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INTRODUCTION

These Science Units provide a frameoework around which to
set up expericnces appropriate to the students in the classroom.,
The wnits build upon a child's natural curiosity and actively in-
volve him in miaking discoverics and solving problems,

In the primary levels of science, the learning emphasis is
on using the powers of observation, measuring, classifying, using
numbers, and commniunicating. Skills used in process science are
basic tools of learning and can best be developed through dircct
experience,

Pupil involvement is emphasized throughout the units, but
many sourccs of lcarning materials including current textbooks,
refercnce books, and multi-media arc combined to provide a rich
program of science learning,




PLANT AND ANIMAL, ADAPTATIONS

Living things have the ability to adjust to their cnvironmoent, An
cnvironment can be hot or cold, dry or wet, The ability to adjust is
called adaptation, The plants and animals that adapt to changing con-
ditions arc thc ones that survive.

Changes in the environment are occurring constantly. Some changces
arc so slow they go unnoticed, Others, such as forest fires, and carth-

!
quakes, take placce quickly and with violence,

The activities suggested in this unit allow the children to reercate
conumon types of natural cnvironments for obscrving various plants and
animals and to study some of naturc's ways of adaptation. Through
obscrvation, the children become aware of the characteristics of living
things. By creating these simulated habitats, they develop an understanding
of the basic nceds of living things and the nature of compatible rclation-
ships between the living things and their habitats,
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ACTIVITIES

e et e e et e s

PREPARING AN AQUARIUM |

In cstablishing an aquarium, the student is led to asscemble
cquipmoent and to make a finished aquarium. IEven if the classroom
has stocked a conmnercial tank, the pickle jar aguarium is desirable.
The child will now have become involved in a sustained science project,

At the end of this sct of activities, thc student will be able to:

a. Assemblce an aquarium.
b. Demonstrate the cffccte of sunlight upon an aquarium.
c. Comimunicate measurement in terms of degrcss of

fahrenheit.

d. . Demonstrate a mecthod of evaporation.
e. Describe varieties of shells,
f. Tell how animals grow and change.
g. Name typical plants and animals that live together.
“h. Record changes. ‘
1. Make an Aguarium
Materials: gallon pickle jars

coarse sand
3 1b. coffece cans in which to wash the sand
large wooden mixing spoons

Procedure: Have children wash the jars wecll, Rinse well,
leaving no trace of soap or detergent. I'ill the
coffee cans about onc~third full of sand. Wash
and stir with spoon, pouring off the dirty water.
Do this at least six times or until thc water is
clecar, Put two inches of sand in cach gallon
jar. Pour water into the jar until water level
reaches two inchcs from the mouth of the jar.
Let stand for scveral days.

-3~
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Plants for the Aguarium

Ask children to bring any water plants they can sparce from
their aguarivums al home., Plant some in cach aguarium,

When supplying aquariums yourself, usc onc bunch of anarcebhis
(about 20¢) and break into thrce or four inch steins., In a puppy
aquarium, the plants scldom get uprooted and often grow and multi-
ply under good conditions., When supplying with celgrass, cabomba,
and ludwigia, vary the appcarance of the aquarium, The children
push the stems or roots into the sand,

The Snails

First Day: Have the children bring in any snails {rom available
[

aguariums. Anyonc who has guppics will supply you with snails,

They grow well in guppy tanks,

Usc the hand lens and have the children describe cach
snail, Ask: Do your snails have color? What color is ecach
one? What color are the feelers or antenna? What color is
its head? How does the snail move? When you drop the snail
into the watcer, how does it move through the water? Does it
swim? How does it move through the water when it goes {rom
the bottom to the side?

LOOK AT SNAIL EGGS

-4~ v 2



How doces it go up the side?  Allow flime to watch,

Sccond Day:  Ixpeviment to sce how the saail moves when out

of water, llav
faces tricd vy
following:
desk top
glase
a can
paper

wood

plastic

¢ the children try many surfoces,  Though sur-

not teacher orientoed, they will probably try the

sand
gravel

a leaf

a finger

a small puddle on the desk

.«

At the conclusion of the trial time, discuss what the movemeonts
were, if the snail scemed to 'enjoy'' some places betler than others,

Third Day: By the third day, if the snails live, the watcr is rcady
for f{ish. '

ACTIVITIIES FOR THE AQUARIUM

4, Sunlight for the Aquarium

Does an aquarium nced sunlight? Put small aquarium in sun-
light for a few days. Discuss what has happened, A sk: What
color is the water? What does the sun do to the water?

