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INTRODUCTION
a

a

In this-unit the children study three environmental conditions
that profoOdly affect life. these-are moisture; light and
temperature. The children learn hOw these conditionS and
their effects can be" detected and.measured. They. investigate
the effects of these conditions on the efowth of plants and on
the behavior of aninels, and.they:also 'Consider ihe-partthese,
Conditions play in d4ermining.where plants and-animals nor-

-%

V.

What the children experience
:-.

The children begin their studies by taking a field trip; They
et<P2Igobserve plants and animals in a natura ical setting:

They pay particular 'attention to plants nd anirnalS thdt Lye,
under rocks, logs and boards, and try to discoverwhat condi.

. . tions of moisture, light and temperature cause li.vihg things
'to be in these pla3es. Eventually these considerations re-
veal the necessity for,designing controlled experiments. The :
children should begin to realize the relation between field
and laboratory investigations. .

How the children participate

ti-

given though the children are not able to Contribute-Many
ideas at fifst, alway's invite them to participate -in planning

' the experiments. You 'may have_to-Itep in with a system the
children, have not themSelv'e-idevised, but even so,they still
have much to learn --from setting up 4nd working ,with.the ,sys7
tems provided-in the unit. It will be necessary for you to
point out to the children what they are trying to do in each
experiment aild why they are doing it. Itwill also be neces--:
sary, as thee children doi,one experiment after the other, to
show them that in each experiment they are applying tire
techniques of,a general scientific method.'

4 *t
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Standard; of ekperimentation

,As far as equipment and recording data are conceimed, the
experiments in this unit are controlled to the degree that is
suitable, for third grade children. Even if more sophisticated,
expensive equipment does:give more exact conditions for
experiments, its complexity makes it less Useful, for young'
children. By using methods and equipment that are under-
standable to the young child, the experiment itself can be
more,Meaningful, and it can be duplicated or extended by
the child at home working with simple equipment. _This-lir
-portant for the children to realite that the results-of their
experiinents p int in particular directions , but that "because
their measurem nts andthe_c-orgition'S of the experiments
are not perfectl exact, they can not say, ,."This would alwayS
happen, ",_aboirt alky of the factors that they have tested. But

the.chficiren can say that they have enoughgvidence to make
some predictions that can be tested further. For instance,
after the experiment with mealworm beetles and differeptt
conditibns of light, the children can say , '"The mealworm
beetles we experimented with went to the dark side of the
container more often than they did to.the light side." This
is a, comment about what they directly observed and may not
generarrie to all mealworrn beetles. Similar statements that
say, "Thus ,I.this appears to be so," qan be made about the

" other ;moisture , light and, temperature experiments.

4

The format of the unit

At the beginning of each lesson, its purposes are 'stated and
the .materials listed. Procedure is given iri.terms of directions
for demonstrations , .instructions for organizing the class to "

perform experiments, and suggested questions and answers.
The procedure Ls provided .in this form because it is 'one. of
the clearest ways to describe,th\ejeigic and structure of the-
lessons . The questions-and answers are giVen in detail be-
cause they indicate in a concise way whatthe-authors have
in mind for the development ofthe lesson. You may find it
advisable to use additional questions and to modify those
suggested. And, of "course,` the children *may" respond with
satisfactory answers that are not included in the suggested

4
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/4/



1.

ti

possibilities... As you become familiar with-the lessons , you
Will undoubtedly modify them to fit the needs of yOur class.

,---Theconcept Of systems

The MINNEMAST "SysteMs" thread develops the concept that
c an investigation Of a phenomenOn or problem can-frequently

be' simplified by conCentra.king attention on certain objects
and their interrelationships. -A scientist is concerned with
gathering information abOut t e way things happen and with
organizing his observations so that.they will be meaningful
and useful.. When he notices, a tienomenon, he focuses his
attention on a limited set ofkobjects-involved in that phenom-,
erten. This set of objects, and the relationships that exist
atiOngtherri is the systerrron which he makes observations
and tests his, discoveries:.

A mathematician also. finds it' useful to think in terms of
systems. To him,' a system is a set ;of elements (symbols
or numbers) together witha,set of statements relating these
elements.. Further relationships among the elements are
diSCOvered-through formal.logic. In contrast with a scien----
tific.sySiem.,. -a mathematical systet is not observable
testable -in terms of physical phenomena.

The relationships among the elements in a scientific system
.are sometimes similar to tliOse of a mathematical system-.
When this is the case, the mathematical system might be.
used as a model to explain of discover relationahips within
a scientific system. The observable reiationships of the
scientific system are tested to see if ti;ey do indeed corre,-
sPond to the Mathematical relationships'', This Way OfloOk--
ing at thing-S can be a great help in understanding a complex
situation or in solving a complicated probleril. The systems
concept heliDS one to focus his attention on those elements
that are relevant to a particular problem..

The systems thread provides situations in which the children
(I) select relevant elements to observe, "(2) discover rela-
tionships among these elements, and (3) verify the relation -
shipS by testing. For example-, in this unit., the effect of

x

3



temperature on the breathing rate of goldfish (the phenomenon)

is investigated. The children focus their attention on a system
that-includes a goldfish, ice cubes for loWering the teinpera-

tire of the water, a thermometer for measuring the. water Vein-

gerature, and a device, for timing the breathing rate of the fish.
They discover that the rate, of breathing ,is reduced as the tem-
perature is lowered. This discovery is checked when the tem-

perature Of the fish is lowered still further.

The manner in which the systems thread runs through the
MINNEMAST program is indicated-by the following brief

summary:

Unit -15, Investigating Systems

Systems are treated in a qualitative manner in Unit 15.

The word "system" is scarcely mentioned and it is used
without definition. .The systems investigated and the
experimental methods used are extreniely supple. One

technique is to rerno-V-edife object at a time from a system
to find out which objects are necessary, and which unnec-
essary ;. for the phenotnenon to continue:

Unit 19,, Comparing Changes

In Unit 19,, a quantitative treatment of systems is intro-

.. duced.. FOr'example, the children discover and describe
changes that can then be represented as functional rela-
tions between quantities that describe certain properties
of a system,' such as the relation between the ,height of

a darn plant and its age.

Unit`23) Conditions AffectingLife

In this unit the systems used are taken from nature -and

are somewhat more complei than in previous units. Every

setup* fothe performance, of 'a controlled experiment can

be-thought of as a "system" that enalfiles the experimenter-
to vary a-Certain condition while keeping the others con,-

stant. The mentalprocesses4nyolveci in deciding on a
suitable system to solVe each' problem are stressed, so .-

that a general methbd emerges -- One that can be applied

to corresponding-problems in which analyses of systems

are useful:-
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Unit -24, Change and Calculation
Two systems (a 13oUring system and a balance-beamsystemare investigated in quantitative terms. -The children arealso introduced to the idea of "states, of a system" as. ameans ofslescribing a system at any instant in time.

Unit 29, Natural Systems
This unit; acquaints the children with several natural sys-tems that are studied quantitatively as well as qualitatively.For example, they use.a"streaxn_table=ai a system-withwhictrto investigate effects of flowing water. This unitreinforces and summarizes the various aspects of the "sys-tems" thread.

Summary devices

Two kinds of devices-are used to-keep the- childrenaware of-the main purposes of the unit (to find out the effects of
moisture, light and temperature on living things). One de- .vice is the continuing developfnent of a'bulletin board dia-gram that summarizes the inveStigationSof.thedat. (Thelast three pages of this introduction show three possible
arrangements for the bulletin board diagram.) The diagramis started early in the unit -when, in-lesson 3, itie children
discuss what they found-out about the conditions of, moisture,light, end temperature from their field trip in, Lesson a: Asthe unit progresses, the diagramis expanded again andagain, so that the general scheme uSed'in all of the experi-ments is quickly evident. The diagram is really'a" visualaid in pointing out what is common in the various experiments.

At the conclusion of all the experiments, the bulletin boarddiagram presents a summary Of all the methods, processesand accomplis*hrnents of the unit. It can also be thought ofas a representation of the processes involved in arriving. at-the .experimental, systems. For example, the children will"be able'to see that they started With a broad environmental
setting (the field trip)_.as a way of trying to answer a ques-tion and then .found it necessary'to narrow down this setting

'experimental systemSfrom Which they could get answersto eaOh question.
;

xli t.



The second summary device. is ,a flow chart used in Lesson 18,
as amore concise representation of the narrowing down procetss.
involved in -setting up an experifnental systerii thaewill answer
a specific question. It-shows the children how it is' pos.gible
to convert domplexnatural phenomena into simplified, con-
trolled systemsforthe 'purposes of experimentation. 1.i copy
of a typical flowchart shoWing the narrowing down prodess
is thi:

Question to be answered: Does moisture affect the
behavior of mealworm beetles?

Field Trip to Granary: Too many conditions
affecting beetles.

Piece of Nature: Still too many condi-
ticiri that vary.

-"MoiStUre/Ppetle-SystemlMoid-
ture doe's affect the 'behavior
Of mealworm beetles.

3
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,.Suggested arrarigement of-diagraritom a _square bUtletin_bOard
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Suggested arrangement of diagram on a long,, narrow bulletin board.

-CONDITIONS AFFECTING LIFE

FIELD TRIP
Result:

'PIECES OF-kkuiRi-, Why ?

14.oto set up

,Rest4.1t:

Animals
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.NOTES ON TEACHING THIS UNIT ,

I,. Buy 60 to 80 mealworm larvae immediately so that they will de-
,velop into adults (beetles) by the time you need them for Lessoh 6.

The larvae can be purchased from pet stores as well as from bio-
logical supply houses. They cost about a cent apiece. Read the
instructions for maintaining a mealworm colony in the appendix at
the back of this manual, and then assign a child to look after them.. ,

',Mealworrqs are easy to keep, and their life cycle is interesting. YOu
may wish to use these animals-for more experiments than this unit
requires. If so, see Behavior of Mealworms Elementary Science
Study, Edudation ServiceS, 1964.

2. Arrange to eve the use Of one bulletin board exclusively 'fOl-
this unit during he entire teaching time. .

3, Set up an aquarium and stook tt with. one goldfish for 6a-oil-group-
of four children in your class, plus a spare or two. The aquarium
need not be expenSiVe -- a large dfshpan. will dO but be Sure to
read the instructions ,for goldfish maintenance in the unit appendix.
Goldfish are hardy and a child-couldbe assigned to take care of

. "them,. Ttiey can-be Turchased at stores such as-Kresge1S-and=
Woolworthts_asWell as at pet shops. ,

4, Try to obtain the firm,Liizing Things Are Everywhere, for Les-
sCn The film; Desert Cominuns-haulcl be ordered for Les son
9.:. Also :try to get one or two of the many- suiTable---filras_ori the sub-
ject of how plants and animals prepare 'for Winter to use ihatile
soilitri. If you can not-show a film at the time recommended, show

it whenever iou.do haVe
--

TEACHING TIME
0.

.T

, a .

The' entire unit should take about six weeks. Teaching time for in- ..1.,

dividuaP.lessons 4s given in the commentary for each section and in
helesson commentaries, too. You may wish to extendithe teadhing,
of this unit over a 1 period-that lasts frorn;September to December.
This would be 'a.particularly':godil idea if you teach iri an area where
there are obvious changes fn the 'environment from autumn to winter...

.... i- ..
It is Planned that this unit be taught concurrently with Unit 24, -
'Change and Calculations. A suggested schedule for teaching the
two units is provided on'the next page. -:

1
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The foUrless.ons of fhia*sectiOn,Prepare the children for the
more scientifically controlled -experiments in the remainder
of the unit; The purposes. of these les sons are:

TO make the children aware that moisture, light, and_
temperature are thiee.t5fthe--important environmental
conditions.thataffect the way all life readts..__

To have-the Children disdover'tfiat neither the olnerva-
fions mi.Icle during a field trip nor-an exPerirrdnt that is-
random and unquaritifted-cen.lhelp them arrive at any
feliable conclusionS-Concernithe-effects of any of
the three coridilions*Cri liVing things.

To have the childrefirealize-that they cannot learn, much
about any one condition when all three ondition's vary
simultaneously..

To lead, the children.to think of w.ays, of-experimenting
with just one condition at a time, in order to be ableto..
reach- s-ome conclusions about its effects on plants and-
animals.

COMMENTARY.

Thy *c hi lciten begin, in Lesgoh 1 ,"by considering how they
themselves are affected by changes .in the amount of mois-
ture, light, and warmth in their environment. Then they-
move on to consider how animals and plants might be
affected by tifeke seine factors: The entire unit then be-
comes. an attempt to help children find some answers to
these: questions:

Does the amount of moisture in the environment affect the
way Ants and animals react?
Does the,amount of light affect the way plants and animals
react?
Does the amount of heat affect the way plants and animals
react?' C
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Septionf takes only a small step in the direction of answering
:thequestions, since its main purpose -- as stated above---
are _introductory and preparatory.

TEACHING TIIi/IE

Ns

If you start this unit.by teaching,Lessonl on a Monday, and
do Lesson 2 (the field trip) on TuesdaY, your timing. will be
just right for; Less on 3, which has to begin,on a Wednesday.
Totafteaching time for this section ought to,be between tpree
and five hOurs. The lessons extend oVer seven school clays,
with a good deal of -time left open-(especially onThursdar,
Friday aria the second Monday) for teaching another MINNE,--
MAST unit. APproximate teaching times for the lessons are:

-Lesson I (Monday) - 40 to80 minutes. Include showing Of
recommended film, if possible.*

Lesson 2 (Tuesday) 45 to 90 minutes.
of the purpps,es.

LesOn 3 (Wednesday) 30' to 40minutes.
(Thursday) - 10 to 20 minutes.
(Friday) - 5 minutes. : :

(Second Monday) 5 minutes.

Le Sson 4 '(Second 'Tuesday) 20 to30 minutes.,

Field trip preceded,

OPTIONAL BOOKS

The, following* books will enrich the work done by the 'children
in Section 1r

Caudill, Rebecca:. A Pocketful of .Cribket.
and Winston, NeW Fork, 1964.)

Huntington, Harriet E. Let's Go Outdoors.
Company, Inc. , New York, 1939.)

,

WClung, Robert Bufo , The story of a load. (William
Morrow and Company., New Yor\1954.)''

.(Hokt, Rinehart

'(boubleday and

Stevens,' Carla-. Catch Cricket. (Young Scott Books , New
York,. 19.61.)

2



LessOn 1: INTRODUCING THREE ENVIRONMENTAL CONDITIONS

-

Activity A of this lesson gives the children an opportunity to
examine their own human responses to dhanges in. the ez-1-

cvironinent. Activity B asks them to compare their own re-
sponS,es with What they'think might ke the-responses of-other
living things to similar changes. The lesson is a prepara.,

.tion for the field trip in Lesson 2. It is essential .tat the .

children' know H in advance -- why they are taking the field
trip, what a'"conditl,on".is, what conditions to look fbr in
the'aniinals' homes, andwhy they are collecting the small
animals. This lesson begins with the children's own ex-
periences and goes on to show thatother living things are
also affected by environmental condifloni; thOugli some
times in different ways.

.

We seldom think about, our reactions to environmentl con--
ditions such as dressing to adapt to the weather -Some of
these'reactions- .re illustrated for the children in a.series 'of
cartoons in their Student. Manuals. The cartoons illustrate
three ;;lain environmental conditions that affect behavior.
These are moisture, light, and ternperature.-By discussing
the behavior of the characters in the cartoons,.the Children
become aware that these three external conditions' affect
real people. When they are aware of the different condi-
tions'and of how people react to them, they are asked,
"Do other living 'things react to moisture, light, and temper:-
ature alk? If so, how?, Will the responses of an earth
worm exposed to large amounts Of moisture., or light, or heat,
be the same as those of .a person? "

vWheneyer you, begin to use the word "condition" by itself,
be sure that the children associate the word with 'Moisture,
light, or temperature.

At the conclusion of the lesson, let the'children tak- e the,
cartoons and pictures of animals home.

MATERIALS

-= cartoons and pictures of small animals,in the Student

Manuals

- other pictures of small animals (optional)

4

)
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Living Things Arg Everywhere( Encyclopedia BritannicaFilms. 16 mm, 11 minutes,, color, 'sound. Availablefrom your local film rental source or;if necessary, can ..be obtained from the audio-visual departments of uni- t.
versities.

Living Things in Field and Classroom, MINNEMAST
Let's Go Outdoors, by let Huntington. %Doubleday,Doran and Co. , Inc. N w York, 199. (optional)

.
PROCEDURE

Activity A

Ask the children to look at the Set A cartoons in their Stu-,dent Manuals.
t ,

Picture

Set A Cartoons

4

Picture-2 .

J



Have iliern:describe the differences beiiAen Pictures I and
Picture I; it is raining and the *children are dressed

in rairi.clotlies. In Picture 2, It is not raining and the chil-
dren are dres s ed differently..)

WHAT KINDS OF WEATHERACCOUT FOR'THE
:DIFFERENCES IN THESE TWO-PICTURES?

MoSt children will probably say that it is. raining in one
picture and not` raining in the other: Bring out and empha-
size the fa4.iliatthere is more water or #loisture shown in
one picture than in; the other.. Discuss with the children
if the amount of moisture a'ffects .our,behayior and what we
do to, protect ourselves fisom too.mtich of-it,.

, ,

.

Next have the children look at Picture's 3 and 4.
''. c

:. . ,. . . ./ . Set A.CarioOns
, . .

,.,.-
Pictures.' Pctures. 3 and 4 *-

. \ .

3

4P,C0A+X.;

ti
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Assk'what is wrong with these Pictures. ,1 -wring the discus-
sion, emphasize theimain idea again that the amount of
moisture affects the way we live. Also elicit from the chil-
dren the things that than has devised to avoid the discom-
fort of too muoh.moisture,-- the raincoat. and rubbers; the
waterproof homes; etc.'r

Write "moisture" on'.the chalkboard. Tell the class that
moisture is only one of fhe_tilings that affect the way we
live.' Have ketohildren-look at the pictures-of Set B, and
see ,ikthey can' ddiscover another thing,That affects ,the
way we The children, wilrprobabfy say that these are
piotureS oiday arid night. Lead them to realize that one
difference between day and night iS?the amo.unt of light that
is pregent. Ask them to-describehoyv behavior is 'changed
bylight_Orthe absence Then have them discuss som.e
of the Ways man has beet-Cable to overcome unwanted' light
(by means' of shades, .awnings;"sunglassevtnted
shi.,eldS=, beach umt.ellas, etc..). And haVe them also' dis::
Cuss how marihaS managed to provide more.light when he 4,

needs it (by means of house and street lamps,' candles.,,
flashlights,' headlights, light for night ball games, etC.).

I.



Picture 5

14

4/.

Set B Cartoons

Picture 6 ..

.Picturbs. 7 and 8

4C%

0

7
4.
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Tell the children that they have now talked about two thihgs
(conditions) moisture and light that affect the way we
live. Now ask them to look at the pictures in Set C, to see
if they can figure out a third thing (condition) that affects
us.

Set C -Cartoons

Picture- 9 Picture 10

<7-

4



Pictures I I and 12,

a

Answers will probably vary. The most common answer may
be that the pictures show winter and summer scenes. Lead
the ch'ildren to the generalization that during different sea-
sons -- or even during shorter periods, such-as weeks or
days we usually have some differences in teinperature.
Hold a discussion of some of the ways the changes in tem-
perature affect the way we live. Also- bring out in the dis-
sussion some of the things-m-an has done to overcome these
differences in temperature -- how he uses different kinds of
clothing,, heating systems for homes, air conditioners, carheaters , etc.

Actiity B

Remind the children that they have now discussed three of
the conditions that affect the way we live -- moisture,
light and temperature, Then ask:

r. 3:0
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DO YOU THINK THAT MOISTURE., LIGHT., AND TEM
,--PERATURE AFFECT WHAT OTHER LIVING. THINGS L)O?

Let the children speculate abodt this. Then ask:

IF OTHER LIVING THINGS REACT TO THESE CONDI-
TIONS, pp YOU THINK THEY REACT IN THE SAME
WAYS THAT/WE DO?

This question, and others, could lead to a very enjoyable
discussion, e.g.,

DOES A RABBIT WEAR,A RAINCOAT WHEN IT flAINP

DOES AN EARTHWORM' TURN ON A HEATER OR WEAR
WARMER CLOTHING WHEN IT IS COLD?

Next a*sk:

WHAT DO ANIMALS DO TO I\;1 AKE THEMSELVES COM-
FORTABLE? DO THEY FIND MACES TO LIVE THAT
HAVE SUITABLE AMOUNTS OF MOISTURE, LIGHT, AND
TEMPERATURE?

IF THEY DO, WHAT COULD WE CALL SUCH PLACES?
(Animal homes.)

Now aSR the children to tell about any animal homes they
have seen. Urge them to be specific about describing the
kind of place and the time they saw each of thee homes.
After these reports, ask:

IF WE WERE-TO, GO TO THE WOODS, TO THE PARK, OR
.TO A VACANT LOT, WHERE WOULD WE BE LIKELY TO
FIND SEVERAL SMALL ANIMALS LIVING IN ONE PLACE?
(Trees, holes in the groundvarious answers.

HAVE*ANY OF YOU EVER TURNED OVER A ROCK OR A.
LOG ON THE GROUND?: DID YOU FIND ANYTHING
INTERESTING BENEATH THE ROCK OR LOG? (Yes, .

'animals.)

WHAT KINDS OF ANIMALS DID YOU SEE?

3''
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Answers will include a, few animals. List these on the board..
Then lead. the' children to the idea that perhaps a film or
photographs will suggest other, animals that could be.added-----
to the list. Show the film, Living Things Are Everywhere, if
you have it. Then have the children turn to:the 'pictures of
small animals; in their Student Manuals. These include an
earthw,orm,,snail, slug, cricket/ toad, beetle (with, larva
and pupa)., sow bug, centipede, ant (with eggs, larva and
pupal, salamander,/ and millipede.

Ask the children why they think these animals might live un-
der rocks.

WHAT CONDITIONS WOULD YOU FIND UNDER A ROCK?
WOULD IT BE WARM OR COLD, WET bit DRY, SUNNY
OR DARK?

Let the children speculate freely, but keep the discussion
rather short and limit it to just a few other animals. Ask the
children to talk about only one animal and its home at a
time. Children array suggest that earthworms live under rocks
so that the birds can't eat them, or that toads live there be-
cause they eat insects that-live there, or that ants may live
there to get protection from the rain.

4:

TOMORROW WE WILL GO ONA FIELD TRIP TO LOOK UN-
DER ROCKS, LOGS, AND BOARDS: WE WILL OBSERVE
CAREFULLY WHAT% KIND OF ANIMALS LIVE THERE AND ^'
WHAT THEIR HOMES ARE LIKE. WE WILL BRING BACK
A FEW SMALL ANIMALS TO STUDY.

Emphasize the two purposei of the, field trip: (I) to observe,
the conditions, at each location where an animal is found
and (2) to cbllect small animals for.further observations in
the claSfOom.

NOTE: Be,fore teaching Lesson 2, make a preliminary survey
of the site for the field trip; You will find many more animals
in a wet, shady area than in a dry, sunny one. ''(However,
some children should check out a drier area Select a site
that has at least five places-in it where you are sure animals
will be' found , so'that the trip will be a success. con-
suit Living Things in Field. and Classroom so that you will
know how to keep most of the small animals alive in the
classroom.

H

tf



On this field trip, the
'children explored dry;
grassy_ areas,, as well_
as shady,ones.

s

ef,tmipmir mr,

They looked. for little

animals that lived under
the bark of atree.

In the 2et, cool; dark 4
place under z rock, they
found.,.:ang ;mall, animals'. * 0 ,

' "", -411r"
LCD collect. *, . .
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Lesson 2: TAKII\IGA FIELD TRIP

,* .

jt

In.the.previous lesson the.children learned that threecon-
ditions (moisture; light, and temperature) affect thway
people live. Then they speculated about whether,these
same Conditions also affect the way animals live,:and, if
so, how?. This field trip by no means answers the ques7-
tibn,--.nor ts-It -intended to-do- so. its,purposes-are"-(4to,
give the children the opportunity to observe, as well as
they can, the conditions- that exisf in the places Where
animals are found and compare them with the conditions
in the places .where animals are not fC,Ind, and (2) -to
have the children find some small animals to bring back
to the classroom fOr`further study.

ObservatiOns of the conditions will not be preciSe". By
touching 'and looking at the Underside of a rock and corn-

..

.paring it with the top of that rock or the ground nearby, a
child should be expected to say that Underneath he rock
it is dripping wet, wet, darbp, or dry. 'By looking; he:
should be able to describe the condition of the light as
sunny or shady, or if the rock was found firmly. pressed
into the ground, deduce that under the rock it is very dark.
By touch, he should be able to say that the ground under
the rock is cold, cool, or warm as compared with the top
of the rock or the ground around it.

You will)go over all the details of the field trip before you
leave, but even with this careful preparation in the' class-
room', you may have to repeat some of the instructions
during the actual trip. For example, the children will prob-
ably become so interested in the animals they find that they
May have to be reminded quite-often to observe the condi-
tions in the various areas.

Discussion of the field trip is outlined in Lesson 3, where
the children's uncertainties about why the animals were
attracted to certain places are used to motivate the setting
up of "pieces of nature" indoors. In preparation for this,'
be sure that 'each child brings back a small, rock from the
field trip, and that the clais,c011ects enough small animals 4
so that each child can have several for future studies.
EarthWorms and sow' bugs are particularly needed.

4
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The MINNEMAST handbook, Living Things in Field and
Classroom,' is recommended as one °Attie materials to be
taken along on the trip beCause the children may find ani-
mals other than those_ you are prepared to keep in the Class-
room. The -handbook will help you decide whether you can
(or want to) maintain such animals, or whether the children
should just observe them in the field and let them-go:

MATERIALS

1 whistle

2 plastic shoe boxes 'with covers
AP A

Living Things in Field and Classroom

for each pair of Children .

4-ounce covered p

PROCEDURE

tic dish, magnifier optional

.

in -th-e-c-lassrooin, expla to the .children that youare just
as eager as they are. to get started On the field trip, but
that firs-t,you must make sure they understand why they are
taking the trip, what they will do When they get to the
field, and how they've to doTit. Ask them to pay close
attention, so that the discussion will be short and the trip
successful and enjoyable.

Elicit from the class the .two purposes of the field trip.
Write them on the chalkboard:.

WHY WE ARE TAKING A FIELD TRIP:

1. To observe the differences in moisture, light, and
temp.erature under and around the rocks, logs, or..
boards where the animals are found, and comb-are
them with places where no animals are found.

2. To find and collect animals that live under rocks(
logs, and boards.

3 t)
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Next discuss with the class exactly what the children
should- try to find out. Write.these points on, the'board,
too:

WHAT WE WANT TO FIND OUT:

I. Why do animals live under rocks, logs andtboards?

2. Whyodo they live under some rocks and not ,under
Toth-erg?

'Remind the children that to try to answer these questions
they will have to observe the moisture, light, and tempera-
ture in each place where animals are fotind under rocks and
the conditions under rocks where no animals are found.

Now tell the chilthen that,. on the field trip, they will be
workipg in pairs., Each 'pair.will have a covered dish in
which to collect some sm'all.animals. If anycipe finds In
animal too large for his dish, he will .bringkiflo you to be

'put in a shoe box.

Now make clear the following proc&lures:

Assigned Areas

Tell the children that when they reach their destination, you
will,ssign a specific area to each pair of children.' In this
area the partners will turn over rocks, logs, and boards, ob-
serving all animals they can findliving there. No pair may
trespass on another pair's assigned area. l

U 4 Show the.chi ren your whistle. Explain that wheh you blow
it, the children re to stop what they are doing and come to
the place'where you are. Say that the sound of the whistle-
will that someone has diScovered something-you want-
the whole class to se

Collecting Small Animals

Show the children the covere container that each pair
will use to collect small anima4. Ask the children what
other things they should put in wItrthe animals to make
them feelMore at home. If they do 't know, tell them that

0 u
15
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you want each child to collect a srhafl stone for use in the
next lesspri, and that they may alsb bring back a piece of
bark if an animal was found under bark,, some grass if
found on grass, -some sand or earth if found on that.

