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" INTRODUCTION R

% - . . -

In this.unit the children study three environmen'tal conditions
T , . that profouhdly affect life. These-are moisture, light and ..
= . - . temperature. The children learn how these conditions and ' - =
B +, their effects éan be detected and measured They investigate
L * the effects of these conditions on the dfowth of plants and on
T the behavror of animdls, and they also €onsider the part these‘
e . conaiticns play in de,termmmg where plants and anlmals nor—
. mal’yﬁhve “ , . ‘ -
- ' .4 - . ""“ -
What the children egcperience ' e '
. .

The ch11dren begin their studles by taking a f1eld trip, .They v
. - Observe plants and animals in a natura ical setting? .
. . - They pay particular attention to plants nd an1mals that live +
) under rocks, logs ané boards, and try to discover what cond1- .t
; 7 . . tions of moisture, light and temperature’ cause livihg things
' - “to be in these places. Eventually these considerations. re-
Lo veal the necessity for ,designing controlled experiments. The .
- children should begin to realize the relation between fLeld
¢ and laboratory 1nvest1gat1ons. ) . oo

-

.& ' , How the children partici—pate T

Al N .

Even though the’ children are not able to contr1bute many

ideas at f1rst always invite them to partlclpate -<in planning

the experiments. You may have tor §tep in with a system the .
children, have not themselves” dev1sed but even so they still

have much to learn- from sett1ng up and working with the .8ys-

tems prowded in the unit, It will be necessary for you to

point Out to the children what they are trying to do in each »

° ' PR c-xperlment ahd why théy are doing it. It-will also be neces= . * - .
v _.-="" _ . sary, as the children doﬂ one experiment after the other, to :
T show them that in each expenment they are applying the

. ~ techniques of a general sc1ent1flc method.” - 0
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-~ Standards of experimentation ..

o

' ’.{ ~ Asfaras eg'{xipment and recording data are concetned, the SN
T experiments in this unit are controlled to- the degree that is Cow,
. ’ . 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-
o standable to the young child, the experiment itself can be Co. e
" more meaningful, and it can be duplicated or extended by P .
the child at home working with simple equipment. Itis im-
" .portant for the children to realize that the/results of their®
e— . R experiments P int in particular directiotis, but that because
) . N their measurements and’ the,con’dltmns of the experiments
' are not perfectl exact, they can not say,-"This would always

ot e happen, " abou’t a. y of the factors that they ‘have tested. But U
: \ \' tbe ch1ldren can say that they have enough gv1dence to make i
R ..- "+ some predlct1ons thdt can be tested further. For instance, ~ \/
) L /_ after the experiment with mealworm beetles apd differept. ' )
LT ) T cond1t1ons of light, the children can say, "The mealworm

L beetles we experimented with went to the dark side of the
" container more often than they did to the light s1de " This .
is a. comment about what they directly observed and may not
general're to all mealworm beetles. , Similar statements that
say, "Thus,.this appears to be so,“ gan be made about the ¢,
* other ;moisttére, light and temperature 'experiments . '

. ™ . ,
The format of the unit . '

o >
v N
M - .t

At the beginning of each lesson, its purposes are 'stated and
" the mater1a1s listed. Procedure is given in terms of directions
S - for demonstrations , .instructions for orgamzing the classg to
perform experiments, and suggested questions ‘and answers.,
The procedure is provided-in this form becduse it is ‘one of
the clearest ways to describe, tﬁe)oéic and stricture of the-
* lessons. The questions-and ansgwers are given in detail be-
. cause they indicate in a co‘nmse way what the- authors have\'
M .. _-in mind for the development of'the lesson. You may find it
i advisable to use additional questmns and to modify those ) 1Y
o suggested And of course, ‘the ¢hildren may respond with o
satisfactory ans_wex;s that are not included in the suggested

E1)
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bossibilities «. As you become familiar with the lessons , you '
w1ll undoubtedly mod1fy them to fit the needs of your class.

[ SRV - The concept of systems . S
| ) ;

N The MINNEMAST "systems " thread develops the concept that
- ‘ can 1nvest1gatlon of a phenomencn or problem can fi'equently
' bé s1mphf1ed by concentratgng attention on certain obJects
l o and their interrelations hlps \ A scientist is concerned with -
' gathering information about the way things happen and with
organizing his observations so\that Jthey will be meaningful
. and useful. When he notices. a enomenon’, hé focuses his
e S attention on a limited set of obJec%s involved in that phenom-
.- ' - enon, This set of objects and the relatlons hips that exist .
- among ‘them: is the system- on which he

makes obs ervations
. ; , and tests his. discoveries. N \ .

T . . A mathematician also. finds it useful to think in terms of
‘1“'.9\“:‘1; . systems, To him/ a system is a set of elements (symbols
N L or numbers)” togéther with-a set of statements relating these
f_\‘-‘ N , "~ * elements. Further relatlonshlps among the elements are e
=T dis¢overed through formal‘logic. In contrast with a scien--
S0 tific. system a mathematical systefh is not observable or

AN - testable i terms of physmal phenomena.

The relatlons h1ps among the elements 1n a sclentlflc system
.are ‘sometimes similar to those of a mathematical system._
o . ’ When this is the case, the mathematical sy stem might be
. et ) ) used as a model to _explain or discover relat1onsh1ps W1th1n )
‘ L N a scientifi¢ system. The observable rekationships of the " .
S, sc1ent1f1c system aré tested to see if they do indeed corre~
L - . A spond to the rhathematical relatlonshlps. This way of look-
/ - Y . 1ing at th1ngs can be a great help in understandlng a complex _
“ C situation or in solving a complicated problem., The systems
] , concept helps one to focus his attention on those elements
‘ - . . that are relevant to a particular prohlem.

-~ . » . -

-

The systems thread provides situations in which the children
(1) select re:levant elements to observe, (2) discover rela-
- tionships among thése elements, and (3) verify the relation-
S o shnSs by testlng For example, in th}s unit,, the effect of

™~ . N 5 ” . «
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_ temperature on the breathing rate of goldfish (thé phenoménon) |

is investigatéd. The.children focus their attention on a system

that includes a gold'fish', ice cubes for lowering the tempera- - .
ture of the water, a.thérmometer for measuring the water tem-
perature, 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. R

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

summary; ) o _ » e

~ Unit 15, Investigating Systems

Systems are tréated in a qualitative manner in Unit 15.

The word "system" is scarcely mentionéd and it is used - Ty
without definition. .The systems investigated and the

experimental methods used are extremely simple. One

technique is to remove one objéét at a time from a system ~
to find out which objécts-are necessary, and which unnec-
essary ;. for the phenomenon to ééntinuer

«

: Un;t 19,. Cdmparirfg Changes S .