Use a hand lens, Pour some water into a shallow dish., Look
at the water, Tell the children that they sec tiny plants called
algae. Why did they grow there?

.5 Will the Algac Go Away?

-

Tape dark paper around the aguariums f{or three days. Lecave
the aguariums in 2 dark place, Take the paper off., Discuss with
the children the appearance of the aquariwns, Is the water grcen?
Arc the guppies the same? Do the snails look the same? Do the
big watexr plants look the same as before?

'C?
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6.

Guppies for the Aquarium

Give cach aguarium a female and a male guppy.  The
children will woant to look closely at thoam with the hand lens,
Somcone will bave the information that the silver one is the
female and the male guppy has o coloviul tnil,

IFood for the Guppics: When the children put the aguarium back
in place they will woant to feed the guppics.  Cauwlion them o usce
a liny pinch of food three timces a wecek,

pOIR ————

GUPPY AQUARIUM

The Thermonieter

Get a varicty of thermometers that may be put into water,
the type that people keep on the walls or on the desk, Get an
aguarium thermometer,

Discussion: What is the temperature in the room? Look at the
thermometer, how do you tell what the temperaturc is? Can you
see the numbers? What is the red line? What is the silver

line? Do you have a red linc or a silver line? ~ What tempcerature
is the water? Is it different from the other temperature? Take
the thermometer outside and find out what temperaturce it is out

of doors. What else tells you the temperature?

Pond Aquariums

Put the tank in a place that doesn't rececive direct sunlight
and away {rom direct hecat, Prcepare water and gravel as for
guppy aquarium or use clear water from a pond or strcam, Choose
animals such as fishes, insccts, crayfish, snails, tadpoles, watcer
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frops, and salionarders,  Cotely them {roo locnd park ponds,
using o juice can, dip net, paper cup, and carey thoere back
in pond watcer in cofice cans, jars, plastic bags.  Don't take
aniimals [from fast-llowing strcwns, Somnme varictices can be

bought in pet shops.

Crayfish

Somce animals do not '"mix' well,  Tor cexample, a piant
watcer bug may catch and cat small {ish, and some kinds of fish
also cat other fish, Do certain that the temporature is the some
when mixing or placing in aquarium.  Plan an inch of fish to
four or five squarc inches of water surioce,

Feed animals once or twice a day. Do not overfeed forx
the weekend, Just skip the two days, Crayfish and newts can
be fed bits of lean ground beefl or bologna, preparcd {fish food,
or turtle food. ©Snails and tadpoles will cat lettnce, -spinach,
fish food flakes.

Pupils should help plan, set up, and maintain the aguarium,
Tanks may be borrowed from pupils, Use sealer on aguarium
tanks which have been dry for a long time., Scalcer is obtained

from pet shops in pint and half-pint cans. Cover the tank top

with pegboard or fiberboard or tank covers to prevent excessive
evaporation,

When you sit quietly by a pond, you will see, on the sur-
face, bugs, beetles, and other insccts moving about., They float
because the surface of the water acts as a ''skin,'' preventing
them from sinking.

Water Boatman
Diving IBcetle

Below the surface, therc is a tremeoendous struggle for sur-
vival, bccause the crcaturces lLiving there are all predators-—w-and
everything in a pond is good cating., ILifc in a pond is basecd on
plankton, the microscopic animals and plants which float in thc
water as far down as light can penectrate, Insccts, worms, {ish,
amphibians, reptiles, and birds form links in the food chain of
a fresh-water pond,
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9. Salt Water Aquariums