Turning Over A Rock

Tell the children to keep in mind the fact that when .anyone 1.
turns over a. rock or log, that-person may be disturbing the
home of several animals livihg beneath it. The animals will
believe ji.fgt as people would if their homes were being
.wrecked fOi their liVet. The moment arock
is lifted, `'the animals-will be scurrying here and theie to es-
cape. In most cases they will go into tunnels in the soil
and disappear from view. Since the animals will be hurry-
ing away, the childiesn should not turn over'a rociuntkl
bodi partners have ntade.all their observatiohs about the'
rock and are crouched down beside-it with the dish Poised
to,,gaftch whatever they can. (Go over this again in-'the field.
.-qIiiovPthe children-how to:make observations about :the, light
UndeF-anttlaround the rock by noticing whether it is flat on
the bottom and pressed into the earth, dr-whether it is round.
on.the bottom and just providing shade for the 'animals. Then-
show them holk to crouch with the dish ready.)

.Rernind the 'children that after they have Seen all they want
to, the person who turned the rock over must put it back in
place. This restores the home, so the animals car, come
back to it.

The Trip
.

After this preparation,. give each pair of children. one four-,
- Ounce plastic covered container and if you choose, a

magnifier , and take them to the field.- Encourage them to
collect lots of sow bugs and earthworms for use in other
lessons. Motivate them by showing your own enthusiasm
over their discoveries. When the children have completed
their investigations, remind each one to take a small rock
back to class.

After The Trip

o

See that all the collected animals are put in surroundings

4
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where they will thrive. This generally will mean proViding
sand or soil, moisture., a few rocks to hide under, and.
holes f6r air. Formore specific information, consult the
'handbook.

4'.

4 whistte-b.lowirig event-is pictured'above., One boy found
a sndke.dUring this field trip. It Was observed in, the
field and then released; in keeping-with the advice in the
Minnemast Handbook, Living Things in Field and Classroom.

NOTE: Ask several childien to bring in any typ,e of plain,
soil for -the next lesson (it may be sandy, moist or dry but ,

must not contain or other plants). You will
approximately one quart for your demonstration and about
one quart for every four Children in the class .

41 7
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Lesson 3: SETTING UP PIECES OF NATURE (Sint on WednesdaY)

%

Be sure to have the children set up,their piedes of nature
on a'ednesday to permit seed germination,n,growth, over
the .weekend.

The purposes of this leison are: (I) to WO the children
associate "field* and "laboratorir;" (2) to provide opportuni-/
ties for trial -and -error experiments; (3) 'to.review what the s'

children have 'studied in this unit so far, and why,and how,'
they did It.

The lesson begins with a discussion' of the field trip. The
Children soon realize that they are=rure vhat*dition
or what combination' of conditions attracts animals lip live 1.

under rocks or in other ,places where they found them.. To
. show the need for.setting up model pieces of-nature that
cari be studied in the Clatsroom, they discussthe diffic''ulty
of continually taking field trips to reach concluslonssconcern,

theie 'conditions. Then the children make Suggeitions
abOut what suchsaMgdel Should co,..dst 'of, and you demon- ,

Striate by putting the virioutomponents together. Next
the children set up their individual pieces of nature. They

free to use'as much or as little soil, water and grasS
seed as they wish, 'and to select a location in the room tltat,
provides .as much or as. little light and heat as they ahaQse,
Each child keep's a record of his original seiup and,of his '
daily observation Record Booklet made by removing.
Oages frqtnIitia-,Student Manual and 'fastening them.-
together (with yarn,' for example).: :

On Thursday, after-7a-brief recording of observations about
the pieces of nature, cont ue(a'review of the previous 'Work:
To do ;this, "use the. bulletin board you have' set aside eipe-

,'. daily foithiaunit.' (The diagram of the completed bulletin ".

bOard provided 40/e,unitIntroductjon will,.be helpftil
.showing you how,ihis first 'material.will tie in with the re w.)

10,
This lesson requires thirty td forty minutes .on Wednesday,
fen to ttwenty 'Minutes on Thursday, and only a few minutes

, on Friday and on the following Mondays, Work with the
pieces pt pature:and the:Record Booklets is concluded in

.
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Lesson '4 on Tuesdays. For your convenience the procedure
dekribes what islo be ,done on .each of the four' ol days.
the lesson covers, ,instead of being divided into activities.

MATEKIAI,S

-- for yout denionstration (Wednesday)

tray
...

2. plastid shoe;boxes (I for cover)

4.

tape to'hinge the 's'hoe. boxed together'

soil.,(any kind).

water

. grass seedr
I or 2 rocks ftoni field trip.

4

,
. for each child WedneSday)

r. :

7:4 . tray
t . . - . . ..., . ,_

.2dixteen-ounde plastic containers.
. - .

*a., ,tape to hinge dip containers tOgethet /
.

-Soil (any .kifid)l'in plastic bag, or On.paper towef.

, -,;-','Waler iti cup' - .
/

. ' some grass seeds in I-ounce Container. . ,
A

: I, or 2 Small rocky fromfield. trill .

,

J

Record Booklet.'(pp. -25-32 reni ved krom Student Manual)
t

yarn, string or brass fas,tenett to hOld booklet together
,

-; for each child (Thurday)
piece .ofriature

/0Record BOok.let ; .
a.'

.
- -- for the review (iThurtday) P

bulletin board tea ei-veci ,for this unit

lettert cut out for headings, "FIELD TRIP" arid
"PIECES OF NATURE, "ibr these wordt written on
separate slips of P'aplr-

-s
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small animals, bring out your demonstration tray. If they
do not, say:

PERHAPS WE COULD GO OUT TO THE SCHOOL
YARD AND SHOVEL UP A PIECE OF EARTH WITH
A ROCK ON IT AND BRING IT BACK TO CLASS.
BUT THIS WOULD MEAN GOING OUtAGAIN.
BESIDES, WE WOULD DESTROY A LARGE PART
OF THE YARD IF WE EACH DUG UP A PIECE OF
NATURE:

IS -THERE ANY WAY WE COULD PUT SOME THINGS.
TOGETHER IN THE CLASSROOM THAT WOULD BE

-JUST ABOUT LIKE A PIECE OF NATURE?

WHAT THINGS WOULD WE NEED TO MAKE A
MODEL OF A PIECE OF NATURE?

If the children still can't suggest what to do, bring out
your tray of demonstration materials and show it to therri.

DO THESE MATERIALS GIVE YOU AN IDEA?

As the children offer suggestions, set up your piece of /la=
ture, one step -at a time. This witl involve putting soil,

`; water, and a rock or two in one of the shoe boxes.

THERE SEEMS TO BE SOMETHING LACKIN.,IN
OUR PIECE OF NATURE.. WHAT IS IT? (Grass.
There was grass around the rocks where we
found the animals, sand some of the-animals
we found were grass.)

WELL, I DON'T HAVE ANY GRASS, BUT. I HAVE
GRASS SEEDS. HOW SHOULD I PLANT THEM
IN MY PIECE OF NATURE?

Let tM children tell you the amount of seeds to plant,*
where and how deeply to plant them, etc. When your
piece of nature is completed, put 'the second shoe box in
place on top of it. Ask the children if they know why you
areusing a cover. Explain that you are not going to add
any more water to your piece of nature, so it is necessary
to retain whatever moisture you have put in it.
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Also assembleion trays all the materials eaoti,child will.need
toset up his piece of nature, Hinge the containeri with tape
for the children. Keep these materials handy, but hidden,
until You,have given yoUT demonstratiOn:

co7,lete piece of nature

You Mal/wish to cut out the letters. for the bulletin\loard
headings at this time/ too.

4

PROCEDURE

Wednesday: Setting Up the Pieces of Nature (p to 40 minutes)

Call .on individual children to report on the animals they
found during the field trip. (They can do this iri show-,

Manner.) Direct them to the purposes of `the trip
by asking: N\

WE WANTED TO COLLECT SOME SMALL ANIMALS,
BUT WHAT DID WE WANT TO FIND OUT ABOUT

A

THE PLACES WHERE WE `FOUND THEM? (We wanted
to find out how wet or dry their homes were, how
light or dark, and how Warm or cool.)

WHAT ,CONDITIOA OF MOISTURE, LIGHTIAND
TEMPERATURE DID WE FIND IN THE PLACES
.WHER-E-WE-TOUNID ANIMALS? ,

No general agreernent concerping the amount .of moisture,
light and temperature is desired here,. Let the children

1
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express their opinions freely. Then narrow the discussion
down, to a consideration of the conditions under rocks, logs
and boards.,

WE FOUND MANY OF THE ANIMALS UNDER..
ROCKS-, LOGS AND BOARDS. WHICH OF
THE THREE CONDITIONS DO YOU THINK
ATTRACTS THE ANIMALS. TO THESE PLACES?

'IS IT .THE MOISTURE, THE LIGHT, OR THE
TEMPERATURE?

WHAT ANSWERS DID WE FIND TO THESE
QUESTIONS DURING OUR FIELD TRIP?

Direct the discussion to the forming of hypotheses, such as:

1 Maybe it is moisture alone that attracts animals to live
under rocks\ logs and boards.

2. Maybe darkness that attracts them there.

3. Maybe all three conditions (of the moisture, the light,.
and the temperature) ,attract them.

4. Maybe only two of the condit4ons attract them.

HOW CAN WE FIND OUT WHICH F THESE
HYPOTHESES IS CORRECT?

IF WE TOOK A GREAT MANY FIELD TRIPS-
COULD WE FIND OUT?

Whatever the answers, explain that it would take too much
time from other school work to go to an area repeatedly to
check on conditions there.

IS THERE ANY WAY WE COULD STUDY RIGHT
HERE IN THE CLASSROOM 7 WHAT IT 'IS' THAT
ATTRACTS THE ANIMALS TO LIVE UNDER ROCKS?

Encourage speculation. The children may themselves
suggest the idea of a "piece of nature." If they do, ask
what materials they would need to set it up. If they then
suggest a container, some soil, grass, water, rocks, and b.

3



small animals, bring out your demonstration tray. If they
do not, say:

PERHAPS WE COULD GO OUT TO THE SCHOOL
YARD AND. SHOVEL U15 A PIECE OF EARTH WITH
A ROCK ON IT AND BRING IT BACK TO CLASS.
BUT THIS WOULD MEAN GOING OUtAGAIN.
BESIDES, WE WOULD DESTROY A LARGE PART
OF THE YARD IF WE EACH DUG UP A PIECE OF
NATURE:

IS THERE ANY WAY WE COULD PUT SOME THINGS
TOGETHER IN THE CLASSROOM THAT WOULD BE

-JUST ABOUT LIKE A PIECE OF NATURE?

WHAT THINGS WOULD WE NEED Tb MAKE A
MODEL OF A PIECE OF NATURE? :

If the children still Can't suggest what to do, bring dut
your tray of demonstration materials and show it to them.

DO THESE MATERIALS GIVE YOU AN IDEA? `
As the children offer suggestions, set up y6ur piece of na=
ture, one step at a tithe. This wifl involve putting soil,

'; water, and a rock or two in one of the shoe boxes.
1

THERE SEEMS TO BE SOMETHING LACKING.IN
OUR PIECE OF NATURE.. WHAT IS IT? (Grass.
There was grass around the rocks where we
found the animals, and some of the-animals
we found were 'in gi-ass.)

WELL, I DON'T HAVE ANY GRASS, BUT. I HAVE
GRASS SEEDS. HOW SHOULD I PLANT THEM
IN MY PIECE OF NATURE?

Let the children tell you the amount of seeds- to plant,'
where and how deeply to plant them, etc. When your
piece of nature is completed, put the second shoe boX in
place on to of it. Ask the children if they know why you
areusing a cover. Explain that you are not going to add
any more water to your piece of nature, so it is necessary
to retain whatever moisture you have put in it.
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Now tell the class that each child will have *a chance to set
up his own piece of nature. Have the trays 'of materials .

distributed. Then ask:

IF WE>WANT:TO FIND 0-UT.IF MOISTURE,
LIGHT AND TEMPERATURE AFFECT ANIMALS,
SHOULD WE ALL SET UP OUR PIECES OF
NATURE IN THE SAME WAY?

WHAT DIFFERENCES MIGHT THERE BE IN THE
LIGHT, MOISTURE, AND TEMPERATURE BETWEEN
TOM'S PIECE OF NATURE AND DIANE'S? (Tom
might use a great deal of water and select a
dark, 'cool place for his piece of nature. Diane,
might use just a little water and put her experi-
ment in a light, warm place.)

Ask the children to assemble their pieces of nature. Tell
them they May use as little or as much soil, water and grass
seed as they wish'. Encourage different children to plant
their grass 'Seeds at different levels in the.soil. When the
pieces of nature are ready, suggest that thdy be put in loca-
tions that will provide different amounts, of light and heat.
Some experiments :should be placed in sunny, warm spots,
others in shady, warm sppts, ,others in shady, cool spots,
and some even in'a cupboard or drawer: This wide varia-
tion in sets of conditions will help you moilvate the children
later to narrow their investigations in future. experiments .)

t
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Now ask the children to remove,- carefully,:tiages-25--i,32 from
their Student Manuals Give them pieces of yarn or string
or brassIasteners, to putthrough the holes in these pages .
Tell the children they will use these Record Booklets to
record whatever they used to make their pieces of nature:;
and for daily observations of what changed:and what stayed
abobt the same. Have them write their names on the book-,
let covers. (They may color the. covers-later,. if you with.)
Then ask them to fill in the blanks on the page for Wednes-
day. You may need to help with, some. of the questions. The
answers can be as qualitative or quantitative as the children
Wish.

The reduced version of the first page in a Record Booklet,
shown below, gives some of tlie possible answers that dif-
ferent children might give. It does not represent the-work
of just one child.

FIRST DAY INTENESDAYI

SOLI, 4'

What kind7 -,43a//4,;_rnara2LUZJd
zw,/ ,4.10"

1 11/4/cAr't
How deep?, ,.-1,

%hat kind? 3/:"cicS

Howmany? jp70ii1;
.0100/41' :

How deep? Plaeled n lit1

)106-1A1 -

'Pock ; 2 rock
e.qc3 size-

alve-red*4crL,514

SKEIN

ROCKS

26

MomININ/

ilinv'many?

How large?

How deep?'

MOTURIS

. How much? z1 10-1- i psi. a Mile,
LICMT . -

Is the light the same everywhere in your
Piece of Nature? "Alo

- .

TEMPERATURE

Is the temper,atUre the sameeverywhere in
Your Piece of Nature? A/o

Cimmints - niy piece
nai-iire fhe sini1;311-t ; In 4
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Thursday: Bulletin Board '(I 0 to 20 minutes)

Before starting the work at the bulletin board, have each
child observe his piece of nature and fill in his observa-
tions on the appropriate page of his ReQord Booklet. En-
courage the children to-record' what remained the same, as
well as what changed.

SECOND DAY 171111RSDAYI

Did you notice any changes, in your Piece of Nat Ure
from yesterday? Yec-

Changes in: 11*

SO IL No clic-I/13P,

SEFJOS A -Pe tv .ceecis (311P,

ROCKS

401STuRE kile_14 1 I/Vier rod ; tval-er
,4,r ;aside- of rAver
LIGHT Ain chany,.

fil4i'ERATURE (del under- _rock

Other changes

Then have the children gr.,ther in front of the bulletin board,
and ask:.

WHY iDiDNEG001V AMEI.P TRIP THE OTHER
DAY? (To find out whether mbiSture, light and
temperature affects animals; to find some small

3 27



Remind-the children of the cartoons they looked at to see
hOw different amounts ofm-oisture',. light, and temperature
affect people. Then, on a large piece of paper, write the
reasons for taking' the field trip.

Why!? 7.6 wt
(A)hethei- ry1 oisiu4 ,

4empei4itti-e,

orlitnais.
ieind a -Po-r-

(5/4ciy

WHAT DID WE FIND OUT ON OUR FIELD TRIP?
DID WE FIND)OUT WHICH DIFFERENCES IN.
THESE CONDITIONS ATTRACT SMALL ANIMALS?
(No. We couldn't decide whether it was the
moisture, light or tesmpetature.that affected the
animals. )

28
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Elicit that there were many conditions present, at one time,
so it was impossible to tell whether it was the moisture,
light; or temperature that affected the animals and attracted
them to the area where they were found. One field trip
wasn't-enough to find out, and the class decided it would
take toolnany field trips to make sure.

Draw a line across the first.piece of paper and write what
'happened on the lower half of it:

k/k y ? To -ic/ Pik

whether_ rr, oiduhe
nd: -tempet7cLiu rte.. cz-r-Pet

Small anima ls
: To d a ni 15 -Po-r-

'Ptililek- (57z use!y
o.

St

What Happened ?
Foccrial snict // animals

- Mani condi-lions ; we coulc/ni-/
ekci /*--f was moisture ,
1;5 hf or, fern pera.i-c4

-Hia 1- h-e a;1
is

.3-

29



Pin the heading, "Field Trip," near the top and center
of the bulletin board. Next to it.,..pin the information
that gives- the reasons for taking th,e trip and-the results:

"CC5NDITIOWSAIFECTING LIFE" BULLETIN BOARD

30

FIELD. TRIP

T en ask:

T pip WE SET UP IN OUR CLASSROOM
AF ER WE WENT ON OUR FIELD TRIP? (Our
piec s of nature.)

p

WHY D D WE SET UP PIECES OF NATURE?
(Some c uld study -- right here in our
room -- ether moisture, light and.
temperatur affect animals, and to find
out which condition attracts them.),



0.

DraW two 11.e.s-across apiece of paper to separate-#...irlta
three spaced. in the top space, write the cdildrelis s rea-
sons for setting up 'their pieces of nature: /;

t'J h.v ?To -P d Ouifr

vih.tthr moi -0,k--

-fewiperg.1-4 ac-1

Then shy:

WE SETeUP PIECES OF NATURE IN ORDER TO
TRY TO STUDY WHETHER IT WAS THE MOISTURE,
THE LIGHT, OR THE TEMPEJIATURE THAT AT-
TRACTED THE ANIMALS TO CERTAIN PLACES
HOW DID WE SET UP THESE CONDITIONS IAN

THE PIECES OF NATURE? (We used differe' t i .

amounts, of watei irfour pieces of nature, a d
we put thein in placesr in the room where th,
light and temperature were different.)

O

31
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In the middle space of your AteceOt 'paper, write the chil- .

'description.,of the differences.in the wayS they set"
,untkeir pieces of nature. Tell the children that the bottom,
space of this piece of paper will .be used to fill in What
they find out from'their pieces of nature.

I

Why f

Httv 'UP? 6,..41eretices

)1.%1 the cimouni,5 ',.crP

-moisture,../.,91;and
Afcire 'Par our pieces
oP. igt-h.tre.

Pin the beading, "PIECES OF, NATURES." on the bulletin board .

below 'FIELD TRIP." Next to it, pin the ,information sheet
that concerns the piedes of nature. Use yarn to make an ar-
row from H,FIELL) TRIP" to " PIECES ,OF NATURE." .
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Tell the childr n that, with their help, you will be Adding
information. to e bulletin board as,they study this.unit,
Say that the bul eta 'bard information will he a good re-
minder of whatt eyllave done aridrwhy4they have dorie it, °
It will also be us 'fut. for quick reviews.

Friday (5 minutes)

The children should observe their pieces of nature and re-
6

cord any changes ancl\ non - changes in their*Rgcord Booklet's
Then they should. make predictions about what they expect '
their pieties of nature o look like by-Monday. (The page
for predicting is opposi e their Friday re °id.)

.: THIRD DAY (FRIDAY).

Did you notice any changes from yesterday? Vo,;'S

Changes in:

SOIL i(),CicY ai3(.;iit +he same..
ov"

SEEDS Gi -Fete rm. re spa-0 u let*,

ROCKS dry on

misting Choow 7.436 66 nie

LIGHT rib

10

TEIPEHATURE

C
not °lat.-15e'

. \ ,"

Other changes

. FRIDAY P ICTIONS FOR SATURDAY AND SUNDAY

That do you think will ha.ppen in your Piece of Nature
on Saturday inci*Sunday?

'PREDICTION
0,00014'0

sChange : 7/1e rgra.SS yLii i 31r6v:/

11 ej I e.

inrh
..zsfj.".,

Draw a pit t ure"-qf w hal you think I t will I I Ike
'on4Monday:

\ e

GiOe ,each .child a container to take home. Ask the children
to use the containers. to catch animals, especially sow hugs
and earthworms, to puein their:pieces of nature on Monday.

.33
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,M-onday (5 to 10 minutes) r

Hal.e,the children Ibbsery and record changes in their
pieces, of nature. Hole a brief discussion concerning their
predictions and:what actually \changed.. Ast, them to putt//' animals In their pieces of riati.\e and to lea,Zthem undis-;
,tur.bed in their various locations`l in_the rociin. Say that. .
early,,,tomorrow'yOu milli let them.lbOk to see which places
in their pieces of nature a tracteethe animals.

MTH DAY (MONDAY)

\
What happened'in.your Piece of Nature menthe week-
end?

Changes: -rhe 6Fass
air);i'ais+-- 2_

5r011/. ttf .1/1 ; 4.
.4,=.:_wl 1 friCkl

t.l

',there do yoli think your animals will he- tomorrow?
Under the rock? Deep in the soil? On the grass?

The worms-will be. under
rock ; anlc will be:.

in -*he 3r-a13

Why? 5eCafi.Se.- "firt11.5 where /saw
Ahern op) -/-11 -h-;

Final observations of the pieces of nature take place in
the next lesson.
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lee Son 4: INVESTIGATING .001 PIECES OF NATURE (TUeSday)

Yesterday the children placed some small animal in their
pieces of nature. Today they will be, eager to see where the
animals /have migrated in each model, so you wu ill probably
want toiti each this lesson early in the day. FirSt each.child
will obderve ,his piece of nature and fill but The last page of
.his Rebord Booklet. Next he will participate in a.class dis-
cussion of the results. Keep this` discussion open-ended and

i ,inconclusive, because the purposes of the lesson are to have
children learn,(1) that several conditions may have affec-

tedted t e grcWth of a Want or the behavior of an animal, (2)
that it is impossible for them to decide from this experiment
which condition caused a result, and (3) that they need a more
scientific method of experimenting -- a method for testing the
effeicts of one condition at a time.

.,
At he conclusion of the lesson, the children may take their\completed Record Booklets home. However; if some children

i \
wish to continue recording their observations of their pieces
of nature, encourage then!, to do so on their own time.,,

(,.MATERIALS
Pieces of Nature

Record Booklets

rulers

Ichalk of different colors, for your use at the .board

P 01C,EDURE

Havte the children observe their pieces-of nature and complete
th 'lir Record Bobklets for the seventh day (Tues ). When
th y,have finished, have them discUss the question on that
p ge:s-

WHERE DID YOUR ANIMALS GO IN YOUR
PIECE OF NATURE?

O

Answers will vary. If some of the children had sow bugs or
earthworms In their models, the animals probably went under
the rocks..

5'
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WHY DID THE ANAMALS GO, TO THESE. PLACES?
WAS IT THE MOISTURE THAT: ATTRACTED THEM?
WAS IT THE LIGHT OR TEMPERATURE? ,WAS IT
SOMETHING ELSE2 WHAT DO'YOU

Again answers will vary. Remember to leave the questions
open, without settling on any conclusions.. .Instead keep
asking questions that make the children see that there is .a _

great deal Of doubt about whiCh 'Condition attracted the ani-,
mals . Questions yOu might ask are:

ARE YOU SURE THAT YOUR ANIMALS WENT UNDER
THE ROCK BECAUSE OF THE MOISTURE? COULDN'T
IT HAVE BEEN THE LACK OF LIGHT THAT ATTRACTED
THEM OR THE TEMPERATURE?

Tell the children that it seems to be impossible to decide
whiCh'condition attracted the animals to the various places.
Suggest that maybe more conclusive answers, about the
effects of conditions on living things might be fOund by con-
centrating on the growth of the grass. Ask,the children to
look at their grass.

ALL THOSE WHOSE. GRASS GREW QUITE TALL
SINCE FRIDAY, PLEASE RAISE' THEIR HANDS.

NOW ALL THOSE WHOSE GRASS GREW VERY
LITTLE SINCE FRIDAY, LEASE RAISE THEIR
HANDS.

WHAT CONDITIONS DO YO THINK CAUSED SUCH
A DIFFERENCE IN THE GROW OF THE GRASS?
WAS IT THE MOISTURE, THE T PERATURa, OR
THE LIGHT? WAS IT SOME OTHE CONDITION?

C, 1

Let the children speculate. They should ention a number of
factOis that could have caused differences i the way the
grass grew in the different pieces of nature. F example,
the children chose a number of different locations hire they
kept their models. These locatfons provided differem mounts
of light and heat. The children also chose different amo is
of soil, grass seed and water in setting up their models.
Elicit as many of these different conditions as you can'. Then
say:

5 1'



WE HAVE TALKED ABOUT A GREAT MANY,
CONDITIONS THAT COULD HAVE AFFECTED
THE GROWTH OFTHE GRASS. WHICH' OF
THESE CONDITIONS DO YOU. THINK AFFECTED
THE. GROWTH MOST?

The ,dhildreti will not be able to deide on any one conditiOn
as a satiSfaCtory answer.

SINCE WE HAVE SEVERAL CONDITIONS THAT
ALL MIGHT BE EQUALLY IMPORTANT TO THE
GROWTH OF THE GRASS, PERHAPS WE COULD
FIND A BETTER ANSWER IF WE STUDIED JUST
ONEICONDTTION.. \LET'S THINK ABOUT THE
DIFFERENCES IN MOISTURE IN OUR PIECES
OF NATURE.

Draw a chart on the chalkboard:

Very wet Wet Moist Dry

.

,

.,

. .

.

.

Ask each.childito decide whether the soil in his model is
very wet, wet,', moist, or dry. If a child is- not sure, let
other-children feel the soil in his piece of nature and re.ach
an agreement about the condition of moisture for him. When
everyone has made a decision, write the names in the appro
priate columns. Then ask the children-to-measure the height
of their grass to the nearest half-inch with their rulers.
Enter each measurement next to the name of the child. The
chart should now look something like this:

5
37
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Very Wet Wet Moist Dry .L.,

Mary 31'

Sce,
5e-//-y 21' johit l'd

-riot , on
San 3",

A.
pa f. 2--2:

1,0
&it)/ -27

-7-4"

506 i II

471/f -- / "

,7"api. -2"

in
Joez-----.

L

Tow- it"
Mike'-4-
Fred --P'ea 1"
Ca 0"
R/44 -- 3 "

,i.''
esc)f.'e 4:

5
Gary /"

-
CAN WE TELL NOW WHETHER OR_NOT THE
AMOUNT OF MOISTURE AFFECTED THE GROWTH
OF OUR GRASS?" (Various answers.)

i`LET'S LOOK AT THE CHART TO SEE WHAT AMOUNT
OF'MOISTURE WAS BEST FOR GROWING GRASS IN0
OUR EXPERIMENT.

Draw lines of one color under the names of Children whose
grass grew zero inches, lines of another coloraindernames.
with one-inch grasS; and so on, until all the names have
been. underlined. (Expect a variety of measurements in each.

----column and inconsistencies in the results, because this
experiment was designed to result in contradictions to show
the children the need for a better method of investigation.
None of the various conditicTs was controlled or precisely
measured. Thus, in our sample chart, you find :Ann with
four-inch grass and-Tim with ero-inch grass in the same
column, and you find,one'-inCh grass in all four columns, etc.)

FROM THIS CHART, CAN WE TELL HOW WET OUR
SOIL SHOULD BE TO MAKE GRASS GROW THE
FASTEST? (No.) THE SLOWEST?' (No.)

9



WHY DID SOME GRaSS GROW BETTER THAN OTHERS

EVEN THOUGH THE HAD ABOUT THE SAIV1E'AMOUNT

OF MOISTURE? (Other conditions must have affected

their growth.)

Elicit all the different conditions that might interfere with

drawing a conclusionabout the effects of moisture on grass

grciwth in their experiment. Some of these are: the depth at

which the seeds were planted, the location in the room

(sunny 'or.shady, 'warm or cool),' the amount of soil,, and the

quantity .of seeds,.. Accept all other answers that seem

plausible.