. “In Unit 19, a quantitative treatment of systems is intro-
duced. - For example, the children discover and déscribe

. changes that can then be represented as functional rela-
tions between quantities that describe certain properties

e _of a system , such &s the relation between thé height of

a corn plant and ifs age. o . -

L Uni‘t‘23; Conditions Affecting-Life . V

i v r———

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

are spmewhat-mpre complex: than in previous units. Every
setup’ for-thé performance.of a controlled experiment can _
be.thought of as a "system" that enables the experimenter~ -

]

to vary a certain

condition while keeping the others con=-

stant. The mental~prqcesse.s@ydlved in deciding- on a
suitable system {o solve each problem are stressed, so
. that a general method emerges -- dne that can be applie
. to corresponding-problems in which analyses of systems
are useful.” -

ke -
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Unit -24, C"ﬁ‘ahge and Calculation

Two systems (a pouring system and a balance-beam-system)
are investigated in quantitative terms, "The children are '
alsp introduced to the idea of "states of a system" as. a
means of describing a system at any instant in time.

-

*  Unit 29, Natural Systems L

— . -

This unif acquaints the children with éeve_ral natural sys- '
tems that are studied quantitatively as well as quaﬁitativély. \
For example, they use a“'“'stzie_am,tableﬁa"éﬁa_system~with DL
which'to investigate effects of flowing water. ‘This unit . *
reinforces and sumimarizes the various aépqcts of the "sys-

" tems" thread. ' ' ~ :

- 3 o

Sumrgary devices ,
Two kinds of devices. are used to-keep the children-aware of - -~ -
the main purposes of the unit (to' find out the effeg:t's of .
moisture,, light and temperature on living things} . One de-~ .
vice is theé continuing development of a‘bulletin board dia- -
gram that summarizes the invéstigations of the. uhit, (The

- last three pages of this introduction show three possible
arrangements for the bulletin board diagram.) The diagram e
1is started early in the unit when, in-TLes son 3, the children *
discuss what they found-out about the ¢dnditions of moisture,

. ]
light gnd temperature from their field trip in Lesson 27 As .
the unit progresses, the dia;gi:amnis‘ expanded again and *
again, so that the general scheme used’in ali of the experi- . -
ments is quickly evident. The diagram is really a’visual

aid in pointing out what is common in the various experiments. _

At the conclusion of all the experiments, the bullétin board
d’agram presents a summary of all the methods, processes
"and accomplishments of the uhit, It can alse be thought of
as 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
..to -experimental systems. from which théy could get answers
. to each question, PR .
o id . .. -

e —-
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The second summary device is a flow chart uséd in Lesson 15, I

as a more concCige representafion of the narrowmg down process’ B

1nvolved in-settihg up an experlmental system that’ w;ll answer

a specific question. - It-shows the children how it is'possible *

to convert complex natural phenomena into simplified, con-

trolled systems for. the purposes of experimentation. A copy- .-
-ofa typ1ca1 flow chart showmg the narrowing down process

is this: e - . s

L

Questlon to be answered Doés moisture affect the

behav1or of mealworm beetles" )
ff,& Fiéld Trip to Grahary: Too many conditions
v i affec’:tincj beetles_. o g .
; . .
: Piece of Nature: Stlll too many cond1- .
tions that vary. ,\ ' .
A - .
S ""*Mmsture/Beetle"System“—~M01s— .
ture does affect the behavior ~ .
of mealworm beetles., T '
©7 " ‘ . - “
rd ‘S v
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Suggested arrangement of diagram on a 1dmg,_ narrow bulletin board.
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‘CONDITIONS AFFECTING LIFE
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"FIELD TRIP
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.NOTES ON TEACHING T#IIS UNIT

1.7 Buy 60 to 80 mealworm larvae 1mmed1ately so that they will de-

velop into adults (beetles) by the time you need them for Lesson 6.

The larvae can be purchased from pet stores,| as well as from bio-

s looical supply houses. They cost about a cent apiece, Read the
‘ instructions for maintaining a mealworm colony in the appendix at B

- + the back of this manual, and then ass1gn a child to look after them. .
‘Mealworms are easy to keep.and their life cycle is interesting. You
may wish to use these animals” for more expemments than this un1t

requires. If so, see Behavior of Mealworms \Blementary Science’

- Stucly, Education Services, 1964, AT m s

2, Arrange to ave the use of one bulletin board excluswely for
this unit during he ,entire teaching time,

r ~ ™

3. Setup an aquarium and stock, it with. one g{oldﬁsh ior eac‘n‘groufr

of four children in your class, plus a spare or two. The aquarium

need not be expensive -- a large dishpan Wllli do == but be sure to
S~ “read the instructions for goldfish maintenance in the unit appenéhx.
. \\ Goldfish are hardy and a child could be as51gned to take care of ” ‘
e n . themn, Tuey can berpurchaeed at stores such as-Kresge's ~and - ot
.- R Woolworthts.as-well as at pet shops. o - e

Vo 4, Try to obtain the filfiLiving Things Are Everywhere, for Les-
L son |.. The film, Désert Community;—should be ordered for Lesson
9.. Also try to get one or two of the many- suita le-films on the sub—
. ' ]ect of how plants and animals prepare for Wmter to use withhess
ws o son’17. If you can not.show a film at the t1me reoommendea show :
c. RPN . "it whenever you. do have it. - -

TEAGHINGTIME o S

‘The entire unit should take about $ix weeks. Teaching time for in-
. dividual-lessons is given in the commentary for each section and in
S e e e e ‘the“lesson commentaries, too, You may w1sh to extend the teac"hmg .
A o of this unit over a' period-that lasts from September to December.
‘ . This would be a particularlngoo& idea if you teach in an area where
. . - there are obvio_us changes in the ‘environment from autumn to wintér._.
) . - o “.:m " - / S . RS
o " It is planned that ‘this unit be taught ¢éncurrently with Unit 24, >
A - . ~Change and Calculations. A suggested schedule for teaching the
S ‘ two un1ts is provided on‘the next page. - - .

€ " . - L\ v -
. B [N . . .

PV ' : C
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PURPOSE . = = . T e

- - “

The four lessons of this*section prepatre the children for the '
more -scientifically controlled experiments -in the remainder

of the umt The purposes of these les sons are:

. —. To make the chlldren aware that moisture, light, and

temperature are three of ‘the- important environmental o

condmons that affect the way all 11fe reacts, _ -~

—

P -

— To have ‘the chlldren d1scover that nelther the obcerva- *

tions made during a field trip 1 nor-an experm‘ant that is-
random and unquan’tlfled»- f help them arrive at any
‘feliable conclusions™ concermng he-~effects of any of
the three condltlons on llvmg things, .

-

o
S

¢ v — To have the children reallze ‘that they cannot lear;?nuch

-~ about any one condition when all three COD.dlthl’lS vary

~

. = To lead the chlldren to think of ways. of expenmentlng

- reath-some conclusions about its effects on plants and
» animals, : -

COMMENTARY. . .-
Th= childfen blegin", in LésSon 1, by conslderlng how they
themselves are affected by changes in the amount .of moi%—
ture, light, and waimth in their environment, Then they"

- move on to consider how animals and plants might be
 affected by these safie factors. The entire unit then be- .
comes. an attempt to help chlldren flnd some answers to-

these questions° .

