. T 74
;O
8.Find the median. This is the 3 2
length closest to the middle ]g
between the longest and shortest. 6
9. Calculate the average or mean. ;’t
First, add all of the lengths 0
together. Then divide by the 123456789
number of mealworms (25). Mealworms

DYl [nvestigate one or more of these activities, using the materials.

a. Make a second graph. On this graph, show the number of

mealworms for each length.

b. Count the number of segments on 10 mealworms. Compare the
number of segments on each mealworm.

c. Count the legs on your mealworms. Describe where they are attached
to the mealworm. Measure each leg on one mealworm.
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IXelgb O olg] Can you make a terrarium in a bottle?

(©QONEETNA You need 1 clear plastic bottle, grass seed, wild bird seed, other seeds, scissors,
clear tape, masking tape, 1 small, marked cup, 1 eye dropper, potting soil,
1 ruler, and water.

Record the Focus Question at the top of your Journal Page.

Try This

8
z
)
Z
=
5
3
a
=
©

1. Rinse out the plastic bottle. Make sure it is clean and soap-free.
2. Use the masking tape to put your name on the bottle.

3. Cut the plastic bottle most of the way around, as shown. Gently and
carefully open the bottle at the cut.

4. Put soil in the bottom of the bottle. Make it about 5 centimeters
deep. Do not pack the soil down.

5. Sprinkle grass seeds and wild bird seeds on the soil.
Cover the seeds with about 1 centimeter more of soil.

6. Use the small, marked cup to measure 30 to
60 milliliters of water. Use the eye dropper to make
the soil just moist. Do not soak it.

7. Use the clear tape to seal the bottle back together.
Make sure the cap is on the bottle.

8. On your Journal Page, make a chart for your
observations. List the date you started, the seeds you
planted, and how much water you used. Draw a
picture of your terrarium as it looks today.

9. Place the bottle in a warm, well-lighted area.

10. Observe your bottle terrarium daily. Describe and draw the changes

that take place. Count how many plants are growing. Measure the
plants with a ruler.

11. Record all observations on your Journal Page.

1590)[e)(Sl Investigate one or more of these activities, using the materials.

Explorations in Life Science

a. After a week, move your terrarium from warm sunlight to cool shade.
Leave it there for another week. Describe what happens.

b. Completely soak the soil with water. What do you think will happen?
What changes occur in the plants?

c. Cover the top half of the bottle with black construction paper.
Observe the terrarium for a week. How do the plants change?
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22 Tiny Vivariums

 In this activity Students create vivariums which contain living plants and small animals.

Objective  To observe how plants and animals affect cach other in a closed system.

Materials  For each student: For the class:
1 Activity Page *2 garden snails or slugs, small™ *bark picces
*1 bottle terrarium™ 1 Journal Page " pebbles
*chalk dust *2 pill bugs™ seeds, grass or radish
*1 cricket™ *scissors * twigs
1 cup, marked, 30-mL tape, clear *water

*teacher supplied  *2 earthworms™

Advance Preparation**

1. Refer to Activity 21 for instructions on making
the bottle terrarium.

2. Refer to the Living Materials section for informa-
tion on obtaining garden snails, crickets, pill bugs,
and earthworms.

Background Information
Background Information for Activity 21 also applies
to this activity.

Plants produce their food through phoraosynthesis. In
this process, plants combine water with carbon
dioxide to make glucose, a sugar and oxygen gas.
Photosynthesis requires light and the presence of
chlorophyll, the green coloring in plants.

The small animals that are added to the terrarium
will interact well with the plants. Snails eat some
living and some decaying organic material. Crickets
and isopods (sowbugs or pillbugs) generally eat
decaying organic material, as do earthworms.

All animals take in oxygen and give off carbon dioxide.
Plants take in carbon dioxide and give off oxygen as a
by-product of photosynthesis. If just two or three
animals are added to the terrarium, the needs of the
plants and animals are more likely to be balanced.

Teaching Suggestions

1. Give each student materials for 77y This: 1 bottle
terrarium (from Activity 21), 2 pill bugs, 1 small
cricket, 2 small snails or slugs, 2 earthworms,
chalk dust, 1 marked 30-milliliter cup, scissors,
clear tape, water. Make additional materials avail-
able for the class to share and for Explore!

2. Instruct your students to use scissors to open
their terrariums from Activity 21 and leave the
top open on the plastic hinge as they did before.

3. Have students examine their plants. If their seeds
have not germinated, or if their small plants are
dead or dying, have them add secds or plants.
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10.