DOES THIS MEAN THAT WE CAN NEVER FIND OUT

WHICH AMOUNT OP WATER WE NEED TO MAKE

SEEDS_GROW BEST ?

'Have the children speculate about this and try to make sugge

tions. To help'them along, point to your chalkboard chatt

and ask if it gives them a hint.

THERE MUST BE SOME WAY WE COULD SETUP AN

EXPERIMENT TO OUT WHICH AMOUNT OF

WATER WE,NEED TO MAKE Sups GROW BEST. .

BETWEEN NOW AND TOMORROW PLEASE TRY TO

THINK 'OF A WA'? WE CAN FIND OUT..

Tell the children they may take their Record Booklets home

now, or they may continueitO keep a ,record of their pieces
of nature on their own time

It Right be a good idea to keep your demonstratiOn piece

of nature for use in. the review in Lessoa 15' of this unit.

You may hav, to add some water from time to time to keep
the animals, and the grassalive.

6, 0
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SECTION 2 MOISTURE

In Section 1 the children were introduced to three environsmental conditions .(moisture, light and temperature) and triedto find out whether or not these conditions affect the growthof plantS and the behaviOr of animals. The results fromthese studies were inconclusive, and the children Could notdetermine which of the three conditions, oklkgrC7 combin4,-ton- of them, caused the effects. ThiS led to a decision formore controlled experinieritt., in which the effects of justone condition at a time.would be studied.

In this Section the children will_concentrate on. the effectsof moisture on plants and. animals. This means that onlymoisture will vary, while all the other Conditions will becontrolled. Even the soils used in, plant experiments shouldbe' the same kind in all lesvons from here on.

In Lesson 5, the children devise and set up an experimentto find out whether moisture affects the growth of plants.It should take about 40 to 45' minutes for this lesson. How-eier, it will take fouror five days for the radish_ seeds togrow enough for the children to reach any conclusions;They will do this in LessOn 7.

--Whi-le*waitiffgfor the radish seedlings to grow, teach. Les-son 6. If you have only mealworm beetles for the experi-ments, the lesSon should take about 30 to 40 minutes. Ifyou also have 'sow bugs and earthworms, you may want toadd another 30.minutes-for experiMents with them.
_ .Lesson 7 should be taught when the radish seeds planted,in Lesson 5 are ready for observable concluSions. Thislesson should take 25 to 35. minutes. since the lessons-ofthis section are closely related, you may find it helpful-toread through all 'three before you start teaching the section.

TOtal teaching time for this section should be between oneand one-half to two and one-halfhours.

40
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LeSson 5: SETTING UP A MOISTURE/ PLANT \EXPERIMENT

The purpose,s of this lesson arell) to Aave the Children set
up an experiment that will show whethe\-f different 'amounts
of moisture affect the germination and gFowth of seeds, and
(2) to have them do this in such a way that the amount of
moisture is the only variable all other conditions will
be the same in each planting..

:

The lesson is written f6r groups of six oh ldren, but y6u
may wish to revise it for 1L-ger or smaller groups. This
lesson should take from 46 to 45 minutes to teach. Four
or five days later, In Lesson 7., the children will Study the
results of this experiMent.

This group's moisture/plant experithent was photographer five

days after, it was set up. itis now ready for Lesson 7
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MATERIALS

1 thermometer

1 light meter (comes with,simple instructions)

grease pencil

for each group of six
3 ,medicine dropper marked 4 ' from opening'',

9 one-ounce containers

-= soil (same kind for all)

craft stick or ruler

quarter=teas poon

cup of water

.radish seeds
, plastic wrap to cover containers

9 rubber bands

--kirrgt-Tpe---(bout 12" for labeling containers)

pencil.

PREPARATION

You may wish to have the,soil for this lesson brought in by
a few children. If so, make sure they all bring in the same
kind.

.Assemble the materials for the groups on trays, and have
ready a tray with materials for only two plantings for your
;dem'onstration. Mark allithe medicine dropperS with a
grease pencil about three-fourths of an inch abOve the open
end..' Water to this mark will be called "one squirt.. "

Pre- select a flOor space where all the groups 'cad put their
trays after they have set up their experiments. This should
be a place where the light and temperature will be as nearly
the same as passible for all the trays.



PROCEDURE

Conduct a brief review of the bulletin board infoi:mation.

Them ask the *children:

wiry-qoulDN'T-WE7-T-ELL-W-HETHER OR NOT
THE*AMOUNT OF MOISTURE IN OUR PIECES

OF NATURE AMC* THE GROWTH OF THE

GRASS? (There were differenCes in the amount

alight each setup had, as well as in tile
amount of heat. Some Children used one kind
Of soil and some another kind. Some planted
their seeds' in the soil, arid others sprinkled
them on the qurface. There were too many

,variables.)

HOW COULD -VvE SET UP AN EpERIM

FIND OUNTS OF
MOISTURE AFFECT THE GROWTH OFPLANTS-?___

Let the children discUsS this, Gradually guide them to
establishing the criteria for a controlled eXperirnent with
the following:

WHAT WOULD WE HAVE TaDGAB,OU THE
MOISTURE? (We, would. have' to use 'different
amounts of water in -each container. Then we
could watch to see how the different plantings
greW.)

HOW COULD WE MAKE SURE THAT SOMETHING

ELSE -- THE LIGHT, THE TEMPERATURE, OR

THE SOIL -'DID NOT CAUSE THE DIFFERENCES

IN- GROWTH? -(We 'would have to keep all these
the same for each planting.)

Ask the children to name all the conditions that would

have to be the same in every planting. List these on
the chalkboard, as the children suggest them. Then

ask them-to name the one thing'that must be varied and

put this on the chalkboard, too. Your list should include

the following:

6
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Keep the same

TeniPerature
Light
Number of seeds planted
Kind of soil used

'Amount of soil
Depth at whioh seeds are planted
Type of container

Vary

Moisture used in each
planting (amount of
water)

It is im'portant to`emphasize to the children that the amount
of moisture "to be used is the only condition that houldvary in such an experiment.

Bring out the demonstration tray and tell the children
using the conditions they have specified above, you re,.go..Ingto- do two plantings. Have them watchClOsely, -becausethey-will be doing the same experiment, but with-more lant-ings. Before demonstrating, ask:

HOW CAN I MAKE SURE THAT 1\41. TWO SETUPS
WILL HAVE THE SAME AMOUNT OF SOIL, SEEDS ,
LIGHT AND TEMPERATURE? (By measuring.)

that'

When it has been established that everything in'thig experi-7,ment will be carefully measured, whereas in the pieces of \nature there was no quantification, show .the children whatthey are going to do. :

Step 1. Place two level quarter-teaspoOns cf soii into each
of your two containers. Show the Childrenhow to
use a craft stick or ruler for leveling.

WHAT. CONDITION. IS TO BE DIFFERENT FOR
EACH PLANTING? (The amount of moisture.)

HOW MUCH WATER SHOULD WE USE IN EACH
SETUP? (Let the children, make suggestiOns,-
but lead them to the realization that if they put
measured amounts of water from "no water" to
"lots 'of water" and keep all other conditions
the same, they may be able to find out what
amount of moisture is best for the radish seeds
they are going to plant.)

6 3
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Step Z. Sh w how to fill-the medicine.drOpper to the' I squirt" -\
k, and how aft SOmetimes, enters the dropper "after

it is taken from the water, Pushing the water up. Say 4
tha: this is no problem, since the amount of water in
the dropper remains the same.,ay that the different,:
setups will have different numbers:of squirts... .

. ,

Step 3. After adding no squirts (zero squirts) to orie of your e :-

containers and one squirt to:the:Other, stir the sail in,
eaca to diStribute the water. Then smooth the .surface
of t e soil. Label each container with the'number of
squ rts (0 and. I). Tell the children that each group will '-
hay nine Containers which should be labeled 0 through
8 according tothe nuMber of squirts, in each.

Step.4. Cou t out ten radish seeds and spread them out on the
'soil in one .container./Then Count out ten more seeds

,
and spread. thet on the-soil inthe second container.
Tell the children that they will plant ten radish 'seeds
in e Oh of .their containers. The. seeds are td be..pressed
doWn even with the -soil. . ..

Step 5. When you have pre,ssed the seeds even with the
soil,\ cover each setup with a small:pece of

.plastic wrap arid secure it with a ruker band. Ask,
the Children :if they can tell you why each,container
should bg so Carefully covered. (To keep The mois-
ture

Step' 6. Ask the children, to tell you how to measure the.
temperature: When they suggest using\a thermo-7
meter, show ,them how to measure the temperature.
beside each ,container With the thermome r.. Tell
them they must read the thermometer at by level.

Step 7. Ask the children hpw you 'might measure the light
thateach cohtainers receiving. If they'don't'l
suggest a- light meter, show them yours and hoW
,it works. Tell them, that all groups will measure
the light with this meter when thejr plantings are
set, up,

u
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... ,,

Divide the class
materials

into-groups-of ,siX and have a tray.of ,

. aterials distributed to each group. Assign a letter d
r ,

o .
(A, II, C, etc..) to each 'child in' every group; then rist A

the duties, an the chalkboard:,..
. a i

e

. Child A:: Puts 2 level quarter=teaspoons of soil in each
4

container..

4.Child e; Puts Measured squirts of water in the containers,
as follows:\

O

46'
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(Container Number of squirts,.
0.

I 0 .- no water at all
. s i I.

- ...
)

- 3 2-
4 3

, 5 4- .
6 I 5
7 6
8 7,

Child 0: Writes th&num1:;er Of squirts on each container.
. \ ,' . . .

Child D: Stirs up the soil toslistribuip:the water evenly and
smooths the surface. -/ ...%

- .
4Child E: Spreads I 0 radish seeds ih. each container and

presses them doWn until they are level with the
s

. soil .

.

... . : 1
. .. . ..

Child F: Ggvers the top of each container completely with
. plastic wrap and a rubber band. He-places the

f
, containers irl.,:srder on the toy. .

. , It " t
. .

:). Have tl-i childrencarry out their tasks. -When they are
. t

finished, show then-) the place oh the floor 'where they are
'to puytheir trays.' When all the trays are,in place, have-

. 'one. child measure the temperature and another the lightto
. make mire thatthese are as nearly the.saine for all frays

sa,s. possible. ;

A '

,
I
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Explain to the children that it will take.foLir floe days for
the seeds to 4roweenough for conclusions to be' drawn.about'
the effects of different amounts of moisture, but that they
should make daily'observations to see which seeds germi-
nate first, which seem to be gib:wing best,' etc.

Conclude the lessonty spending.a few minutes'.ori predict-
ing.

'Ask:

HOW MANY OF YOU THINK THE SEEDS WILL GROW BEST
IN THE 0 TO 2-SQUIRT'CONTAINERS?

IN THE 3 TO 51 QUIRT CONTAINERS?

IN THE 6 TO 8?
1'3

, Write 'on the boardthe number of Children,who responded to
'each prediction-. Tell the class th'gt, .,when.observable-`

growth has taken place in the Containers, these predictions
.will be checked. Say that, initke meantime, the children
will be doing some ,experiments` with the effects of moisture
on span anima18 a.

47
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Lesson:6: EFFECTS OF MOISTIlIEON ANIMALS

.

, .

In this lesson the children set up experiments to find out if
moisture,affects the behaviOr of mealWOrm beetles. ?They dls-
cover that these beetles are attracted to dry areas. If the
children h ve the, opportUnity to do .another ekperiment with
either ear hworms or sow bugs, they will discover. that thee&
kinds of animals ,are attracted to wet areas,

The lesson'be ins with a brief review at the bulletin board
to show the children how the 'present work. is related to
previous wog, . Then the children work in pairs to setup
their experiments. Each pair has two of threp mealworm
beetles to putin a petri dish, after preparing he dish with
a wet and a dry\atea. (A petri-ish is a 'shallow, round, ,\
covered Container about three arid one-half inches in dia-
meter.) The children prepare the petri dish -for the animals
by cutting a round piece of blotter into two halves and taping
them in place. The de- nter tape prevents water from the wet
half 'from being aLisorbed into the other half. The beetles are
placed in the dishes,_ covered, and .then ,set aside for about
an hour, undisturbK. After that, the children observe the .
animals and find out yhi.oli'condition -- moisture, or the
lack of it attracted the animals.

, $ ....

If.'you did not buy sixty or more mealworm larvae ID efore
beginning this unit, please do so now, because you will
need them for fUture lessons. It takes from one to three /-weeks for the larv4e to develop into beetles. It is impor-

ctant to 'onduct this lesson, hoWever, even if you do not
Ihave the mealvy.orrkbeetles.. Substitute either sow bugs or

earthwdrms. Both`are.plentiful,in the damp, dark areas
under rocks, logs, etc. ; and sow bugs can sometimes be
found iri baserhents. The children could collect the.animals'
for you, if-you do .not al.eady ;have colonieS of them. Direc-

for maintaining all three species are in the appendix to Zs'.
t.,.this manual.
`-4.

. \. c5rKindergarten teachers may Wish to borrow a few of your meal-.
wOrm beetles for an optional, activity inIVIINNRAST,Unit 2,
curves and Shapes .' 6.0



If the,-childrep experiment only with mealworrn bee lei,
teaching time:for 'this lesson should be from 30 to 40
Minutes., If they use several kinds of animals,. i will
probably take/ another 30 minutes.

altiaorm beetles in this Tetri .00n chose t4 dry area.
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MATERIALS

for the bulletin board

I new heading; "MOISTURE," and 2 new subheadings,
"Plants" and "Animals"

information sheet

pieces of yarn

felt-tip pen

for each pair of children,
petri\dish and cover

39 square ofblotting paper
2 or 3-rnealworm beetles in 1-ounce plastic container
2 or 3 sow. bugs

'2 or 3 earthwoi-ms
.,

39 piece of masking tape,' two 1" pieces
scissors
pencil

tray

-- for the class =-
mealworm colony (atle,*3t 30 to 40 beetles)

sow bug colony (30 to 40)

earthworm colony' (30 'to 40)

medicine dropper

7:- glass of water

thermometer

light meter

penqil



PREPARATION

-.4
Look at the completed bulletin board in the introd-uction
to see where the new heading and subheadings are
placed. Prepare these headings.

With a paper cutter, make a three and one-half inch
square Of blotting paper" for eadh goair of children.

Ask a child :o put two or three ealworm beetles in a one=
ounce plastic container for each pair of children.

Assemble on trays the materials peeded for each pair, and
one for your demonStration.

PROCEDURE

Have the children gather in frontof_the_bulletin-bea-
little below, but at the extreme left of the PIECES OF NATURE
heading, pin the new MOISTURE heading. Connect the two
headings with a -piece of yarn. Beneath MOISTURE, place
the subheadings "Plants" and "Animals." Connect each of
these to MOISTURE with yarn, as shown: ----

t('
MOISTURE

Plants, Animals

FIELD TRIP

PIECES "OF NATURE

.C.

---- . , i," .121,, A. ..e$.
.,,,,,..' ..1::: 'NA 111,711D

_ .

Briefly review the information (especiall-y--.the results) from
the field trip and the pieces of nature with the class. Then
ask:

WHY DID WE SET UP THE RADISH SEED EXPERIMENTS
YESTERDAY? (Because we want to find out if Inoisture
affects the growth of seeds.)

51
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With a felt-tip pen, divide,a large piece of paper into three
spaces to make a new information sheet. Write "Why?" in
the top space and, after' it, the children's reason for the
experiment.

,7,t-e,vmktelVtItY,Aosi47,,Tx.-

s AllcrTitre, Ct",

52

why? To Piyid out i.P
hi I. 3-1- 1,1 re, ar-Pcc.--/-6

5r0wf li ,41 t-ad1.31,1 Seeds

,.Next ask:

'HOW
'UT

WE SET UP THE EXPERIMENTS. SO THAt WE'C'Opla..
FIND 9UT IF DIFFERENT AMOUNTS OF MOISTUREAFF,tth
THE GROWTH OF RADISH SEEDS? (Lead the children to the
generaliation that they tried to keep everything the same
except-the amount of moisture in each setup.)

0
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In they second space of the information sheet, write "HOW
SET " and quickly fill in this generalization.

,,

.s.

11\

,4( *l^

Why? -Te3 -Pi yid ;le
a-P-Pec-i-6

groAith UP i-aciiill'seed.s

,

?

Iche
exce,(2+ c 11 O U hr

(yr vicrfet- in. each
con-tainer

Res-04 :

I,

' Tell the children that in a few .more days they will finish
filling in this. information sheet with the results of their
moisture /plant experiment. Pin this-information sheet
below the subheading "Plants" on the bulletin board.

Direct attention to the words "MOIST.URE" and "Animals" on
the bulletin board. Ask:

CAN ANYONE THINKOF AN EXPERIMENT WE CAN SET. UP
THAT WILL SHOW US IF MOISTURE AFFECTS THE
BEHAVIOR OF SOME ANIMALS LIKE MEALWORM BEETLES?

53
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bring put your demonstration tray and show the children
several beetles. Ask the children to make suggeStions. In
the discussion bring, out the idea that all the conditions in
such an experiment 'would have to be the-same, except the .

amount of .moisture. ,-

Show the children a petri dish and ask them tO watch as
you place it-on the square piece of blotting paper and draw
a circle around the bottom of the dish with -a pencil. Say
that you. are going tb cut.a little inside this circle so that
the blotter-will, fit inside the dish. Do,this. Then cut a
strip (about the width of a pencil) from the cente-r,of the
blotter, so that the two half-circles do not touch when .

placed in the dish. To keep the blotterS from moving,-
around a-nd touching, fasten them to the bottom and sides
of the, dish with masking tape, as shown here:

Ask:
o .

.CAN ANYONE' THINK OF A WAY WE COULD USE THIS
SETUP TO GIVE THE MEALWORM BEETLES' A CHOICE
BETWEEN A WET AND A DRY AREA? (We could wet
one of the blotter pieces and leave the other piece
dry, then put the beetles in and: see Where they go.)

WOULD THE TEMPERATURE AND LIGHT BE THE SAME
FOR BOTH PIECES OF BLOTTER? (Let the children
speculate.)

\
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With a medicine dropper, wet one piece of the blotter thor-
oughly. Have a Child take a thermometer reading for' both
pieces . Have another child take a light, meter readihg for
both pieces. (The amount of tight and temperature should
be -about the same for both pieces.)

IN THIS SETUP WHAT CONDITION WOULD NOT BE THE
SAME IN EVERY PLACE? (The amount of moisture.)

IF I PUT SOME MEALWORM BEETLES IN MY DISH, WHICH
AREA DO YOU'THINK WOULD ATTRACT THEM? HOW
MANY THINK THE BEETLES WOULD GO TO THE WET. AREA?
(Write the number on the board.) HOW. MANY THINK THE
DRY AREA WOULD ATTRACT THE BEETLES? (Write the
number on the bdard.,) HOW MANY THINK THE BEETLES
WOULD BE ATTRACTED TO BOTH PLACES ABOUT EQUALLY?

Write this number on the board also, and leave these pre-
dictions for later checking:

The beetle'S will go to the wet ared /Z
4

to the dry area /0 ...

2equally to both areas

Now have the children pair off and take a tray of 'materials
to a work area., Remind them, if necessary, how to prepare
the petri dishes. When all the blotters arecut properly and
taped in place, go about and wet one blotter piece 'for each
pale. '(Be r:areful not to wet the othdr:plece.)

Ask the-children to put their beetles in the petri d.iShes very
carefully, some putting them in the dry area, some in the
wet. Then have the children cover the dishes and observe
the beetles for a few minutes. Ask each pair to put-their
setup in a place where the animals will not be disturbed for
at least an hour. Teach another subject during this period.

55
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When the time is up, have the children observe where the
beetles are located. Callon each pair to repOrt how many
beetles are in each area. Write the 'data on a chalkbOard
chart.

On WET Area- On. DRY. Area

11q1 11-14

1f4

1+14

The children can now check. the results of the experiment with
their_predictions.

If some children ask why air the beetles didn't go to a dry
area, ask .them how they could find out. (They would have
to do-more experiments, because many factors couldbe in-
volved Old age, sicktiess

Tell the children that, when working with living things, there
are usually exceptions that are difficult to explain. This is
one reasoh why you did not set up 'lust one beetle experiment,
but many'. To draw any valid conclusions a scientist would
repeat his experiments many, many times. Say that if the
childreil set up two experiments and two beetles vent to the
dry area, and two .to the wet area, no,cOnclusions could be
drawh. But if 25 go to the dry area and only 5 to the wet
area, itappears that most mealworm beetles are attracted to
-a dry area.

Ask the children to discuss how this conclusiori relates to the
.usual.habitat mealworm beetles. (The mealworm beetle :
culture is a 'dry area. Mealworm beetles are usually fotind in
grain storage areas -- and grain is stored in dry places.

'If sow bugs and earthworins areavailable, have the children
use the same procedure to find out how moisture affects the
behavior of these little animals.

, .

NOTE: Maintain the colonies of animals for use in ether
lessons and for experiments by individual children. Also
save one petri dish.setup (without the beetles) for display
in Lesson 15.
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Lesson 7: EFFECTS OF MOISTURE ON PLANTS

This lesson Concludes the work with C'the moisture/radish
`seed experiments set up in Lesson 5. It should be taught
when there ate definite variations in the growth. of the seed-
lings (about four or five days after the seeds were planted).
None of the plants will have grown enough during this time
to look like thoSe at the top of the Radish Growth Chart on
the next page.

In Activity A the children observe and graph the results of
their radish seed experiinents and'discover that there is a
functional relation betWeen the amount of moisture and the
growth of the plants.

In ACtivity B the children ptovide information about the
effects of moisture on plants and animals *for the.bulletin
board, and -are-letl-to-s-ee- the similarities 'Of experimental
procedureS between both the plant and the animal experi-
ments:

In Activity C the children are encouraged to devise and
carry out" independent moisture experiments, using the pro-
cedures they have learned.

Teaching time for this lesson should, be about 25. to 35 minutes.

'MATERIALS
O

moisture/radish seed experiments froth Lesson 5

Radish Growth Chart, 1 for, each group of six (see small
facsimile on next page)

transparency of chart

overhead projector

2 information sheets for bulletin board.

Living Things in Field and Classroom

r'f-
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RADISH GROWTH CHART

1 2 3 4 5
"SQUIRTS" OF WATER

Graph of one group's results



PREPARATION

After arranging for the_use of.anoverhead projector, prepare
foi. Activity C by looking Up some experiments in the MINNE-
MA8T Handbook..,,Also take stock of whatv materials in the.

_room could be lent tp the children to encourage their. -inde-
pendent expthriments:

.Activity A

Have the same group's of children Who worked together in
_Lesson 5 take their trays to their work areas. Allow a few
'Minutes' for them to observe their setups. Then give each
group one large Radish Growtill Chart. Show. the transparency
of this chart on the overhead projeCtor. Demonstrate how the
children can graph the amount Of water against the growtkof
the radish seeds. (YO-u may wish. ty use the plottings frOm
tfie,Completed _chart, on, the_preCedIng-Pag_e for this .)

Ask the children to work as teams to decide which picture
of radish*growth on the chart best matches the growth in
each of their. setuPL. Have them e-aoh each setup.

When this work is aompleted;,chooSe one group's' graph fa -

copy on the transparency. PrcSject this, and have the groups
discuss the similarities and differences between. thei/r/ graphs
and the projected one. , Ask the children to decide which
amount(s) of moisture seem tp be best for growing radish
seeds. If the seeds with the most moisture did not grow best
ask, the children to discuss this. (This amount of water. was
.enough to produce a drowning,effect, shutting the seeds off
from air.)

\: Collect the.gral)lied charts nd display them, so the children
can compare their results with the others.

,You map wislto save'some
plants for the independent

of the healthiest-looking radish
,)cperiments of Activity C.

59
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Activity B . '.'- :
la .: .

/
, i ,. . .

Hth,we the claSs gather,iti.front/of the bulletin ,board and CC5M7

plete the information sheet*fdr Plants (under MOISTURE), with

,
1. ..

./

the heap of thes:class,.

I

. I
HOW SETUP?

RESULTS: Different am() nt's of
,,moisturesdo affect the oWth
of radish seedlings.

I

'..... 4

Witkintormation trorrT, the;children, ;quickly fill-bUt a sheet
for Animals (under MOISTURE)-,. kcombletediriformalion
t heet for Animals might look like this;:( ; ...

a

1

mr . 4

.' 0 ' I's
5

1

4
t

Ae

. , 1 tb .. ...

WHY? To find *out ifmoistiq t
.,.

affects where inearworm beetles
will' 9o, ' '

Y.
; C .. ,
I..

1401/V,UT UP ?. All condition the .

. .

s me except the' amount of: oistUre:
Anil, als given the choice be iveen ',, a'

a dry `area' a nd amet area.: ...

.,

.RESMTS: Different amounts of ,
,moisture affected where the animals :,

. went.. Mealworm beetle's Went to
the dry area, sow bugs and earth- , 4

worms to the wet area.
s. . .-.

area,
.` ., t ;
8'

I

a

;4

#
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Pi this information sheet on the bulletin board below

MOISTURE and Animals. Then discuSs- with the class

the .imilarities between the experiments done to find

out whether moisture affected plants and animals:

(I) All conditions were the same, except-the amount Of

moisture.

(2) The amount of moisture did. affect both the plants and

the animals the class' experimented 'with radhh seeds,

mealworm beetles, sow''bugs, and earthworms.
V

Activity C

ASk the class:

t.

DO,X0p Thin DIFFERENT AiVIOUNTS OF MOISTURE
lwqvim AFFECT OTHER PLANTS AND ANIMALS IN THE

SAME WAY IT KFFEC-TED THOSE WE TESTED? (Let the

bhildren speculate.)

Encourage suggestions of how Other plants 'and/animals could'
be used for experiments ,. for example : trying other seeds,,
putting leafy twigs .in -water while others are /eft out, watering
potted .plants, with different amounts of water, giving frogs or
grasshoppers a choice of a we or dryarea.

HOW COULD WE FIND OUT WHETHER THE AMOUNT OF '

MOISTURE AFFECTS 'SOME OTHER PLANTS OR ANIMALS?

(Set, up experiments as we did in class, With all the con-
ditiOns the -a-me except the amount of moisture,)

COULD WE PUT A FROG IN THE DISH SETUP WE USED FOR

MEALWORM BEETLES? (No , the frog wouldn't fit.)

Have the, class give suggestions Of possible equipment that
could be, Used 'to. give the frog a choice of a wet or a dry
area Be,alert to suggestions that involve more than just
'moisture asa.varic ble. Point out these 'other variables to
the children.

.0)
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_1*HOW ANY OF YOU wouLp -1.1 TO SET UP, ON YOUROWN, PERIMENTS THAT/WOULD FIND OUT IFI
OTHER PLANTS AND ANIMALS REACT TODIFFEREINT
AMOUNTS OF MOISTURE?

Suggest hat a few children might like to continue the,radish e>periplents in pots, 'carefully.bontrolling a`4conditions and varying the amount Of moisture in eachpot..'
ca

Tell the children they, may work ori.t.he'se Projects eitherathome or during their free time at school. Encourage, them.to i4 e ally of the_m_LCINEMAST-materialsk-tliey-need7-1You -mayfind it ne(.:easary to.appoint a,monit:or to keep track Of,berrOWedmaterials and see that they are brought back in goOd condition ,eand placed where you warbi them kept.)
. , 7 ,

1.,l'The de0 ability of having Children do many independent ek--Perimens keen mentioned...before:i this unit. It is (ty:reiterated here to remind you' of the'itnportarice of encouragin§it throughout all MINNEMAST studies. It Is-vital to give thechildren plenty of praise`-when they first start experimentingon theiwn, and. to remain interested and-enthuslaSti V7chenthey give th rogress reports.

,

,

,----. --Children in the third getde_lose interest- in projects that do , ''\not show results fora
lon,g-time:--Iri-tli't,T-regaril.y.oU M'W-linti--At helpful to examine the germinatienchart on-page la ,c4this unit, and to acquaint your class 'With this chart. It tellsfor example, that an orange seed takes abbut thirty daYa to ' i'germinate. Probably this Makes the planting of-orange:seedsUnsuitable for children of this age:

:"`
a.:ji
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SECTION 3

PURPOSE

LIGHT,

.
TO have th children find out-7._b_y_experim.entation,- if>
light affects planti and animals.