-

"o

Does the amount of moisture 1n the envn'onment affect the
way pl’ants and ammals react? ' ‘ q

-
.~ Does the. amount of li g t affect the way plants and animals
. react? N R ‘ .

. ‘ Does thé amount of heat affect the way plants and animals
reacf’) 3 . o ) e

A ]

3

| . s1multaneously. . sy o T

with just one-condition at a time, in order to be able to .

R SO T

-




. Sectlon [ takes only a small step in the dlrectlon of answermg
] - tﬁe questions, since its main purposes -- as stated above.--
B e /“'/ . are introductory and preparatory.

-

.“ . .o »

/.//\ L TmmémmgTmE 0 v St -

. If you start this unit by teachmg Lessog lona Monday, and

| 4 .do Lesson 2 (the field trip)-on Tuesday‘, your timing will be
e " just rLght for Lesson 3, which has to begin.on a Wednesday.
Total teaching time for this section ought to be between three -
~and five hours. The lessons exténd over-seven school days,

with a Jood deal of time left open (espec1a11y on Thursday,
. Friday and the second Monday) for teaching another MINNE~=

- MAST unit, Approx1mate teachmg times for the lessons are:

TR

s

. . " #- Lésson | (Monday) - ' 40 to.80 minutes. Include showmg of
© e " recommended fllm, if possible.”

Y

- B Lesson 2 (Tuesday) ~ 45 to 90 mmutes. I-‘1e1d trlp preceded
. ~ _by -discussion of the purposess

o Lesson 3 (Wednesday) - 30 to 40- minutes.
IS » (Thursday) - 10 to 20 mmutes. .
. (Friday) - 5 minutes, & - .-

. L - (Second Monday) = 5 minuteés. .. -
A > el . . v, . .o -

Lesson 4“(Sec ond ’_I‘uesday) - 20 to-30 minutes.,

-

- OPTIONAL BOOKS ==~ - oo o

. T - -

- * " The following’ books W1ll ennch the work done by the chlldren
~ - . . . inSection I: T -

. - - N L
. . . - .

Caud1ll Rebecca. A Pocketful of Crfbket. N Holt Rmehart

a and Wmston, New YorkK, 1964. ) e 0 .

Huntington, Harriet E. Let's. Go Qutdoors. ‘(Doubleday and
" Company, Inc., New York, 1939.) o

. McClung’, Robert M. Bufo, The Story of a Toad. (William
-+ ' " Morrow and Company., New YOB\ 1954.) :

N B ‘ - Stevens, Carla.. Catch A Cricket. (Y'ogrig Scott Books, New
T : - York,. 1961.) - - R
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Lessc'n‘ l INTRODUCING THREE ENVIRONMENTAL CONDITIONS

‘,

- = e ) Activity A of this lesson gives the ch11dren an opportunity to
. . examine their own human responses to changes in. the ep- -
). C .o . vironment. Activity B asks them to compare their own re-
S " spondes with what they think might lte the responses of -other
) . vhving things to similar changes. The lesson is a prepara-
- - . ».tlon for the field trip in Lesson 2. It is essential that the .’
' children know -= in advance -- why they are taking the field

_ Lt also affected by environmental conditionsJ though some~*
‘L R “times 1n different ways

~

We seldom think about our reactions to env1ronmental con\\
ditions such as dressmg to adapt to the weather -Somg of -
these reactions ..re 111ustrated for the children in a. series “of
e - ) cartoons in their Student Manuals. The cartoons illustrate ‘
R4 three :aain env1ronmental conditiofts that afféct behavior.
/ These are moisture, hght, and tempera‘bure.“By discussing
the behav1or of the characters in the cartoons,. ‘the ch11dren
s become aware that these three external conditions affect
real people. When they are aware of the different condi-
tionsand of how people react to them, they are asked,
"Do other living things react to moisture, light, and temper—
ature alSo? If so, how? Will the rgsponses of an earth-
worm exposed to large amounts of moisture, or hght, or heat,

‘ . ~ _bethe same as those of .a person‘? " N
- «Whenever you bégin to use the word " condition“ by itself _
be sure that the children associate: the word w1th m01sture,
. light or temperature i )~ - . )
: o At the conclusion of the lesson, let the children take the. - .
- cartoons and pictures of animals home. .
s . MATERIALS , e .
.. - cartoons and p1ctures of small ammals .in the Student
B . T Manuals T ST N
- other gictures of small animals (optional)
- 4 3

‘
~
(AW
Y
v

g T trip, what a ™ condition" is, what conditions to look for in & . ..
\." : . the "animals' homes,\anckwhy they are collecting the small
T " animals. This lesson begins with the children's own ex-
e ~ . periencés and goes on to show that_other livmg things_are




. .
T .. - “
. .

. “/A.., .- i ‘ . ““\‘ ) . . L. . *
— Living Things Ar& Everywhere, Encyclopedia Britannica
= Films, 16 mm, |1 minutes, color, sound. Available
L . from your local film rental source or ) if necessary, can
- - be obtained from the audio-visual departments of uni- ®

et o - versities, » e “ .-

— Living Things in Field and Classroom, MINNEMAST

o - - Let's Go Qutdoors, by tet Huntington, ~Doub1edqy,- Lo
’ Doran and Co., Inc. NAw York, 1939, (optional) . > 1

@ L 3]

~‘:\"~. .

PROCEDURE

* Activity A . o . - o ' oo

Ask the children to Iook at the Set A cartoons in their Stu-

. : dent Manuals. - - . _
N o . S - o ' RN

v ¢ -t Set A Cértoons . - . ' “x

LT Y N

-

7 . . N -
Picture 1 L, - Picture-2 . ., ,

by
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" dren are dressed differently.) - AN

Have th\em\describe the differences bemeen Pictures | and

\“\

it is raining and the childrer are dressed
In Picture 2, it is not raipin and the chil- .

. (In Picture |,
in rain, clothes.

* WHAT KINDS OF WEATHER'ACCOUNT FOR THE
DIFPERENCES 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 fact; that there is mdre water or hoisture shown in .

‘one picture than in: the other. Discuss with the children

if the amount of moisjure affects our behayior and what wé

*

do to protect ourselves fr’om too much of it, : s
Next have the chilg@ren~look at Pic’t'ures 3 agd‘él. [
) .hSetA.Cartoc‘Jns R . oo i
» - N . !i\' . . e " N - _"‘" .
' ~~ 'Pictures. 3and 4 - %y "¢
.. s v T Ve
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o waterproof homes, etc. ™,

. way we’ live.

