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Reproducible Masters

Reproducible masters provide the structure and forms you and your
students need to organize students’ work and record their observations.
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A Journal Page encourages students to focus on
one question at a time, and to draw or describe
what they did and what happened, as well as why
they think they got the results they observed.

The Data Sheet provides forms for creating
tables and diagrams with annotations and
explanations.

Name Date
e e e
Activity Number and Title

TableTide Notes

— SN

Diagram Title S

Caption for dagram

%”’

Expoatons i e Scnce

Another page, the Graph Sheet, provides a grid
that may be used for line or bar graphs. The
sheet also encourages students to label their
graphs appropriately.
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The Teaching Notes

To facilitate teacher preparation, the Teaching Notes
for each activity includes the following sections.

* In this activity summarizes what
the students experience as they do

i this activity_ Srudents discover hov well snails can travel long a varity o

‘Objectives | To descibe how snaistravel on a variety of surfaces and slopes.
- ' To compare surfaces snails prefer to those they avoid.

hjects.

the activity. B | Forcech rvdenr o
1 Activity Page 1 cup, marked, 30-mL.
| 1 Journal Page 1 eye dropper *scissors
| *1 garden snail™ spray bottles
| *1 pencil “water

1 pe string, 30-em™

* Objectives list what the students

should expect to accomplish educa-
tionally as they do the activity.

* Materials required for doing the
activity are listed.

* Advance Preparation (if necessary)
helps you prepare for a successful
activity.

* Background Information supple-
ments the information available in
your curriculum.

* Teaching Suggestions provide step-
by-step instructions and helpful
tips for conducting the activity.

Explorations in Life Science

“teacher supplied |

1 pe yarn, 30-cm*™
Advance Preparation™ 4. Tvite students to turn 2 piece of yam info
See the Living Materials section for information on sightrope by having one partner hold ir taut. Have
collecting garden snais. the other partner place the snail on the yam. Once
Gl o i oS SR b it is on the yam, have students obscrve whether
. Cut 15 picces of string and 15 pieces of yarn, cic the snail will travel along the yarn when it is held
about 30 centimeters long, or have students do this. Ly
B Spry e AR ety e a0 RS 5. Whn the sl b spent some time o the yum,
cfore doing the actvity : .
3. Fill each 30-milliliter cup about two-thirds of the ;;'(“;:dui“;t‘:“;’ e St EXPERan IR
v, oz have students do this 6. Tnvite your students 1o allow the sl o travel along
Background Information 2 finger or arm, and 1o observe its forward motion.
Background Information on snails in Activities 12, 7 :"“““"r:":'mls "’V“(’;"“':%, ;Z{b;;;?;tmst
13,14, and 16 also applic: this activi o ry some of the activit in !
A5 tfo tppiee R0t Bem e 5. Remind students 1o illustrate end describe what

The snail's mucus trail, which it secretes from the
front of the foor, not only protects the foot but also
‘makes it easy for the snail to travel on many surfaces,
whether the snail is right side up or upside down.
Snails can climb string, pencils, and walls. They can
glide across surfaces as sharp as razor blades
(although it is not recommended that you try this
surface in your class).

Teaching Suggestions

Safety Nate: Remind students to bandle smails genly and
10 wash their hands after handling snails

Give each team of students materials for Try This:
1 garden snail, 1 piece string, 1 piece yarn,

1 pencil, 1 cye dropper, 1 small cup of water. Make
additional matcrils available for the class to share
and for students to use for the Explore! questions.
2. Show students how to use the eye dropper o
gently spray water over the snail, especially at the
opening, to eacourage the snail to become act
Tnstruct your students to place the snail on 2
pencil. Once the snail is moving along the pencil,
have students hold the pencil in the positions
suggested on the Activity Page. Wash tbe pencil
wwben fnisbed.

they did and what happened on their Journal Pages.

Think It Over
After students have tricd the Explorelactvitis, chal-
lenge them with these discussion questions.

1. Which materials do snails scem to prefer to move

on? What observations make you think so?

Think about the materials the snails prefer. Is

there anything that s alike about them? What

about the materials the snails avoid?

On which material did the snail move most

sapidly? Why do you think this happened?

What does a snail feel like on your finger? Why

do you think it feels that way”

5. Did the snail’s shell ever tip over or make it fal off
of any object®

6. Do you think a snail could travel for a longer Gime
across a wet surface or across a dry one? Why do
you think so?

>

B

‘Results 7iy This:Sniils will be abe totravel along almost
any object,aslong s the surace will support it (sting and
yaum nced 1o be held ightly). Most sl more = bit fister
oo wet sting and yam than they do slong dry ssing,

Explorations in Life Sclence:

* Think It Over discussion

questions help you pull it all
together with your students.

* Results describes outcomes you
can expect when students
conduct the Try This activity.

vii
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About the Materials

If you did not purchase a kit with the materials
required for these activities, you can obtain the
materials from your local discount department
store, pet store, and supermarket. For your conve-
nience, Delta Education offers a kit of materials
sufficient for you to implement these activities
with a class of 30 students. This kit includes all
items except living materials and those items that
are most commonly available. Delta Education
also offers a kit of materials suitable for a single
group (or for teacher-run demonstrations). Most
living materials may also be ordered from Delta
Education at additional cost, if an organism that
you wish to study is not available locally.

To order either of the kits, replacement parts, or a
supply of living materials, using your credit card
or a school purchase order, call 1-800-442- 5444,
Be prepared to provide your credit card number
and expiration date or school purchase order
number. For living materials, place your order at
least four weeks ahead of the date that you need
the materials. When ordering living materials,
you will need to specify the week that you need
the living materials to arrive and to give the exact
street address of your school (not a post office box
or central receiving office). Living materials are
shipped on Mondays; you will receive your mate-
rials on Tuesday, Wednesday, or Thursday of the
week you specify. Alert others in your school of
the expected delivery, as the organisms will need
your immediate attention on arrival.