COMMENTARY \

En.Sectien 2 the children set, up experiments to find out if
moisture affects the growth of plants and' the behavior of
animals. Inithis section they set LIP experiments to And out
how light affects the growth of plants and the'behavior of
anitnalS.

LesSon 8 should take from 45 to 60 minutes. hi this r&sson
the children, plant-grass seeds with coritiolled amounts of

Z. light. Thefr-must-wait a-bOtit -seve-n days before they can
, ,..,,..

, draw' their ;conclusions about this experiment.:
A .../ .

Lesson 90, which is concerned with the effect of light on
animals, should be taught during:this .waiting period. If -.

you haye only rriealworin beetles for the experiments, the
lesio' should lake from 40 to 45 minutes. _If you also use
soyi/bugs and eart7111worms, allow for anothet 30 minutes.

.

J.' .
.

. ,
. .

eskn 1'0 shoUld be taught when the light/grass setups are
ready.for observable conclusions. It should take. from 30k to
45 minutes. ' .-.

64 ','

Since ell three lessons are closely related, you will find.it
helpful to read through all of them before starting this sec-

.'tion.

Total teaching time for,this section should be between three
and fout class periods.
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These photographs show how each
light/grass exneriment is set
up in Lesson 8. The amounts of
soil, water and grass seed are
carefulk measured and placed in
a four-ounce plastic container.
To retain the moisture,. another

container is taped on as a cover.
The tight is controlled means
of a window cut in a oil-cbvered
.stirofoam cue placed over the
rlastic containers. Th setuns
ere placed on the 'Zoor iN such
a way. that all windows are facing
an electric light, itt- each setun

is at a :;iferent distance from
the Zia"et. These.rhotogranhs
were takm about.a week after
she grass seqds'were rlinted.

8,6
I
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Lesson 8: SETTING U A LIGHT/PLANT EXPERIMENT

The purpose of this lesson is to give, the children e
tunity to participate in planning and Setting up an xper1-
me.nt that will show them how different amounts of light affect
the growth of grass. In this experiment the children .plant
grass seeds in such a way that all the conditions; except the
amount of light, are the same for each setup. It should take- .

from 45 to 60 minutes to teach this lecqori, but it will take
about seven days fot the"grass to grow enough for conclusions
to be reached. The children will study. the results of this
experiment in Lesson. I0, During the waiting period, teach
Lesson 9.

MATERIALS

-- for the class
bulletin board

small lamp with 75-viatt bulb (borrow from custodian)

3 sheets of newsprint (enough to cover x 8' floor.space)

7- transparent tape and masking tape

grease pencil for marking medicine droppers

2 thermomete-ts

'1 light meter

single-edge razor blade (for your preparations)

3" x 5" index card (for your preparations)

-- for each group of four --

tray

4 four -ounce plastic cups

2 twelve-ounce sty-rofoa-m cups, each with window cut
to Same size and at the same height

2 sheets of aluminum foil, about 12" x 5"

cup of soil (same kind f6r all groups)

rraft stick'or ruler



1 -ounce container of grass seeds (same kind for all groups`}

piece of transparent tape about I " long
1.

container of water

--- medicine dropper marked 2" from open end

---' plastic teaspoon
. . .

PREPARATION

Each styrofoam cup that the children use. must have a window
cut in it. This window should be three- fourths of an inch
wide and orie-half inch high. The top, of the window shoUld
be two and three fourths inches frail the closed end of the
cup. YoU can put a window in the fitst cup you prepare by
measuring everything carefully and then cutting out the win=
dow With a razor blade: After that, you can make a pattern"
by inserting an index card .behind the window, and &a-Wing
the .outline of the window with a pencil. Gut the window
from the index card and use it-as a template (pattern) todraw

Cutwindows on the other cups. Cut theseout, too. Be sure to
mark your index-card pattern to indicate which represents the

.

closed end of the cup:

Inverted styrofoam cup
with window cut in it

Cldsed end of cup

a

U

Index card pattern

Closed end

a

67
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Use a grease pencil to mark each edidirie, dropper at a point
two inches from the ,open end(not t ee-fourthS inch,' as
previously). Make sure the marks ai\- at the same Place on
all droppers.

Have some children help you assemble the materials On trays.
Choose'a place on the floor that is out of th sunlight and
near an electrid outlet. Tape newsprint.tO co et an area

about 4 feet by 8 feet on the -floor, this plac . Have a
lamp with-anunshaded 75-.v.ratt.bulbready to put n the cen-
ter of-the paper. NotifY the custodian that the 'lam o is to be
left. burning .daraild night.

,
... -

Prepare-one tray wit_ h materials for just on setup, -- .2 plastic_
four -ounce cups , I styrOfoam cup, etc.' -- for your demo.. -station,.

PROCEDURE

Activity A

Go throUgh the information sheets on the bulletin board,
emphasizing the moisture /plant experiments: Then say:.

,-WE SET, UP EXPERIMENTS TO FIND OUT IF MOISTURE
AFFECTS PLANTS. WE FOUND OUT THAT DIFFERENT'
AMOUNTS OF MOISTURE AFFECT RADISH GROWTH.

Relate these findings to the growth Of grass in the different
pieces of nature by suggesting that different amounts of
moisture in those setups may have been one of the reasons
.why the grass grew differently in several pieces of...nature.
Remind the, children that results were inconclusive because
conditions in the pieces of nature were not controlled.
Then ask:

WERE WE ABLE TO TELL IF LIGHT AFFECTED THE GROWTH
OF THE GRASS IN OUR PIECES OF NATURE? (No.) WHY?
(There were too many conditions. Moisture, light, soil,
or temperature could have caused the results.) .

40,



WHAT WOULD WE HAVE TO DO TO FIND OUT IF
DIFFERENT AMOUNTS OF LIGHT AFFECT. THE GROWTH
OF GRASS SEEDS? (We would have to set up experi
ments in whiCh the grass. seedlings all have the same
conditions-, except the amount, of 'light they receive,
and then see how the grassgrows..)

HOW COULD WE MAKE SURE THAT SOMETHING ELSE
THE MOISTURE, TEMPERATURE, SOIL, AND SO ON

WOULD NOT. CAUSE THE DIFFERENCES IN GROWTH?
(We 'should keep all the other. conditions the same._
Only the light should VatY.),

WHAT THINGS SHOULD WE KEEP. THE SAME, AND
WHAT SHOULD WE VARY?:

List the suggesti.ons on.the. chalkboard:

keep, the same. -Vary
. ,

Moisture .(water) Amount of light
Temperature
Kind of seeds
Amount Of seeds
Kind Of soil
Depth where seeds

.. are planted
Size of container
Type of container

It is important for the children to notice that the amount of
light is the only thing that is different from setup to setup.

After you have listed the Criteria for the eXp'erment on the
chalkboard, ask the class: -

e

HOW CAN WE TELL IF ALL THE SETUPS HAVE THE SAME
AMOUNT OF SOIL, SEEDS, MOISTURE, AND TEMpERP.i-
TURE? (Measure each thing as we set up the experiMent.)

.
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Tell the children that they will be working iri groups of four,
and that each group will prepare two light/plant setups. Say
that each member of a group will be assigned a certain job,
so they should watch and listen closely as you demonstrate
what they are goiriij,to do. Bring Out a tray of materials, and
go through the following steps. Write a brief instruction
describing each step on the chalkboard.

- %-

Step 1. Put 5 level teaspoons of soil in one 4 -ounce .con=
tainer. Level the soil with, a craft stick or 'ruler.
Remind the children that each. group will be pre7i
paring two containers like this.

Step_ 2. Draw up water to the greas.e-penCil mark in the
_dropper and squeeze the water out over the soil,.
Do this seven times., Measure and count care-
fully. (Change the number of droppWuls- if-the
type of soil you-use requireS it.)

Step_ 3. Sprinkle one level. teaspoon of grass seed over
the soil.

Step 4t Press the seeds down so they are level with the

Ask:

soil. Do not cover them with soil.

HOW CAN I MAKE SURE THE 1 I4OUNT O. MOISTURE IN
THIS SETUP WILL. REMAIN THE SAME DURING THE '1'

EXPERIMENT? -(Coyer the container.)

Step 5. Cover the container with another 4-ounce container.
s;.?

Step.6: Tape.the cover to the bottom container with a
piece Of transparent tape. (Explain that later
you will put transparent tape all the way around
the cups, so that no water can escape.
.

NOW THAT I HAVE CAREFULLY MEASURED THE AMOUNTS
OF SOIL, SEED AND MOISTURE IN MY SETUPS, WHERE
SHOULD I PLACE THEM SO THAT EACH SETUP RECEIVES
A DIFFERENT AMOUNT OF LIGHT?

9

-ft
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The most obvious suggestion from the children will probably
be to put one setup in a light area and another in a-dark_area.
Explain that at night both setups Will be in.(a dark area --1
the.sun will not be shining, and the lights will be turned off'
in the crassroorh.

, .
Show the larrip and ask if anyone can think of any way to use
it so that a certain setup will get:the same amount of light
alifhe time, and s6 that another setup will also get a different
amount Of light all the time. Place the, lamp on the newsprint
(Which you have taped t'o the floor) and turn on the lamp. Tuin

.offall the other lights and pull the shades. The Children
thould be able to see 'that- the farther you get from the lamp,
the less light you reCelve.

Ask:

HOW CXN WE MEASURE THE DIFFERENT AMOUNTS OF
LIGHT AS WE MOVE FARTHER AND FARTHER AWAY FROM
THE LAMP? (Measure the amount of, light with the light
meter. Record seveial.different reaclings, on the news;-
print as you move away from the lainP.)

The children should now be able to tell you that their setups
should'be paced at different distances from the lamp in
Order to receive different amounts of light, and that the
lamp Should-be left on day and night.

Now turn on the lights and raise the shades. Put your .

demonstration setup on the floor near the lainp. Ask the
,..children to observe closely both the lamp and the setup.
Ask tAemt to .raise their bands when they think of something
that yv6ng with the setup. (They should notice .that the
light from'the lamp is not the only light shining on the
setup:),

Tell the class that there must be a way of making sure that
the'only light the plants will receive is from the lamp. Sho0-.
the styrofoam cup with the window in it.

.QOUD WE USE THIS CUP IN SOME WAY TO, iVIAKE SURE
._"---THE SETUPS RECEIVE ONLY.THE LIGHT FROM THE LAMP?

.(sd

71_
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Place the styrofoam cup.ov.er the grass setu , with the window
toward the lamp.

DO YOU SUPPOSE THESE STYROFOAM CUPS ARE COM-
PLETELY LIGHTPROOF?

Have a: few children hold cups toward a light source:* and
loosk into. them. (The cups are not lightproof.)

C OU'ID WE USE THIS PIECE OF ALUMINIJM, FOIL TO MAKE
THIS CUP .LIGHTPROOF?

Have a child cover the cup with foil. Have him fold the foil
over the lip of the cup and press it firmly, so that it fits
neatly.: Ask a few children t6 look into the cup now, while
holding it toward the light. (The cup will now be mpletely "-
lightpreof.)

Show the children-how to pass their fingers over the foil end
feel for the window. Then show theft' how 'to poke a hole
through the window and, fold all the edges of the foil inside
the cup.

S;t4 7.

,1

Put foil con the cdp and .poke hole through windpw.
Tell.the 'class that one of thee groups can make one
setup that is completely dark. with no-foil poked'.
though the window, Say that the same group could
leave, the other setup completely in,the light
without the styrofoam cup over it.

,,



_Step 8., glace the s!etup and cup cover on the neVtrspr
Explain that theitetups should' be placed at /various

,

distances from tke lamp, -anywhere froth on foot
to five feet away, with eaclOvindow f8cin the 'lamp.

Step Each group will be assigned a name (A, C,
and this name should,_be written on the n'

7

wsprint
beside each.of their setups.

Step 10.. Draw`` a circle around the, bottom. of the setup *and the
styroiOam cup,cover. Explain th7t this will help,the
children, put their experiment back in the right places
after' they observe them: each day: Further eXplain
that after 'Ricking up a setup,, the childreriWill not
knowHik,hich, side of the 'setup shoUid face the window.
ghOWthem how to put a small piece of masking tape

near,the base .of each setup, sb-tha6ttileAcan align it
. kiirectly, below the window eachvtilne a setup, has to

pUt badk in4ts plade.

1

Diagrat. shows where to place
tape on thesettcp directly
beneath .the thinclow.. This is

# then lined up with. tape on
the floor:

fl masking tape mark
inneiNcontainer

i .C7±- masking tape mark 'on floor ,`Step' I . Put tape on 'setups.

I

t



'Activity B ,,
4

iDivide the class. nf&groups df;four. Have the children bi.
each group letter-themselv6s -- A, 13, and D. Then
the duties for eachchile.n the chalkbpai'd. r

Child A -- Puts in soil and water;
(steps I and 2)
Cleans

, or

Child B Pas in :grass seed.
.

Presses down grass .seed.
. (Steps-3 and 4).

Cleans up.
. ,,

Child Puts cover's b'n containers with small piece of'
transparent. tape..a s hinge."k\ .
puts foil on cups_arid-p-Okes hole trough
(Steps 5,- 7),

4r

. .

Child. -121-7-7;.Puts setups on flOor, each at a di feren.t,distance
,,

-; from the lamp, and writes group n me 'at each place.:
Draws circles around setups, and cu cover.

"k 1." .Put's.laPe op. S'etup..
\ (Stei:is8, 9, 10 and I I)

. )

. ..
iii,ve

d
the children -of each group -take their tie 1-of materials ..,

lo their wOrk.area., If .the,children4n each groUp work together
. - s a team/, it should not tak'e theliYmbre than I 5 Minutes tc.do

.0. this acqity from -start to clean -up.
.. ... ,' '` i '. .....,_ . .: , >hen all. .tifegroup have'finished plading the r setups' on the,

filoor,' 411 the thil en together,for a' brief dicdssion. Stress
t e fact that all the conditions hate been coarolled,except

:4

e amount of light each Setup%will receive? Ask .the class:

I
. . ; .

WHAT CONDITION HAVE WE 1\16T CHECKED TO MAKE SUI3
I-TLIS THE $AME FOR ALL THESEILJPS? (Temperattre,) /
. t .

If
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Tab two thermometers and cut the .backing from the bo m of
them, lust below the scale. Check these thermomet s tp make
sure their readings are the same. Then_ca slits in the tops of
two styrofoam cups (one that is.near: the and one that is
farther4iriay). Place a thermometer it each slit, makirig sure
the base of the bulb touches the setup in ice,

. .. s

.k

is_

0-

i;hie temperature reatings for both setups are generally found
to be about the same; as the styrofoath cup acts as an insulator,

/against the heatratliated from the light bulb.° When the ther-
mometers are removed, cower the slits with. more f.pil.."'. ; j

'

. , *

9 3. . 75'
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Ask the children what they think will haiJpen to the grass seeds
that receive the most light, to the, seeds that receive the least
light, to.the seeds that are completely in the dark, and to those
that are completely in the light.

Tell the children that it will take about six or seven days for
their grass seeds to grow enough for them to come to some con-.elusions. Encourage the-childrea to examine their setups each
day. (This could be done as soon as they arrive at school each
morning.). Remind them to be sure to replace the setups just as
they found them by lining up the small piece of tape.on.the bot-
toM container with the wthdow in the styrofoam,eup cover. The
window, of course, is to-be lined up with the .lamp.

Conclude this lesson by saying that the children will finish
their work with these light/plant experimenti in Lesson 10.
In the meantime, they will be doing a light /animal experinient.
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;Les son 9: EFFECTS OP-LIGHT ON ANIMALS

In Lesson 8 the children set up a controlleti experiment in
order to find out the effects of different amounts of light on
the growth of grass. In this' lesion they set up controlled
experiments to obServe the behavior of small animals when
the animals ark, given a choice between dark and tight areas.

Activity A bringd ta bulletin board up to date. In Activity* B
the children dO,the experiinent with mealworm beetles. In
Activity C, which could be done on the same day; the children
do the kind of experiment with sow bugs and earthworms..-
Activity. ID is optional, but the showing of the film_ is_ highly
desirable. This lesson should take from ,40 to 45 minutes if
only,,mealworms are used. Add another 30 minutes if sow
bugs and earthworms are also used.

MATERIALS

-- for theclass
1 new.heading, "LIGHT" and 2 new subheadings, "Plants", and
PAnimalS" for the bulletin board., also 1 new information,
sheet, yarn, and felt-tip pen

mealworm, -sow bug and earthworm colonies

light meter.

- thermometer
- .12" x I4 piece,of'alumfnum another piece 4'! x 6."

film, Desert Community, Encyclopedia Britannica Films,
I reel, color

..." for each pair of children
I petri dish and.covar

I
3-2 3-" square of construction paper

- 4" x 6" piece, cif.aluminum- foil :

- 2 or 3 mealworm beetles in 1=ounce plastic cup.
tray

scissors

pencil

77



Animals

0

-PREPAMTION---

IOW

,

Have the materials for the 'bulletin board ready for Activity A.
ksk a child to help you assemble the materials for each pair
of children on tray,s. Also Prepare one tray for your demon-
stration. -If possible, obtain the film 'or use at the end of
the lesson. 7./

PROCEDURE

Activity A

Have the class gather in frdnt of the bulletin bo.a.rd. Briefly
review the information sheets already there. Discuss with
the class the reasons for setting up light. experiments. (On
the field trip there were too many conditions affecting the
plants and animals. It was necessary. to set up experiments
where just moisture, or just light, or just temperature could
be shown to affect the plants and animals.)

Pin the new heading "LIGHT" on the bulletin board below
"PIECES OFRATURE." ConneCrfase two headings with. a
piece of yarn. Then pin the subheadings. "Plants". and
"Animals" below "LIGHT", and connect with yarn, -as shown:-

PIECES OF NATURE

Plants

l''Nso4 -".

9.J

IPlants 1 Animals
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M.

. .
Review the light/plant setup from Lesson .8 with the children.
With, their help, fill-in the "Why? and "How Set Up?" spaces

------of_a_neinformation s,hedt for this experiment, And pin it in
the appropriate place.

-Pind 01,4-1: t- .

tigrt ci,P-Pec4:s

drass secaihz15 .

[kw &7L LIP ? qq (I

-1-;ofiS.

coYioLirtt 1; id &etc"ti .

. 1-1:i

ReSui+

5'1

\

_

Remind the. children that they will have to Wait alew more'
days for the grass to-grow before they can fill'in.thefesults
-of this experiment.
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Activity/8
A.

Bring out a tray of materials_and have the class gather in
front of your demonstrat-i-6ri table. Then ask:

SV,PPOS WE WANTED TO FIND OUT IF DIFFERENT
AMOUNTS OF LIGHT AFFECT MEALWORM BEETLES -=

.HOW COULD WE DO IT?

Remind the class of the setup used to .find out if moisture
affected these animals. In that setup they gave the animals',
a choice between a wet area and a dry one. Ask the children
if they could use this same apparatus (show petri-dish with
construction paper ,i41 bottom) to give the beetles different
amounts of light (say, a light area and a dark area) to choose
from.

If the children can't think of a way to darken half the Petri
dish, show them a piece of aluminum foil and ask if they
could use it to make,.half the dish darker. Let themmake__
suggestions and try out their ideas. Then fold a small

IT square of aluminum Rill over half the petri dish, pressing
the foil firmly together on the bottom..

Show the clasS the completed setup:

Photograph show?,
how aluminum

used to
over half of

the petri; dish.

80
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Ask:

PAN WE USE OUR LIGHT METER TO SHOW THAT THERE
IS LESS LIGHT IN THE HALF OF THE DISH THAT IS
COVEItEDWITH FOIL? (No, it Will not fit inside the

jdish.)

HOW CAN WE BE SURE THAT THE ALUMINUM
KEEPING SOME' LIGHT OUT OF THIS HALF OF THE DISH?
(Have the children nuke suggestions.),

Take a large piede of aluminum-foil and fold in half and
around two ()lien edges. This wilr.make a bag with one
`open end.

Have a child take a light ,meter reading inside the foil bag
and outside it. Say that the foilbag can be thought of as
-a larqet model" of the foil-covered half of the petti dish.
The children should be able to zee that It is darker under
the foil. -:(The reeson for using the light meter is to give
the children-a rough measure of the amount of light.)

NOW IFWE HAVE DI-FFERENT AMOUNTS OF IIGHT IN
011R' SETUP'S, WHAT. CONDITIONS MUST WE KEEP THE
SAME? (The amounts of moisture and temperattire".)

WILIfTHE MOISTURE BE THE SAME EVERYWHERE IN
THE D.Isa? (ye's s, the construction paper will -be dry
irk: both the dark-and light agas.)

WILL THE .TEMPERATURE BE THE SAME IN BOTHAREAS?
(Let'i 'check .-it and see.)

102
81
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Remove the foil and the cover from the petri disti and slip the
foil back over half the uncovered dish. Mk a childo take
temperature readings in both the-light and dark areas, (The
temperature is generally found to be about the same ineach
half of the dish.)

Explain to the children that,? working in pairs, they are goings
to set up light eXperiMents to find out how mealworm beetles
react to different amounts Of light. Ask all who think the ,
beetles will go to the ,light area to raise their hands., Write
that count oh-the'boala.- Then ask all of those who think the-.
}reties will be attracted to the datk area tO raise their hands.
Write- that count on the board also. -Finally ask for a sow.of
hands by all children who think the beetles will-be equally
attracted to both areas, and write that count on the board:

Beetles will be attracted to;the,light area /40 ,Q
to the deck area #
to both areas 3

_ Quickly show the children how to draw a circle on the con-.
-struction paper square around the bottom of the petri dish.
Remind them tp cut in from the circle a little so' the paper
will fit in' the dish. Then show them again how to cover the
dish with foil,, and how they can slip the foil off when'the
beetleS are put in.

Have one child from each pair pick up a materials tray and
take if to the work area. Let the 'children set up their ex-
periments and observe the responses of the beetles. Most
mealworm beetles will react within 30 to 90 seconds, When
given a choice between a dark or light area ithey tend to go
to the dark arear, but you may wish to have the- children set
'them aside for a 'while to make sure the beetles have time to
Settle down.

a
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. When mealwarm beetles are- given a choice between d light
and a dark area, they soon choose the dark one. 'When you
consider their natural habitat (grain storage bins, etc.),
the choice of ithe dark area seems predictable enough.

,..*
'La
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When the class is ready to draw conclusions, -write the results -.
of the experiments on. the chalkboard:

Lig t Area

Then ask:

Dark Area

71%/4

Ifi-/ 'M.4

Tht4 ///

-v HOW DID MOST OF THE BEETLES REACT WHEN GIVEN
THE CHOICE BETWEEN A LIGHT AND A\DARK AREA?
,(Most of them went to the dark- area;)

0

You may want tediscuss with the dhildren the reasons why
p,4 the beetles did not go to the dark area. As in the .ex-
peritnelits.with moisture, the children should see the reasons
for settingup many experiments rather than just one or two.
Relate the responses of the mealworm beetles, to their habitat.
Elicit that mealworm beetles are not found running around on
the surface of the mealworm colony, but are found under the
cereal where it is darker. This could be one of the reasons
why they went to the darker area of the petri dish.

Activity C

If sow bugs andearthwormk are available, have the children-
use the same experimental equipmeht and procedure that they
used with the beetles to find out how these other animals are
affected by different amounts of light. (Both sow bugs and
earthworms will be ettracted,to the dark areas.) In discus--
sing the results, you might ask the children:

COULD THE DARKNESS UNDER ROCKS, LOGS AND BOARDS
0 =-

BE ONE, OF THE REASONS WHY SOW BUGS AND EARTHWORMS
ARE ATTRACTED TO THOSE PLACES?

1 0 5
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Activity 10,_,, ,
The .esert Co munit deals with:the effects Of up-,

relenting dun . 9 on the plants and animals of the dedert,
. 'It shows.hew the fe, day-roving animals adapt to The heat -:

produced b'y the sun,, anc how most of the desert's inhabi-
tants carry on their activit s in the cool darkness of the,

a night. This -film. also .empha%:1,as thk adaptatipns 'made by
both plants-and animals to th:97-L'k9a..sers lack of moisture., .,

It is strbngly'recomrrlended"t show the film, because
,it..deals. not..only With-tha-twa-conditions-the-- children" liarire
.already studied, but also wail the effects of temperature ---

. , J a topic they will explore in the next section oethe-units. .

,. 9h . -
ic,.
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'lesson IC: EFFECT'S OF LIGHT ON PLANTS

1,46

(*ctiv_tt tit.this..lesson should be conducted whenever the
grass pranteeriiitesen 8 has 'reached a height somewhere

-:!:)et\gaen two and thi:.p...e inches.` (This should fake about sixor s,e)Nn days:) atTivity the children observe the
efie'fts".h:.1difftarZInt amounts of light have had on the growthai ,.

'thtilr.,,plants.

, t t* ' . .
In-Activity B the cilildren provide information te) bring the
btilletinboard up-t6-date. ih-ays" tarry als*o asked to note the

.similaritieS of prOce4urc., betveent tbeexpeiimentS with-light 6and p.roviously done vikt.1111)oisture.'

'.1p.Pictivity 0 you again invite and encourage the children .to4ft .up indoperident axperimerrts; using, the procedures theyn.lve'lciaxnedto find eut;Ehe effects bf light on plants' and
animals other than tho'Se already tested.

,
feet:11111g tiiiiio for.this-lesson shotild be 30 to.45 minutes.

MArEtaus
, . .

light /plant setups froni Lesson" 8
ruin s

nem; information Sheet for bullatin board
.

"0
4.7

4

L1vin4) Things in Field.and'glassrobm

PROCEDURE',
.

Activity A

Have the children gather around the light/plant experiment.Ask one child from each paii- to describe the grass i.n thesetup placed closest to the lamp and the othert6 deScribethat in the.setup placed farther...away frbm the lamp. Askthem to tell which setup got morlight and which got less,how long the grass, is in each; what color it is, and howmuch it bent toward the lamp. Ask them to judge whetherthe grass is healthy-looking or not. You 4lay want to re-cord the results on a chalkbo'ard chart, like this:

1'

1.

Af
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, .

Discuss the results with the class, asking them to come to
some conclusion about the effects of diffesent.amounts of-
light on.the growth of grass..., The children shOuld be able
to see that the amount of light the plants received affected.,
the way tNy grew. To haVe the children draw an.analogY
from their previous experiences, ask If anyene can refnenlber

..-----
4

$ and describe the (loss they saw growing under rocks', log
and boards. Then aft* if the lack'of light in. those places
could have been one of the reasons it grew that way.

a
4. 1

1 0 C
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In case some child would like to know why the grass bends
toward the light; 'We,heve provided you with the follow'ing
inforination:

The bending 'of a Plant occurs-when the' cent ,grOw faster on
the. dark side.of the plant than they do on the light side:
When. the light. is. the same, on both sides, the.plan't grows.
straight, without betiding

Light the same on both side

88..

e.;

1.

Light
Lightght

.

Light from one- side only

'Light

r.

there is a eheinical substance in theCeils,of theA)18ni th6t,
stimulates growth. 'Light iiiiKferes With the ,action ,Of the
chemical:., Consider What would happen to.a plant.thtt dbes
not respond by turnina, toward the-light,...-butanstead-continuesto grow straight up, Green plants need a certain amount of. .

The b
.
eridipg of the,,Plant re§Ul its n' the plant obtaining

fhiS minimum of:light.
. . . .

ActiVity 8-- -

GatHer the Children- incfront of the titilletin board,and.liave
them provi-dethe infsrmation-fOr the RESULT;pei 9f the

; light/plant inforindtibn sheet, An example of the resultS1
might be.-stated tike this:

.4N

(I?

1 .

1 .-,*--- -, ,
.

.

RELIULT:- 'Different amounts's:3f light
4 -'affect the growth of.gra..4. :.

. i. c . - , -. .
"------ ---1' With'the help of the children;' quickly fill. Out an inform'ation.-

, , sheet for the light /animals. experiments.. The completed sheet
migli contain information Solnething"lilse this:

,._.

. ...,......-----=7---
...."..r..,,,,

4ff .1i ' t,
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WHY? To find-out-41-out
affects the, behavior o meal
worm beetles, sow bugs, and
earthworms'.