Red

e

Ask what i5 wrong with these pictures, T uring the discus-
sion, empha51ze the»mam idea again -- that the amount of
moisture affects the way we live. Also elicit from the chil-

_dren the things that fan has devised to avoid the discom-
“fort of too much-: ‘moisture -- the ramcoat, a,nd rubbers the

- ot &

Write "moisture” on the chalkboard Tell the class that '
" moisture is only one of the thmgs that affect the way we
lwe. Have the Ychildren- look at the pictures. of Set B, and
see 1f’,they can discover ‘another thing that affects the

pictures of day and night. Lead them to realize that one
difference between day and night is,the amount of light that
is, pxesent« Ask them to- descnbe ‘how behav1or is changed
by light_ or the agsence of it. Then have them dlSCLlSS some
of the ways man has been’ able to overcome unwanted light
(by means-of shades, .awnings; sunglasse @inted ‘wind-.
shmlds, beach umbtellas, etc.). And have them also dis=
cuss how man*hds managed to prov1de more.light when he *
needs it (by means of house and street lamps ;' candles.,
flashhghts, headlights, hght for night ball games, etc ).

-

The’ children, will probably say that these are °

»
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<Tell the childfen that they have now talked about two things
(conditions) -- moisture and light -- that affect the way we
live. Now ask them to look at the pictures in Set C, to seé
.if they can figure out a third thing (condition) that affects
) .. us. v :

J— ¢

~ Set G Cartoons

Picture 9 ' .~ Picture 10
' - -

N

~
AV
<o




Answers will proba}:;ly vary. The most common answer may
.be that the pictures show winter and summer scenes, Lead
the children to the generalization that during different sea-
sons -- or even during shorter periods, such-as weeks or
days -= we usually Have some differences in temperature.
Hold a discussion of séme of the ways the changes in tem-.
perature affect the way we live. Also.bring out in the djs- .
sussion some of the things-man has done to overcome these
differences in temperature -- how he uses_d'ifferent kinds of
clothing,. heating systems for homes, air onditioners, car
heaters, etc.

o
Acti&ity B . S N

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

1

»

'
~ :




‘ DO YOU THINK THAET MOISTURE, LIGHT, AND TEM -
- . PERATURE AFFECT WHAT OTHER LIVING. THINGS DO?

e

e

Let the children speculate about this, Then ask:
IF ©@THER LIVING THINGS REACT TO THESE CONDI—'
TIONS, RO YOU THINK THEY REACT IN THE SAME
WAYS THAT WE DO" :
This yuestion, and others could lead to a very ‘enjoyable
T ' dlscussmn e.qg.,

"'DOES A RABBIT WEAR,A RAINCOAT WHEN IT RAING? -

.  DOES AN EARTHWORM TURN ON A HEATER OR WEAR
. 7 WARMER CLOTHING WHEN IT IS COLD?
l' ) -

Next ask:
' WHAT DO ANIMALS DO TO M AKE THEMSELVES COM -
5 FORTABLE? DO THEY FIND PLACES TO LIVE THAT
R} . . HAVE SUITABLE AMOUNTS CF MOISTURE, LIGHT, AND
< " TEMPERATURE?

o < .‘ . t

“n

IF THEY DO WHAT COULD \/VE CALL SUCH PLACES"
(Animal homes.) ~ L y

e

PO ' Now ask the children to tell about any animal homes they’
’ have seen. Urge them to be specific about descnbmg the
" kind of place and the time they saw each of the’ 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 ground—various ansyvers.%)

HAVE ANY OF YOU EVER TURNED OVER A ROCK ORA.
LOG ON THE GROUND? - DID YOU FIND ANYTHING

INTERESTING BENEATH THE ROCK OR LOG? (Yes, -
animals.)

" WHAT KINDS OF ANIMALS DID YOU SEE?
. . ) .
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Answers will mclude a few animals. LlSt these on the board

Then lead. the'children to the idea that perhaps a film or )
photegraphs will suggest other animals that could be added— . - - -
to the llSt Show the film, L1vmg Things Are Everywhere, if

you have it. Then have the children turn tothe pictures of

small animals. in their Student Manuals. These include an . -
earthworm .snail, slug, cricket, toad, bestle (wrth larva C

and pupa), sow bug, centlpede, ant (with egys, larva and

pupa)( salamander and mllllpede

-
-

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 OR 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 mmay 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 11ve
Lherc to get protectron from the rain.

LI

TOMORROW WE WILL GO ON-A 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 purposes of the field trip: (1) to obs erve,;
the conditions. at eath location where an animal is found

and (2) to collect small ammals for further observatlons m .
the classroom.

L.

.-

NOTE: Bgforé 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. Also,; con-
sult Living Things in Field.and Classroom so that you will =

~ know how to keep most of the small ammals ahve in the

classroom. ; ' LN

3
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in this [field trip, the
v -entldren explored dry,
-~ - ... grassy areas, as well
as shady ones,

s y ’ )
. -/
N They looked . for little <
antmals that lived under
. the bark of a trée. _ ‘
. .
|“

In the vet, zool, dark
place unlder x rock, they
. Found- many amall animals ¥
. so collect,

.

ERIC |
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Lesson 2: TAKING'A FIELD TRIP - . ‘ .

Lk
¥

In. the premous lesson the children learned that three con-
ditions (moisture, light, and temperature) afféct the way .
people live, Then they speculated about whether these
same conditions also affect the way animals live ‘_and, if
so, how? This field trip by ho means answers the ques~
" tion,-.nor is it intended to~do- so. its purpeses-are- (1) to..
give ‘the children the opportunity to observe, as well as
they can, the conditions that exist in the places where
animals are found and compare them with the conditions
-in the places where animals are not found, 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
touchmg ‘and looking at the underside of a rock and com-
-paring it with ‘the top of th® rock or the ground nearby, a
child should be expected to say that underneath the rock

it is dnpping wet wet, damp, or dry. 'By looking, he
should be ablI® to describe the codndition 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. o -

You will \go over all the details of the field tnp 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,

ﬁiscussion of the field trip is outlined in Lesson 3, where
the children's uncertainties about why the animals were
attracted to certain places ar2 used to motivate the setting
up of "pieces of nature" indoors., In preparation for this
be sure that 2ach child brings back a small, rock from the
field trip, and that the class.collects enough small animals
- so that each child can have several for future studies.
Earthworms and sow bugs are particularly needed,
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' The MINNEMAST handbook, Living Things in Field and

Classroom, ' is Tecommended as one of@he matenals to be
taken along on the trip because the chlldren 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 f1eld and let them go.

»
— | whistle y
— 2 plastic shoe boxes 'wyith covers

— Living Things in Fieid and Classroom R

N

-- for each pair of children -,
. , /) N . ) PR Y . .
‘— 4-ounce covered pl}{tic dish, magnifier optional

.n -
P s PR
oo . 3

’ . .
. . . > e
I .

-

m”th?elassroom, explain to the chlldren ‘that you.are just
as eager as theéy are to gef started on the field trip, but )
that first.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'gre to do’it. Ask them to pay close
attention, so that the discussion w1ll be short and the trip
successful and emoyable, s . :

Elicit from the class the two purposes of the field trip.
Write them on the chalkboa;d~ .

e b ' )

' WHY WE ARE TAKING A F'IELD TRIP:

I. To observe the differences in moisture, light, and .
temperature under and ardund the rocks, logs, or.
boards where the animals are found, and compare
them with places where no animals are found.

