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ABSTRACT

Thigs environnental unit is one of a series designed
for integration within the existiny curriculum. The unit is
self-contained and requires minimal teacher preparation. The
philosophy of this series is based on an experience-oriented process
that encourages self-paced independent student work. This particular
unit, designed for the primary grades, is an introduction to ecology.
Using plants that are easily grown in the c¢lassroom, students learn
about the environmental factors, such as light, water, and soil, that
affect plant growth. Through the activities inclvded in this unit,
students experiment with controll_ng these variables, while making
observations and keeping accurate data. The plarnts needed for the
investigation include cuttings from house plants, potatoes, bulbs,
and sceds., A list of saterials, directions, backgroun information,
and student worksheets that can be duplicated are included for the
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Plants in the Classroom

An Environmental investigation

BY
NATIONAL WHDLIFE FEDERATION
MINNEFSOT A ENVIRONMENTAL SCIENCES FOUNDATION, INC.

Design and llustrations by
JAN BLYLER

Plants are frequently grown in the classroom, and many
of the plants used in this lesson will already be common class-
room occupants. In this project, however, we go one step
further than the usual process of growing classroom plant-.

Ecology is the study of the interrelationship of living
things with other living things and with non-living things. This
unit is concerned with introducing ecology to children, as well
as with the way in which a child approaches ecology. As the
concern is twofold, so is the purpose of this lesson: (1) the
class will investigate the interrelationship of their plants with
the environment by discovering the required amounts of sun-
light and water, room for growth, and type of soil; and (2) they
will learn that they can control the variaoles in the plant’s
environment, and must Jo so 1o arrive at valid conclusions.
The latter is vital to any science investigation, but could easily
be unknown or ignored by children.

ERIC 4
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INTRODUCTION

Children often see plants and plant seeds either outdoors or in the
classroom. As teachers, we often tell them three things about growing
plants:

1. Plants need soil.
2. Plants need watér.
3. Plants need sunlight.

We direct the children to 'put it by the window,” “‘water it every
day.” etc. Often we neglect to tell them that the soil contains food for the
plant in the form of minerals, that the ater carries the food to the
leaves, and that the sunshine converts the food iato growth energy.

The following activities and experiments with plants and seeds in-
clude six distinct types of plants.

1. Acutting from a house plant.

2. Carrot tops grown in water and then soil.
3. Sweet potatoes grown in water.

4. Red and white potatoes grown in soil.

5. Bulbs grown in pebbles.

6. Seeds — germinating, grown in soil, etc.

If you simply wish to grow these six types of plants in the class-
room, the children can gain a knowledge of care, growth patterns, and
differences in plants.

If you also wish to have the children develop an understanding of
experimentation, variables in an experiment, record-keeping, and the use
of data in reaching understandings, then the unit activities will be of
invaluable assistance.

The suggested records to keep for each activity are indicated in
the text. Full page copies of the record sheets cre furnished in the back
of this unit so that you can remove them and copy them tor the children.

MATERIALS

baggies large house plant — builbs
water philodendron, etc. paper plates
toothpicks sponges pebbles
blotter paper low containers (tinfoil low, transparent
nut cups trays; containers
pots construction paper tall, transparent
jars large spoon containers
low bowls milk cartons wild bird seed
coffee cans, 2- and 3-1b. knives bean seeds
toweling carrot tops pea seeds
soil — black, sandy, clay, ruler corn seeds

commercial sweet potatoes measuring cups
red and white potatoes string

o



Plants in the Classrocm

ACTVITIES ASK THE CHILDREN:

About the different ways the p'ants are being handled
1. Plant c“tt‘ag (location in room),

About the similar ways the plants are being handied
(containers, amount of water, time for wawering).