HOW SET. UP? All conditions
the same except the amount of -
hght.. Animals. given choice of
light or dark area.

RESULT: Light affected all the
Mealworm beetles,

sow bugs and earthworms were .
attracted to the dark area.

Pin this information sheet below "LIGHT". and "AniMals".

Adk the children to discuss the similarities between the
light 'experiments done with plants and those done with
animals. 'Elicit these two similarities:-

1. All conditions, Were the same, except the amount of

2. The amount of sight did affect both the growth of plants
and the behavior, of animals that were studied (grass
seeds, beetles, sow bUgs, earthworms),.

Also elicit the parallelism Between the light experinients
and the moisture experiments all conditions; except one,
were the, same in eachdase.

Actvy C
A ktfie, children if they think different amounts-of light
world affeat plants-and animals,. other than those studied,
in jttst the same -ways, Let the children speculate. 'Then
encourage suggestions of other plants and animals they
could se for similar experiments.. Have a 'few suggestions
ready, in case the children have diffiCulty-in thinking of

, things to try:

0 89
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I. Plant Other kinds of seeds than those already used.

2. Place one of two identical plants in a dark area, and one
in a light.ared.'

3. Cover a spot of the schaolyard with cardboard,:

4. Put one of two coleus plants in bright sunlight and one
in the shade. -

5. Dprken half of the aquarium to see which half attracts,
the goldfish:

, ,

Give Other animals a choice-of a light or, dark area.
-

7. Give mealworm beetles a choice among three areas"
shady, and- very dark). f -

.4"
When-the children have. selected experiments they want to . 7

do, ask how they should go abo-Utit. (They should set up
their experiments as the did in class --with cen-

. ditiOnS the. same, except` the amount of light.)

Remind:the-children of MINNEMAST materials they may bor-,
row, ,and again shy that these experiments may be done
either at hothekr during free time in schools Ask the child-
ren to keppr5do Ts like the information Sheets; saying why
they are doing the experiments, hoWhey set them up, and
what the results were. They'mightalso like tofrecord. their. .
prediction. 4

Save the apparatus for one light/grass and for .One
mt.,1 setup ftir display' -in Lessbn 15. A

4
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A



SECTION 4 TEMPERATURE

In SeCtion 2 the children set sup experiments to find out if
moisture affects plants.and animals. Section-3 dealt with
the effects of light on plants and animpls. In this section
the children will set Up eXperirnent's to find Out if teMper7.-
ature affects' plants-and animals.

'

Unlike the previous two sections, the lessons of this section
should be taught on consecutive days. FOr example, on
Monday,teaohLeSson I I (40 to45 minutes), -on Tuesday teach
Lesson 12 (60 to 70 minutes), on-Wednesday teach Lesson 13
(35 to 45 minutes), and on Thursday teach Lesson .1((3.0 to

minutes) , :.

In Lesson 11 the'aildren set up temperature/plant experiments.
In three or four days- they can draw conclusions about this .
experiment (Lesson 14)-.

,In Lesson-12 the children"set up an experiment to see .hether
.

.temperature changes.affect -the breathirrg rate of goldfish You
will need one goldfish for every_ group of four;childreri.- N you
have no aquarium in.your room, yod, may be able to borrow the
-fish froni other- teaChais in your school. -

In Les-son 13 the 'children observe the effects of temperature,
changes on mealworrn-beetleS.

-

lesson 14 sh6uld be taught Whenever the temperature/plant
setups from .Lesson I I are ready for ;observable conclusions.
Then the children should again be given the opportunity to-
set up independent experiments. ,

The four leSsons of this section are closely related, and you
may find it helliful to read through all four of them before..
starting. to.teach Lesson i 1.

Tdtal teaching time for this section should be about four,
class periods taught on four consecutive days,

91; "
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Lesson 1 1: SETTING UP A TEMPERATURE/PLANT EXPERIMENT

Inthis lesson the children will set up.,an experiment to show
the effect of different temperatures on-the gP.rmination,:o
seeds. AS in previous lessons, all other conditions in the
experiment are the same (light, type-and number of seeds.,
type Of soil, etc.), but the setups will be placed Under a:
numberof different temperature.conditiOns

The seedlings will be ready for abnclusive observations in. .
about three or.four days. The results will be considered in
Lesson 14. This lessbp-s-hoUld take approximately 40 to 45
minutes... -

MATERIALS

-- for each child
Worksheet '1 (in StudentrManual)

-*- for each grouP.of four.--
.

tray

3 one-ounce containers

quarter-teaSpoon

niedioltie-droPPeniarked -' from opening' (squirt level)
2,44

soil (all the game kind). ,
'radish seeds (all the same, kind}

water

3 pieces plastic wrap :(3" x 3"),

3 rubber bands

I-

3 ,pie,ces aluminum foil (5" x 5")'

for the'ciass
grease pencil

lamp with as- it54'S"-watt bulb'-

box, at least -3 ", taller than top of bulb 'in lamp

4 or 5 thermometers

masking_t6peAor labeling
92



(

1...-

PREPARATION

Most schodls have a rettigeta-tors-offiewhere in the bUilding.
Check the f?eezing and chill compartments to lee-whether
there is enOughroom_for a. small tray in If the only
refrigerator available is-in the school kitchen, he sure to
ask.the cooks, for?perri, ission to.u.se it. Notify the custodian
that you will be..putting smalOatnp under a- box in'yotir
room and th!ft this lamp is to be kepi on day and night for
three br'four days. "
Use a grease penOiL to mark the squirt l'vel on the medicine.

'
droppers, dine and' one-fourth inches from the open end..
Then have some,children help you-arrange on trays, the

for each group of four.

PROCEDURE

,.,.
ActiVity A '. .. .

. . .

Have .the.-class gather in front'olthe 11)u 1 le tin..4ard . Quickly
go thrbugh .the.information,sheels ,....empha siting the reason
why-separate iexperimdnts--'lgizid-taTb-eset ,up ire order to find .
out if different amounts of moisture arid light 'affected the
beha.vior 9f plants and animals: it was Dot, possibtet:Ofind
out the:effects of any one condition by 'studying plants or
animals on the field trip or in the piece-sof nature, because
many conditions -were-affecting the plants. and animals at
the same time. Therefore experiments had to beset up where
only one .conditibn at a time was varied.

SK5 FAR WE HAVE EXPERIMENTED WITH. MOISTURE AND
LIGHT. HOW.QA11 WE' FIND OUT IF DIFFERENCES IN
TEMPERATURE AFFECT PLANS AD.ANIMALS? ,(Set up
experiments, using just Plants or- just animals, inrwhich
every condition is kept the same except the temperature.)

WHEN WE DID OUR'MOISTURE/PLANT EXPERIMENTS WE
FOND OUT ,THAT DIFFERENT AMOUNTS OF MOISTURE
AFFECTED THE GROWTH OF' RADISH .PLANTS..

93
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Review the graphs showing the results pointing out that some
of the Seeds did not grow at all, while, others grew very well.'
The amount of moisture affected the growth of the radish seeds,.

WHAT -WOULD WE HAVE. TO DO TO FIND. OUT'WFIAT,EFT CT
DIFFERENT TEMPERATURES -HAVE ON-THE-GROWTH OF
RADISIT-SEE_DS? (Set up-experimehtS.i.n which radish seeds
are planted rider-cl,ifferent-terhperature ,conditions.).:

1.

IF WE FIND DIFFERENCES tIN HOW-THE_SEEDS GROW,-.HOW
WOULD WE KNOW THAT SOMETHING ELSE-=------M.QISTURE,
LIGHT, SOIL, ETC. -- DID NOT CAUSE THE DIFFERENCES?

-(W--c should keep all other, conditions the same,)

WHAT THINGS sActiii,t5 WE KEEP THE SAME?'
. "

List the various thihgs on the chalkboard, as the children
suggest -them..

Keep the same- Vary

MoiSture
_Light

Numfjer,of seeds in a

-Kind of-seeds
Kind-of soil

.,,-

Arnafht of, soil
Depth.) eeds are planted
Type `and. size of container

Temperature:.

Itis important that the children .notice -,that the temperature
is the only thing that is different from setup*.to setup'..,"
Tell-he children that they will be working in- groups of four,
and that each grO:UP will prepare three..temperatip-e/radish -
seed setups. Ask"them to. watch carefully while you demon- .

strate the steps of thd experiment, -so that they wili'knOw
how. to jObs that Will be assigned -later,.4 -

.v
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Bring out a trey of materials and demonstrate tcr the class how
to set up the experiment. (The fdllow,ing stepsJare in the
Student Manuals on WOrksheet ,L1- so it is not necessary to
write them on the chalkboard.) .

. Step 1. two level spoonfuls. of Solt in a one-ounce cont
tallier. -Remind the class that each group will be
preparing three setu'ps.

Step, 2; Put two squirts of-Water into each -contain.P.1. One
"squirt" describes water drawn -Lfp 'to 'the -nArk on
the dropper.. (Yod 'may want to. renial
how to use the-dropper.) Two sqUiffS oft:meter-
stiould saturate the soil in the container, but -there .

-should not be any water standing on the surfa-ce:
If there is, lay.a piece.Of paper towel on the sur-
face to draw off the excess;

Step 3. -Put. ten radish -seeds in-each setup.

Step 4. Pre.s,s seeds down so their topS are 'level with the
soil.

Step S. Cover the container With piastiC'wrap_and secure
with a rubber-and. Discuss the reas on .-vihr-the',_
plastic wiePIS'i5urdrtthecOriieirrer '-(To-keep-the.

Step-6. Wrap the container in.aluminu-m, foil.. Asli, the c.hil:4
-dren to fell you why yOu dithis. (To keep the amount
of light in each setiip,the,same. N,o:matte where
you put the setups, they will al-lbe in the dark
beCause of the foil,)

NOW THAT I HAVE MADE AI.MOST:EVERTINTHE SAME
MOISTURE, 'LIGHT, SEEDS, ETC, WHAT SHOIID

BE DIFFERENT? (The ipmperature0i

95'
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Ask the children to suggest how you can provide different
temperatures for the setups. They will probably suggest ..
'putting some:of the setups in the sun and others in the shade..
Help the class to see that at night.all setups mould be in,
areas where there is .no heat from the sun. Therefore, all
would haiieapProxitnately the same temperature -....,.

Ask the children what. they do at home if they want keep
something cold. home should think of refrigerators. Ask
for other suggestions -of areas that would keep setups at
certain; ,

bilt,differerit, temperatures for a few days. List the.
suggestions on the chalkboard: .

. - I

Freezing compartment of refrigerator
Chilling compartment of refrigseratOr
Room tedperature
Heated area .1

S

There are few heated, areas that maintaln a constant tempera-
ture, but you Can 'make -a fairly* suitable. one -by putting a box
over a lamp with a 2S.:to-45,watt bull. Be sure that the box
is at least 3" higher than the bulb, toavoid fire hazard,: The
bulb will be-kept on throUghout the experiment:

53.-ykrvv.e.70:k \el% e
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HOW CAN WE BE SURE THE TEMPERATURES ARE REALLY
DIFFERENT IN THESE LOCATIONS? (Place a thermometer
in each area anccheck the temperature readings

The readings can be recorded daily 'on a classroom chart.
You May want to assign one child.to do.this job. He should.:
record the temperature when he.cOrnes.in the morning and
before he leaves in the 4fternoori..

Divide ths.claSS into groups of four. Assign ea"Chqhild in
athe group lcifter, A throughia: Write the jobs for each Child

on the chalkboard. (They are also given on WOrksheet .1.)

Child

-.A

C

D

Step '1- .

:Step 2 -.
Steps 3 and 4

Step 5

Step 6.

Cleans up'

Cleans up

Have the children' in each group take a :tray-..and work:in an
"Z.

When the groups have,,cOmpleted:-their Setups; have -
brought to a certain location. Divide the setups,according
to the number of- locations you will be using. Keep about
nlne setUpsiii the room -temperature location and divide the
remaining one among the other three.lbcations. A class of ..

.32 children will have 8 groups and, will 'prepare a- total of :*

24 ,setups. If there-are 3 locations in addition to the tooin"'
temperature location, you will have enough for 5 each in
the freezing,--Chillingand,fieiAted-

1.1 0
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You will need the nine setups that were kept at room tempera-.
for Lesson 14. These should be-kept out of the sun at

all times , and should be-kept in one group to insure that they
have uniform temperature..

Place all the setups for, each temperature locatioribn a- small..
tray_ or other container. Use masking tape to label the tray
anti eadhletup-with_the nanie of the.,location. Put the tape
1.1be.,1 onthe plastic container.-

You may want to emphasize' the variability of living things as
the reason why you don't laUt just one setup in each location.

Put the trays of setups in the different temperature:zones,
The trays should be left undisturbed for 3 or 4 days , when
there should be a, noticeable difference in the germination
of the radish seeds from location to location. At that time
conclusions Can be drawn, according ba procedures described
in 'Lesson .14. `.

;,When. the temperature is established for each zone-, you may
want to tape a record of-the reading_ on each tray, _(The tem-
perature0 ir&the refrigerator freezing compartrhent will be
about -15 C, or 5'° F. The chill-compartment temperature
wild baboui '75°C or 41°F, Room temperature is. about
25

o
C or- 74o 1:1, and in the .inverted box withthe

the.00
temperature may be 41).

o
C m09 04° F .)

C
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Lesson 12: EFFECTS OF TEMPERATURE ON ANIMALS (GO,LDFAH) .

In Lesson:- 11 the children set up temperature/plant,,experi-
ments to find out the effects of different temperatures on
radish growth. In this lesson they mill set up an experiment .

to observe the e'ffects of different. temperatures.on the breath:-
ing rate of goldfish, The children gather data from this ex-

t
ex-

periment which they convert into a bar graph. From this
graph they discover the 'functional relation between the tem-
perature of the -water and the breathing rate of the goldfish.

It is is important .to. follow the procedure of this les-son care- ,

fully --- not omitting any of the preparatory steps -- as trials
4of this lesson, have shown that the children need practice in

.learning to cOunt-i-regular rhythm (such as the breathing, of
the goidligh)---and in counting for a- specified time duration
,(such as 20 seconii) :The chilaen also needthe step -by-
step ,explanation-of what they are going to do ancrwhy they
are going to do it.

Activity-A, at the.bulletin board, should take from 5 to 10
minutes. Activity 8 -the experiment, should take from 45
to 50 minutes. Activity C, the graphing of data, should
take approximately 5 to 10 minutes.. Total:teaching time
for-the entire lesson ought to be between 6Q to 70 minutes.

MATERIALS

"

-- for the Class

yarn, magic marker,-1 new information ..5heet, I new
heading; "TEMPERATURE", and 2 new subheadings,

--"Plants" and- "Animals ", for the bbufletin board

---,aquarium with goldfish (I fish for each group of 4)

7- fish net

light metet%

btockWith second hand

paper slipped like-a piete of pie to cover time duration
of 20 seconds on the cloCk-,--- masking tape

-7 measuring cup

ty
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--:for each group of fourir-i

I goldfish and I cup of meter from the aquarium in I 6,rounce
plasticcentainer ,..
2 ice cubes in 4-ounce container

thermgmeter

'tray
P

-- for each child
Work6lieet 2 in Student Manual.

pencil .

PREPARATION

Make the new hgading.
-c

and two subheading .'for
the:bil-lletin board., Ind
have ready a large sheet ,

of .paperfor new inforrha,
Lion,. yarn, ,pins,- etc.
Then putout a pieceiof
red Construction 'p'aper,
in a wedge that- will cov-
er a 20- second sweep of
the-clock. .Since this
will be taped,to the -clock

later, a wedge covering thearea between Bend 4, (brit:.not the
- numerals) at-the bottom_ of the clock Would probably be most

convenient.. PIA loops of.masking tape on one Side of this
wedge so that it will be ready when yOu need

Have a child.h-elp you assemble-the materials tor each group
on trays: Be sure each 6-ounce container, has only water
from the aquarium (on cup) and that the fish are treated
gently as they are being netted and transferred from:the
aquarium to the containers . .

t
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PROCEDURE'

.'

O

a a

a

4

-, i ' , -,' . ,

Activity A. . ,i'.
L.,.

it ---,1 '

Have the.qhildren briefly reView the information on the
bulletin bciard. Disbuss.iiith the clas's the,reaSons for
setting up' experiments 'where. just moisture,, or just. light,
-affected the plants and animals. Remind the:children that

.. 4.

yesterdOy they set 14p ,experiMents which would show only
the effect= of temperature on thi plants ". Pin the heading
"TEMPERATURE" 'below "PIECES OF NATURE" and'to the right ,.:
of "LIGHT." Connect with yarn: Then pin the subheadings'
",Plants" and ."Animalsr below -the hedding , "TEMPERATURE; "

Connect these with yarn: t .
4

,
is . ,

. PIECES OF NATURE

MOISTURE. LIGHT.

Plants Animals Plants. Anima

ri n 1-1

o.

TEMPERATURE

Plants Animals.
71 1-11

to'
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RevieW,with the class the temberature/plent experiment's setup in Lsson' I I . Fill ih the '"WHY" and-"HOW SET VP"
.spdces of the inforrriation sheet;_ with the help" of the claSs:.

WHY? To find. out Wheth0
different temperatures affect
the growth of radish laldrits.

HOW .SET. UP? All conditioni
the same except the temperature

..-at the Ipcatio*ns ofvarious setups.

Remind the:children that they wino have to wait a few days.*
to 'fill in the resuis on this infortnation sheet; Then pin.'
itto--the---BUlletin board belowthe npw subh PPlants."

Activity B.

Take one goldfish to a-clenionstration.table and have the
children gather around it Then ask:

SUPPOSE WE WANTED TO FIND OUT HOW DIFFERENT.
TEMPERATURES AFFECT' SMALL ANIMALS LIKE. THIS GOLD-
FISH -- HOW COULD WE DO IT?, (Set up experiments
and observe what the goldfish does.)

WHAT THINGS SHOULD WE REMEMBEVO DO IF WE
WANT AN EXPERIMENT WHERE WE CAN BE SURE IT IS ONLY
THE TEMPERATURE THAT IS AFFECTING THE BEHAVIOR OF
THE FISH?, (We will ha;ie to keep all conditions the seine,except` the temperature.).

List on the chalkboard the.Criteria suggested by the. children
°r-''for the fish experiment.

4

Keep the Same Vary
.

. -Kind and amount Temperature
4 ?

of water 2

Amount of light
. Type of container

Type of fish .

,

a
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HOW COULD WE PROVIDE DiFFERENT-TEMPERAtURES
FOR THIS FISH?.,, -

/ The children may suggest temperature locations such as thosi..
used in the temperkture/plant experiments, but remind them
that they will have to obServe the behavior of the fish --
Something impossible to do.in a refrigerator.

CAN ANYONE THINK OF k WAY WE COULD COOL THE
WATER AROUND THE. FISH?

By now, some Child will probably suggest using- an ice cube,
so tell the class that tlie, temperature Of the water could be
regulated by placing zero, one, and then two ice cubes in
the water and measuring each change in temperature with ;
a thermometer. They could observe the behavior of the' fish

in each of-tlie-se-

WHAT BEHAVIOR CAN WE OBSERVE?.

The children*may suggest ,the folloWing:
,-.-- ;,,r . i

(a) We could see if the fisl eats,difterently. (Explain that
the fish do not eat for long enough periods to detect any
differences in behavior:), ,.

(b) We Could ee if the fish swims differently in warm and
in cold water. -(the difficulty with this is that the fish is
in a small space. It might not be possible to judge Whether
it was swimming in a differentway from normal)

(c) Wan observe hold it drinks. (Some children will say
that.the fish.isenot drinking it.is breathing. Ask What
makes them think so. Then say that if the fish were drinking
all that water, it would soon expand like a balloon and burst.)

44

. WHY DOESN'T THETISH FILL UP AND BURST? aiecause
the water comes it again through the slits on the sides
of its he-ad -- itsgills.)

"

WHAT EVIDENCE DO:YOU SEE THAT THIS IS WHAT IS
HAPPENING? (The gills open and close in rhythm with
the drinking movements of the mouth.)

124 403
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,
WHAT IS THE FISH REALLY DOING? (It, is brdathing.)

=

Call on a child to place his, hand on his cheeks and imitate
the breathing Of a fish.i

IF YOU WANTED TO FIND OUT HOW FAST OR HOW-'S-LOWLY

,A FISH IS BREAtHING, WHAT WOULD YOT.I.p0U-NT?---(Either
the openings of the mouth or theinoveiterits of the gillS.)

N1.

SUPPOSE WE COOLED THE WATER AROUND THE GOLDFISH
'HOW MANY OF YOU THINK THE FISH WOULD BREATHE:

FASTER? HOW MANY THINK THE FISH WOULD BREATHE
MORE SLOWLY? HOW MANY THINK ITSBREATHING

WOULD .REMAIN THE SAME?

. Rpoord the hypotheses andrthe number of children who
responded to each on the chalkboard:

In cOldei water, the fish will breathe fatter.
.

In colder water, will breathe-slower.

/0

." Colder Water wild not change its breathing Tate
6-

BEFORE WE dANISO AN ,EXPERIMENT WHERE WEOBSERVE
HOW.QUICKLY- OR HOW SLOWLY A FISH BREATHES, THERE
ARE SOME THINGS WE HAVE TO LEARN..

Ask the children to return to their "seats Explain that yOu
are going to give them some practice in counting your hand-
claps so that -they will be able to count the breaths of the
fish more easily. Ask the children to pay close attention,
because as soon as they Caddo this counting exercise well,
they can start their experiments.

I AM GOING TO CLAP IN TWO 'DIFFERENT WAYS AND I:

WANT YOU TO TELL ME WHICH TIME I CLAPPED FASTER;

Clap five times with a slow, steady,rhythm. Do it again
at about the same speed. Ask: .

WHIol TIME DID I crq FASTER TIME OR

THE SECOND?
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The children will disagree. They shOuld perpeive that this
has not a very accurate method of judging the rate of
your. clapping.'

IS IIHEREANOTHER WAY WE COULD TELL WHICH TIME I
CIA° FASTER?

.;

'Tfiechildrenzmay suggest watching your hands, as well as
listening:. 'At,thispoint, ii no child brings up the, idea, sug-
gest counting the number of claps in each series.

NOW TWILL COUNTTHE NUMBER OF CLAPS
E4G14 TIME sAii.D.-.TEI,L ME- WHICHTIME I MAPPED FASTER,

Make your first seties five very sloW; steady clai)s.c Make
the second series -five very fast, steady claps. Asc:

"

1

0

HOW ANY TIIOS DID 'I 'CLAP 'EACH TIME? (Five timeS.)
WHICH TIME pit; I CLAP FASTER? -

Probably every child _will say you clapped faster the second
time; Then make the statement that, since everl)one said
you clapped five timeA' each time, you must have' clapped at
the same speed: :The thildrenwill quickly disa4red,

IF WE ARE GOING TO COMPA4 THE SPEED OF ONE
ROUND OF CLAPS'AATITH. THE SPEEDOF ANOTHER ROUND,
WE WILL HAVE TO DO SOMETHING BESIDES-COUNTING.
WHAT SHALL WE DO?"

The Children. Should suggest
theneed'ibi- timing each round
of Claps. If they do not, ask
them if the chick could be
used in Some-way.Then tape
the red paper wedge to the
clock so that it covers a dis-
tance that the second hand
WOura travel in twenty seconds.
Tell-the children that the sec-
nd hand will be their timing
evice .

I 05



;Then say:

WHEN THE SECOND HAND ENTERS THE RED AREA, -WE
-,.WILL START COUNTING. WHEN THE SECOND HAND

tEAVE:S THE RED AREA, WE WILL STOP COUNTING:

-'Write the following on the chalkboard:

Counts-in 20'seconds

Trial 1

.Trial 2:

Now tell the children that, w
you may start before the se
the clock, and you mai,. .c

--red area -,but they aye
is in the red area.

____- --,----
'Trial 1.. Clap with a regular, slow beat. Ask the children
how many times you Clapped in 20 seconds:- If the range is
grater than 6 to 8 counts, discuss why this happened.
(Some must have started counting too soon. ,Others may have'
continued counting too long.) Repeat the clapping: The ._

range this time should be not more than four counts , with
...,,, maybe one or tw(tkchildren very mIAT.41 off. Rec.Ord the closest

<7-count in the space after Trial I on the chalkboard..

n you start clapping again,
nd hand enters the red area of

tinue to clap after it left the
nly to count While the second hand

106
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Practice in daunting your claps
.during 20-:second time periods
prepares the children for -more

accurate counting of the breaths
of the.aoldfish.

11.
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Trial 2. Advise the Children that you may play a little trick

an them this time, so they had better watch the clock very

closely. Start out with a regular beat, but change to an ir-

4-egular-rhythm.:- Ask -how-rn a ny-atimes_yOu.:claw ed . Record

the range; but if it too great, reheat the clapping. Record

the final count on the chalkboard.

Counts in 20 seconds

Trial 1: Wit/
,Tro 1 2:

IMAGINE THAT THE NUMBER OF CLAPS I RECORDED FOR

TRIAL 1 ARE THE NUMBERI,OF TIMES A .FISH BREATHED
w1

DURING T4ENTY SECONDS , AND'THAT THE :NUMBER OF

CLAPS RECORDED FOR TRIAL 2 REPRESENT THE NUMBER

OF TIMES THE SAME FISH LATER BREATHED IN TWENTY

SECONDS. HOW WORLD YOU DESCRIBE THE CHANGE,

IN THE WAY THE FISH BREATHED? (The fish's breathing

changed from 32 times..in 20 seconds to 40 times in 20

seconds .)

Divide the class into groups of four children-and assign a

work area to each group: Give each group a tray (goldfish,

ice cubes , thermometer) aril tell the children they will need

Worksheet 2 from their Student ,Manuals , and pencils , to re-

cord data abOut the goldfish. Show them the connection be-

tween the drill they have just had in counting your claps and

the breathing of the'galdfIsh.by- asking:

OBSERVE HOW YOUR GOLDFISH BREATHES, AND TELL ME .

WHETHER IT BREATHES STEADILY -- THE WAY I CLAPPED

4N, TRIAL ONE'-- OR WHETHER LT BREATHES SOMETIMES

EASTER AND SOMETIMES SLOWER -!...THE WAY I CLAPPED

'IN TRIAL TWO.
.4011.

-Discuss the need for'observing the breathing of the fish very

closely because the rhythm may change.

WHAT ARE WE GOING to TRY TO'FIND OUT IN THE EXPER=

IMENT WITH THE GOLDFISH? (Whether it breathes

faster or sloWer as the water becomes colder.)

12,



108

Next remind the 'children how to read a thermometer correctly
at eye level.

Worksheet 2,

- Unit 23 Name

Data

Trial
Temperature

of wateA. '

Breathe in
20 seconds

292- 'y0
2 ria 12 °c ,23

3 It C. 6 °c 6
Graph -

Number
of

Breathe
1n 20

Seconds

'

'45

40 4.,

35
30
25
20
15

10

MEI
MI1

"5
6

4.24.-4"

Tile' 1 Trial 2

6

Trial 3

I)

cy

et.

Now ask the children to look
at the upper part of Worksheet
2 and ask:.

a *

HOW IVIANY.:,TRIALS ARE WE
. GOING TO ,0? (Three .) ,
HOW MANICE CUBES AREA
WE GOING TO.USE 'FOR THE

, FIRST TRIAL? (None.) FOR
-b THE -SECOND TRIAL? (One

-cube.) TORE THE THIRD
*AL? .(Two ice cubes

Tell' the. children thai each
goldfish is swimming in one '
cup of water from the astilariurn._
The kintt and 'amount of water
is the same for all the setups.
Have die children .pomp'are the
wafer levels in the'containers.

Then haye She .ghildren 'check .
the anpurit of light at each
work area with the light meter.
The amount of light should be
aloutthe same at each place.

Briefly" describe the procedure to, be used for the experithent:

Trial I. The goldfish is in a container of water. The
water isat room temperature. The temPerature
of the water is _taken and recorded. Counters
courit the number of times the fish breathes in
20 seconds at this temperature. The number of
breaths in 20 seconds is recorded on the work-
sheet, (Have everyone note-th p oper plade
for the data.)