Helpful Hints

Be prepared for the excitement and energy of
your students. An involved class is not quiet. You
may want to enlist the assistance of your students
in the following ways:

1. Agree with your students on a signal for
silence so that special announcements can be
heard by all.

2. Establish several Materials Stations from
which students obtain materials and to which
they return any unused materials.

3. Read an activity several days before you plan
to do it, to determine whether you need to
obtain any living materials.

viii

. Double-check the Advance Preparation the

day before you plan to do an activity.

- Appoint two or three students as Materials

Coordinators and rotate this position so that
all students serve in this capacity at some time
during the year. Duties include distributing or
setting out the materials, testing equipment,
pouring water, caring for living materials,
collecting unused materials, accounting for all
equipment, and any other tasks that you find
appropriate.

- Many activities call for repeated observations

over a period of several days or weeks, in order
to observe the growth of a plant or the meta-
morphosis of an insect, for example. Your
students will need about 10~15 minutes for
each observing session. Depending on your
schedule and on the age and work habits of the
students in your class, you may wish to set aside
a block of time for all students to make obser-
vations, or you may allow individual students
to make observations at different times
throughout the day, when they have the time.

Explorations in Life Science
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Materials List

N Kit-Supplied ltems
Quantity in Quantity in
Consumable  Description Class Kit  Demonstration Kit
v bags, self-sealing 30 2
v brine shrimp eggs, vial .
bug boxes with magnifier lids 15 il
cheesecloth, 2 yd® 1 1
containers, 6-L 6 1
container lids, 6-L 6 1
containers, round 30 2
container lids, round 15 1
craft sticks, wood 30 2
cricket houses 6 1
cup, plastic, 1-o0z, marked 30 1
cups, plastic, 9-0z 30 |
cups, plastic, 12-0z 30 2
eye droppers 30 1
fish food, vial 1 1
fish net 1 1
fishing line, 100 ft/roll 1 1
flashlights 10 1.
v flashlight batteries, C 20 2
v food coloring, bottles 4 E
L island, plastic 1 1
magnifiers 30 1
measuring tapes 15 1
v paper, construction, black, sheets 50 5
v paper, tissue, blue, sheets 1 1
v paper, tissue, red, sheets 1 1
petri dishes, 2-piece 3 1
planter cups 15 1
planter cup bases 15 1
v poly crystals, vial 350z loz
rubber bands 50 5
v salt, non-iodized 26 oz 50z
sand, white 11b 11b
v seeds, fava bean, pkg 1 1
v seeds, bush bean, pkg 1 1
v secds, maple tree, pkg 1 1
4 seeds, clover, pkg 1 1
v/ seeds, corn, pkg 2 2
v seeds, lima bean, pkg 2 2
v seeds, pea, pkg 1 ¥
v seeds, pumpkin, pkg 1 1
4 seeds, radish, pkg 1 1
v seeds, rye grass, pkg 3 1
v seeds, sunflower, pkg 1 1
N spray bottles 2 1
spray bottle caps 9 1
stirrers 30 1
4 string, cotton 1 roll 6 ft

Explorations in Life Science
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Kit-Supplied Items (continued)

Consumable Description
v tape, transparent, 2 in. wide, roll
teaspoon, plastic

v toothpicks, flat
tray, clear plastic

v yarn

v yeast, pkg

Teacher-Supplied Items
aluminum foil
*anole lizards
*aphids
*aquarium plants
bags, plastic, heavy
bedding, rodent
bird seed, wild
blindfolds
bottles, plastic, 2-L
boxes, cardboard, large
boxes, cardboard or plastic, small
bran (or oatmeal)
cans, shallow
chalk dust
cheese
clay, modeling
clock or watches that time seconds
containers, large, for water and soil
cotton balls
cotton swabs
crayons or colored pencils, assorted
* crickets, house or field
*earthworms or redworms
*frogs
fruit scraps and peelings
gloves
*goldfish, feeder
*guppies, feeder
hamburger, cooked, bits
ice cubes
*isopods
jar lids
knife, kitchen

Quantity in Quantity in
Class Kit - Demonstration Kit

1 1

8 il

750 25

6 1

1 roll 3t

1 1

*ladybug beetles

lamp, desk, with bulb
leaves, fresh and dried
lettuce, scraps
map, world
* mealworms
*mice
milk cartons, single-serve, empty
mirrors
newspaper
nylon stockings
oatmeal (or bran)
paper, construction, any color
paper, plain white, 8.5 x 11 in.
paper, plain white, 11 x 17 in. or larger
paper, shelf, white
paper, tissue, or cellophane, assorted colors
Ppaper towels
pebbles
popcorn
potato, raw
rulers
scissors
*slugs, garden
*snails, garden
*snails, water
Sponges, new
tissues, facial
*toads
trays, plastic foam
tubes, cardboard, from paper rolls
twigs
vegetable scraps and peelings

*Obtain living materials locally from a pet store or call Delta Education at 1-800-442-5444.

X
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Many of the activities in Explorations in Life
Science require living materials that, for practical
reasons, cannot be included with the kit. The
following pages provide information on
obtaining these organisms, as well as instructions
for setting up their habitats and suggestions for
avoiding common problems that may arise while
keeping them in the classroom. The information
is organized alphabetically, by the organisms’
names.