About the differences in the plants themselves
(some cuttings are larger).

e Divide the class into small groups — perhaps
classroom rowe,
e Prowvide each group with a transparent container.
e Have a group member fill it with water.
* Have members from each group:
a) take a cutting from the oiant (be sure each
group gets an end cutting).
b) place the cutting in a transparent container,
¢) identify the container with a numeral or name.
» Have each group select a location in the room for
the container, place it there, and make a clear

e Have each group (hopefully this idea will come

note of it. from a member of the class) measure the total
¢ Have each group keep the container well filled with , . .
water length of the cutting by using a piece of string.and

placing it on a ruler, in addition to noting the num-
ber, length, and width of the leaves. An interesting
way to record this would be in picture form. Have
the children carefully trace the cutting on paper
and record its measurements z'ong the side —
length of the cutting; width of the leaf or leaves;
length of the leaf or leaves.

e Have each student watch for rooting.

PLANT CUTTING = WATER
Iy ynd  3vd




o When the roots are two or three inche . long, have
each group plant s cuthing i sod. M ke sure the
containers are identical (A peanut bu!.er jar woud
be an appropnate size.)

¢ Use the same kind of soil for all the plantings so
that you can have a controiled exp ‘riment. You
may want to use black top soil fron someone'’s
yard or a ‘black magic’’ type of con'mercial soil.

¢ Plan how much water each plant will recewve and
how often 1t will be watzred. Plan to water every
day — enough to keep the soil moist.

You now have cutt:ngs which are rooted sir ¥
in the same kind and si1ze containers, with the e
soil. and plans to water the same amount each day.
At this point your class is ready to conduct an experi-
ment testing the need of suniight.

ASK THE CHILDREN:

About the similar ways that these plants are being
handled (containers, soil, watering plans).

About what is similar but not exactly the same (the
plant itseif).

Aboux other needs that a plant has which we can vary
and thus test (ner:d for sunlight).

®» Have each group select a lotation for its plant
which will have a describable degree of sunhght. i
a group wants to, 1t can pilace its plant in a dark
place, but dcn't torce this or any other choice
which i1s invoived. It is important that the students
think up and execute their own experiments. it you
want to insure that a plant growing in darkness is
tested. make an extra cutting in the beginning and
test this yourself. Explain the concept of st entific
controls to the class.

» Have the children record information each week on
their record sheets. (Copies of record sheets for
duplicating are bound at the back of this booklet.)

PLANT CUTTING -~ SOiL
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» Have the class plan a comparative chart and fill it
in from their group records.

ASK THE CHILDREN:

About the light needs of this type of plant.

About any factors that may have influenced the
results (heat, forgetting to water, etc.).

Whether they could better control an experiment
and how.

e Have each group keep their plant in its locaticn
and continue to watch it grow. Continue recording
as long as there is interest.

11. Carrot Tops




Have children bring in carrot tops.

Place cach top in a shallow container.

Put in enough water to come to the top of the
carrct pieces.

Permit to grow.

Measure and record growth.

CARROT ‘!‘OP GROWTH
1 WK

oight -
top

ard

When the carrot tops are about three inches tall,
have them transferred to soil. Vary the soil types
by trying to use at least four different kinds: sand;
clay (try your school art clay); black soil (from a
yard); and commercial soil.

Keep other varicbles constant: same type of con-
tainers; same amount and pattern of watering;
same location.

Have each planting labeled as to group of students,
soil \ype, etc.

111. Sweet Potatoes

®

Have children bring in sweet potatoes. Be sure you
have at least one potato for each group.

Have groups place a whole sweet potato into a tall
transparent container. Add water until only haif of
the potato is submerged. The potato can be held
up by inserting toothpicks into three of its sides
and resting them on the top edge of the container.

it the children wish to plant potatoes in soil or any
other substance, encourage them to do so.

Mave the children place the sweet potatoes in dif-
ferent locations — try to vary these a great deal
{i.e., one in direct sun, one in a dark closet, etc.).
If there is difficulty in initiating the growth of the
potato it may be that a growth deterrent spray
was applied to the potato prior to its marketing.