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

R
res

U
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Next’ dlSCLlSS with the class exactly what the chlldren

should try to find out. Wnte these points on the board
too. - - . . 3

WHAT ‘WE WANT TO FIND OUT TG ‘ ‘
I. Why do animals live under rocks, logs and‘{boards?

\

2. Why.do they live under some rocks and not under

- othérs? - S e e

‘Remind the children that to try to answer thesé questions

they will have to observe the m01sture, light, and tempera~ «
ture in each place where animals aré found under rocks and
the conditions under rocks where no an1m'als are found.

Now tellthe children that,. on the field trip, they will be
working in pairs., Each pair will have a covered dish in
which to collect some small animals, If anyone finds $n
animal too large for his dlsh he will bring:it'to you to be
‘put in a shoe box. .

Now make clear the following procédures:

Assigned Areas . -

¥
Tell the chlldren that when they reach their dest1natlon, you
3 will assign 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 f1nd living there. No pair may
trespass or\x another pair's a551gned area. :

ren your whistle. Explain that when you blow
re to stop what they are doing ahd come to

.

the whole class to sew,

-
»

' Collecting Small Animals

. Show the children the covered container that each pair
will use to collect small animalg. Ask the chlldren what
other things they should put in with the anlmals to make

. them feel more at Home. If they 4o 't know, tell them that

(2 20a}
(DAY




you want each child to collect Q small stone for use in the
next lesson, and that they may-also 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 : - g

1y 2

Tell the chlldren to keep in mind the fact that when anyone '
turns over a, rock or log, that person may be disturbing the
home of several animals living bénéath it. The animals ‘will
. behave just as people would if their homes were being

.wreckéd =~"they ‘will run for their 1ivés,  The*moment & rock ~ _°
is lifted, the anlmals will be scurrying here and there to es-
cape. In most cases they will go intotunnels in the soil
and dlsappear from view. Since the animals will be hurry-
ing awdy, the childr®n should not turn over’a rock ‘until .
‘both partners have ntade.all their observatiohs about the ™

»a,,, fock and are crfouched down Beside-it with the dish poised -
'to,‘patch whatever they can. (Go over this aga1n in‘the field.
Show ‘the children-how to’make-observations about»the light
under and’around the rogk by rioticifig whéther it is flat on

- the bottom and pressed into the earth, or “whether it is round:

on.the bottom and just prov1d1ng shade for the animals. 'I’hen
show them how to Crouch with the dish ready ) . ‘

.

-Remind the chlldren 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 cai. come
back to 1t. . . 2

RS

TheTrlg S e

P

o After this preparation, glve each pair of children-one four- ° -
- ounce plastic covered ‘Gontainer and,; if you choose a-
. magn1f1er and take them to the field.- Encourage them to
" collect lots of sow bugs and earthworms for use in other
lessons. - Motivate them by showlng 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 -

a

See that all"t'he collected animals are put in surroundings
o : .
37
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where they will thrive. This generally will mean providin
sand or soil, moisture; a few rocks to hide under; and. ’
holes for air, For'more specific infermation, cqnsult the

‘handbook:, . 3; . - . - .

<

A wrnstle-blomng event ig mctured above.. One boy found

- a snake dumng this field trip. I't was obsexrved in the

“wld and’ then released, in keennq with the advice in the
innemast Handbook, living Thznqo n erld and Classroom,

. . ’.
N N . .
.
" .
B s . - -
. .

.
!_m.».a -

- N ”

NOTE‘ Ask several chlldren to brlng in any type of plam
soil for-the next lesson (it may be sandy, moist or dry but .
must not contain ‘grass or other plants). You will fteed.
.approximately one quart for your demonstration and about
one quart for every four children in the class .

e,
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Lesson 3: SETTING UP PIECES OF NATURE (Start on Wednesday)

Be sure to have the children set up their pieces of nature
on a Wednesday to perrnit seed germination and: growth over
the Weekend . ) .

&

L] 2, .
. A \
_"_ o 1

The purposes of this lesson are' () to help tbe children K ,' ’
associate "field” and "laboratory;" (2) to provide opportuni-v-"' oo
ties for trial~and-error experimentss (3) ‘to. rev1ew what the ’

children have ‘studied in this unit SO far, and why.and how™ ~ o
© . they did it. - ‘e , . . S

The lesson begins with a discussion of' the field tx;ip. "The - .
children soon realize that they aref;n( sure whatcopdition . @ .
" or what combination of conditions attracts animals t live e,
: under rocks or i other places where they found therm. To
show the need fop- setting up model pieces of -nature that -
* can be studied in the classroom, they discuss-the difficulty “
of contmually taking field trips to reach conclusions -concern~
. ing, these conditions. Then the children make suggestions o
*. about what such. a quel should COualSt ‘of, ‘and you demon-
% strate by putting the v!rious components together’. Next
the children set up their individual pieces of nature, They
« _are free to use‘as Much or as little soi}, water and grass .
“seed as they wish, ,and to select a location in the room that. .
provides as much or as little light and heat as they &hoose,
' Each child keeps a record of his original Setup ‘and, of his o
daily observations. {fi"a Record Booklet made by removing - "‘ s
\ ~ pages 25=32 frqm hia.Student Manual and fastening them o
t / together. (w1th yarh, for example) f ; X T,
‘On Thursday,% ief recording of observations about
the pieces of nature, con st\a “review of the previous work . ‘
" To do'this, use the. bulletin board you have set aside espe- " ... ‘.
e cially for this unit (The diagram of the compieted bulletin * _p'
board provided inathe -unit introductjon will. be helpfulin - -+ '/ '
showing you howfhis first ‘material. will tie in with the» rest.) '
This lesson requires thirty to forty minttes .on Wednesday.
fen to twenty minutes on Thursday, and only a few minutes
. «on Friday and on the following Monday., Work with the o ' S
g pieces of nature.and the: Record Booklets is concluded in ’
I e

. . .

. . ' - Lot
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Less on+4 on Tuesday. For your convenience the procedure

descr1bes what is’to be done on each of the four sc?ol days.
the lesson covers, 1nstead of being divided into. ac v1t1es.

"'

.M'ATER.IA‘LS. | . ) . ..“( Q'\ ) [ .. LT .. ~" .
3 J" o - for your demonstrat1on (Wednesday) im0

=~ tray\,.,, RO
S ) ,

-2 plastxc shoe ;boxes (l-for cover) ‘
. — tape to hmge thte shoe boxes tbgether C
= soil (any kmd) RN I . SRR .

. P .o . ~

My water :

A . » . B < . -4 . Y A ‘g
w . N

.o :é‘grass seed C " : e . .
7o e ' R

- | or 2 tacks from field trip- .~ P N ‘
- for; each :child (Wednesday) e S N

* .
W - . -
.