The aquariums should be well scaled at its mectal parts with
aquarium sealcr. The tank should receive indircct light, Protect ' |
the stand with a sheet of plastic. Sprecad sand or gravel as for
any other aquarium, Usc aquarium salt and follow dircctions as
given for brine shrimp, or onc pound per threc gallons of wator
Use a clcar glass cover, Use an acrating pump and filter, Sca-
horses are often uscd to stock this type of tank., Hatch a small
fish bowl or cottage checsce carton of brine shrimp., Pour through
filter papecr before feeding to seahorscs. The scahorses cannot
swallow the cggshells, Usc a thermometer to maintain the temper-
aturc around 75-80 degrecs {ahrenheit,

10. Bog or Swamp Gardcen or Agquarium

Use equal parts of gravel, pcat, and sand to a depth of
two inches. Place a pan ol water on a gentle slope of carth to
make it easy for animals to climb in and out,

These plants are most appropriate for a swamp environ-
ment: mosses, ferns, Venus Fly Traps, and
pitcher plants. Set the other plants in deeper
soil, To make an attractive display, place the
taller plants in the back and on the sides.
Avrrange everything to cover the bare carth,
After planting, sprinkle with aquarium water
or water from freezer frost, or distilled or

rain water,

t/)
:\}/

For animals, choose a few small tree
toads, newts, salamanders, or very small
turtles, Tadpoles will remain in the pan of
water., These animals will live in a moist,
marshy habitat if limited in number and type.
Most of these animals prefer food such as insccts,
caterpillars, moths, worms, and slugs. Mealworms can sustain
them for winter,

NGB
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‘ 11, Take a Wallk

Visit a nearby pond or strcam, Obscrve the ways living
things adapt to diffcrent habitats. Bring back some interesting
plants and animoals for study in the classroom, (Pcerhaps chil-
dren can do this as a wecckend project,)

Look at {rog cggs-
through a hand lens,

12, Plants and Animals Neced Air

The children will observe and describe in their own words
the changes they see., The children can demonstrate that plants
and animals need air containing oxygen.

Tecacher Information: The candle {lame removes most of the
oxygen, and the plants continue to grow for a short time. Some
of the oxygen is returned to the air by the plant, but not enough
to sustain life. The {ly or insect dies after a time. Oxygen

is necded for bLoth plants and animals,

P Materials: Large mouth jar--at lecast a quart size (Miracle
1 Whip jar), quart pan, water, small yard plant
(almost ready to bloszom) with dirt around the
‘roots,
‘ .
} " Fly or any available insect (no imoth, it will {ly
‘ into the flame), perhaps a lady bug, cricket, spider,
2 a mealworm on a leaf, or a becctle.
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Cardboard, a Jittle larpger than the jar opening.

Procedure: ut the plant with dirt around the rools into qguart
I 1
pan.  Place candle at gide of plant but not touching
plant oxr sides of jar.

Reep the {ly inside the jar with a perforated lid on

the jar.  7This jar will be uscd to cover the lighted
candle and the plant,

Pour water into the quart pan uantil it is half full,
Light the candle. .

Unscrew the lid {rom the jar, being carecful to keep
the insect in the jar. Cover the jar with cardboard
and turn upside down (jar and cardboard),

Cover the burning candle and plant with the “upside
down jar' that contains a live {ly or insecct.

Set aside and watch daily for one week.

Tirst bay: Give oul tue Kecording Shedls (sce next page) and
9" x 12" unlined paper {or picture. Record on the day the experi-
ment is sect up.

Discussion: Did the insect move or fly in the jar? Is the plant
living? How do you know it is living? Is the inscct living? What
is the candle doing? Yhat can we record for the plant today, i.c.,
it is living, it is growing. Draw a picturc of the experiment.

Sccond PDay through Fifth Day: As the children discuss obscrvations,
ask: IHow does the insect look today? Is the plant still living?

Fifth Day: Discuss what happened to the inscct. Which lived longer,
the plant or the insect? What is necded for most plants and animals
to live and grow? How can we show that oxygen is nceded for plants
and animals to grow?

Conclusions: Make some scntences that tell what plants and anirnals
need to grow and to live. Put these sentences on the back of the

Record Shecot.