Most of the organisms will be available to you
locally, either from your surrounding environ-
ment or from a pet store. If you enlist student
help in gathering organisms that live in your
area, you will be enriching their experiences with
these organisms and broadening their apprecia-
tion for the diversity of life that they may
observe near their own homes.

If an organism that you wish to study is not
available locally, you may order a supply at addi-
tional cost from Delta Education. Ordering
information is provided under “About the
Materials” on page viii.

Anole Lizards, Activities 56—59

The anole is a small lizard of the iguana family
that is native to the southeastern United States.
Tt is sometimes called a chameleon, due to its
ability to change color from shades of green to
brown and grayish-green and grayish-brown.
However, it is not related to true chameleons.

Obtaining Anoles

You may purchase anoles from a pet store at
about $4.00-$8.00 each. You may want to have
one or two anoles in a single classroom center, o1
keep several anoles, using more than one 6-liter
habitat.

Explorations in Life Science

Living Materials

A male anole may have one or two female
companions, but be sure to put only one male
anole in each habitat. Male anoles will spend
most of their energy defending a territory against
an encroaching male. Dominant, usually larger,
males will drive other males away from food.
Smaller males may die of starvation. The domi-
nant male may also be weakened by spending so
much time and energy defending his territory.
Make sure that all anoles within a habitat are
reasonably close in size, as smaller, younger
anoles may be eaten by older, larger ones.

Male anoles generally are larger than females,
and males have a dewlap, a flap of skin on their
throats which appears red when they extend it in
a display. If you are not sure whether an anole is
male or female, hold up a mirror so it can see
itself. A male anole generally will extend the
dewlap and bob its head up and down at the
perceived intruder.

Setting Up the Habitat

If possible, wait to obtain anoles until their
habitats are ready. With your students, sct up a
terrarium in each 6-liter container that you
intend to use for anoles, as described in

Activity 56. It is helpful to set up the terrariums
2 week or two ahead of time, or to put in some
grown plants or cuttings along with the seeds.
This gives the anoles places to hide and rest until
the other plants grow. Anoles like climbing,
patrolling, and stalking through (and sometimes
hiding in) the plants. Anoles often adopt one
leaf, limb, or twig as a home perch from which to
survey their territory.

Anoles need sunlight or a warm lamp for a few
hours each day in order to digest their food. A
classroom windowsill is a good location if it is
usually warm and partially sunny there. Anoles
do fine for short periods, such as weekends,
without sunlight. Set up a desk lamp with a
25-watt incandescent light bulb near the habitats
if your room tends to be cold or dark or if you
have an extended period of overcast weather.
Turn the lamp off at the end of the school day.
Anoles do not see well in the dark and are gener-
ally inactive at night.

xi
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Make sure all container lids are snapped on
securely. If a lid does not snap securely, tape it
on. Anoles escape easily and may be difficult to
recapture, as they run swiftly and can hide in
small crevices throughout your room.

Care, Feeding, and Troué/ex/woting

Anoles need live food. In the wild, their primary
foods are crickets and cockroaches. They pursue
crickets under plants and into the soil. Anoles
also hunt beetles, flies, and insect larvae. In the
classroom, feed them a regular diet of crickets or
other soft insects and larvae. Do not feed meal-
worms. The exterior of the mealworm is too
tough for anoles to digest easily, and they can die
from an intestinal blockage if given a regular diet
of mealworms. You may or may not observe
every anole eating.

A water dish is not needed, but you will need to
spray the habitat daily with a spray bottle. Anoles
will lick drops of water from the plants or from
the sides of the habitat. Anoles must keep their
skin damp. If the anole spends most of its time
dug into the soil, then you need to keep the
habitat more moist.

Assume an anole is healthy if it is generally
active and green whenever it is warm, moist, and
in sunlight or lamplight. If an anole is usually
brown or grayish-brown, inactive, and just does
not look well, try removing it to a separate
habitat for a few days, away from other anoles
and with plenty of warm light, soft, live food,
and moisture.

Brine Shrimp, Activities 1-4

brine shrimp (actual size 1.25 cm)

The brine shrimp is a crustacean that lives in salt
lakes, salt-water lagoons, and lakes that have
water only part of the year. Brine shrimp are
especially plentiful in Utah’s Great Salt Lake.

xii

Brine shrimp eggs can hatch and grow in a wide
range of salt water concentrations, including
water that is five times saltier than sea water.
Brine shrimp grow to about a half inch in length,
and have a maximum life span of two months.

Obtaining Brine Shrimp
Brine shrimp eggs are included in the kit.

Setting Up the Habitat

With your students, follow instructions in
Activity 1 for setting up brine shrimp hatcheries.
Make sure that only aged water or bottled water
and only non-iodized salt is used for the hatch-
eries. Aged water has been allowed to stand in an
open container for a day or more, so that any
toxins in the water, particularly chlorine, can
dissipate. Bottled water can be used instead of
aged water. Pet-store products used to treat
aquarium water tend not to work for brine
shrimp.

Carefully control the number of brine shrimp
eggs that you put in each cup, as described in
Activity 1. Adding too many eggs can lead to
massive dying of recently-hatched shrimp.

Brine shrimp hatch in one to five days, but not
all eggs will hatch at this time. Some will hatch
later, and others not at all. At temperatures near
80°F, the shrimp reach maturity in about two
weeks if food is plentiful. At lower temperatures
or with less plentiful food, they may take 30 days
to mature.

Care, Feeding, and Traublex/moting

Brine shrimp eggs hatch best in well-aired salt
water without toxins at temperatures from
68"-80°F. You can improve hatching success by
using pans or bowls instead of cups (this
increases the surface area of the water and thus
the oxygen in it), by using an aquarium pump
and airstone, by using bottled water instead of
aged water, or by raising the water temperature
to about 80°F. Raise the temperature by leaving a
warm light bulb on over the cups.