12:



Trial 2. One ice cube IS put gently into the-water with the
fish. When the water. (jets to 12°C, the number
of breathing movements the fish .makes-- in -20 sec-
onds is again counted and recorded,

Trial 3. Now a second ice cube is-placed gently, in the
water with the fish. When the water gets to
606 , the number of breathing movements the fish
makes in 20 seconds is dour,12d and recorded for
a third time.°

. WHAT IS THE FIRST THING WE SHOULD RECORD ON OUR
WORKSHEET? (Temperature of the water.)

Each group will do this.- They should then carefully remove
the thermometer so they can see the goldfish better.

Assign two people to be counters for Trial 1 in each group',
two for Trial 2, two for Trial' 3. (There may be some who
count more than once.) Discug-s- the reason for having 2
counterS.a,t a time. (If the counts "are not very close, there
should be &recount.)

yr'

ARE THE COUNTERS' GOING TO BE ABLE TO WATCH THE
CLOCK AND, AT THE SAME TIME, COUNT THE NUMBER
OF TIMES THE GOLDFISH BREATHES? (No.) '

WHAT SHOULD THE OTHER PEOPLE-IN-THE-GROUP DO?
(They should watch_the-cla tell the counters' when
to sta nd-Wheii,to stop Counting. They should Speak."'
softly so Other groups Will 'not be disturbed.)

ARE THERE ANY QUESTIONS BEFORE WE START? (Make
sure everyorinderstands the,grocedure before starting,
because the xperifnents can not be repeated. A fish will

-efidtirefhis..expefftent- nicely.bnce, but should not be
used for a repeat until several weeks have passed.)

Trial I. All the groups should Complete Trial 1, making
sure- each one in the group records his data. ,

13 0
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Trial. 2. ,Trial 1..cminters should be instructed to pass -the
goldfish carefillly to Trial 2 counters.. Trial 2 counter's
should carefully place one ice cube in the container with
the fish. They should then carefully place the thermometer
in the container. Instruct all groups to wait until the tem-
perature lowers to 12 °C, before they' make their count..
When the temperature reaches 126 C)*the countersz_should.
remove the thermometer, and tell the timers they 't-e ready.
When the second hand enters the red area. on the clock,
the timers should tell them rodfart counting . Later, when
the second hand leaves, thVred area , the timers should
tell them to'stop. The entire gioup should then record the
count for 'Trial 2.

.0

Trial 3. The fish is pa/ss.edto the counters fOr!Ttial 3.
They add a second ice cube and wait until the temperature
lowers to 6°C. Then they follow the same procedure as
Trial. 2..

Cleaning One persoji_frerrr each group should return
the fish a c1,-equi-ieritto the teacher as soon as Trial 3 .

completed. The ice should be removed quickly. Then
the fish shou'ld remain in, their plastic containers until
the water has reached the same temperature as when the
experiment was started. Then. they should, be put back

.into-the aquarium.

Actiyity C

Have the children use WorI.:Meet 2 to convert the data at the
top to the bar graph beneath the data. The amount, of help,_
you r dlaS-S-vViTI need for this activity wilt vary. You may want .

to introduce this as a gioup activity and then have.the Children
complete their individual graphs. (You may even.want to make,
a transparency of the worksheet to htiP the *children.)

When.the children haVe completed their graphs, discuss the
results. Refer to the hypotheses made earlier. Most of the
groups should have found that their fish breathed slower as
the water got colder. -(See completed worksheet.) Collect
a representative graph from each group. Display these graphs
in the rOpm. Have the children compare their group's graph
with the graphs of Other groups in their free time

ti
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'Lesson 13: EFFECTS OF TEMPERATURE ON ANIMALS '(MEALWORM'BEETLES)

.In Lesso n 12 the children found out that different temperatures
affected the breathtng rate of goldfish. In this lesson they will
set up an experiinent to find out how different terkperatures-wal
affect the behavior-Of mealworm beetles. In the experiment
three beetles become immobile when placed in a 6i.ip under
which there is another cup containing crushed ice: 'Then one
beetle is removed and placed in a.cup heated by'a cup of wa-
ter at room temperature, and another is placed in a cup heated
over a cup of warmer water. The third beetle is Placed
chill part of a refrigerator to see what?w.' ia-ppen to it there.
-By -counting the swings of penti um ,the-children 'measure
the irne'du T-i- ekes, for the beetles to start 'Moving, in.

ime is recorded and graphed. A functional relation be-
tween the 'temperature and the activity of mealworm beetles is
discovered. This lesson should take fron14,35 to 45 minutes. .'

A

MATERIALS

mealwcirm beetle colony

one-fourth cup of salt

--z.dnished ice cubes -

pitcher of water at room temperature

pitcher of water" warmer than 30 °C

.-. for each group of four --

64 four -ounce lastic coritainerS

3 thermometers ith plastic backing cut off just above
the bulb

12" pendultim

-- for eac child --

Worksheets 3 and 4

pencil

13



PREPARATION c.

Let a Pitcher of water stand overnight so that the waterWi 1
be at room temperature when you w t-to--ttse it. Cut away
a small part of the_pla.stic- ap ing on each thermometer be-
hind th ttoi--nliart, so that the bulb extends beyond the
acking. (In the experiment, the bottom of t 'he bulb must

touch the bottofn of the cup` in' order to obtain a reading.)
However, do not cutoff too mud; or the thermometers will
break too easily.-

1 1 2

Just before the lesson, crush a tray.of ice cubes. Also have/
J,on hand a pitcherof hot water.

,..
.

Ask a child to assemble one pendulum for each group. , The
necessary-materials are: tape, a ruler ,-& twelve-inch piece
of thread, a paper clip and a nut or sinker for a bob:
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another child put three beetles in a one-ounce cup for
each group. Another child could also put about one teaspoon
of salt in a one-ounce container for .each group.

,A,ssemble on trays the materiels for each group.

PROCEDURE

YESTERDAY WE DID AN EXPERIMENT. WITH GOLDFISH.
WHAT DID WE FIND OUT FROM THAT EXPERIMENT? (That
different temperatures affected the'breathing rate of gold-
fish -- the colder the water, the slower the fish breathed.)

WHEN WE DID EXPERIMENTS WITH MOISTURE AND LIGHT ,

WE USED MEALWORM BEETLES AS OUR EXPERIMENTAL
ANIMALS. WHAT DID WE FIND OUT FROM THOSE EXPERI-
MENTS? (Different:arriounts,of light affected the beetles --
they Went tothe darker area. Different amount-s:-.of moisture
affected' *the beetles they went to the dry area.)

WHAT COULD WE DO TO FIND OUT IF DIFFERENT TEMPERA-.
TURES AFFECT THE BEHAVIOR OF M,EALWORM BEETLES?
(Set up experiments 'where everything is the same ecept the
temperatures and then observe the behavior' of the.i.deetles.y

.

WHAT CONDITIONS SHOULD WE KEEP THE sAma, AND WHAT
CONDITION SHOULD qA3Y? List the criteria f r the experi-
ment on the chalkboard:

Keep the same

Number of beetles
Type of container
Light
Moisture

Nary

Temperature

,
I HAVE HERE. ON THE DEMONStRATION TABLE SOME MATE-
RIAIS THAT MIGIIT MAKE IT POSSIBLE FOR US TO OBSERVE
THE BEHAVIOR CP BEETLES WHEN THE? ARE EXPOSED' TO
DIFFERENT TEMPERATURES .

Gather the class near the demonstration= table so that everyone
can see clearly. Assemble a cup apparatus in front of the class.

113
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Use water at room temperature. :(See-diagyams and Vtruc.tions
below.) Let theChildren identify what they see. (Two containers,
one inside the other, -water in the lower cup, and a thermoipeter
in the upper onel)

I.

water water
in'outer curr

FS

114
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tD

in outer cup
(room temperature) . (warm)4r

10The plastic cups are assembled as shown move No that
whea one cup is 'placed in another, there is a spkce betwee9
the bottoms of the two cups. This Space can accpinthodate;
water it different temperatures. The inside of the upper cup.
remains dry and can accommodate .a-thermometer and a beelle.
The thermometer shows the temperature of the bottom of the
upper cup where .the beetle is placed,

. ,
.

Note that all air must be allowed to escap from the space
between the cups, When waterNisWaced in the spaceiformed '
between the uppet.cand 13Wer cups, aii.air bubble usually is
seen. Thi4 bubble can interfere.with the'passage of cold from
the water in the space to the bottom of the upptr cup. 413y u
picking up both cups and tilting them, the air bubble can be
made to escape. This should be dorre'before the appal-6atus is

arused.

air escap(ncj

air bubble.

. I

F.

I j
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Elicit from the class where the beetle might be placed-, 'how
the temperature in the upper cup could be changed, and flow the
temperature in the upper cup can be measured.

Briefly discuss with the class this-common 'phenomenon:'. on
a warm day in late fall or early spririg,_ insects appear '
flying, crawling, jumping. When the, days get,Cold, they
disappear. Also, or,Cold spring mornings , ins e,ets. appear
slUggish. By noohtime they become qUite active. Could
temperature have something to do with this?

Transfer some beetles into the., upper

WHAT IS THE TEMPERATURE OF THE BOTTOM. OF .THE UPPER
b1SH'WHERE THE BEETLE,B ARE?

tl
Have a child read the thermometer and report.

WHAT. DO -YOU SEE T BEETLES 'DOING ? (Moving. around . )
I AM NOW. GOING .TO LOWER THETEMPERATURE IN THE .

UPPER OUP.
,

.

Rerneve the upper dish, plac'e ice water and salt in the bottom,
dish and replace the upper dish. Ask one child to call out the
fail in. temperature while the class obs,erves the beetles be-
coming immobile. e

ARE THE B'EETLES,DEAD OR jUST1SLEEPING? HOW CAN WE
FIND OUT? \

Children will say that the temperature should be ra4ed or the
beetles should -be put irt,a warm place to see if they will move
again. . 9

Now take, ut a second assemblage, with water at room temper-
ature in th&lower.cup. You no ave two .on the table. Call on

, a child to read the thermomet the secondiaisemblage.-arld-
Teport to the 'class. (It. shoul read approximately room temper-..

ature.). Hayea child calculate on the chalkboard the difference
in temperatures of the two upper cups. Transfer half the beetles_
from the first 4pparatus into the second cup,,.. The children will ,

see the beetles become active again.

Jo,

.4 "Cs.'
-1 u

t.

O

..).



I`

s\,'

10

t

'

.

'Bring out a third agemblage and have its thermometer register
More than thirty degrees by .using warm water. thep,pose this
Pproblem: .

IF WE HAD THREE SLEEPING BEETLES IN A CUP AND WE
_TRANSFERRED ONE TO ROOM TEMPERATURE AND ONE TO
HIGHER THAN ROOM TEMPERATURE, WHICH WOULD WAKE
UP FIRST? HOW MANY WOULD' LIKE TO DO THIS EXPERI-
MENT?

Dividethe clAss into groups of four. Aspign a letter (A,,B,C,
D) to the children in each group. Assign'responsibilities to
members of 'the groups as follows:

Child A .ThiS child'is in charge of the cold *setup... He Will
get water and crushed ice for the ice water and salt
mixture in the lower cup. When the upper cUp.tem-.
perature Mils to 10° d, A will pulh three beetles
in his upper cup. He should record the temperature
on his worksheet.. - -

Child' B. This child is in charge of the setup at boom tempera-
; ture. He will put the water in lOwer cup. of his

apparatus, Hewill'read 'the upper cup's temperature-
and record it before the beetleVis but

Child C This Child is in charge of the' warm 1water setup.
He will put warm water in his lower cup, _read
the temperature inthe upper cup; and record it

. before a beetle' is put in.

Child D This child 'is the timekeeper. He will tape the
pendulum-ruler to a des} (see diagram on next
page) so the. boil) can swing freely., ..

116.,

.
He brings the bob up to positipn 4H
the bob go'. Then he says, "Ready.
the way to position #1 he ca,lls Out,
return to position 4H he say4,

r

(net too high up) and lets.
". When the`bob returns' all
"S,etf'' On'the second

I. I

L.
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A swing 'of the _bob
from 1 to 2 and beach..,
again tro^ is a
count of "One."

2

/

When child A hears "Go," he slides a "sleeping" beetle frOm . '
his cup into each.'of the, Other two cupd,,with a pencil. Child
D continues to call. Out the returns of the pendulum bob,

A, B, and C watch theircounting ONE, TWO, THREE, etc.
beetles. When an4ob-
server sees his beetle
awaken, he records the
count of the peridbium
he hears. (See.ligork,-
stieet5'3S -

Have the children of
each group take their
materials tray to their
assigned work area and
perform the experiment.
When the children have
complefed their experi-
ment, they should com-
plete Worksheet 3 with
the appropriate data
from their team members.
These data should then. be
graphed on Worksheet 4.

Worksheet 3
Unit 23 -

..:

.

Temperaturelkaa for

.

Name ,

Mealworm Beetle

Temperature
of

upper cup

...

Experiment ---

Pendulum count
when beetles

'woke up

Child A0 .4--,
Setup with
crushed ice
and salt

....

10o C

,.,

N '
. 22 -1,

.

Child E.

Setup with'
water at room
temperature

.

.
if\ 3

.
* Child C

Setup with water
warmer than room
temperatUre .

..3 .2,..

.

.

.

----
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XtSiokshee t 4 .

l'niia23 "
r

0

0

Name ,

/ 4
GrapIt' Path from the Temperature

k. and Beet le ExpeFlMentl\

4

Pendulum counts
when beet les
woke up

22
20
18
16
14

12

108"
6

10°

('old

a.a?

Room

t 3xo

'Warmer

Temperature of cupal ipe

0

Note: Orrthis graph there is anc:This
ed` a boye the

o10 bar graph_beyond 22 .

counts. If the,temperature
in the lower cup COUld be
kept at 10°C, the beetle
would not wake up. This is.
Why we did nbt extend the -
graph farther. uP.. l the 'ice
melts in the, lower cup; the
temperature will cise above_
10°C and the beetles will
awaken.

Some children may now wish
to place a few beetles in the
chillcompartment of a refrig.-1
era tOlito see if they will re-
main' mobile or if they will
waken.,

. Have-the groups discuss and
compare results. (In most
cases, warm water will revive'

. the beetles faster.)

RESULT: Different tempera-tures dO \
affect the behavior of meal-worm.
beetles.
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Lesson 14: EFFECTS OF TEMPERATURE ON PLANTS AND ANIMALS

This lesson completes the work begun in Lesson II on
-temperature/radish seed experiments. It should be.taught

as soon as there is a noticeable difference-between the radish
setups at room temperature and the Setups in other temperature.
location1S. This should be on the. fourth day after planting.

In Activity .A,the radish seedlings that were grown at room temp-
erature are used to find out whether or not different temperatures
will affect growth.,_ one the plants have started' growing. It
will take a few days for results to be observed.-0-

In Activity B the children provide information for bringing the
bulletimboard up-to-date.

Activity C provides still another opportunity for the children
to Set up experiments of their own, in which to test responses
by plants and animals other than those already tised in class
experiments.

Teaching time for this 'lesson should be about 30 to 40 minutes.

MATERIALS

temperature/radish seed setups from esson 11
iv

2 new information sheets for the bulletin board

the same 4 temperature locations used in Lesson 11

Living Things in Field and Classroom..

PROCEDURE

Activity A

Have ft-Jur-children get the trays of radish seed setups from
the various' temperature locations. Place these trays on a
demonstration table around which the children can gather.

Ask .four children to remove the foil covering from the radish
setups carefully. While they are doing this, discuss With
the class te'reason for thefoil_covering.-(to-keepthe-atriduhl
of light the same--from s-etuP to setup) .

1.
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One by one, have children remove the plastic covers and
show the setups from each location. As the children comment
on their observations of the setups, write the results of the
setups from each Of the temperature locations on the chalk-, .,
board in the form of a chart.' A completed chart may look like
the follbwing:

Location .'?esults
Freezer. (-15 C) Seeds did not gerininate

Chill (5°C) Seeds did not germinate

Room (25°C) , Seeds germinated and grew

Heated (40°C). Seeds did not germinate

The class should come to the general conclusion that different
temperatures affect the sprouting (germination) of radish seeds.

Discuss with the blind* what the importance is of these
effects of temperature on the sprouting of radish seeds. For
example, why wouldn't it be gOod for radish seeds to start

- growing under a snow bank iri the winter? Would it be good
for a radish plant to start growing in the middle of July when
it's very hot? Why not?

_In thethe coutse of this discircs-rorr7a-n:ati....iral question to be
raised is the fo'lloWing:

,
WE FOUND THAT DIFFERENT TEMPERATURES AFFECTED
THE SPROUTING OF RADISH SEEDS, BUT DO.WE KNOW.
WHETHER OR NOT DIFFERENT TEMPERATURES WILL AFFECT
THE RADISH SEEDLINGS, ONCE THEY HAVE STARTED GROW-
ING? ,(No.) HOW COULD WE USE THESE RADISH SEED-
LINGS TO FIND OUT? - (Put some of the setups in each of
the, locations we used before.)

1Divide the setups'a8 evenly as possible_a_mong-the-four---area-s-.,
__In the first-experim-enrthefe Were nine-setups at room temper-

attire which-would be aboilt two setups for each location. Have
the children wrap the setups as before and place them on trays
in the roper locations .

O 1 .?
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Ask the 'Children to_ predict what will happen to the radish ,
seedlings in the various locations. You may wish to record
the predictions So the children can refello them when the.
experiment is ready for obIervatiOn.

4

After two or -three days have the clasS observe.-setups.
The extremely cold and very hot temperatures will probably
retard the growth of the seedlings. Discuss the implications
of this experiment with the class..

Activity B

Have the children gather in front of the bulletin board and

provide answers for the information sheet for "Plants" under -J
the heading, ."TEMPERATURE." Example:

WHY? To find Out, if different tempera-
tures effect the germination of radish
seeds.

'HOW SET UP? All. conditions the, same
except the temperature locations Of var-
ious setups.

RESULT: Different temperatures affect
the-germination. of radish seeds.

Then,'/With the help of the class, complete an infOrmation
sheet for "Animals" under the heading, "TEMPERATURE."

Example:
.

WHY? To find out if different tempera-
-,- tureb affect the behavior of goldfiSh an_ d

of mealworm beetles.

HOW SET UP?' All conditions were the
same, 'except the temperature. We
pd the.fishis breathing for 20 seconds at
3 different temperatures, We cooled beet-
les until they were immobile, then found out at
which temperature they woke up most quickly.

RESULT: Temperature differences -affected
the behavior 'of goldfish and mealworm

beetles.
12 I
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Pin these information sheets in the proper places on thebulletin board.

Discuss With the class the similarities between the methodsused in the temperature experiments with the plants and
I. All conditions were the same except the temperature.1

Different temperatures did affect the .behavior of the. plants nd,thimals tested.

Also discuss the similarities between the moisture, light' andtemperdtuie experiments- -all the conditions were the same, ..,except one.

Activity C

rt
DO YOU THINK

DIFFERENT:TEMPERATURES WOULD AFFECTOTHER PLANTS AND ANIMALS? WOULD THEY BE AFFECTEDIN TIDE SAME WAY AS OUR TEST ANIMALS? (Let the childrendiscuss this.).

Encourage questions that could be answered through experiments:-
I. Would all seeds respond, to different temperature locationsexactly the way the radish seeds did? --
2. What would happen to a plant that had been in a cooled orheated area for several days if it were at' room temp-el-attire again?

3. Is room temperature the best temperature for plant growth'?What about a temperature location just 5°, 100, or 15°
?:ifigrel'O"r lower than room temperature?

4. Would the responses of other small animals to varioustemperatures be the same as those of our test animals?
5. Will low temperature retard mealworm larvaeL.frorpdevelop*-ing into. beetles?

1 /1



(Living Things in Field and Classroom provides ideas about
other plants and animals that could be testedi.)-

HOW SHOULD WE SET UP EXPERIMENTS TO FIND OUT IF
`IDIFFERWTTEMPEIATURES AFFECT OTHER PLANTS AND
ANIMALS? (Set up experiments as we did in class, with
all the conditions the same, except the temperatures.)

, .

HOW MANY OFYOU WOULD LIKE TaSET UP' SOME OF
THESE EXPERIMENTS ON YOUR OWN?

As in Lessons 7 and I o ; tell the children that they may work
on these ,projects at home or duiing their free time at school.
Encodrage the children to use any of the MINNEMASTf.materials
they need and have them report to the class from time to time i
about their projects. Such individual projects should be en-
couraged and continued throughout the remainder of the unit.-

lo;

I
This picture,shows the results Of one child's
independent experiment on the effects of temp-
erature on the growth of ,grass after,gernfination.

123
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SECTION 5' REVIEW AND NEW APPLICATIONS OF OUR LEARNINGS

This section consists of only two lessons. Lesson 15 is,a
discussion lesson reviewing all that the children have learned
in--the first fourteen lessons. The bulletin b'oard that you have
been developing-with the chAclren is used: as a means of show-
ing them how it was necessary to keep narrowing doWn their
investigations so that they coulclAo. experiments that tested
the effects of just one condition at a time. .A flow. chart
even simpler than the.bulletin board -- reemphasizes hbw the
narrowing down process. came" abOut. A display of experimental
setups that the children have used helps them remember' what
they have done, and how and why. they have done it. Then,the
children are asked to apply what they know to new, hypoteti-
cal problems. For example, if the children needed to know the
effect of moisture on rats, what system would they devise, to
salve the problem? What techniques would they use? What
would they carefully control? }tow would they simplify the
experiments --. narrow it. down so that just the, effects of
the one condition could be considered? This les,son should
take between 35 and 45 minutes. z

Lesson 16 consists of a number of worksheets picturing the
kinds of conditipns the children have been studying in this
unit. By the.way they perform the various tasks of selecting
which conditions best suit various plants and animals you
are able to evaluate how much the children have learned about
the effects. of moisture, light and temperature on living things,.

lesson should take from 40 to.50 minutes.

124
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LESSON 15: HOW WE DEVELOPED OUR EXPERIMENTAL SYSTEMS
IN

-ThiS lesson briefly summarizes and generalizes the methods '
and results involved in. thexperiments that the children
have performed in this unit. ft should take from 3.5 to 45
minutes to teach: A_displayof some of the expefemental
./etups`used in the. moisture, light and temperatufe exPeri-
ments should be ,available for reference throughout the lesspn.

In this lesson the children should, become aware that every
setup for an experiment is a system that enables: the exPeri:-

enter to control the conditions in the system. The children
1 hou,ld learn that each vstem was designed to answer one

uestion and that in each case the system simulated and
' imPlifsiecilydndifions found in the natural erVironment.

ITlie bulletin board used throughout the unit illustrates how
,the various systems were developed. This development can
alsobe represented-by a flow chart that demonstrates the...

necessity of narrowing down the experirhental environment
and simplifying the apparatus, until the system used is
effective in isolating the effects of only one condition.

CHART DEMONSTRATING THE NARROWING DOWN PROCESS
.

'Ffe-rd-Trip: Too many conditionS affecting living
thingt .

4

A

Piecesof Nature: Still too many varying
conditions.

An Experimental System: Tests one
Condition at a time. Effects of
one condition can be observed.

4 A
V
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This narrowing down process, a basic principle in developing
test system, is discussed in terms of examples. It is

essential to the development of the systems. thread in the
MINNEMAST curriculum that the children see the advantage
of this narrowing down. proces§ in developing, a system that
answers a question. Units containing the systems thread
are: .

Unit 15 ,4 investigating Systems
_Unit 19 , Comparing Changes
Uriit 23, Conditions Affecting_ Life
Unit 24,, Change and 'Calculations
Unit 29 ; Natural Systems

am.

Throughout the discussion cq this lesson, youWill be able to
.."....-evatluate what the chilOren have learned about scientific

methods.

MATERIALS

moisture /plant'setup from Lesson 5
,

moisture/beetle tetup from LessoiL6

light/grass setup from Lesson 8

temperature/plant setup from Lesson 11 or temperature/ani-
mal setup from Lesson 13

..
other experimtntal setups, including your demonstration
piedeof nature, if available'

PROCE URE

,
Hay on diSp.lay some of the experimental setups the childreh
have sed in this unit. Ask the children' to gather" in front of
the bu 1\etirkbOard so that you can refer to it whenever, it is
pertinent, to the discussion.

.4.

Start by as ing the children why.they took the 'field trip at
the beginnin of this unit. (To find out if light, moisture

I and temperat re affect living things.)

1.-1
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DID THE FIELD TRIP ANSWER OUA QUESTION? (No.)
W (There were too many variables affecting the
living things. We couldn't isolate the effect of any
single condition)

THEN WHAT DID WE DO TO TRY TO ANSWER OUR QUES-
TION? (We set up-models of a piece of nature.)

DIDOUR PIECES -Af...11/kTU.RfE ANSWER OUR QUESTION?
4No.) WHY NOT? (There wrerestilI too many varying *
conditions.)

HOW, DID WE EVENTUALLY ANSWER OUR QUESTION
- ABOUT WHETHER MOISTURE, LIGHT AND TEMPERATURE

AFFECT' LIVING THINGS? (We set up experiments that
would fir4ot, whether just mbisturer,pr just light, or
just temperature affected a certain plant or animal. We
kept everything the same except the amount of- moisture
the amount-of fight, or thetemPerature.)

.

THESE EXPERIMENTAL SETUPS CAN E THOUGHT OF AS
SYSTEMS.

, .

t Ma.ve someone -show the class the moikUre/baetle setup, nd
tell how it was use_to answer the questiOn ofonthethe mois-
ture affected the behavior of mealworm beet-les. Tell the

---ClacS that this moisture/beetle 'setup.,can be-Ill-ought of as a
system. To clarify this , discuss the narrowing ,clown pro-
cess involved in arriving at an answer to the question of
whether" Moisture affeats.the behavior of mealWorin beetles.

With the help of the children, draw the following flow chart
on the chat board, as the discussion progresses:

4
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4 16.

Question to be answered: DOes moisture affect t

1

er.

behavior ofmealworm beetles ?.
,

Field Trip to a Granary: Tqo .rnany conditions
affecting the beetles

Piece of Nature: Too many conditions
still vary.

Orr

... ,
. .

Moisture/Beetle System:
Moisture does affeCt the' .

behayibkr of mealworm
'beeties.N When given a
ch6ice loetwe6n t wet

1,
)

a/nd a .dry .area , they a
Ihcos;6 the dry. W. -

. {1.. 00
,

..

.1 , '' . _,
The children should see the similarity between the flow chart`
and the..'"CcriditionS Affectigg Life' bulletin board 7* that it' '.
was h6cessary to narrow down the condi.tidlisP affecting living
thfn:6s until there was just one condition that varied or 4ad an
obiervable effect. \

4

WHY'COULDN'T.WE HAVE ANSWERED OUR QIIESTION.13Y
GOING pN FIELD TRIP 111-o OBSERVE .THE MEALWORM
BEETLES IN THEIR NATURAL SURROUNDINGS, SUCH AS'A

.. GRAIN STCYttAGEAitEA.? (Too Many conditions would be:
affecting the.beetivat:ihe same time. )

.* COULD v;(p HAVE .41\1SW ERED OUR QUESTION BY TAKING A ,
PIECE OF THESE SURROUNDINGS , WHERE THE MEALWdRMS
WERE POUND, INTO THE CLASSROOM? (No,. too many
conditions *would Still be affecting the beetleS at-Once.)

Hold up the moisture /beetle Seturi.9 ...,.
..

'FINALLY WE SETUP A. SYSTEM WHERE JUST MOISTURE*
WAS 'VKRIED. WITH THIS SYSTEM WE WERE FINALLY ABLE '

. TO ANSWER OUR QUESTION.. WE FOUN,15.-THAT MOISTURE
DOES AFFECT THE lEHAVIOR OF MEALWORM BEETLES

z

rr
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Have anoqier Chi d show the class the setup used in the -

light/gras. ,
experiment and tell how it lifts used to apswer,

,the,question "Do s light affect the growth of 'grass seed -..., .

lings?" Agai , thi, Setup
,
can be' thought of as a' system.

Discuss the na owi g dowtZprodeas involved in arriving .at'
an. answer to She ue tion, iiillowing a .procedure similar to

.., the one used in the istpre/plant discussion. A flow chart
for the light/grass' q tion may look like the fbilowing:

, , .,,
s .