The Variety .czf TAving Thinps is Endless

There are one and a half million species of living things,
All Jiving thinps have comimon characteristics: they all do certain
things such as move; take in food, watcr, and oxygen; grow, and

10. 11

rcproduce.
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All living things nced oxygen and water to keep alive,

A1l living things arc made of cells,

Living things arc

classificd on the basis of structurc in two large groups--plants

and animals; these are divided into smaller pgroups;
turn, arc divided into still smaller
individual speccics,
plants and animals,)

All animals have common characteristics: animals
from place to place through their own efforts,
do not, Animals take food into their bodies as pieces of
material; plants gencrally do not.

Life continues although every living thing dies.

Vivarium

these,
groups, and so on, down to

in

(The sct of living things has two subscts--

Move

plants gencrally

The students will be able to name basic neceds of plants

and animals which must be satisfied in their habhitats.
observation,

Through
‘they will identify the characteristics of living things

and identify compatible relationships between living things and

their environments indoors and outdoors.

A vivarium is an enclosure {for keeping o1 raising and

observing animals or plants indoors,
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15,

Terrarium: A vivarium without standing water,

-~
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Aquarium: Container or artificial pond for keeping aquatic
plants and animals

Water Plants which arc commonly sold in pet shops for aquaria
include arrowhead, anarchis, sagittaria, vallisneria (corkscrew
or eelgrass), Duck weed is an undesirable plant, as each little
clover-like cluster tends to choke the aquariwum,

@\5\
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Raising Earthworms is Joasy

Have children bring scveral ecarthworms to class., Place
layers of dirt, sand, dccayed vegetation and corn meal in a jar
or aquarium. Obscrve the ecarthworms. They will extract diges-
tible food and cxcrete the rest. The children will be able to obscrve
the tunnels in the soil as the carthworms cat their way around,

-13-18°
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Discuss with the children, the cconomic importance of carthworms
to muan,

16,  Ant Colony

It is casy to stock an ant colony. A simple, adequate ant
nest can be made using a large jar, TIill the jar with loosc, damp
'soil taken from an ant necst. A damp sponge placed on top of the
soil will kccp it z'rmLst. ~
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Capturc adult ants and pupac for the obscrvation nest. A
Mason jar cover with a round pilece of wire screen instead of
the scaling lid will provide air and can easily be put on and taken
off {for feeding., Except when children are looking at the ant
tunnels, the jar should be kept coverved with a dark cloth or paper,
Otherwise, the ants will avoid the glass sides when building their
tunnels. ’

Other small animal and insect cages, such as mice cages,
spider cages, and cocoons are equally casy to construct and main-
tain. The students will be able, then, to obscrve the habits of
these wvarious animals and study their behavior patien ns.,
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Animal and Inscet Cages (continued)
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17, Cactus Garden

‘It will be beneficial and fun to start a cactus garden in
your classroom. Once established it rcquires very little care.
I'ill the bottom of a tcrrarium or other container with a sand
and soil mixture, (Add a little charcoal to prevent root rot.)
Wash the cactus to clean out all the air pores. Water when
first transplanted, then only when the surface of the sand is dry.
Do not place the plants in direct sunlight for longer than two

- or three hours daily. Thc cactus plants do not nced cxtreme
heat, but cannot thrive in chilly temperatures. FHerc are a few
interesting species to includc: rabbit cars, old.man, prickly
pear, barrel, and thimble cactus. Succulent plants such as
hen~and-chickens will do well in your cactus garden.

a
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18.

19.

FFern Garden

A varicty of interesting ferns may be grown in the classroom,
such as the Boston fern, holly, maidenhair, pteris, and asparagus
fecrn, They grow in wooded areas or shady places near strcams,
Carcfully dig up the rhizome or underground stem. Most ferns
exposc only their lcaves above the surface of the soil, Transfer
the fern to a larger pot or terrarium, The soil should be a mix-
ture of peat moss, good soil, and sand., Fecrns rcquire meoedium
light and should be watered {from the bofttom., Do not let the soil
dry out,

D
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Ferns reproduce by alternation of generations--the sporophyte
plant (described above), the gametophyte, or sexual plant, may be
grown {rom it, ©Place a lecaflet which has brown spots (sori) on a
piece of paper. The spores will drop off, Prepare a pot for planting

" with gravel on the bottom, then soil, and one half inch of sand on

top., Pour - boiling water over this in order to sterlize the contents
and flower pot, The young gametophyte is very susceptible to
bacterial damage. Sprinkle the sporcs on top of the wet sand,
Cover the pot with a piece of sterlized glass and stand the pot in
a saucer of water, In three to four weeks the small, heart-shaped
prothallia will- appear. Thin them out to prevent crowding. In two
to six months, small ferns will grow, When they are decveloped
sufficiently, transplant them in containers discusscd previously.