SWELT POTATO GROWTN RECORDS:

DATE PLANTED

DATE ™ ROOT APPEARED

DATE OF % &PROUT

DATE LONGEST SPROUT REACHED
2 INCHES




BEST COPY AVAILABLE

Another possalality as the tact that there are defi

mte spurts Toand Tl ST an g sweel potalo’s

growth, and tuck may be against you. Since it will

be ditheult to determine the reason, just begim with

another sweet potato it prowth will not start.

For records. have the children shetch a map of the
room, numbenng the locations. Then have records
kept by date and sprout fength.

BLACKBOARD

SANOC NIM

ASK THE CHILDREN:

About the best conditions for sprouting a sweet
potato.

About the best cenditions for growing a sweet potato.
About other conditions that influence the growth.

1V. Potatoes

Divide the class into five groups. Each group will
conduct their own experniment with the potatoes. and
each group will need at least one red potato and one
white one. Ask some childrer to bring in potatoes —
or ask each child to bring one of each kind.

Group 1 — Moisture and Sprouting

o Cut each potato into several pieces, each piece
including a few eyes.

e Place a portion of each kind of potsto in the fol-
iowing places:

In 2 sunny place — on a dry piece of paper towel,

inside a baggie.
-- on a wet piece of paper towel.
inside a baggie.

In a dark place - on a dry piece of paper towel.

inside a baggie.
- O a wet piece of paper towel,
inside a baggie.

Group 1 will have eight pieces of potato to study,
four white and four red. i the children wish to add
their own experimentai conditions, be sure to encour:
age them to do so.

* Mark each potato piece with its location, date, and
group.
o Add water to the moist pieces when necessary.

GkOUP 1
POTATO SPROVUTING RECORDS

ORTY OF ND- OF HEIGHY
W/:so SPROVTS  SPROUTS 3IWEEKS




Combane recnrds gt the end ot the expenmental
pencan b pae en? o e rest ol the oiass

ASK THE CHILDREN:

About the effect of environment on the potato
sprouting.

Group 2 — Putata Growth and Soils

& Have the children bang in white and red petatoes.

& Have the chidres broang in two pound cotftee cans
o which to plant the potatoes.

o Have the children cut then potatoes into several
pieces — as many pieces as there are cotew cans.
They may. of course. plant a whole potato in a tan.,
In fact this s g good onportunity to make many
vanied tests. for potatoes and cotfee cans should
be plentitul

o Have the children plant the pieces from both
potatees in at least four soil types (sand. clay,
black dirt. and commerc al soil)., eight plantings
n all,

o Make sure the <hildren keep the sunhght and
watening the same.

* Have the children check for first sprouting. height
of plant. and general growth pattern.

Growth record sheets appear in the back of ti.
book. Display these records near the growing polatoes
30 that the whole class can watch this expeniment and
discuss 1t later. When the records have been coma-
pleted. discuss the following with the children.

GROULUP 2
AMOUNT ©OF WATER.

o H
g
T
T [T
T
T

ASK THE CHILDREN:

About the soil in which potatoes sprout first,
About the kind «f 50i! in which they grow the largest.
About height v». thickness in respect to largeness.

POTATO OROWTH RECORDS
FREQUENCY WATERED

LOCATION

]
L
UL TR
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A Sroup 3 WATER TEST FOR POTATO GROWTH

Group 3 — Water Needs for Potato Growth

in two-pound colfee cans. plant peces of red and
white potatoes in the same kind of soil. Let the
group select the type of soil it wishes o use

Vary only the water. Let the students decide how
many ditferent amounts ot water they will check.
Since they are using two-pound coHee cans. they
might use 13 cup per day. !, cup per day, 1 cup
per day and 1wo cups per day.

ASK THE CHILDREN:

About the amount of water needed for the best
growth,

Why the potatoes were all planted in the same size
containers.

About the “constants’ of this experiment.
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Group 4 — Suni'gtt Needs for Potato Growth

L ]

Have children bring in a red and a white potato,
and at least six coffee cans.

Select the type of soii you want to use for each
piece (probabiy black soil).

Cut eazh potato into three pieces and piant in the
cotfee cans.

You are going to test sunlight needs for growing
potetoes so you will keep the other vanables con-
stant: container size. soil, amount of waler. and
frequency of watering.