— tray s ., ." . L . s o . .-l“f\

f - ' . " N ’ T - 5 B " ) ’ "‘
L= 2\x51xteen-ounce plaSth contamers - ‘

N N .

. "a= fape to hmge the conta1ners together i S .

J—' ‘s011 (any k1hd)31n plast1c bag. or on papex towel

o

£N . ¢ ‘ * i . i ~
.—' some grass seeds m |-ounce cofitaiper .

. . . ‘! .
AT water in cup' iy . / ) . - !

v lor2 small rock§ from f1e1d trip Ce ’

R
- * ¥
~ M

= Record Booklet (pp. ‘25 32 remdved from Student Manual)

. — yarn, strmg or brass fas,(ene/s to hold booklet together
) o -~ for each ch1ld (Thufsday) -- ' o
. ~ piece of riature R 2 ) . '
=~ Record Bookiet - ) /; L . | ) "
e o [ e =- for the rev1ew Fhursday) - . S -
‘— bulletm board res erved /for this. unit ' .
‘ —_ letters cut out for head(ngs, "FIELD TRIP" and ° ' . .
) , "PIECES OF NATURE,"/br these word$ writtenon .
’ separate slips of papt?r : = L o ‘
. . s
. ‘ . ’ , o :M, ——

Aruitoxt provided by Eic:

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

PERHAPS WE COULD GO OUT TO THE SCHOOL
_— YARD AND SHOVEL UF A PIECE OF EARTH WITH .
) A ROCK ON IT AND BRING IT BACK TO CLASS. -
: BUT THIS WOULD MEAN GOING OUT AGAIN.
BESIDES, WE WOULD DESTROY A LARGE PART
» OF THE YARD IF WE EACH DUG UP A PIECE OF .
. NATURE.
P 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, bnng out
your tray of demonstratlon materials and show it to them.

g - ‘ DO THESE MATERIALS GIVE YOU AN IDEA?

»

“

As the children offer suggestions, set up your piece of na~
ture, one step at a tithe, This w1f1 involve putting soil,
“water, and a rock or two in one of the shoe boxes.

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

_WELL, IDON'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 top of it, Ask the children if they know why you <
are-using 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,

ve
~

(o>

.24 e .




B

i Z:f[ 's completed piece oF nature i !

22

-

Alsoassemble on trays gll the materiahs each child will need g
. to'set up his piece of nature, Hinge the containers with tape
for the children. Keep these materials handy, but hidden,

. until you-have g1ven your demonstration.

X
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You may ‘wish to cut out the letters: for the bulletm\}oard
headings at th1s time ,; too. .
k <

PROCEDURE ‘

Il -~

v

-~

s . \ ' _.‘ \q ' . v,
Wednesday: Setting Up the Pieces of Nature (30 to 40 minutes) |

Call .on individual children to report on the animals they
found during the field trip. (They can do this in how-
and-tell manner.) D1rect them to the purposes o\gthe trip
by asking: - .\\ \

WE WANTED TO COLLECT SOME SMALL ANIMALS,
BUT WHAT DID WE WANT TO FIND QUT ABOUT
THE PLACES WHERE WE FOU ND THEM? (We warited
.to find out how wet or dry their homes were, How

.. light or dark, and how warm or cool,)

. . WHAT‘CONDI_TION.S‘ OF MOIS:I‘URE, LIGHT[AND L e
TEMPERATURE DID WE FIND IN THE PLACES :
o __WHERE-WE'FOUND ANIMALS ?
. , E -
. No general agréement cancerning the amount .of moisture,
light and temperature is desired here. Let the children




i
i
: |
:

express their opinions freely. Then narrow the discussion
down to a consideration of the cond1t10ns under rocks logs ’
and boards ' :

\

. Y

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 tothe forming of hypotheses, such as;

.4, Maybe only two of the cond\lt'ons attract them._

1. Maybe 1t is moisture alone that attracts animals to lwe

under rocks) logs and boards. ) -

2. Maybe 1t is darkness that attracts them there
3. Maybe all three condmons (of the mo1sture, the light,.

“ and the temperature) attract them

HOW CAN WE FIND OUT WHICH OF THESE-
HYPOTHESES IS CORRECT? '

(‘ »
f

_ IF WE TOOK A GREAT MANY FIELD TRIPS-
COULD WE FIND OUT? 5

4

Whatever the answers, explain that it would take too much

time from other school work to go to an area repeatedly to
check on oond1tlons there .

IS, THERE ANY WAY WE COULD STUDY -~ RIGHT
HERE IN THE CLASSROOM -- WHAT IT 1S THAT :
ATTRACTS THE ANIMALS TO LIVE UNDER ROCKS?

T;‘ncourage spegulation, Thé children may themselves °
buggest the idea of a "piece of nature." If they do, ask
what materials they would need to set itup. If they then
suggest a container, some soil, grass, water, rocks, and ~

B

A
L.&. iN

b
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Co L © o " small animals, bring out your demonstration tray. If they
do not, say; .

.o ‘ 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 CQULD PUT SOME THINGS
' TOGETHER IN THE CLASSROOM THAT WOUTLD BE
, -JUST ABOUT LIKE A PIEGE 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 them.

> - " DO THESE MATERIALS GIVE YOU AN IDEA?
a As the children offer suggestions ,ﬂ set up your piece of na- _
ture, one step at a tithe, This w1fl involve putting s01l
“water, and a rock or two in one of the shoe boxes.

-

THERE SEEMS_ TO BE SOMETHING LACKING'IN .
OUR'PIECE OF NATURE.. WHAT IS IT? (Grass. o
, There was grass around the rocks where we
) “found the ammals, and some of the animals
we found weére ‘in grass )

WELL, 1 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 top of it, Ask the children if they know why you | s
are-using a cover, Explain that you are not going to add '
any more water to your piece of nature, .so it i§ neces sary_
+ to retain whatever moisture you have put in it,

. 24 ‘- , . A




o -

‘Now feil 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 OUT 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 experl— ‘
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 séeds at different levels in the.soil, When the
pleces of nature are ready, suggest that they be put in loca-
tions that will provide different amounts of light and heat
Some experiments-should be placed in sunny, warm spot
other§ in shady, warm spots, .others in shady, cool spots, .
and some even in'a cupboard or drawer, (This wide varia-
tion in sets .of condltlons will help you mohvate the children

later to narrow the1r inyvestigations in future experiments )
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~ , Now ask the children to rem ve,- carefu11T{,?‘pages~25—;3\2\from