Growing Algae

Growing algae is a simple classroom activity and will help
children understand the structure and function of these simple grecn
plants, the conditions under which they thrive, and their value as
food for aquatic life, As man exhausts the land area for food
production, he will have to turn to watecr arcas for futurc supplies,
Therefore, children should become acquainted with the lower plants
to appreciate their potential economic value,

-16-17
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21.

Algae may be found in ponds, strecams, lakes, on moist
rocks, and on trecs, The common spécies will include spirogyra,
euglena, oscillatoria Ulothrix, vaucheria, and proctococcus, Collect
the samples in a jar, including the water in which you found the
algac, Transfer them to a classroom aquarium (allow the tap
water in the aquarium to stand for a day to allow. the chemicals in
it to dissipate). If you put too many specimens in onc container,
you will causc water mold to form.,

Fruit Ilies

Put some fruit in a jar., Put a paper funnel into the jar--the
fruit flies will fly into it. Take the funnel away and close the
jar with cheesecloth, Keep a magnifying lens close by so children
can observe. Soon there will be eggs in the jar, Little wormlike
things will come from the eggs. Soon there will be more fruitflies.
If you have watched the jar closely, you will be able to tell where
they came from. (See next page)

Cricket Cage

Keeping crickets is vefy easy. First make a cricket cage
from a jar with some dirt in the bottom with a root of fresh grass
or clover, Be sure to put some screen or mosquito netting over
the top so your cricket does not escape. Water the grass to provide
food and cover for your cricket,

If you want to observe your cricket eating, give it a small
piece of sweelt apple or melon rind. Crickets are very fond of
pulpy fruits. Be sure to remove any uneaten portions of food so
the cricket cage does not become dirty and foul.

Only the male crickets chirp, so you may need two or three
to insure cricket song. He rubs his wing covers back and forth to
develop his song.
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BIRDS

The migration of birds is onc of the oldest of nature's mysterics.
Since birds that are less than a year old and havc never migrated
without accompanying older birds, scientists fecl that migration is
instinctive.

The gradual decreasc of the length of the days in fall, rather than
a decrease in temperature, or lack of food, secems to be the stimulus
that brings on migration. The practical result of migration, however,
is that the bird reaches a warm place where food is abundant,

In their migration, birds follow definite paths, or flyways, year
after year, Just how the birds manage to find their way has bcen the
subject of much speculation. Experiments indicate that some birds use
the stars to guide them. Therc is also the theory that birds are some-
how guided by the magnetic field of the ecarth.

Many migrating birds store extra food in their bodies before
migration, just as animals fatten before hibernation,

There are four great migration routes in North America--the
Atlantic, Mississippi, Central, and Pacific routes, -

The food habits of birds vary widely. Some eat only seeds (junco,
sparrow, cardinal) while others live only on insects and worms (wood-
pecker, and warbler), while still others eat small mammals and birds
of different species (hawk, owl).

At the end of this set of activities, the student will be able to:

a. Identify several kinds of birds by sight and song.

b. Construct a simple bird feeder,

c. Explain the reason for migration of birds.

d. Tell how different birds catch their food,

e. Explain why birds have different sized and shaped beaks
and {ecet,

~19- 20}
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22,

23,

24,

25.

26,

27.