Feed brine shrimp common bakers yeast mixed
with water. Stir a tiny pinch of yeast into a cup
of 15 milliliters aged water. Pour 5 milliliters or
less of the yeast-water mixture into each cup of
shrimp. Older, growing brine shrimp can also be

Explorations in Life Science
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fed dry, powdered fish food from the kit or tablet
food, available at many pet stores.

The shrimp should be able to eat the water clear
in an hour or so. It is important to feed only a
small amount, as overfeeding fouls the water. As
extra food decays, the supply of oxygen in the
water is used up and waste is left behind. Shrimp
die quickly in fouled water, and their dead bodies
also decay, contributing to the problem.

Be sure to replace water lost through evaporation.
Use only aged or bottled water for replacement.

Crickets, Activities 68—72

Crickets are insects. Most common are the
brown house cricket and the black field cricket.

Obtaining Crickets

Crickets are sold as live food in pet stores. They
can be purchased at a price of about $2.00 for
20-30 crickets. You may gather wild crickets if
you wish from shady places with many plants
outdoors. However, crickets tend to be spread
out in the wild, so it is simpler to buy them.

Setting Up the Habitat

With your students, follow the instructions in
Activity 68 for setting up cricket habitats. The
paperboard cricket house and the clean, damp
sponge are important for the survival of the
maximum number of crickets. Male crickets are
territorial and will fight if adequate places to hide
are not available. The cricket house or a crum-
pled piece of paper provide good hiding places.

Place a cricket habitat out of direct sunlight, in
one of the darker, cooler places in the classroom.

Care, Feeding, and Troubleshooting

Crickets fare particularly well on mash, which is
what pet stores use to feed them and which you
can buy there. However, they will eat many other
foods, including cereals such as oatmeal, bran, or

Explorations in Life Science

bread, and raw fruits and vegetables such as
apple, carrot, and potato. Raw produce provides
moisture as well as food.

Crickets eat other insects, including other
crickets. Crickets kept in the classroom will be
quite cannibalistic if meat, moisture, and hiding
places are unavailable. Feed them hamburger
bits, a chicken bone, lunch meat, earthworms, or
dead insects, and moisten the sponge daily.

Remove moldy food immediately. Crickets may
die from eating moldy or rotten food. Prevent
mold by keeping food as dry as possible when
you spray the habitat.

Earthworms, Activities 5—7

Earthworms and redworms are classified as
annelids, or segmented worms. Earthworms eat
dead organic matter and convert it into rich soil
with the help of decomposers such as bacteria. A
single healthy earthworm is able to aerate and
clear away the dead organic matter from a half

pound of soil a day.

Obtaining Earthworms

You can purchase earthworms, either night
crawlers or the smaller and cheaper redworms,
from most sporting goods stores during fishing
season. Earthworms are larger and thus their
features are easier to observe. Redworms are less
sensitive to handling and temperature changes.

You can also collect carthworms easily after a
good, soaking rain, or after soaking a grassy area
with a hose or sprinkler. Also try looking under a
moist pile of organic debris, such as leaves, at any
time. You may dig for worms in any fertile soil.
Enlist reliable students in your worm hunt.

Setting Up the Habitat
Set up a classroom worm farm to keep your
worms. (Students move some worms to other

containers in Activity 7.)

xiii
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Earthworms do best in rich organic soil, such as
potting soil or other loose, dark soil. Fill one of
the 6-liter containers with loose soil to a depth
of about 3 inches. Leave an inch or two of space
at the top. Spray the surface of the soil with
water. Put on the lid and cover the habitat with
black construction paper or a dark cloth. Place it
out of direct sunlight in the coolest place in the
classroom. A temperature of 50°F is ideal, but a
normal classroom temperature works fine.

Care, Feeding, and Troubleshooting

Earthworms will eat dead leaves, grass clippings,
celery tops, carrot tops, vegetable bits, fruit
pieces, newspaper, and most other plant or plant-
derived material. Do not use meat or milk prod-
ucts because they may create an odor and attract
flies. Adding just a thin layer of food materials
makes the worms’ work more obvious to
students. Well-fed worms will reproduce.

Spray the farm with water daily but do not soak
the soil. Earthworms need moist skin in order to
take in air, but they can drown in overly-moist soil.

Frogs and Toads, Activities 37-39

Many frogs take in water through their skin.
They rarely drink water but do get some mois-
ture with their food.

Obtaining Frogs and Toads

Purchase toads or pond frogs, or both, from pet
stores. (Do not use tree frogs for these activities.)
If you prefer, collect frogs from ponds, riverbanks,
and streams. Collect toads from dry, dusty areas,
vacant lots, and similar places. In suburban and

Xiv

rural settings, one or more of your students prob-
ably knows of places where frogs or toads are
common, and they may be willing to help collect
some for the classroom.

Setting Up the Habitat

With your students, set up the frog habitat as
described in Activity 37. The plastic water tray
and bunker help to keep water and soil separate
and facilitate changing the water. However, the
water and soil will quickly become muddy
whether you use the tray and bunker or simply
pack the soil down.

Make sure each lid is snapped onto its habitat
securely. Tape shut any lids that do not snap
closed. Frogs can escape easily, and they can be
difficult to capture due to their slippery skin and
jumping ability.