. Tell students to feel the soil. If it is moist and if

the bottle walls are damp, they should not add any
water. If the soil is dry, they need to add water.

. Allow students to add the animals to their bottles.

Caution students not to crowd the vivarium.
Suggest that students put in a pebble and a twig or
piece of bark for the animals to climb on and hide
under. Have them put a little chalk dust in one
area for the snails. They could add a dead insect,
a few grass seeds, or radish seeds for the cricket.

. Show students how to use clear tape to seal the

bottle back together. Remind them to make sure
the cap is on the top.

. Stress to your students that it is important to

keep the vivarium in a warm, lighted area but not
in hot, direct sunlight, which can kill the plants.

. Encourage students to maintain a daily log on

their Journal Pages describing what changes
occur in the vivarium.

Insist that students release the animals if the plants
stop growing or begin to turn brown, or if any of
the animals looks unwell. Do not allow students to
release animals that were not gathered locally.

Think It Over
After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

1

2

. The bottle is sealed. Where do you think the

animals get their oxygen?
What do you think would happen if you doubled
the number of animals you added?

. What would happen to the air, water, and plants in

your vivarium if the animals had offspring? What
would happen in nature to prevent this?

Results 7ry This: The plants and animals should get along
fine for several weeks until the plants start dying. The
animals then need to be released so that they can find food
and oxygen.

Explorations in Life Science
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How will animals and plants live together in an enclosed vivarium?
(©SR LA You nced 1 bottle terrarium (from Activity 21), 2 pill bugs, 1 cricket, 2 small

snails or slugs, 2 earthworms, chalk dust, 1 small, marked cup, scissors, clear
tape, pieces of bark, rock, and twigs, and water.

Record the Focus Question at the top of your Journal Page.

WM Safety Note: Wash your hands after handling the animals.

1. Cut the tape to open your terrarium. Leave it open on the plastic hinge.

2.Look at your plants. Add seeds or plants if they are needed.

3. Feel the soil. If it is dry, add water. Use the small, marked cup. Measure
how much water you add. Make the soil damp but not soaked.

4. Add up to two pill bugs, two snails or slugs, one
cricket, and two earthworms.

5. Add one small pebble and a twig or piece of

j:“ bark. These are for the animals to climb on

_§ and hide under. Add a small pile of chalk dust.
E“ 6. Tape the bottle back together. Put the cap on.
£ 7.You have made a vivarium, a terrarium with

animals in it. Put your vivarium in a warm
place. Do not put it in bright sunshine.

8. On your Journal Page, record what you did

today. Draw what the vivarium looks like.

9.Keep a daily log on your Journal Page. Describe the changes that

take place. Add water if the vivarium dries out or plants wilt.

z
£
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10. Let the animals go when one of these things happens: the plants
stop growing, the plants begin to turn brown, or three weeks go by.

13O0 Tnvestigate one or more of these activities, using the materials.

a. Cover part of the bottle with black paper so that the soil is hidden.
Later, take off the paper and look for the worms in the bottle.

b. Add a piece of apple, potato, or other fruit or vegetable. Which
animals go near it> How do they seem to use it?

c. Put in a small dead insect or mealworm. Which animal goes near it?

d. When you take apart your vivarium, search through the soil. How
many worms are in there now? Is this the same number you started
with? If not, what do you think happened?
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23 Bean Bags and Radish Strips

In this activity = Students germinate bean seeds and radish seeds in a clear gel and observe the parts of the seedlings.

Objectives To observe and describe the process of seed germination.
To relate the parts of a seed to the development of the young plant.

Materials  For each student: For each team of two: For the class:
‘ 1 Activity Page 1 bag, plastic, reclosable *bulletin board
' 1 Journal Page 1 cup, marked, 30-mL * paper, construction, dark

1 planter, small or *milk carton
*1 push pin

3 seeds, fava bean

6 seeds, radish
*1 ruler
*1 pe tape, masking, 5-cm

* paper, scrap™
poly crystals™

*potting soil
teaspoon, plastic

- *water

*teacher supplied

Advance Preparation**
Place one-half teaspoon poly crystals onto each of 15
pieces of scrap paper for distribution to students.

bag and carefully pour off any excess water.
Caution: Do not put any gel into the sink or toilet! It
clogs plumbing.