!

Question to be answered. Does light affect thegrowth
of grasS?`\ 0 ''

'"I
Field Trip: 'Too menycon itions.afreCting the

, 'grass. .; ., , ..
.

Pied ofNattire: Still tod any vary
1-ig conditions. ,

4 '
. .

Light/Grass ,Sys tem : Light' does
affect t*growth of grass. n
general, the more light' the gr. ss

.. . ,i .
received; the bitter` it grew.

4' 1'

Again it was necessary'to narrow down the c ndit'ions af-
fecting life until only one condition varied an an 'effect was
observable. I

If you feral your class is still having difficulty witki the nar-
rowing .down process, used in developing a system, l go through
,the process with some of the other sypems used i the unit.

t .
. ,.

1

sp

,..

:4

r

fi
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Activity B
,

In this actIttity the,c,lass transfers the narrowing down process
to a discussion of the developmenNf systehs. in new situa-
tions. Tellthe -children that they are going to be thin ing of
ways to develop some systems, but first they must.have a
question to'be answered. Suggest the following hypothetical
situation: ev

a

,/ I
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EVERY YEAR RATS CAUSE. GREAT AMOUNTS OF DAMAGE.
'TIAGINE THAT THE G -VERN ENT HAS ASKED YOU TO.

LEARN MORE. ABOUT T E BEHAVIOR 0.F RATS. GOVERN-
MENT OFFICIALS COUI1D T EN. FIGURE OUT A WAY TO
GET RID OF ALL THE RAtri S IN THE COUNTRY.

WE COULD START BY ASKING T E QUESTION: HOW DO
.RATS BEHAVE?

-Discuss with the children'the problem that may arise ifpey
start with such a broad question. The' shOuld see that their'questions shquld be simplified so they 'can concentrate (ex
periment) on o'ne condition at a time. A\simpler question
would 126:

DOES MOISTURE AFFECT THE BEHAVIOR OF 'RATS ? HOW.
COULD WE ANSWER THIS QUESTION? WE COULD GO

_AROUND THE WORLDOBSERVIN,G THE BEHAVIOR OF RATS
IN ,DRY AREAS , WET AREAS ETC. WOULD THIS BE A
GOOD IDEA? WHY OR WHY NOT?' (Too many other things
'May bt affecting the rats' behavior.)

The children should see that to find out what effect moistuf'ealone has, it is necessary to narrow down the number of
variables affecting the behavior of'rats. It would then be
possible to set up a system that would answer the question.
You may want to discuss with the chi-ldren how this system
could be set up.

Following is a list of other possible examples that you can
discuss with the class in the same manner. 'In each case the
children should, see' that it is neced%aty to4larrow down the
experimental surroundings until they develop.a system that is
effective in isolating the .effect of only one variable.

II. Does the color red make bulls angry?
2: does the length of a burning, candle depend on how

long it was burning?

3. Does the amount of saitPin the water affect the
behavior of guppies?:

't

:4- Do different kinds of soil af ect growth of dandelions?

1,6 1
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Lesson 16: APPLYINOURIEARNINGS

In this lesSon the children are given an opportunity to apply to
pictures pf natural _situations the things they have leartied
about t4 effdots of light, temperature and moisture on living
things.

1

1The worksheets .are made up of picturnis and discussion
questions'that should PrOve very enjoyable to the children. You
can Us the worksheets in several different ways, according to
the ne ds and abilities of 'our students. Some are best suited.
-to cla s discussioris, some to independent work, and all should
be usq'ful in evaluating how well the children .have.undetstood
the c incepts taught in the unit.

You ay wish to hav6Ihe children do the worksheets in con-
nection with their social studies. Teaching time should bec.

from
/40 to 50 minutes. , .,

MATERIALS

Worksheets 5 through 11 .

-71 pencils , crayons ,'scissors and paste
world globe (optional)

PjtOCEAURE

pie procedure is given worksheet by worksheet,, rather than
iby separate activities. Feel free to use the worksheets in
'ways other than those suggested.

N
fleets ,5a and 5b

Call can the children to describe what they see on Worksheet
5a. .(Woods, 'open field, sunny and shady areas, p nts , etc.)
The have them look at the pictures-of Specific living I 'ngs
at e bOttiam-oi the worksheet. Ask them to find each of ese

gs in the top picture and mark it with the appropriate let er.
en they have done this, say that a freeway is soon going to

b, built through this area.

/lave the children took at Worksheet'Sb: Say that a boy named
,from lives in this house. Torh's mother has told him that he
can go to the area shown on Sa before the bulldozers arrive,

I 5 2
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and bring back as many of the living things as he wishes, tb
put in the yard: Have the childreri-discuss what differences
they notice betWeen various parts of the yard. (Some areas
are sunny and some are shady.) .ASk the children to think
about what place in the yard, would be best for each living
thing: Then ask them to cut out each item from the bottom
of WorkSheet 5a and paste it n the picture,of the yard in-
whatever place they think most appropriate. You May wish
to give the children a choice between: cutting and pasting ,

,' marking with appropriate letters, or drawing their'oWn pic-
tures. Finally,, ask each child to explain., on the blank pro-
vided-Oii Worksheet 5b, hOw he made his decisions. (By the
condition of-the light.)

1

'Worksheet 6

pis, picture emphasizes the difference in the.conditions of
moisture in the environment. The star and triangle indicate
the most obviously dry and wet areas, but there are other'
areas along the shore that would be moist and suitable for
such things as cattails and frogs,. Have the children indi-

\ date where each'living thing shown,at the bottOm of the page.
`would live. To do this, they may use either letters or draw-
ings.

Worksheet 7

This worksheet is concerned with different amounts of mois-
,

ture.. In a prairie, .trees will
but away from it there is usual
maintain grass and other small p
some plants require more moisture
in previoUs lessons, but let the chit
own answerS'from their experiences or
they figure out that there should be a rive
them draw it in with blue crayon.

row along the banks, of a river,
only enough moisture to
nts. This distinction that

an others was not made
en try to arrive at their

bm deduction. When
in the.picture, have

Worksheet 8

Have the children study,the picture and identify the po
*bears, the mountains, the iceberg and'the open water.
should then try to answer the questions. The picture shows
an arctic scene in the northern hemisphere. (Folar bears are
not found in the southern arctic.) Since light and moisture

153
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are in good supply, the children should be able to deduce that
the temperature does not support the growth of bushes or-trees. .

There is no indication in the picture Of food for the bears, but
the children may be able to guess that there is food (fish) for
them in the water. --

-: Worksheet 9

Have the children identify such things as sand dunes , date
palm trees., carpels , and the irrigated field. Some children
may be familiar with scenes pf the Sahara or some other desert-,
and they could point.these out on the globe. The condition of

= special interest in this 'desert scene is moisture. The trees
grow in the smaltarea showri in the picture because that is
where the water sup-ply is. The children might enjoy specu=
lating on ways to. get water.from an oasis to the irrigated field.

Worksheets 10a and 10b

The cross-section of a pond shows the effects of different
amounts of light on plants and animals. It should be-easy for
the children to see that moisture conditions, are urriarm in the
pond, but see if any of diem notice that there is lesS light at
the deepest part of the pond, even though there are no lily-
pads above' ...this part.. See if any child notices that the smal-
lest plants toward the Center of the pond are of the same vari-
ety as the taller-ones. Ask the children why the plants grow-
ing nearer the surface are larger. (These plants receive more
light) Have the children do the tasks,pertaining to Work-
sheet 10a on 10b.

Worksheet 11

On this worksheet the children should dra-w their (.1wn pictures
of a jungle -- a hot, moist place. They -should feel free.tO
put in any people, plants or animals they think might live in
the jungle.

Conclude the lesson with a discussion leading to the general-
ized statement. that different areas contain different kinds of.
plants and animals because the conditions vary from one area
to another.

C
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Worksheet 5a
Unit 23 Name

Find these living things in`the picture of the woods.

-Write the correct letter on ea h one you find.

A.fernsi jack-inthe-pulpit

B. salamander E. ants -in an anthill

J34 C. daisies F. strawberry plant

Alp



"Worksheet 5b
Unit 23 Name

a

0

*rdthe ,place in the Wd you think is best

for each living-Ailing in the woods.
.; f

Show where. yOu.. think each- thing should go.

Why did -ycktu chooSe the 'places you dcd?
* 03

**-

r
4.



Worksheet 6
Unit 23

..

Name

Loeate the star and the triangle in the picture.

'What differences in conditions do you think there

are between the two locations?

'Al vet titeuri

Show ln the picture whereou think these

living things would live bet:

A. frog

B. fish

D. clam li) G. cattail

E. squirrel ("" H. earthworm

136 C. clover F. robin-

i57

I. duck

;\



Worksheet 7
Unit' 23 Name

Ben,has climbed a lookout tower in &milk' Dakota.

HeA3eQs'both grass and trees;

Are thetrees growing everywhere?

There must be a reason why ,trees are growing inn

some places. What do yOu think the reason

Was something left poilt of the pictUre?

Use crayons to complete the picture.

150'
137
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Worksheet 8
Unit 23. Name

4

'What part of the world, do you think this is?

'144-1444,,,}

Why do .you think thefe are no bushes or trees?

CAV
'What do you think the bears eat?

cAe)-ah
138
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Worksheet 9
Unit 23 Name

What part of the world do you think this is?

Why are the trees `growing in only a small area ?.

nnuat A euxtriti

What must the farmer do to get things to grow in

his field?



0

Worksheet 10a

.....- a

4.-4111111111,
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SECTION 6

V

SEASONAL C IAA N6 E8 I

4,

ThiS is the last section of the unit. Many of the activiti'e's in
this section can be continued throughout the year (35 the .@ea- ;

.

*sons.change.' ,. . ,
. .s . .

I .. ...

In Lesson 17 (35 to 45 minutes), the children read and illu's-
trate the stoAt"A;Oamp Adventure." This stor!Y,focuses the
children's attention on the changes from summer to winter.

A.

In Lesso.n 18 (70 to 80 minutes), studies are based on a series
of pictographs and line,graphs showing, changes -fr-Cm.oisttire.,
light and temperature that' take place from junto De4er.nber.

.
. , .

In Lesson 19 the childrencpbserve and discuss the-teipOnses
oplants and animals as these Ir-viiigthings react to seasonal
changes. k

Total teaching' time fo?'this s6ction'sfioul,d be about 4 to 5
class. periods.

164
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Lesson 17: .)4. CAMP ADVENTURE (A Story Lesson).,
A story, -"A Camp Adventure," and the discussion of it,?..make
up this lesson. In the story a City boy goes, to camp 'toward
-the end of the summer. -At the camp helearnIsl,,,*% dea
about how, various plants and animals react to s'
chan'ges, a subject that the children will be stUdYing in .777,mr-remaining less ns of this unit. Besides introducing the \olasS
to the reactions of living things 'to seasonal changes in mois-
ture; light and t m'perature, the story should.enhance.the

'children's appreciation of a country .enviroriment by seeing it
frommtire-Pi4ritZf--\-view__of a city child. It should also provide
the children with 'same initial urideirs-ta-n-ding-of the oneness
Of nature, as the.bOy in the story notices that a tree in --the
City reacts to the changing season in the same way as the \
rees-in: th-eforest nedr.the camp,. By giving some clues

ti
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about what to look for, the story should motivate the children
to observe -seasonal changes, that affect living- things in
theirown neighborhoods..

The story need not be used just as a science lesson,, ..at
for example, be used asa reading lesson or asetasis for.
an art lesson. Such uses would in no Way,,,AdAct from the
purposes Of the lesson. They would-I-11i fact, serve to reinfOrde
the pUrposesi. 6.4".

The .procedure can be modified to suit the reading and artistic
abilities of lbeur particular blase.;

Teaching tithe should:be' about 40. Ito 50 minutes.
t

MATERIALS

the 'story, "A Camp Adventure,," provided in this lesson'
and-in-the Student Manuals

7
yarn, string or brass'fastenere

crayons, paints, colored chalk or pencils

.6 ;;:
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Agti ity A ; ,41"
........--,.."!' ,4-1Fra%---.. _ ---.-1---iPI*4;/---- 109007:;,jV^ -- ,

/ , 1,110411' Have 'the children carefully _re ev'e the story 'page from their
..,..2,3,--- /et

/11,10.4i: Student Manuals and A.Vigm together with yarn or other
.1*-<orl / , fastening dev setlat each child has a story booklet.

-:---.7,- .. ..,3:1 i
.. .

." 4,t''
ttg story to the children. Have them foll w the text in

,,,
.,-.70.1k%

i...ktit r own copies , if t ou. think this would be h 1pfui to them.4-4-

%.--,,

0
,.W: ,,47 After .the children h 've had the story read to hem let, them

itter.120'121;A:1'..0,04-.

~

di squ ss., for a few inute s', -anything. in is of sPecial

wgv'ivwN"';'41.'"
interest. then aSk the clas speculate bout how the

changes in moistu, , light and temperature/will be affecting

some of the plantsiand animals mentioned n the story.

Get the children t consider how the change from summer to

Winter will affect their own behavior. -(Ttley, will wear warmer,' .

clothing, probab spend more time indoofs of engage -in dif-.

ferent sports-or ames when outdoorS.) At.the end of the
-

_cussion, remind the children to observe s many-plant and.

animal reaction to the. changingsea-14 as they can, when-

ever they are o doors.

Act vity B

Suggest that ea h child read the story for himself and think

about what illus ations he wants to d aw in the blank spaces
. provided. Let t e children know that they need not draw all
(or any) of the s ggested_pictures, bit may draw any pictures
they wish that pe air. toaity_part-of-the-story.. Distribute .

.wilatwier-atelifee ials-you-want,the hildren to use, and have
-- eg*' em- draw ttie plot res they have de ided on.

.-. . -....
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A CAMP ADVENTURE

Sid lived on a busy street.in the heart of the city. His house

was four stories high and he considered himself lucky to be living-

on the first floor so he could go in and out of the house without

climbing three flights Of stairs as his friend Tony had to do.

On the street in front of his house, cars\ were always parked on

one side of the street or the other. When Sic and his in:grids played,

bail, the parked cars were always in the way. When the boys ran

-across the street after d bail, they had to squeeze between the

parked Cars and watch out for any car that might be speeding along.

Nevertheless Sid and his-friends managed to have fun playing soft-
,

ball and other games in the city.

Sometimes, while Sid and a few of his friends were waiting for

enough children-to show up for a ball game, they played hide -and-

seek.. The boy who was "it" would lean against the only tree that
grew on Sid's street. It was not a large tree, and like anything that
has been in the same place for a long time, hardly anyone' but the

children ever noticed it. ,

One day in the springtime, when Sid was walking home from

school, he was thinking how good it would .b-e--to get his clothes

changed, and go oiit toplay. But when he went into the house, he

saw a strange man and a strange woman talking to his mother. When

his,mother saw Sid, she said, "Here he is now."

Sid's mother pointed to a chair and asked him to sit down. Sid

became a little nervous. He wondered what trouble was ahead. But

then he noticed that.all of the 'grownups were smiling. His mother

said, "Sidney, how would -you like to got° camp this August for..

two weeks -- way out in the country, a hundred miles froni here?"

147
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Sid "s face lit up. "Can my friends.,,come along, too ?"

"Soma o it is your turn
ani sure you will make 'friends with the boys you meet in our. camp.

7--Well, all through May, June and July, Sid wondered what camp ,

uly, he noticed that hiswas going to be like.

mother was washing, mending, and gettin !Sack the clothes
he was going to take to camp.

Finally, August arrived. Sid's mother took Min to the bus sta-.
tion. There he found four other boys waiting, three with their mothers
and one with his father.

The man Sid had seen in his house in the springtime was there,
too. He introduced the boys to each other, and they talked for a
while. Then the bus arrived. The. boys said goodbye to their
parents and climbed into the bils. More,,.and more boys came, and
soon the bus was full. Now it began to move, and the boys and
their parents waved to each other. The bus turned several corners,
picked up speed, and soon was rolling ,:long past houses and trees,
and over bridges. Sid was on.his way to camp.

On the bus the boys got acquainted and played some guessing
games. There were many interesting things to see. as the bus
slowed down in the towns along the way. All these things made
the time pass very quickly, so it didn't seem' like three hours had-
really gone by when\khe bus turned off on a side road. Then, a
few minutes later, it pulled into a parking lot near a lake, and
stopped. The boys saw several cabins nearby and wondered which
one they would 13e -living in. They 'got off the bus and noticed some
callipers coming up from the lake where they had been swimming.
In the distance they saw a fine baseball field., They felt very.
happy, but hungry.



-..

. The damp counse or4s owe e 4;010..kikt,,,Ittri.

where to wash Up: . How

TO

good the food.tasted in thez.pure-freskair of the couriTrT'(rNT'STd----
. . ". --===.,---_.__=, _-_- ,_-- = ----7-------,,="-,----- - -

7..
.

lookecVaround, he was. enchanted. wi everything, he saw With-
, __.

-7,---
.- the trees,

.
I'N-i lake, an -withthe, 4Th-en-hills across the lake.

-'

You -sr this was,e? the first time,sin his Iife that he had ever been

the, country I

;,..,i,: . _ , The first--week was a busy one -for- -Sid. He swarm;-he played-
__----- - -- -'

- baseball, and he eyen---learneCto7p-la '..i-enri-ilast,a(1.-_a_enderfuk_. -

..
-

- 'time, and ha-enjoyed every-minute of it. %.,- ,_. ___ ...,________

During the second week, the camp c,6 drOrr-n-a-cITZri.aiii-iourrce-- - -
__.

ment: 'Tomorrow you boys are g.bi-n-g/ ,ov_ernight-hike-beyond-
.. ,,

the green hills across the lake; is M-r;---Kelly whb will be` -your

hike leader."

What excitement foil -Wed this_-anribuncement! The boys took

out tents, and blankets, and things to cook with everything

they needed to gdt ready. They asked Mr. Kelly all sorts of quee-
_ -

tions about where they were going. But all he Would say was, "To

And, sure enough, that is where they went.Trey
for a whole day, but they did finally come to the forest. The trees

there were so huge that Sid didn't think, at first, they could be

"They are real enough, all right" -1---.--Kelly---saidn,00k at-
.

this tree', thoUgh, and-notice how its leaves are already changing

color.. A few weeks from now, every time the wind..blows, a 'shower

of leaves will fall from the trees. When winter 6omes, the trees

will not be able to get water, so they will cut off their-leaves and

let-them fall."
149



u-zagio...wuxoctrigsamo..11-vg-ste.,tez.y.t.fx-vVAPPF-Tfrgerill the trees?" Sid asked.,

ce e u s.These buds will grow into new leaves next spring."
Then the boys continued their trilte,. Here and there they

Stepped on a few leaves that .had already fallen. Sid began to
wonder about the little tree on his street, Would it cut off itsleaves and let them fall beforeinter, too He would try to

+emembeto_lo ©k et it and firW out when he got home.
That night the boys slept, under sortie big pine trees by a beauti-ful lake:" Early in the morning they looked out over the lake and_saw dragonflies hovering near the water. In the distance, they

Saw fis'h jumping out of the water. Nearer the shore, they chasedsome frogs who went "ge-plump" is they leaped into the lake.
Mr. Kelly said, "Be sure to take .a. good look at.everything,boys-, because summer is, ending and thing's will not look like this

very much longer. In a few months, winter will be here. The lake-will freeze over, and everything will -be changed."

"What will happen to the fish and the frogs and the dragonflies'then? " Sid asked.
.

. ."The fish will sta-4,alig.e,...in-the -water under the ice," the hike
.

:',
.

1.:'.

leader sail. The big dragonflies will all die, but their babies --:-which do 'not look like dragonflies at all -- will live at the"bottom
of the lake. .When spring comes, they will crawl out of the lake'-- --onto a rock or plant, and develop into dragonflies, and fly aWay."

150

'What about the frogs?" Sid asked.
,

"They will dig 'themselves into the mud and sort of sleep until
spring. When the ice melts, they,will go into the water again, andlay their eggs."

9



"What makes all of this happen?" one of Sid's new friends

"Well, perhaps you have noticed hoW cold it's getting. And,

how the days are getting shorter, 'so there is less light, too. And
think-of the kind olmoiSture we will soon be seeing nothing but

now and ice. Until the now and ice melt, neither the plants nor

the animals can use the water."

.The_b tii.o4.ight that the overnight hike and the things they

saw were he greatest imaginable. But a few days later, they had
to start h me.:.

Wh n Sid got home, he had lunch with his .mother and told her

all abort the forest. Then he went out to the street. And what do

you t ink was the first thing he did? You're right, he went straight

to thi tree and looked at it carefully. Sure enough, it too was

cu ing .off .its leayes-.6nd already he could see little buds on the

brf:nchesfrom- which the new leaves would grow the next spring.
/

He began to think of the next summer. ,It seemed a very long

time tbwait. "Oh," he thought, "how I would` like to be bbck-in

the forest right no!"

1;3

o

ot>
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Lesson 18: SEASONAL CHANGES IN MOISTURE, LIGHT AND TEMPERATURE

This lesSon is based on a series. of graphs designed to make
the children aware of seasonal_changes-in_rnoistureilight----
and temperature. Information.for these.graphS. was supplied
by the U.S. Weather Bureau in' Minneapolis . If you teach
in another area, you may wish to obtain corresponding infor-
mation from your local weather bureau and use the data to
prepare-clic:a and yL4plis reflaftfriTTeilTditibTrelMre

The children are given the opportunity to extract information
froth graphs and see the relation between different types of
graphS.

^

In Activity A the children act out a skit dealing with the
changes .in length of daytime and nighttime from Tune 'to
December. This activity should take 25 to 30 minutes'.

The children study the changes in the highest and lowest -
temperatures from June to December in Activity B (20 to 25
minutes). They are' also asked to transfer information from
one type of graph to another.

In Activity C (20 to 25 minutes) he-children study monthly
changes in rainfall-from June to December, again using
graphS.

This lesson* should take a total of 70 to 80 minutes teaching
time.. . .

MATERIALSLS

o large'cutobts of sun and moon (one of each)

Worksheets. 12 through 25 from Student. Manuals

clock with second hand (or 1--inch pendulum froin
Les son I'3)
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PREPARATION

Cut out a sun and a, moon from yellow ,construction paper for.
the skit in Activity A.

V

PROCEDURE

ACtivifY. A -

Ask the children to discU'Ss what they haye observed- about-
tHe difference -in sunset time between summer and wintei.
Ask questions that Will help them remember, such as:

ARE THE DAYS LONGER IN WINTER 011 IN SUMMER?
HOW DO YOU KNOW ?

IS IT DARK WHEN YOU EAT SUPPER IN THE SUMMERTIME?
CAN YOU PLAY OUTDOORS AFTER SUPPER.IN THE SUMMER-
TIME?

HOW ABOUT THE WINTER? ,CAN YOU USUALLY PLAY OUT-
DQ01.13 IN THLWINTER? DOES MOTHER USUALLY HAVE
TO TURN ON THE LIGHTS IN THE HOUSE BY SUPPER TI-ME?
ABOUT WHAT TIME DOES THE SU,N SET IN THE SUMMER-
TIME? (Approximate answers are acceptable here, or
such remarks asHThe- sun sets much later in the, summer, "-
and "The 'sun sets' much earlier in the winter.")

o

After the children have made whatever contributions they can
to the -subject of sunset times, say:

174
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YES , IN THE SUMMERTIME THE SUN DOES NOT SET UNTIT.;
9 O'CLOCK AT NIGHT, OR EVEN LATER. YOUMAY HAVE TO
GO TO BED WHILE IT IS STILL LIGHT.

.1.
IN HE WINTER IT GETS DARK MUCH EARLIER, SOMETIMES
EV BEFORE SUPPER. BUT IS IV S,UNIMER-ONE DAY, WITH

' TH SUN SETTkNGIATE , AND WINTER THE NEXT DAY, WITH,

1
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THE SUN SETTIN.GT.ARLY? (No, there are many 'days-in
betWeen whenthe sun sets a.little earlier eadh day__,..)_

When the children understand that the sun gradually sets a
Iittle7eW.ier each dayfrom summer to Winter, ask:_

IF A GROUP OF BOYS ANDTHEIR COUNSELOR WERE GIVEN
P-ERMISSION 'EO REMAIN IN CAMP UNTIL WINTER SO THEY
COULD FIND OUT.JUST HOW QUICKLY OR. HOW SLOWLY
THE LENGTH OF 'DAYTIME AND NIGHTTIME CHANGES,
HOW COUI,I5 THEY DO IT?

Let the children speculate, make their own suggestions , and
discuss whether or not the suggestions are practical.

WHAT MATERIALSMQ,ULD THE BOYS NEED TO MAKE SUCH
4. STUDY? LET'S LOOK AT.WORKSHEET 12 AND SEE WHAT
WE CAN FIND OUT.

!I

Examine the worksheet with the children. Let them first iden:
tify the familiar things they see (the humber line, the bar
graph, the house, the sky, the sun) and then have them look
at the pictures of the timer.

Ask the childreff'hovi the timer is different from a regular
clo6k. (They should notice'that it has 24 hoUrs'On it, instead
of the usual 12. They should also notice that, each timer
has only one hand, an hour hand.)

Read the caption on Worksheet 12 and ask the children to ex-
plain what it means.

\f,5
ti
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Ask the childr.on.4 atvthe timeriin the bottom left-hand'bonier. The htjur haridof this timer is pointing to 0, while . .
the _hour 'hand of the timer on,.the other 'side pointing to:

the,class that the tin4r was started when the sun,
came up aridStopped when the sun went dovin 15' hourslater.

Have ,,the children look.at the number line betWeen the two
4timer. -"It 'shows that daytime started:at:G. and' stoPped'at
15,- This isthe same, information the timer tellS us.

WHAT HAPPENS WHEN THE S,UN GOES 'DOWN?, (There is
. darknesS. It is nig`httime..),. '.... .

We cari;reptesent.fhis on our'nUmber line ioy, having nighttime
start at-the t5 -hour mark.1 Since. there are 24 hourS in a .
.day, highttiine -ends .at ho'urs. 'Then we start .a new number

.*.-'line for a new day..

WHO WOULD LIKE TO USE THE PICTURE'FOR A GLASS SKIT.? ;
. THE FRONT OF THE ROOMWILL BE THE 'LANDSOPEWND

YOU..WILL ALL PRETEND.YOU,ARE OUT=OF-DOORS
WATCHING:

Bring out the cutouts arid Choose a, child to represent daytime.
As you: give him the sun. cutout, say:

YOU WILL BE DAYTIME, YOU WILL CARRY TkE UN BE-
'CAUSE WE SEE THE UN IN THE DAYTIME.

Choose another child to.represent nighttime,
"'him the moon cutout, say:1

,

Jou give

4

YOU W ILL Br NIGHTTIME.. YOU WILL CARRY THE-MOON
BECAUSE WE SEE THE-MOON MOST OFTEN AtNI,GHT,

ave a third child be the timer.

.4
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1' The skit starts with the daytime child in a squatting positiori
Onthelleft side of the room. The timer Watches the classroom
clock and, when the second liand reaC'ies the 12, he says,
-"Zero." When daytime hears "Zero," he rises. As the second
hand reaches 1, the timer says , "One ,." and daytime takes a
Step across the room. When the second hand reaches the 2 on
the cloak, the timer says, "Two," and daytime takes another-

,
step. The timer continues to-call out one hour for ever? five
seconds on the clock.

When the timer says , ". daytime returns to the squat-
ting poSition and nighttime, olding the moon, rises from the
starting position on the left side of the room,. As the timer
calls out each hour, niglittiMe takes' a step. While the moon
is out daytithe s.hould.return to the starting position.

, When the seiond hand on the clod* reaches) 2 for the second
time, tlfe nook sets and the Sun . When the second
hand agail reaches the. I on the clock, the timer /says, "One,"
and daytime takes a step. The children should realize that

. as soon as the 24 hours have passed, a new day is. begun.
.

3

Have the children continue with theaskit until they understand
that the daytime/nighttime cycle continues indefinitely. After
the ohildren have practiced the. skit using five-second inter-

) vats for hours, go through it again with one second represent-
ing each hour.