If you prefer, you may set up different habitats
for toads and frogs, to reduce the messiness of
the habitat. For frogs, create a “beach” of
aquarium gravel, with open water at one end of
the container and a wet pile of gravel at the
other. Place the food dish on the gravel pile. For
toads, set up the terrarium as described in
Activity 37 but omit the tray of water, instead set
a dish of water on the soil. Spread dead leaves on
the soil for the toad.

Care, Feeding, and Troubleshooting

Frogs and toads need live food. Purchase meal-
worms, crickets, or redworms from pet stores or
sporting goods stores. Encourage students to
collect and bring in other living insects, larvac,
worms, and other small organisms.

)
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Change the water in the tray regularly, as it
becomes dirty.

Set up a larger habitat for frogs or toads in a
5- or 10-gallon aquarium, if you intend to keep
them for more than a week or two.

Goldfish, Activities 45—49

Goldfish are a common domesticated pet fish,
originally bred from wild carp.

Obtaining Goldfish

Purchase feeder goldfish from pet stores at about
10 for a $1.00. (Feeder fish are sold as live food
for large aquarium fish.) Start with about 40, as a
few fish may die. Purchase a variety of colors, if
available in feeder fish. Avoid fish that are inac-
tive, have a drooping dorsal fin, or are swimming
on their sides. It saves time and trouble if you ask
the store clerk to put only as many fish into each
bag as you plan to put into each completed
6-liter aquarium.

When you get the fish, also purchase a bunch or
two of water plants, such as anacharis.

Setting Up the Habitat

At least one day before getting the fish, set up the
6-liter containers or a classroom aquarium. Allow
the water to age for at least 24 hours after being
drawn from the tap. Aging allows toxins such as
chlorine, which is harmful to the fish, to dissipate
from the water. You may also use a water condi-
tioner, available from the pet store, which will
make the water safe for fish immediately.

If desired, add some aquarium gravel to the
bottom of each container. Gravel adds color,
helps keep wastes at the bottom (instead of
floating around the aquarium), and provides a
base to anchor the water plants.

Explorations in Life Science

Divide the fish among your available containers,
with about six or seven fish in each container.
Dividing the fish prevents crowding and makes
activities easy to manage, with a few students
getting fish from each mini-aquarium. You may also
keep fish in a single, larger classroom aquarium.

When you get the fish, float the plastic bag (with
fish and water) in the larger container for about
15 minutes before opening the bag and releasing
the fish. Floating the bag allows the fish to adapt
gradually to the temperature of the water in the
container, thus reducing stress on the fish.

Anchor the water plants in the gravel, or just let
them float. Plants help oxygenate the water,
provide places for the fish to rest and hide, and
are a source of food for the goldfish. Make sure
the water plants get adequate light in the loca-
tion you choose.

Care, Feeding, and Troubleshooting

Feed fish sparingly. Use a small pinch of fish
food about five days a week. If you overfeed, food
will settle on the bottom of the tank, where it
will start to decay immediately. Decaying food
produces toxins and breeds bacteria, reducing the
oxygen content of the water and causing the fish
to die in as little as a few hours.

Change the water every few days as you notice it
becoming cloudy or dirty. Remember that
replacement water must be aged or conditioned
before fish can be added, and that the tempera-
ture of the replacement water needs to be close
to that of the water the fish are in.

If you prefer and have the option, you may usc a
filter to help keep the water clean. A simple filter
and air pump apparatus is available at pet stores
for about $15.00. Replacement cartridges are
$2.00—$3.00 each, and last about a week in a 6-
liter aquarium. You can move one small filter and
pump apparatus from container to container.
Doing this keeps the water fairly clean and reduces
the number of times you need to change it.

You do not need an aquarium heater for goldfish.
Use a larger aquarium (5- or 10-gallon or larger)
if you intend to keep the goldfish after the activi-
ties are completed.
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Guppies, Activities 8—11

male

Guppies are small, silvery fish native to Trinidad.

They are surface feeders in their native waters,
cating mosquito larvae and eggs and other insect
larvae. They eat their own young as well as the
young of other fish, and also eat some plant
material, including cereal and bread crumbs.
Obtaining Guppies

Purchase feeder guppies from a pet store for
about $1.00 a dozen. (Feeder fish are sold as live
food for large aquarium fish.) Start with about
three dozen, as a few fish may die. It saves time
and trouble if you ask the store clerk to put only
as many fish into each bag as you plan to put
into each completed 6-liter aquarium.

Setting Up the Habitar

At least one day before getting the fish, set up
the 6-liter containers or a larger classroom
aquarium. Allow the water to age for at least 24
hours after being drawn from the tap. Aging
allows toxins such as chlorine, which are harmful
to the fish, to dissipate from the water. You may
also use a water conditioner (available from a pet
store), which will make the water safe for fish
immediately.

If desired, add some aquarium gravel to the
bottom of each container. Gravel adds color and
helps keep wastes at the bottom, instead of
floating around the aquarium.

Xvi

Divide the fish among your available containers,
with about six or seven fish in each container.
Dividing the fish prevents crowding and makes
activities easy to manage, with a few students
getting fish from each mini-aquarium.

When you get the fish, float their plastic bag of
water in the container for about 15 minutes
before opening it. Floating the bag allows the
fish to adapt gradually to the temperature of the
water in the container, thus reducing stress on

the fish.

Care, Feeding, and Troub/exbooting

Feed fish sparingly. Use a small pinch of fish
food about three or four days a week. The
guppies should be able to eat all of the food in
5—7 minutes. Do not let food settle on the
bottom of the tank because it will start to decay
immediately. Decaying food produces toxins and
breeds bacteria, reducing the oxygen content and
causing the fish to die in as little as a few hours.