" * their Student Manuals, Give them pieces of yara or string’ ™. .
or brass‘fasteners, t6 put.through the holes in these pages. - 7~ .
" .Tell the children they will use these Record Booklets to e
recerd whatever they used to make their pieces of nature: ' . -
and for daily observations of what changed and what stayed ‘ -
_ about the same, Have them writé their names on the book- '
P let’ covers. (They may color the covers'later, if you wish.,) =~ . , -
' Then ask them to fill in the blanks of 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 - ST
wish, S, v : : .
. , o, s . * . .
S The reduced version of the first page in a Record Booklet, ‘ . -
' shown below,- gives some of the possible answers that dif- -

ferent children might give. [t does not represent the work
of just one child. i

vy

. . < -
M
. ‘ ’
) .;‘ 3 ———— — ,ﬂ\j
. FIRST DAY (WEDNESDAY)
so. & : . .
© e kindr - Sgndy. 3 mived sand
\ <nd dirt 3 hlack dat
Lo ‘ . How deep?_ (2 o2y Up . :
’ . SEEDS " ’ "
What kind? K/ A2 AN
. R 2
. How: many? .
. - - Soconfyl” - i
T . ’ " How deep? Dlanted an 'fnp i3 .
< . on _pottarm . . .
h . N v v
’ ROCKS - _ . . - .
" How many? / rocK A;\ 2 /‘oC.k§ E . .
tlow large? = _. £9q Size ’ R
s How_deep?" v > i
« o § 2 cHom ~ bimmmnsap——— . . N Y . h
b . MOISTURE . ) Y co
N . .+ How much? N y 6,’ \ .. ) P
-t : % % Cup
e - LIGHT ‘ .o - T .
' » Is the light the same everywhere in your
. Yoo . Piece of Nature? _AO . .
o . . . . . = T ., - o
TEMPERATURE ‘ : .
Is the tempbgatire the same:everywhere in
" “Your Plece of Nature? o
; ‘ | comens T put iy piece  of
| ‘ : ndture. in e cunl(_ar/rf sin _d
] o -3
| o, Cupboard L~ A
| - T, i . o - )
% o - ‘ N
. N A lt’ . »
; - ’ , _ - a : ,
Q - * : ) . . . . s i
ERIC ~. e | '

Aruntoxt provided by Eic - .
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Thursday: Bulletin Board *(10 to 20 minutes)

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

~

4 ~ t
M N

SECOND DAY (THURSDAY}
Did you notice any changes in your Ptece of Nature
from yesterday? -

Ay

; -
Changes {n: By

- - : so1L __-No Cbangaw S

- PR

stes A few.  Seeds are
Somu%ma

yaocx.s . No d?gv

> WO ISTURE w’pf under mck i water
' o ipside. of cover

“LIGHT_ No (‘hangef

i .

Cold _under rock

. TEMPERATURE

’ . N Other changes

Then have the chlldren guthpr in front of the bulletin board
and ask:

_WHY QiD:W,,E.GQ_ON..’-L‘EIELR TRIP THE OTHER _
DAY? (To find out whether moisture, light and
temperature affects animals; to find some small

N ‘ . Lanimals o)s ¢ e
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Remmd the children of the cartoons they looked at to see
how different amounts of moistute,- light, and temperature

affect pgople Then, ona large piece of paper, write the
- ) . . reasons for taking the field trip, . _ '

;WAVS? " To find ou;7“, .

. whether . mo:sfw»e //j/)?‘

- and "LeMperafu re affect ‘
Smail aninials C |-
7o __;'D’.'?’Q/.a“n/ma/S +or

further Jfac;y :

LR -

=

./ \ .
:' ! . °
1
S WHAT DID WE FIND OUT ON OUR FIELD TRIP?
! ~~ DID WE FIND!OUT WHICH DIFFERENCES IN o
\ ) R THESE C ONDITIONS ATTRACT SMALL ANIMALS? : ~

(No. We couldn*t decide whether it was the

moisture, light or tempex;ature that affected the
. ammals )

L 49 B T
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N * Elicit that there were many conditions present, at one.time
so it was 1mposszble to tell whether it was the mo1sture,
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 dec1ded it would

e take too-many field trips to make sure.

e Draw a line across the flrst piece of paper and wrlte what
‘happened on the lower half of it:

™ S

- Why? 5 find  out I
. T whether 'moisﬁ},‘e /,j/n‘ B .
‘ and -Femloerafu re. avcpec'j |
small animals.

© 70 Find an/ma/s —po'r' 3

| L ﬁ“’ ther dfudy | |
. s . 9 Y- P ’ %
] '\'4//'1475 - Har,qp.,ened ra ‘

L1

. . - Found Small animeals . . : .
.- . - Many  conditons ; we Cou/a/nf SR

decide “@it was moisture |

/'j h+ or fem pera.f‘u re

. . ﬂaf‘ af/’ea%ea( “he an/ —
.o.. ’ ) : ! mq/j . Y
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1

. g
" - Pin'the heading, "Field Trip," near the top and center
of 'f:he bulletin board, Next to it,..pin the information
that gives- the reasons for taking the trip and.the resuits.
. ) M - . % L
, ' '+ "CONDITIONS AFFECTING LIFE" BUIILE'IIN BOA%D
ﬁ__‘ .

- FIELD TRIP = - 27T
o -';-;};; T . "-';-‘—'

0
-

T DID WE SET UP IN OUR CL'ASS_ROOM _
AFTER WE WENT ON OUR FIELD TRIP? (Our D
pieces of nature,)

i " WHY DID WE SET UP PIECES OF NATURE?
s _~(So.we c\:auld study -~ right here in our ?
’ ", room --

temperature affect animals, and to find

ge\ther moisture, light and .
-out which copdition attracts them,) - B

~

J

A ‘ . . L.
" .
-\ )

2
<
. [




o

-

Draw- two lmes across a, piece of paper to separate 1t mto
three spaces. In the top space, write the cl(ldren' S rea-
sons for settmg up thelr p;eces of nature.

N —

.,‘-
-
7

-t

T,«/kv ?

+em,oer‘a7‘ur~e,
apimals. ;

P

.
1 4

"
-

‘7'0 pfﬂd ou:IL
hefher //jl'n‘ mozsfure
a%q‘ sma//\

Then say .

A}

WE SET<UP PlECEo OF NATURE IN ORDER T@ A
TRY TO STUDY WHETHER IT WAS THE MOISTURE

'THE LIGHT, OR THE TEMPERATURE THAT AT-.
TRACTED THE ANIMALS TO CERTAIN PIACES.
HOW DID WE SET UP THESE CONDITIONS PN

THE PIECES OF NATURE?

(We used different ,

amounts of water in our pieces of nature, aEd
we: put them in placey in the room where th
hgl(nt and temperature were different ) .

-

i

N e' ) ~ o~
: P

.
iy




2 ¢ ‘ - 1] A ﬁ T . 7’\ N
& * e A~ g’ - - ' .. ‘\ v 4 ~« '
v x w v ' - hd
) “ * A :7 '- ' .,‘. )
~ - * ; \f. ) ' ‘.\-\ :.L % “
* oy ! )
oS . St
B 4 e . In‘the middle space of your p,iece ‘of paper, write the chil-
oL . .dren's descriptioxr of the differences.in the ways they set®

up, their 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, . o

« "

! ¥

| | _How et le? A,#nerences L ’

.y « . Y, ~
. e {m  7he amoun'fj a-P , SN “
" ce . ) mo:sfure /{_7/\7* amf ‘/bnper'- L o

‘ . Y . N A G*ufe -Por our p,eces L « ¢ .
S~ e« .- _of mature. A _ ‘

A/ * . A.
’o Co. - -

. N
S
-~ o *
“a . ~ .
* 0
— ~ -

Pin the headmg, " PIECES OF, NATURB; " on the bulletin board. "
" below " FIELD TRIP " Next to it, pin the Information sheet )

that-concerns the pieces of nature. Use yvarn to make an ar-" e .

row from "T‘IELD TRIP" to "PIECES .OF NATURE." SR

» 42 - -«
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“

Teil the children that, with their help, you will be adding “y
@nformation. to the bulletin board as.they study this unit, .