. 6. Have students arrange six radish seeds on one side
Background Information of the bag and three fava bean seeds on the other
Background Information for Activities 18, 19, 21, 22, side. All the seeds need to be in the gel or
24, and 26 also applies to this activity. touching the gel.
Seeds need oxygen, warmth, and moisture in order to 7. Remind.your studer}ts to ca_rcfu]ly observe their
germinate (sprout). The poly crystals used in this seeds daily, to describe and illustrate the changes,
activity form a gel after absorbing water; they are and to measure the groth of cac}} Plaf}t'
similar to the material used in disposable diapers. The 8. Have students find the difference in height
gel provides a steady supply of moisture to the seeds. between the largest and shortest plant of each type

. i after seven days.

Becagse the poly crystals contain no nutrients for the 9. Suggest that students plant the seedlings with the
scedlings, the bean and ra,dISh Se,EdS need to be gel in potting soil, using a planter or clean, single-
moved to a p]e}ntcr ofvpottmg soil five to seven days serve milk carton. Remind students to dispose of gel
after germination begins. The gel can be transferred Srsihe wuiasts Bisheh migton thesink ’
along with the seedlings into the soil, and will help
hold moisture. Think It Over

Teaching Suggestions
1. Give each team of students materials for Try This:

After students have tried the Explore! activities, chal-
lenge them with these discussion questions.

6 radish seeds, 3 fava bean seeds, 1 reclosable plastic 1. Did all f’f the seeds germinate at the same time? If
bag, 1 marked 30-milliliter cup, a pinch of poly not, which ones sprouted sooner? )
crystals (about "4 tsp) on scrap paper, 1 ruler, 1 push 2. What does the young plant look like after it sprouts?
pin, 1 piece masking tape. Make additional mate- What happens to the inside part of the seed?
rials available for the class to share and for 3. About how many days do'es it take for bean plants
students to use as needed for the Explore! questions. to get real leaves? For radish plants?

2. Instruct your students to pour their poly crystals 4. Why do you think the sceds have to be trans-

into the reclosable plastic bag. Have them use the
marked 30-milliliter cup to measure and pour
120 milliliters of water into the bag.

3. Have students use masking tape to label their bags
with their names. Show them how to use a push
pin to hang the bag on a bulletin board overnight.

4. Ask students to make a chart on their Journal Pages.
They need to record today’s date and what they did.

5. The next day, show how to open one end of the

50

planted into soil> What happens to plants that are
left in the gel?

Results 7ry This: Both kinds of seed germinate and are
ready for transplanting in five to seven days. The radish seeds
germinate a little sooner than the beans. Nearly all of the
seeds will sprout in the gel.
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—~ that may be harmful if misused. Read cautions

Xa i\ |\"PRY Bean Bags and Radish Strips Team Partners

WARNING — This set contains chemicals

on individual containers carefully. Not to be
used by children except under adult supervision.

Igelel O[S ile)gf Can you grow beans and radishes without soil?

(MSWNCEINA You need 6 radish seeds, 3  fava bean seeds, 1 reclosable plastic bag, 1 small
cup, poly crystals (on scrap paper), 1 vuler, 1 push pin, potting soil, 1 planter

or milk carton, water, and masking tape.

Record the Focus Question at the top of your Journal Page.

RALIEL 1. Pour the poly crystals from the paper into the bag.

2.Use the cup to measure 120 milliliters of water. Pour it into the bag.
Push out some air. Seal the bag.

g
g
2

3. Use masking tape to put your name on
your bag. Use the push pin to hang your
bag. Leave the bag overnight.

4. On your Journal Page, make a chart for
your observations. Write the day you
started, what you did, and how much

x> water you used.

anted to purchaser to photocopy fi

o f
2 J)
By ;’,g,o/,‘ "L

E_ 5.The next day, open your bag. Pour out any extra water.
= 6. Plant six radish seeds on one side of the bag. Plant three fava bean
E seeds on the other side. All of the seeds need to be in the gel.
E 7.Observe your seeds daily. On your Journal
= Page, describe how the seeds change.
2 Measure each plant. Draw pictures.
8.Find the difference in height between the
tallest and shortest bean plant after seven
days. Then do the same for the radish
plants. YerB Yoo, 13
9. Fill a planter or milk carton most of the way | % ’% g d,,.fé £ f
with soil. Plant the seeds and some gel. Add E;;f/ﬁio/‘é 2‘@ A
water until the soil is moist but not soaked. S -
Investigate one or both of these activities, using the materials.

a. Leave one plant in the gel to see what happens.

b. Hang the plastic bag on the wall. Cover it with black construction
paper. Leave it for four days. What happens to the plants?
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