Change the water every few days as you notice it
becoming cloudy or dirty. Remember that
replacement water must be aged or conditioned
before fish can be added, and that the tempera-
ture of the replacement water needs to be close
to that of the water the fish are in.

If you prefer and have the option, you may use a
filter to help keep the water clean. A simple filter
and air pump apparatus is available at pet stores
for about $15.00. Replacement cartridges are
$2.00-$3.00 each, and last about a week in a 6-
liter aquarium. You can move one small filter and
pump apparatus from Container to container‘
Doing this usually keeps the water fairly clean
and reduces the number of times you need to
change it.

When your guppies reproduce, you may either
remove the fry to a separate aquarium or allow
nature to take its course, allowing the adults to
cat their young. Adding some real or plastic
water plants to the aquarium gives the fry some
hiding places and reduces the number eaten.

Use a larger aquarium (5- or 10-gallon or larger)
with an air pump and filter if you intend to keep
the guppies much longer than a week.

Explorations in Life Science
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Isopods, Activities 2731

pill bug sow bug
Isopods are land-based crustaceans about one-
half inch long; you and your students may know
them as wood lice or roly-polies. Two common
varieties of isopods are sow bugs and pill bugs.

Obtaining Isopods

Collect, or have students collect, isopods. They
are common outdoors under stones, rotting logs,
piles of leaves, and other damp, dark places, and
may even be found in basements under certain
conditions.

Setting Up the Habitat

Tsopods are easy to keep in the classroom. You
may wish to keep them in a single 6-liter
container until you do Activity 27, in which
students set up habitats. Use potting soil on the
bottom of the container to provide some organic
food for these scavengers. Scattering dead leaves,
grass, seeds, and bark gives them added food and
damp, dark places to hide. Line the lid of the
container with cheesecloth before snapping it on.

Care, Feeding, and Troubleshooting

In their natural setting, isopods feed on decaying
leaves, fungi, and bark. You can ensure enough
food by placing a thin slice of raw potato in the
habitat. Immediately remove any item that
molds. Mold can be harmful to isopods.

The abdominal limbs of isopods have gills and
must always be covered with a thin film of water.
Moisten the habitat daily with a spray bottle, but
do not soak it. Isopods can drown if the environ-
ment is drenched.

If the top of the soil dries out, isopods will
burrow in, following the moisture. Moisten the
soil and the isopods should return to the surface
if they are still alive.

Explorations in Life Science

Ladybug Beetles, Activities 50— 55

Ladybug (or ladybird) beetles occur throughout
North America. In warmer climates, such as
parts of California, they spend the winter clus-
tered together in cracks and crevices, and may
enter houses in search of spots to spend the
winter. Clusters of hibernating ladybugs are
collected and sold through garden shops as a
means of pesticide-free insect control. Ladybug
activities work particularly well in late spring or
early summer, when hibernating ladybugs are
becoming active.

Obtaining Ladybugs

Purchase ladybug beetles from local garden
shops; they are usually available from spring until

carly autumn. A box of about 1500 beetles costs
about $5.00.

Setting Up the Habitat

A single classroom habitat provides a good place
for keeping all of the ladybugs and enriches
student’s experiences by providing a place to
observe them at odd moments.

Make a simple ladybug habitat by covering the
bottom of a 6-liter container with sawdust, wood
shavings, or dry leaf litter about 2 centimeters
deep. Cut a strip of clean, new sponge, rinse it,
dampen it, and place it in the habitat.
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Trying to return a large number of ladybugs to a
container is like trying to control ants at a picnic.
Reduce confusion by taking the following
precautions. Before taking ladybugs from their
original container, tap the box against the desk to
make the ladybugs drop off the top. Then open
the box and pour them into the container, shep-
herding them with your fingers as needed. Line
the inside of the lid with cheesecloth (about 20 x
45 centimeters). Secure the lid quickly and care-
fully. Tape the lid down if it does not snap on
securely.

Care, Feeding, and Troubleshooting

Ladybug beetles have a life span of about 4-6
weeks when you get them. The beetles do not need
to be fed for a week or two, as ladybugs are usually
collected for sale while they are hibernating.

Make sure to check and moisten the sponge
daily. Although they can go without food, they
do need water.

If you wish, feed ladybugs aphids and other
small, soft insects, which you can find on soft,
juicy plants outdoors.

When taking them out of containers for activi-
ties, snap your fingers against the sides to get the
ladybugs to drop to the bottom before opening.

In spite of your best efforts, there will be escapes.
Escaped ladybugs tend to collect and rest on
lights and windows, where they are easily picked
off for return to the container. They will fly out
of open windows. Ask students to help reduce
escapes by keeping a close watch on their insects
during activities.

Because ladybug survival in the classroom can vary,
plan to complete the activities you plan to do
within the first couple of weeks after you get them.

When you begin to notice some of the beetles
dying, plan a class excursion outdoors in which
you release the ladybugs into the environment.
You can increase the chances that the ladybugs
will stay in the neighborhood by releasing them
on a cool, still afternoon near a source of aphids.
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Mealworms, Activities 40—44

adult beetle

pupa

mealworm larva

Mealworms are not worms but are the larvae of
darkling beetles. They are grown as a live food
for small pets, such as reptiles. Their natural
setting is stored grain, where they can be serious
pests. Mealworms thrive best in warm, dark, dry
habitats.

Obtaining Mealworms
Purchase 150 or more mealworms at a pet store.
Mealworms cost about $1.00 for a few dozen.

Setting Up the Habitat

With students, set up mealworm farms as
described in Activity 40. You may wish to keep a
classroom farm, either for direct study or as a
food source for other organisms, or both. To
make a classroom farm, cover the bottom of any
well-ventilated container with bran or oatmeal
about 2—5 centimeters deep. Place the meal-
worms on the meal.