.. ,

.Explain that scientists have devised an automatic system fOr,
recording the length of daytime and o nighttime. The timer
works like those that turn the lights on in cur parks and
streets wl.len it gets dark, and turn the lights off when it gets
light again. The lenbfh of time from 'sunset to sunrise is
automatically recorded .on a continuous number line. These
instruments can be. placed on a mountain, for example, and
the length ofdaytime and nighttime are recorded without any-_ body being 'present.,

Have the children compare the number line with the bar graph
at the botto m. of Worksheet 12. They should see that both of
these record the lengths of daytime and nighttime.

1 Z
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Have the children turn to Worksheet 13. Select three other
children to be the timer, daytime and nighttime. Let them
act out the bar graph for rune. Do the same for as many
other months as you feel necessary. Discuss briefly all the
monthly bar graphs.

Then have the children look at the line graph on Worksheet
14 and compare it with the bar graph on Worksheet 13. Dis-
cuss how the noints on the line graph correspoqd to the
heights of the bar graphs. The children should see that both
graphs contain the same information.

The children should now be ready to complete Worksheets
15'and 16, using either Worksheet 13 or 14 to answer the
questions.

You may want the children to tear Worksheets 15 and 16 from
their Student Manuals so they can keep their manuals open
to Worksheets 13 and 14 while-they work..

worksheet 15
Unit 23

How length of daytime -and nighttime change
from June (summer) to December (winter)

Name

1. How many hours long was the daytime in June?

/6 hours
2: How many hours long was the daytime in December?

holeri

3. How many hours lolig was the nighttime in June?

8101.1-75

4. How any hours long was the nighttime in
'December?

/..51-ourS
5. How does the length of daytime in June compare

with the

any4g5

length of daytime In December?

ce.61, 44 C.Aa

61- low does the length of nighttime In June compare

( /

with the length of nighttime in December?

c3t4...44: aloeur Act../P ez_s /57,7
7. In which month are the iength of daytime and

the length of nighttime the some?

8., In,wich Months does the length of day plus
ale length of night equal 24 ?, '

41/ Wi144:

160

ti

Worksheet 16

Unit 23 (same

More questions about changes
In -length of daytime and nighttime

1. Compare theamount of light a plant could get
each day in June with the amount it could
get each day In December.

could iet About -wke As moat ht aurae..
2. In the story, A Camp Adventure, Sid's group

started on their hike at sunrise. They
hiked for two hours, and then had one hour
for breakfast. Then they hiked three hours
to arrive at the big forest. They had lunch
for one hour and then went exploring. Was
it daytime of nighttime when they arrived at
the big forest?

4.1114.
3. Was it daytime or nighttime when they started

to explore?

eLtyitim' e

4. How many hours did they have to explore before
sunset if they hiked in December instead of

. August?

, IS !'
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Activity B.,.-

Have the children look at Worksheet 17 , which shows the
highest temperatures in each month from June to December,
D-isctis-s-the_thermometers', numbers , dates and water freezing
line. Then elicit what this pictograph shows.

Next have the children examine Worksheet 18, a correspond-
ing graph, Where the line is-not completed. Have the chil-
dren complete it using -the information from Worksheet 17.
The children should see that both graphs 'show the same in-
formatio

The children are now ready to answer the questions on Work-
sheet 19, us'ing either Worksheet 17 or 18.

Have the _children examine Worksheet 20. .Again have them
recognize the familiar parts of the pictograph. Ask a child
to state what this chart tells. Beosure the children realize
this pictograph ,shows the lowest temperatures.

(7,

Worksheet 19
Halt 23 Name

Daytime temperatures from June (simmer)
to December (winter)

I. Which month had the warmest day?

2. What was the temperature that day?
81F

'3. Which month had the lowest daytime temperature?
OCCenliner

4. hat was the temperature that day?
28°F

5. In which month were 'plants and animals in below
freezing temperatures during the day?
tede/Mber-

6. What was_ the-temperaturCilint day?
2g.°F

7. What effect would such low temperatures have
on beetles?

The 143cit.(ict 90 413 .Ske/9
8. How do you know?

Sufi Aaiyaenept our .fit.perhytervt-

163



0"
)

70

H

10
0 0

G
ra

ph
 o

f
th

e(
lo

w
es

t n
ig

ht
tim

e 
te

m
pe

ra
tu

re
s 

fr
om

 J
un

e 
to

 D
ec

er
nb

ei
-

00
10

0

"9
0

80

W
a.

te
r

fr
ee

ze
s

80

6.
0

5
50 3040

90
-

8
0,

70
--

--

60 50

10
0 90 80 70

--
--

--
, 6

0 50 40 30 20 I0

20
20

40 30 20

I 
00

i0
=

4

90
9 

0 
-4

7`

80
B

O
-

70

1
10

,
60 50

-

40

6.
0

50 30
-

0

30 20 .1
0

20
=

Ju
ne

Ju
ly

A
ug

us
t

Se
pt

eM
be

r
O

ct
N

ov
em

be
r

,
1!

D
ec

em
be

r



Amer
I ter7e, '

;4'31;% Ii Sri; t'we.! t A httfra. te,:peroturoc ;to, Voce,ter

4,

Now ha-e the children complete the graph on Worksheet 21,

using the information from Worksheet, 20. Finally, the children
;should' answer the questions on Worksheet 22, using either
Worksheet 20 or 2 .

Worksheet ?.2
same

The lowest nighttime temperatures
from June (summer) to December (winter)

I. Which month had the coldest night?

D ecembet-
2. What was the temperature that night?

3. --or the low nighttime temperatures, which month

had the warmest ?

-t1.1.1y

,4. What, was thetepperAtu,r6.thhr,A4402,:

4c4a .

5. Which months had temperatures that were below

freezing?

emfier
6. What were the Wiest temperatures those months?

2.72E a,,4 ,c7""

7. What effect would such low temperatures have

on fish?

The 1(7,;A siknz/.7161-Cerde mere
slaw e

8. How do you know?

-f.

Activity C,

Ask the children to take out and
examine Wo"tksheet 23. They
should identify cylinders , funnels;
drops of water falling in the
funnels , the numerals (inches)
and the months. Call on a child
to tell what this chart means. .

Have the children transfer the
information from Worksheet 23

to make a line graph on Work-
sheet 24. When the graph is
completed, the children should
answer the questions on Work=
sheet 25, using only the infor-
mation from Worksheet 24."

18
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Workiheet 25
Unit 23 Name

Quin& in the amount of rainfall
from June (summer) to December (winter)

I. Howsmuch rIln fell during the m9nth of June?

Indies
2. How much rain fell during thi, month of July?

3z iitfjeS
3. How much rain fell during the.month of December?

4. How.much more rain fell in August than in
'December?

ifiAdieS
5. What was the total amount of rain that fell

during June',, July and August.?

nr-he5
6. What wad the total amount of rain that fell

during October, NoveMber and December?

7. How much less rain fell iti Detember than in*
October?

in.cAeS

'168

Finally, summarize, the lesson
by having the children answer
questions such as these:

AS WINTER APPROAC
WHAT HAPPENS TO T

LENGTH OF DAYTIME?
TO THE TEMPERATURE?
TO THE AMOUNT OF. RAIN-.
FALL? (Daytime gets
shorter. The weather gets
cooler. Less rain Jails.)

a

4.

.4

THESE CHANGES ARE-ENOUGH TO knILWiy KINDS OF
PLANTS -AND ANIMALS,.' 'ET WHEN WINTER IS OVER YOU
DO SEE THESE VERY. SAME KINDS OF PLANTS AND ANIMALS
ALIVE., HOW CAN WEEXPIAIN THIS? (The plaits and
animas must do something to keep alive.) '
DO/YOU SUPPOSE THESE PLANTS AND ANIMALS MIGHT BE.

/DOING SOMETHING RIGHT NOW .TO.PROTEQT THEMSELVESf/ AGAINST THE COMING WINTER CONDITION? HOW .MIGHT WE FIND OUT? (Various answers: do but and try
to see What they are doing to protect themselves. Iylaybe,
we could collect some plants and animals and, look-,at them
carefully am:N *eewhat they are doing to prot themselves.,
Maybe thete are films which show That they cjo to protedt

'themselves .y

I *eTOMORROW WE WILL TRY TO FIND OUT WHAT,PLANTS AND
ANIMALS DO TQ PROTECT THEMSELVES. AGAINST INTER.

1SD
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Lesson 19: HOW LIVING RESP-ONI) TO SEASON CHANGES

In this final lesson of the unit,, the Children will, bserve how
some plants and animals adjust \to winter conditions.. They
will observe a functional relation between tempeitatue and
the growth of pea seedlings and learn to assodiate this'iela-
tion*with what happens to.plarrts in the spring: and summer
seasons: \ /

,

It will be lielpfu'lor the purposes of this lesSon: to keep in
mind what the Children learned in Lessons 17 and 18. (The
story". in Lesson, 17 Served start. the, children thinking about ,
the changes that occur from summer 'to autunin, and Lesson
18 led them to ObsenVe graphic*representatiOris of the changes
in moistihre., teMperatUre and light as winter approaches 4)

,

In this. lesson the children_will he-learning about hoW some
plants and animals respond to *winter cOnditi, s and thus_

/survive, at least ads a-Spe 1, to resume active It e the
following. spring. .,

/,
,

Some of the respons s of plants and animals are giVen her
\

1. TREES AND SHRUBS

There are two kinds'of Vees shrubs: broacl-keayed ones
that shed..their leaves ekh,fall, and those with narrow need147
shaped. leaves that hold them -even when winter comes. Why/
would broaeHeaved trees' not survive tie winter if they did'
not.shed their le/aves?,

Normally a leaf contains hu dred0 of microscopic openings `
. fstomata) .through which vat vapor escapes. In the winter

there.is more snow tharryain \. Snow cannot get into the roots
,, of a treel.as water does If the avatar alreattin-tlie tree.

Sh6uld escape, the tree woujci\die. 'Trees with needle- shaped
reave.s\have ways of keeping Water from, escaping; 'Woad,.
leaved trees do .

O

1

4 17." ,"`tj

C>

169
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.worksheet 26
Cult 23

.

bud at end of t%le

leaf .Far

bud

leaf scar

' (dot, inside
aye the end.

,\ of p,ipo:l

1.

%

Ilravh of 4 Intelwye tree

Name

As winter approac es , spme.broad,
/ I

leave trees form tOil walls :between
therns 1ves,and ,eaolli of their leaves. i

Thus he "pipes to each''.Ieafdre-
seale off. Therefo e, the leaf dies
and fa Is from the tr e.:.__. If you 1Ook
at 4 t IT of,,a_ tree

,
aft r its leaves .

haVe_f Ileh; you can, ee -the spot
where oach"leaf was a itached. This
is 'ailed a "leaf scar.' If ion find
the propel. lef you can see how its
stern fit. s the scar exac ly. Wfthiti

leaf

Sepa rat hoe, the scar and within.the.1eaf stem,' ..
.from Nig '. ..,/y61.1 can see -the: spots, here the

''''- "pipe's" were cut off. - i

ri import nt'que-stion remains./ If the leaypsfall.off, Zow
croeA the tree 'grow'new leaves/Whdri winter is over? The.
answer to this'quzstion is that; even befOre the, tree sheds
its leaves, itAlre4dy has produced leaf buds ,(ses.Wp<sheet,
26) ., The leaf bud' has scates. ivhic-p protect the you, g eaves .

inside. ,T ese remain ori the 44.0 throughout the whiter.
the spring_the_leaf butts sWe'll'as the leaves inside f itOhl
grow. EGA ritually the bud,scales.-fall off; the new. thaws

aspread out, and the treeibn e again gives t;ff,waterj.(which
by then' is plentiful).
4

r's

1

;

-ft

ift4



2. OTHER PLANTS
.o

.a

.
. I .

Many plants die .each wlnter, but not, before they 1.ie pro-
duced seecTS:'Inmost cases the seeds fall away from the
dying.plants. 'The seeds are able to survive -lack of moisture,
`lack of light and v
conditions of Wint
moisture-,'"ternpetat

ry low temperatures. In other wads , the
cannot kill them. In the spring, when

re and light are just tight, the seeds .:4er-
minute and produdeQioug plants similar to the plants from
which the seeds came. The effectof temperature on,the t

igrowth of these' yourig plants it spring is illustrated .dramatl-
_gaily by Worksheet 28 on page, I7'5..

47 ,. ,11 WARM-BLOODED ANIMALS
.,r .t ..

There are warm-bloOded animals .(inamrnals, bir ) and.so-tcalled

keep one' S bodya constanttemper-i
cold-blooded animals (fish, frogs ', akps, in ecis). Warm-
bloodedness (the ability to
ature) is itself an a4aption to winter/ c.cmditio s. This is act
cbmplished by fur, feathers , hair or' clothing, all of which cbt
down on the rate .at which.heat is' lOst by th body. ',.

:,.
s. . .. .

Nevertheless sonr, nvarm-blooded animals survive by going
r(into a condition. called thibernatio ., This is true re of bears , fo .

example. As their temperature falls. they become inactive and
go to sleep.. Many warm- blooded \animals , especially birds ,
Su t ,rive ttie severe conditions 61-a/ 'nriter by migrating to warmerwarmer

limates., I ,,
1.

--

\s,

rik:r.

9



. -COLD-BLOODED ANIMALS

Cold-blooded animals that normally live' in the soil manage .:to,,
sufvive the winter by moving -deeper into the soil, .below the
frost line the line below which the soil does;not freeze:
(See Worksheet 27.)

5 . FIS H

Fish managk to survive because ice forms only on the surface
when lakes freezeover. Under the ice there is alwayS water.
In this water many aquatic_ insecrL. such as dragonflies, may,-..
flies and stoneflies .survive in an egg or larval stage.

6

6. FROGS, TOADS AND SNAKES
e 9

Frogs and toads dig themselves deep into mud. Snakes curl
themselves under rocks and hibernate there until spring con-

,ditions return.

7. OTHER ANIMALS
0

Many .insects die as winter approaches but not before they
. have dale'. their eggs. Some insect eggs" are. laid early in the

summer and they have hatched out into larvae. The larva
fornis a pupa in which it, is.protected ag &inst winter conditions.
The following spring anadult insect comes out of the.pupa.
Some insects manage togetinto peoples' homes, *where it is
warm, and'where they. spend the 'winter waiting for spring con-

.* ditionsvto return: This is true of some houseflies-i crickets,
spiders and others.

The idea of this lesson is to have the children find as many
actual instances of the plant and animal responses described
above as possible. If suitable audio-visua.l.aids can be

- found they could contribute greatly to the iesson, especially
in city schools; Even better,. howeVer,..are one or niore ac-
tual excursions, or short Walks, throughanaPpropfiate area
in theyicinitY of the school where the children can
following:

ti
1.)
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10

1. Observe,trees and shrubs dr9pping their leaves.

v.

2. Observe twigs and find matching leayes that have fallen '
from thesetwigs or are still attached to the twigs.

3. .Observe leaf scars and "pipe ends" in twigs and in Ihd
leafStem. P

4: 'Find the leaf buds that will. produce leaves the following
year (usually right under the leaf scar),..'

'S. Find plac-es underocks where injects have been and
moved 'further underground-for Irie'winter.

6. Notice how, many batterflies and moths ate flying about
at-this-time ofthe-yar. "R:evieW stages in Their-Tiff
history. Point out that adults will lay eggs and die.

7. Find insoct eggs. .

0

8. - Find nests from 'which birds have flown., or observe birds,
gathering in flocks 'on ponds ,lakes and telephone wires
and are getting ready to migrate to a warmer climate.

. .

MAT,ERIALS

.

Worksheets 26 through, 29

pencils

OC:EDT:3Ra

;
Review with the children the changes in conditions of moisture,
lightsand temperature that take Place from julyqo Decerriber. .

Using what they have.learnedfrop their ekperiments, elicit
-kwhat would happen to various plants and animals exposed to
the extreme cold.of winter.

HOW DID BEETLES-REACT TO-SEVERE COLD SUCH AS WE
MIGHT HAVE-N THE WINTERTIME? :(They became immo-

- bile. They could not move.)

HOW-DID THEGROWING GRASS: REACT AFTER WE PUT IT
Ih THE FREEZING PART OF THE REFRIGERATOR? (The ,brass
-froze. It died.)- .

I .

-
4

1.7 3
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HOW DID THE GOLDFISH REACT TO EXTREME COLD.WHEN
WE PUT TWO ICE CUBES IN THE.WATER? (They breathed
much more slowly.)

.

Now elicit from the children what would-. happen to many plants
and animals if they did not prepare for winter in some Wqy.

WHAT WOULD HAPPEN TO MANY OF THE. BIRDS IF THEY
. DID NOT FLY' SOUTH FOR THE WINTER?' (They might not

find any suitable foOd or they might freeze and die.),

WHAT WOULD- HAPPEN\O BUTTERFLIAES.AND MOTHS
(They mightleeze o/' starve.)

.-IF AL,L p-LANTS AND ANIMALS DID NOT PREPARE IN SOME
WAY FOR THE WINTER, WHAT, LIVING THINGS WOULD. BE
LEFT IN THE SPRING? (Dogs, bears, wolves,' deer, etc :)

WHY WOULD THEY REMAIN ALIVE? (They are kc.pt warm
by their heavy coats of fur.)

IS IT TRUE THAT ONLY MAN AND A FEW OTHER ANIMALS
AND PLANTS MANAGE. TO LIVE UNTIL SPRING? DO ALL
THE OTHER LIVING THINGS DISAPPEAR FOREVER AFTER A
WINTER CF COLD., DARKNESS AND LACK OF WATER? (No.)

*.
HOW CAN WE EXPLAIN SEEING ALL THE PLANTS AND ANF-
MALS.AT.,IVE IN THE SPRING? ;

Let the children discuss what they have learned from the story
in Lesson 17 about the survival of different species. Discuss
Worksheets 26 and 27 with them' at' this:time . Then broaden
their understanding..of plant and animal reactions to the condi-,
Mons of wintereby using oneor more (preferably. all three) of
the following:

(a) 'Visual Aids. There are many gbod films. for the primary
grad.es.that. show how plants and animals preparet& survive
the Winter. "Use- s,..)VeraLof: these., ThPo§sible,

(b) ExClifsioris.. Take the children on Short- walks to places
where they can" See for thernselves how plants and animals
Prepare for winter.

A:"
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0

(c) Museum DifsplaYs. Encourage the. children to bring in
specimens from the list provided at the beginning. of this
lesson. SA up the specimens as an ongoing museum disp.lay4
as long as interest continues: See Living Things-in Field ant,

.Cla§groom for suggestions about setting"up a classroom mu-

* .. , !. .

Encourage the children to record their-observations. Use the
information gAn in the lesson commentary as a guide, 'if

,)necessary. 6

04 ;

' WHEN WE SEE PLANTS APPEARING AGAIN IN THE SPRING,
WILL CHANGES IN TEMPERATURE AFFECT THEIR GROWTH?
.(Let the children speculate.)

Worksheet 28
UnA 23 0

Growth of pea
seedlings each
day (An centi-
meters)

Name 4

TeMperatUre (Degrees F.)

550 6°0 70° 75° 5o0 85° 90° 950

4 2 3 I

2

4

Growth
of pea 2
Seedlings
each day 3

' lin centi%
-meters)

2

2

0

IIMMIS Mil
111111111110111
111111=1MLIEM
MINIF11111111
11=1111111111111
IIIIM111111111111
11111111.1111M1
1111111,11111111011
IIMINI11111111111
1111111=11110

1111111111111111111
55° 60° 65° 70° 759 800 85° 90° 95°

. temperstwe (Degrees P.) -

l
ASk the class to look at Work-
sheet 2$. Tell them to look at:
the chart at the libp of the
worksheet: Explain to the chil-
dren Xhat 'someone did an eperi,.:7
ment with-pea seedlings to -find
out-how 'much they would grow
each day at a Certain tempera2
ture. (For xample, have them
look at 550 on the chart. At
55o the pea seedlings grew 1/2
.centimeter eaqi day. Explain
that seedlings were also grow,-
ing,at other temperatures e.g. ,
at the temperature of , the
seedlings- grew 2 centimeters
each .day .)

.

Have the children graph the'
information-from ::the chart at
the tbr'of tlie worksheet. (you
may want to make a transparendy
to help yOu explain how to araph
the information. However',',1et
the children complete the graph'
themselves.) ,

,.

a
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The graph illustrates dramatically the effect that temperature
can have on plant growth in theispcing. .,Any.gardener will
see similar effects on his plant's after a few Warm days. Have

'the children cOr4plete the ques4ons on Worksheet 29, using
the graph on Worksheet 28:

S.

,

Worksheet 29
Unit 23 , Name

Use the graph you plotted on Worksheet 28 to
answer these queel tons.

1.

.0

At what temperature did the pea plants grow the
most?.

At what-tempefuture'did thevpea plants grow
least?

17.6

4.

4

r

Which temperature was the most like a cool ay?

4'. Which temperature was the most like a hot, day?
95°

5. Whoich temperature was .Best for these plants?
Ste _ -

6. That happened to the.lants when it was ,too cold?
They chilei -yroto ofild

7. net happened to the plants whip it was too- hot ?
riwy cilfiliefitexp iftWeA

When.would You expect pea plants to grovi best --
in the winter; sorer or spring?

Spring

4

-

Discuss with the class their answers to the questions. , Make.
-sure to relate the. changes, shown, here to seasonal changes .
The.children shOtild also see the similarity between the graph ;

and the temperature/plant -experimentS they performed.

r
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MealWorms

APPENDIX

MealwormS can be purchased in the-larval form from pet shops,
bait stores or biblogical supply houses. Buy. about.twice as
many as you expect to need, and the largest size if you have
a choice, because these will Mature- mudh-faster. 8frt--the'
colony two Weeks to one month in advance in order to have
Mature beetles ready for IceSson 6 (third week Of the unit)...

. -

Your colony. can be reared in a plastic shoe box about half full
of ,cornmeal, oatmeal, graham flour, dry baby cereal or-a mix-
ture of -dry, unsugared breakfast cereal. Mixtures-16f cereal
seem to supply a better diet. Add the larvae to the bok and
place a .feW thick Slices X-1/4" - 1/21 of lapple,,-p.otato or
carrot-bri top of the foOd to-provide.rnOisture, Beplace.these
slices when they becorrie'ir'ery dry.; or if they mold. You'
shOuld, place a-paper towel over the food, and you Ray want ,
to weigh,the towel down with a stone., Thpmdalwornis,larvae
andbeetleS cannot crawl up' the' plastic Sides of the box,
but they :earl-crawl-up the gaper if it touches the rim of the
box. Keep the shoe ID OX away from heat, sources and sunlight.

<-
-The growing larvae will shed their skins several times and
then form pupae which.wtll -develop into the beetl6s which
lay theeggs and Start the cycle over.. The eggs are very
small and difficult to see.e'Starting with pet shop larvae,
pupae -will' appear'in 5 to 10 day's and beetles in another

to 10 dayS. The length of the- cycle dependb to some
extent on-the age at the larvae purchased.

Photographs of a successful mealworm colony 'appear on the
next page. These photographs. show the placement. of the
whole wheat flakes, the fruit cores for moisture, and the
paper,toyvel for the darkness a:-meajworms seem to 'Dieter.
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Keeping Earthworms r
4

Earthworms dan.be,kePt fot a few day's in thqsoil with pottO
plants or in moiS'rraria. If you want to keep' a colony.
going for the classroom, more permajlent quarterS can be pro-

..
'vided iri larger containers, such.as ,cardboard or wooden boxes .,7
Partially fill theocontaineiwithl"Moist garden or potting soil or

. with a mixture of peat moss and soil. (The peat moss will im-
---PrOV-e the-textdre of heavy or soggy soil.) Add 'the worms .

You may want ;over the container with thin cloth or wire
&

screening. Thy cover will retard evaporation and keep out
unwanted insects'.: Keep the box in a dark coal place. (Earth-.
worms will .not survive Jong in cans or jars.) -

, rs

The sollniiii-13-ekePt moist; ;so hotard be prinkte-cl-wherr-
ever it becomes dry on top. Every `few days sprinkle some

,u,ncoo ed cornmeal or oatmeal, or coffee grourkas on the top
layer f.Soil asfOod for the wOrms. ,

e
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-Keeping Sow Bugs'

A sow:bug colony may be maintained in the:Cilassro6m.in a
flat- bottomed, plaStiCThowl or other container. Put approxi-

,smately I inch of sandy humus in the container. This 'soil
be well moistened but not soaked. It fsrnitioriaTif"

thatthe soil be sandy so it will not become muddy or excps-,
siVely.c dry_ori the surface. The-sow bugs should be prFided
w).th sorn-e-thin.flantiCks to hide under. The top of the con -
tainer oY a piece Qf dardboard withbles punched out for .

ventilation will be sufficient ,to keep the sow. bugs from es-.
caping\since-they cannbrclimb the plastic waifs: Sow bugs -

ntay be fed on decaying leaves or morStunsweetened break-
fast cereal placed under the rocks tcdecay.- When the spil

-appears...:dry-itIshbuldLbe.moistened-again-.--,,,

-.yentilation holes

1.

soil

2 u

1
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Keeping Goldfish

The goldfish sold in variety stores and .pet shops are sturdy
and easy to keep in-the Classroom,. You will notknted aerators
or heaters for them...First, lobate yoursource arid buy'your
containers. :You may als.o want Sand or gravel and plants, ",
but do not buy the fish!until jou have prepared yciur aquarium.

* .
. Straight :sided glass tanks are',;bestbecause they pro_v4.e_a
large air surface, Two- or three7gallon containers are ofteri
all glass Five- or ten- gallori -tank§ are usually glass. with-.

,metal frames. The small aontatners are easier tohandle.ancl
Cost much les-S. They will'accomodatetwO medium-sized ;fish.

. Three or four goldfish can liVe in a five gallOn aquarium. To
determine whether your tank is large enough, -- estimate the

.,length of each fish exclUsive of thetail fin. Provide about
twenty square, inches of water surface per Fish
can:be kept for several daysin plgStic buckets but avoid
metal containers, 'Sand or graysl is riot necessary upless
you want to use it to arichor.Water plants.;.
Set the ,aquariuni where you will want it (preferably in a cool
place out of the sun) and fill itwith tap' Water. If you use
sand or gwel,, lay a saucer or stiff piece of paper on. the

-bottom and aim the stream of water at it td avoid -stirring up
.the sand. The water should remain in the 'aquarium at leaSt
24 hours before the fish are added, so the chlorine will--evap-
orate,'At this time also fill a plasti6 bucket or jug with
water which will "age" andbe ready to replenish the supply
in the aquarium swhen needed. You can'use at few drops of
water dechforinator sold in pet stores to age the vittei-_more
quickly. .

o

After the water in the aquariuth has aged and ecome'clear,
plircllasg yoUr, fish, a dip riet, and a supply of fish :fabd:

eleOt.medium-sized fish: Check to see that there are no
dead or sluggish fish in the tank pt the store. If there are,.
it is likely that the fish you buy will be diseased.

I The fish will be'given to you in a plastic-lag. Float the _
unopened bag 444-uarium for about an hour before .

oft", ,

.
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releasing the fish. This allows the temperature of the water
. inside 'and Outside the bag to equalize. (The shock, of rapid
.temperature change could killr the fish.). '

.
. -. . . .

. , 1

The usual difficultiest`with'ifseping goldfish k:ethllt from keep-
ing tl1e aquarium too.warm , keeping the, fish in containers '
that are too sina.11., or overfeedipg. .Feed the'fi,sh only a
small °pinch of fobd every day.!.liret. shops may. recommend .,
enough .food to be eaten in five minutes' eedh.day bu ordi-** ..,

narily a feeding every other day will be suffiscient. It is .>

...

easyto train goldfish to comefdr food if:Au.always feed ..' - .

them at the sanfiRie and in the same part Ofthe tank, aild *..s.,..
also tap lightly on that place of the aquarium 'just bsefOre your ,

.add the food. .... .

J.

1

I x

If much debris accumulates at trip bottom Of the tank, siphon
it of If the fish home to the surface'for air they are over-_
crowded or- the water has' ecome foul.. For situation,'first situatiOn
provide another container; for the second, siphon most of the
water out and add new aged.water from your reserve supply..

s;
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