28,

Ask children some questions to stimulate an interesting discussion,
For example: How do birds know when to fly away? How do they
know where to go? When docs a robin kncw that it is time to come
back? '

Children should know that fall brings with it conditions which are
not favorable for the majority oi birds, Deveclop the idea with the
children that fall is a period of transition, Children should be
able to see the relationship between the change in the weather and
the change in activities,

Discuss with them also, the other animals and plants that are
affected by a seasonal change,

Find pictures or obtain {ilm on birds and the foods they eat.
The children can then relate the disappearance of food in the fall
of the year and the migration of birds.

Have the children keep a record of the different birds they find

in their community. Be sure they make careful observations, and
look for differences among birds, They should note the differences
in color, size, beaks, and feet.

Find a bird nest and bhrine it to school, Tcke the nest apart.
Discuss what materials you found in the nest. What kind of bird
do you think lived in the nest? Find another nest and compare

them. How do they differ from each other?

Encourage the children fo find pictures of birds and bird feathers.

Construct a simple bird feeder. This can be done as a classroom
project.

-20- 1




29.

30.

31.

32.

33,

34.

35,

Draw a picture of a favorite bird you saw during the summer.
Try to get the fecet, color, beak, and othecr characteristics as
nearly right as you can,

Build a feceding station at your window--when birds start coming
to the fcedecr, if you keep the supply f{ull, the birds will depend
upon your 'table' and come every day.

Listen to bird songs. Get a recording and see how many birds
you can identi{y by their songs, .

Reserve an incubator {rom the area science consultant or have
children construct their own and hatch some chickens., Arrange-
ments should be made for giving them to a farmer, for the chicks
do gect smelly and require a good bit of care.

Take a walk to see some birds and notice what they are doing:
perching, flying, calling, bathing, drinking, feeding. Look for
birds' nests in the trees, but do not disturb nesting birds. The
following birds are the ones most likely to be found in the city:
pigeon, starling, sparrow, robin, grackle, blue jay, cardinal,
Children at this level need not identify all of them,

In the spring, children may put out peices of string and knitting
wool’in a park, lawn, or playground for birds to use in building
nests., They may see that some birds take this material; others

~do not,

Ask the children to notice the differen‘t types of beaks and fcet
that birds have. How have birds adapted themselves for their
various ways of behavior? -
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Aruitoxt provided by Eic:

EVALUATION

Childhood random experiences with plants and animals enablc
children to perform gZross obscrvation and identification. A matural
outgrowth of the obscrvation of living things is thc knowledge that
living things cngagc in certain activities in order to stay alive. Study
of the relationships of living things to cach other and to thcir environ-
ments deveclop concepts of the interdependence and the adaptation of
living things.

A young child's natural inquisitiveness about living thins can
be used as a springboard to motivate him to develop some ‘houghts

‘about living, growing, and dying.



BIDLIOGRAPIIY

- Allen, A.A. The Book of Bird Lifc, New York: Van Nostrand Co,,
1930,

Bcaucha‘mp, W.L, and Helen J. Challand, Basic Science Handbook K-3,
Chicago: Scott Foresman Co,, 1961,

Century Communications Series, Looking at the Ways of Nature, ILooking
at the Higher Forms of Life, and Looking at Naturc, San Francisco:

Century Consultants,

Fischer, A.S., Lowery, L.F. -and Blane, .S.S. Science, A Modern
Approach, New York: Holt, Rinchart, and Winston, Inc., 1966,

Kane, H.,B. The Tale of the Pond., Necw York: Alfred A, Knopf, Inc.,
1960,

Mallenson, G. and Jacqueline Mallenson, Elementary School Scicnce
Program, Morristown, New Jersey: Silver Burdett Co., 1968,

Mallenson, G. and Jacqueline Mallenson., Scicnce., Morristown,
New Jersey: Silver Burdett Co., 1968,

McGovack, J., Jr. and LaSalle, D,P., Guppies, Bubbles, and Vibrating
. Objccts: A Creative Approach to the Teaching of Science to Very
Young Children. New York: The John Day Company, 1969,

Navarra, J.G. and Zafforoni, J. Today's Basic Science,
New York: Harper & Row, 1968,

Schneider, H. and Nina Schneider. cience for Here and Now, Boston:
D,C, Heath and Co., 19068,

Science Through Discovery. New York: L.W, Singer Co., Inc., 1968,