For moisture, add a piece of raw potato, raw
carrot, lemon rind, orange rind, or other raw
vegetable or fruit rind. Do not add a water dish
and do not spray the habitat.

Cover the container with a well-ventilated lid.
Covering is not really necessary, because the
mealworms will not leave the container and the
beetles do so only rarely, but a lid may prevent
spilling of the contents.

Explorations in Life Science
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Care, Feeding, and Troubleshooting

Mealworm larvae and adult beetles primarily eat
cereal and grain products, such as the oatmeal or
bran in the habitat. If you wish, refrigerate stale
bread products such as English muffins or rolls,
then place them in the farm. The larvae will
tunnel through these foods.

Keep the habitats dry. Mealworms cannot drink
from a water container and would drown in one.
At the same time, they must have adequate
moisture or they will attack and eat each other.
Check the condition of the raw vegetable slices
or fruit rinds regularly. Replace any that have
shriveled or dried, or that are moldy.

Mealworms do not fare well in moldy food.
Remove any molding food immediately. If the
oatmeal or bran itself is molding, remove the
mealworms and any pupae and beetles, empty,
rinse, and dry the container, add fresh oatmeal or
bran and a fresh raw vegetable slice, and return
the insects to the renewed habitat.

Leave the covers off the containers or cover with
cheesecloth if mold becomes a recurrent
problem, as may happen in humid weather.

Mice, Activities 32—-36

Mice are extremely adaptable rodents. They will
flourish in a variety of habitats from the small
6-liter containers that come with this kit to a
larger 5-gallon aquarium, plastic rodent maze, or
metal cage. Mice will do fine in the 6-liter
containers, even in pairs, as long as the habitat is
maintained properly.

Explorations in Life Science

If you wish, you can purchase larger containers at
pet stores. Students may have these items at
home and be willing to bring them in.

Obtaining Mice

Purchase mice from pet stores for about
$1.50-$2.00 each. Safety Note: Never use wild
rodents in the classroom. Mice should have sleek
coats and bright eyes. Very young mice adapt
especially well to being handled by students, and
female mice may adapt more readily than males.
Mice are more interesting and active if you keep
them in pairs.

Setting Up the Habitat

Mice need adequate food, water, oxygen, and a
clean environment. Activity 32 provides instructions
for setting up the 6-liter containers as habitats.

Many materials work well as bedding. Cedar
shavings are available wherever pet supplies are
sold, and mask the sometimes strong odor of
mouse waste. Sawdust has the advantages of
being both free from any lumber store and effec-
tive at absorbing odors. Hay provides emergency
rations as well as bedding. Shredded newspaper
is free; mice may shred the newspaper liner and
use it for nests, regardless of the bedding you use.

Attach a small water bottle to the container if
you have one; make sure that the tip of the water
bottle does not touch the bedding. You may also
use a small, stable bowl or empty, shallow can
(without sharp edges) to hold water.

Fill a jar lid or any small container or cup with
wild bird seed, rodent food from a pet store, or
other food choices, and place it in the habitat.
Wild bird seed is an inexpensive basic diet that
does not spoil. Rodent food in pellet or biscuit
form will be scattered and wasted less than seed.

Care, Feeding, and Troubleshooting

Mice eat often, but they eat only a little at each
feeding. Make sure to offer adequate food for all
the mice in a habitat. Each mouse eats about

7 grams of food each per day, but they also waste
and hide some food. Important Note: Mice do not
survive over a day without food.

Supplement the basic diet with bread crusts,
sunflower seeds, carrot, apple, dog biscuit, corn,
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popcorn (popped and kernel), bean seeds, or
grass seeds. Mice need green food two to three
times a week. Offer lettuce or other raw green
vegetables such as broccoli and spinach, as well
as clover, grass (stems and roots), and mulberry
leaves. Dampen the greens with the spray bottle
for a real treat. Leave fruit, carrots, or other hard,
raw vegetables as a backup source of moisture.

Mice eat caterpillars, larvae, crickets and other
insects, either dead or alive. Any of these add
protein to the diet.

Mice need wood, dry dog biscuit, or other hard,
dry foods to chew on. Their teeth are constantly
growing and must be worn down by chewing.
Overly-long teeth impair their ability to eat.

Note that mice quickly cover open water with
debris because they fear open water even though
they can swim. Replace fouled water daily. Mice
seem to use more water for grooming than for
drinking, especially if fresh vegetables are provided.

Pick up mice up by the base of tail or carefully
underneath the body. Never pick them up by the
middle or tip of the tail and never squeeze.
Avoid touching their teeth. A few mice may nip,
but they rarely break the skin unless the person
keeps holding them after nipping.

Mice generally use a corner of the habitat for
waste products, away from the nest they make.

Mice like to run, climb, and exercise. They like
exercise wheels, small ladders, tubes, and sticks.

Keep the habitat away from windows. Mice do
not like bright light, and strong sunlight for
extended periods can hurt them.

Mice reproduce readily. Females may be pregnant
already when you get them from the pet store,
and will become so if they are kept with males.
Gestation takes about three weeks, and litters
range from six to twelve pups each. The female
will look obviously bulky right before delivery.
You may give pregnant and nursing mothers milk
or milk-soaked bread, but these items must be
cleared away before they spoil. Provide more
water and watery foods (such as fruits) during
pregnancy and nursing, as well as insects or
another source of protein.
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Mice may eat their newborn pups. It is safer to
remove the male before the pups are born,
although the female may eat them as well.
Removing the male before the birth also prevents
the female from getting pregnant again.
However, some male mice make great parents,
especially if the pair have been together since
they were young.