To check th~ sunlight needs. have one of each kind
of potzio in the sunniest spot in the room, anothe.
in the center of the room, and a third (both red
and white) at the far side of the room, away from
windows.

ASK THE CHILDREN:

About sunlight needs.

if this test is complete enough to really determine
sunlight needs.

About other light conditions that could be tested.

Group 5 — Container Size and Growth of Potatoes

SUNUIGHT NEEDS £OR POTATO GRODWTH

_m‘I--tmr—w_
vt JStrouts §iaaves JHiv § Sprouvs §igaves Jin | gerovee] ipoves

lmf*‘*‘--—--_-—-
o 1 i
1 1

® Cut each potato into several pieces. Since you are

testing for the influence of container size on final
potato growth, keep other variables the same —
soil, sunlight, frequency of watering. However,
adjust the amount of water to the size of the con-
tainer, making sure to keep the soil equally moist
17 aii Of the containers.

Record growth and display for class use.




BEST COPY AVAILABLE

* To grow them, fcliow the pianting directions which
accompany the bulbs.

3 Uncourage any children who wish to make growth
ir uts and record the results.

* Graph the growth patterns as follows:
babyfood jar
peanut butter jar ...

.........

2-1b. cotfee can AXXXX
3.1b. cotlee can 00000
larger ++ 4+

_ GROUP B |
CONTAINIR. SIZH FOR MAXINUM GROWTH

N WP E g 8BS

The rest of the activities in this unit can be planned
by the children. It is a good idea to have each child
work individually, for this wiil enable his activities to
provide a basis for evaluation of his understandings.

1. Does the child develop a ‘‘valid” test?

2. Does the child test only one condition at a

time?

3. Does he controi other variables?

4. Is the child able to cope with ail the variables

or does he need assistance?

5. Does he develop a clear set of records?

V. Bulbs

Buibs can be planted by the entire class.
e {se them to decorate the room and to inform the
children of yet another form of plant growth.

V1. Seeds

Lay a quart or half-gallon milk carton on its side and
cut off the top side — if necessary, tape the opening
closed and you have a fine planter. If you want to
make the planters very attractive, you can paint the
outside with tempera paint mixed with liquid soap
instead of water.

11
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A. Seed germination

o Divide the class into three groups. Each group
will use one kind of seed.

& Have each member in the group set up seed
germination conditions that are different from
the others in his group. Have the children
consider the following conditions:
moisture
sunlight
covering for container
temperature (keep refrigerated, etc.)

» Have each group devise a recording format
that will be easy to use and easy to under-
stand.

8. Wild bird seed

® Give each child 1% nut cup of bird seed.

o Give each child a paper plate.

» Have the children spill the seed out onlo the
paper plate.

» Have them examine the seeds {sort, count,
ete.).

There are broad ranges of activities possible with
these seeds. Some are:

1.

2.
3.

Find out what kind of a plant each type of seed
will become.

Find out the best soil for one of the seed types.
Find out the sunlight needs of one of the seed
types.

Find vut the water requirements of one of the
seed rvpes.

Find out the growth pattern of one of the seed
types

Find out how tall the plant o1 one seed tvpe can
grow in six weeks.

Find out which kind of seed would grow best
when several are planted together.

EXTENDED ACTIVITIES
Collect mosses and liverworts from logs, soil, or
trees, and determine the care necessary to keep
them alive and growing.
Grow mold on bread in various conditions: con-
sidering sunlight, dark, water, air, container, etc.
Determine the environmental needs for mold
growth.
Set up a mold garden or two with bread, cereals,
fruit and vegetables, in a clear plastic hat o
sweater box. If you set up only one, be sure to
keep it well moistened; for several, vary the
moisture.
Examine science textbooks in your school for
interesting experiments, e.g., extracting green
from leaves by using alcohol, or testing for starch
in leaves.