Garden Snails, Activities 12—17

®

Snails belong to the phylum Mo//usca, the
mollusks. Mollusks have soft bodies, which in
most species are protected by a hard shell. Snails,
clams, mussels, and oysters are all mollusks.
There are more than 40,000 species of snails.

A thin membrane called a mantle covers the top
part of the body beneath the shell. A gland near
the mantle makes the shell out of water and the
chemicals in the snail’s food. The new material is
added to the lip of the shell, which grows in a
spiral formation. The shell can protect the entire
body of the snail. Its vital organs are lumped
together inside the shell for greater protection.

Obtaining Garden Snails

Garden snails are common in many parts of the
United States, especially in warm, humid
climates. They can be collected outdoors most
easily during damp, overcast weather and at
night. Look among groundcover plants, on the
undersides of leaves and on the stems. In wet
weather, garden snails seek the highest location
they can reach.

Setting Up the Habitat

Follow instructions in Activity 13 for setting up
snail habitats with your students. You may use
cardboard boxes, as described in the activity, or
the 6-liter containers provided with the kit.

Explorations in Life Science
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You may use potting soil or any soft dirt for the
habitats. Plant grass seed or other seeds in one
half and place dead and decaying leaves in the
other half. If soil is scarce, a snail habitat can
simply be lined with damp paper, such as clean
newsprint or school paper towels. Keep the paper
moist. Snails will eat the paper.

In any habitat setup, snails must have calcium
carbonate to make their shells. Calcium
carbonate is basically the same chemical as chalk.
Leave a pile of chalk dust in one corner of the
habitat, and replenish it as needed.

Care, Feeding, and Troubleshooting

Garden snails eat living plants, leaves, and
decaying vegetation. They especially like lettuce,
carrot, and apple, and will also eat raw potato,
damp paper, and soft, new shoots of grass.

Snails prefer damp conditions out of direct
sunlight. Snails must keep their bodies cool and
moist or they will die. Spray the habitats daily.
Avoid mold and bacteria in the snail habitat by
removing food or soil that gets moldy or covered

with black dots.

A cover of nylon stocking or cheesecloth helps
prevent mold and bacteria by keeping the habitat
aired. The panty part of a pair of pantyhose, with
the legs tied off, makes a convenient cover for
the 6-liter containers.

A snail’s shell is covered with a natural laminate
or glaze. Small cracks in the shell usually will
heal in time. If a crack is large enough to let air
reach the body, the snail will not survive.

Snails may go dormant for a period of days or
weeks if the habitat dries out or becomes other-
wise inhospitable to them. A dormant snail seals
the opening to its shell with dried mucus, leaving
just a small opening for air. A snail may burrow
into the soil before sealing itself in. A resting
snail can be revived in several minutes by drop-
ping water on the dried mucus covering. A
newly-revived snail usually eats immediately. Tt
will soon go dormant again if it is not comfort-
able in its surroundings.

Explorations in Life Science
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Introduction

Explovations in Life Science offers you, the teacher, a resource of hands-on activities to supplement your
own curriculum. Cross-curricular activities enable you to make connections easily between science and
other subject areas and to demonstrate to your students the how science can be applied to other areas of
the curriculum.

About this Guide
In this Guide you will find:

% 50 Science Activities and 25 Cross-Curricular Activities

* Background Information and Teaching Suggestions for each activity

* Reproducible Masters for your students for each activity

# Reprodutible Masters that can be used with all activities: Journal Page, Data Sheet, and Graph Sheet

* Materials List for all activities; this list includes both those materials that are in the kit and those that
you must supply

* Living Materials section that provides information on obtaining and caring for live animals in the classroom.

* Glossary of terms for your reference

The Activities Suggested Team Size
The Activities have been developed I
to maximize student learning. Snails on a String Team Partners

[T TSy VWill  snail move on a string?
Get Ready

You need 1 garden snail, 1 piece of string, 1 piece of yarn, 1 pencih, 1 cye
dropper, and 1 small cup of water.

A Focus Question stimulates students’
imaginations and understanding of
the purpose of the activity.

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

Handle snails gendly. Wash your bands after handling snaik.
1. Use the eye dropper to wet the snail. This makes it come out.

2. Put your pencil on your desk. Place your snail on the peneil Let it
‘move along the pencil. Lift the cil. Does the snail stay on?
Get Ready encourages students to e e
. > 3. Hold the pencilstraight up and down. Docs the snail climb it?
prepare their materials and work Hold the pencil so that the snail is upside down. What happens?

% & o Record your observations about the snail and the pencil.
area before beginning the activity.

Numbered steps in Try This tell
students what to do one easy step
at a time.

4 Strctch the yamn so it is tight. Have your partner place
your snail on the yarn. Does the snail move along the yarn?

Explore! prov1des questions and 5.Now try a piece of string. Make sure the snail holds on firmly:
Hold the string diffe ¢s. What d il do?

challenges that encourage students old the sring diflerent ways Wht doesth sl do
6. Record your observations about snails on yar and sting.

to conduct further hands-on investi- 7.Put your snail on your finger. How does it hold on? Tn which

gations. These student-directed directions does it move?
5 8.0n your Journal Page, draw pictures of the snail on different
extensions encourage students to things, Describe what the snil did.
apply the concepts and principles of Tavestigate onc or more of these activities, using the materials.
the activity to new situations. 2 Find other things for the snail to move on. Describe what the snail

does on cach thing.

b. Does your snail moves faster on wet string or dry string? Think of 2
way to find out. Describe what happens.

. Docs your snail like some objects better than others? Design a test.
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