10



DATA SHEETS

¥ %99M pu3

€ %39M pu3

€ 99m pul

T %o3m pu3

J9)ep U1 UBYM PI0I3Y

ONILLND LINVId

padojaasp
$3004 0 Y}3u9)

padojaasp

51004 JO JPQUWINN

S9AR] JO 4}ud

$9Ae2| JO YIPIM

59AE9)| JO JAQUINN

uno jo Y3ua

2uuwmdag

awepN

13

L
]




(pojued

-4 pue {108 3} Wo4j
PI0LIBA 9 0} IARY {jIM
juejd a2y} WS jeuon
-d0) 3004 }s28u0] jo
pu? 0} jes) jo doj woy
eid 1ud jo Yi3ue

S3A€3] JO Y13uI

S9AE3) JO YIPIM

17

|10S aroqe
Aund jo 33ua

('239 ‘a|qe) 4Ipun
‘MOPUIM 0} JX3U)
juejd Jo uoijed0n

¥ M Pu3 €M pu3 Z M PU3 T9m pul e

1105 U1 UBLUM PI0IDY
ONILLND INVd




£ %9sm pu3

C %39M pu3

1 %o9m pu3 ]

HiMOU9 dOL LCHUYD

aweN

;:08 U1 Ind ajeq

5)004S ;0 312H

5100} §0 JoqUINN

doj jo yimm

do? 30 Wa3ay

1004 O JAqUINN |

15




Name

POTATO SPROUTING RECORD SHEETY

Date of Sprouting Am »unt of Sprout Sprout in three wks.

MOIST RED

DRY WHITE

MOIST WHITE

Sunlight

Darkness

™
-]
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Graph the growth patterns as follows:

babyfood jar = e
peanut butter jar ...
2 1b. coffee can XXXXX
3 ib. coffee can 00000
larger ++e

Name

CONTAINER SIZE AND MAXIMUM GROWTH OF POTATOES

g
=
g




THE ENVIRONMENTAL UNITS

Below is a list of the twenty-four titles in the Environmental Discovery
Series. Next to the titles, we have suggested the grades for which each is most
appropriate. We emphasize that these are suggested grade levels. The teacher
is encouraged to adapt the activities to a wide range of grade levels and
subject areas depending upon the interests and abilities of the students.

Order Grade Order Grade

No. Title Level  Price No. Title level Price
79007  Plants in the Classroom R B $1.50 70123  Genetic Variation 39 $1.50
7901~ Vacant Lot Studies 5.9 1.50 79132 Seil 2-9 1.50
79025  Ditlerences in Living Things 3-8 1.00 791391 Tile Patterns and Graphs 1-2 1.00
79034  Shadows 1-8 1.00 79150  Plant Puzales 1-6 1.50
79033  Wind 3-6 1.50 79109  Brine Shrimp and Their Habitat 1-5 1.50
79052 Snow and lce 1-b 1.50 79178  Nature's Part in Ant 3.6 1.50
79061  Man’s Habitat— The City 39 1.50 79212 Contour Mapping 3-9 1.50
79070  Fish and Water Temperature 3-0 1.80 70187 Change in a Small Ecosystem 5-9 1.50
79089  QOaks, Acoms, Climate and Squirrels 1-0 1.50 79196  Transect Studies 3.9 1.50
79105  Nature Hunt Spec. Ed. K-l 1.00 79203  Stream Profiles 3-9 1.00
79098  Sampling Button Populations 3-0 1.00 99221 Color and Change K-2 1.00
79113 The Rise and Fall of a Yeast Community -9 1.00 79230 Outdoor Fun for Students 1-12 1.50

1 you would like a free brochure describing activities in the individual units, write:

The National Wildlite Federation
€ducational Servicing
1412 16th Strest, N.W.

Washington, D. C. 20038
Written and developed dy:
NWF MESF Karen Jostad
John Cary Stone Edmund Bray Edward Landin
James D. Davis Barbara Clark Richard Myshak
Wendy Kay Robert Collins Michael Naylon
Phil Nicholson Joann Current Robert O'Hara
Tom L. Smith John Heitkamp Noreen Teachout

David Jones Carl Vogt
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