The children should obs erve their pieces of nature and re- ’
cord any changes an& non-changes in the1r ‘Ré&cord Booklets,
Then they should mak predictions abdut what they expect

their pietes of nature h\cz\look like by Monday. (The page .

-

for predictmg is opposite their Fnday re ond ) .

.

“on, Monday .
v > - - - . - .\ - ““'&r / :‘\
wsivee ___aboul +he Same ML "
e ~ < v ‘. \A' k\'
LIGHT o\ _change / \ "
. : ~7 7 -
s . .
- X \ o
TOPERATURE nd._change. L 3
. N ‘ \ i 4 T X .
'Other changes ) \ '
' ‘ \.\ . + f]
< ! \ .

A

Did you notice any changes from yesterday? Xés_'

> THIRD DAY (FRIDAYY

*r .. . - N Y

. FRIDAY Pr)gncnors FOR SATURDAY AND' SUNDAY
<

, \Vhlt do you thlnk will Kappen in your Piece of Nature

. : . - on Saturday and’Sunday?
Changes in: « ¢ * . ; .Pm-:mcnon ' d .
‘,;nﬂ -
Iool« czbouzL the Jan’u’ » w“‘”cmm ﬂ : SS i , : o
. i X
ses A {‘ew more Jprouv"ed ‘*s,t . inch {% , 5 . .

LN

v S

‘ Lo L " 3”/ W ) ‘
‘ ‘ Tou.. Oraw a picture ’Q,f what you think it will loek"Tlke
ROCKS dr)/ on 'fop‘ ESEAN : e Y .
o - ‘ .

[}

, and earthworms, to put'in their'piéces of nature on Monday.

Give éach child a contamer to take home. Ask the children
to uée the containers to ‘catch animals, especially sow bugs

t
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14 . $
‘ ‘%P" \ - - :,t
; \ - ) ¥ s .
. \// ' .
- . /,l/ ”
.. Monday (5 to 10 m1nufes) N .

" Have the children 'observ and record changes in their
pleces of nature. Hold albri fdlscussmn concerning their
predxctlons and ‘what actually changed "Ask_them to put
an1mals in their pieces of‘natur\ e and to leav\\fhem undis-
“«turbed in their various locatlo s\in_the room, Say that
earlyotomorrow you will let them.look to see which places
.in thel; pieces of nature a[\tracted he animals. ..

-

- M.\.

- - ‘ | )

\\ / »e\

; , .7 .. SIXD DAY (MONDAY) - i -
( - - \ ’ 7 ~ .
“What happened in your Piece of Nature oxe‘r\t‘he week- ’ ’
end? . \
° _ . _)( I\ k
- Changes : ’—he arass :i?}"@!,\/-aul a8 v
o . D} i i

. a_ hit - — alwiost 2. /nC‘/)G_S' 2

[+ d/dﬂ% qrow. 1// it

</ * ) o R
cu-ew [. Jach ... N ,
J [ - . :
'A“ -
‘*heré do you {hlllk your animals will be -tomorrow? "
- Under the rock? Deep in the soil? On the grass?
e The worms . will be. under ‘

the pock 3 the . cm'/:S W///be
. the QmU

wyr _Because. thatls where I saw
them on the field -trip

-

Final observatlons of the p1eces of nature take place in
the next lesson. . C




Lesson 4: INVESTIGATING OUR PIEGES OF NATURE (Tuesday)

»  Yesterday tgeélildré! placed some small animal$ in their
pieces of. nature. Today they will be eager to see where the
v animals jhave migrated in each model, so you will probably
want to | each this lesson early in the day. First each.child
A i will observe his piece of nature and fill out the last page of
his Redord Booklet. Next he will participate in a.class dis-
/ cussiolll of the results. Keep this discussion open-ended and
inconclusive, because the purposes of the lesson are to have
the chiildren learn,(l) that several conditions may have affec-
ted the growth of a plant or the behavior of an animal, (2) °
_that it is impossible for them to decide from this experiment
whic{l condition caused a result, and (3) that they need a more
scie%tific method of experimenting ~- a method for testing the
effelcts of one condition at a time, B .

N - . . R

. y .
Ce— . At the conclusion of the lesson, the children may take their 3
cgmpleted Record Booklets home. However, if some children
‘ ) . . ; . . . LN
R wish to continue recording their observations of their pieces

of nature, encourage them to do so on their own time.{

MATERIALS ‘ -

o — .

— Pieces of- Nature
| , — Record Booklets

\ /_ rulers . o \
\\ .

chalk of different colors, for your use at the board ) \
) ] | ‘ :
]C,EDURE N ' ' S

PRO
. L ‘ Have the children observe their pieces-of nature and complete
‘ tl';z’ir‘Record ‘Booklets for the seventh day (Tues&QQ. When L

they-have finished, have them discuss the‘ questio $ on that
_pRge e © ¢ | '

/ WHERE DID YOUR ANIMALS GO IN YOUR
PIECE OF NATURE? \

/Answers will vary. If some of the children had sow bugs or -
garthvizorms 10 their models, the animals probably went under
the rocks.. )

A ) . / . v ; 35




P

WHY DID THE ANJMALS GO, TO THESE PIACES?
‘WAS IT THE MOISTURE fHAT ATTRACTED THEM ?
WAS IT THE LIGHT OR BEMPERATURE?  ,WAS IT
SOMETHING ELSE?2 WHAT DO YOU THINK?

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 ¢ondition attracted the am—
mals, Questlons you mlght ask ares

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? '

«
R Y

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

i

effects of conditions on living thmgs 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 ALL
SINCE FRIDAY, PLEASE RAISE' THEIR HANDS.

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

WHAT CONDITIONS DO YOW THINK CAUSED SUCH
A DIFFERENCE IN THE GROWTH OF THE GRASS ?
WAS 1T THE MOISTURE, THE TEMPERATURE, OR
THE LIGHT? WAS IT SOME OTHER CONDITION?

Let the children speculate., They should mention a number of
factors that could have caused dlfferences innthe way the
grass grew in the different pleces of nature, Fbr example,

the children chose a number of different locations ere they
kept their models. These locations prov1ded differentamounts
of light and heat. The children also chose different a\r:&h‘tg
of soil, grass seed and water in settirtg up their models,

Elicit as many -of these different conditions as you can. Then
say:

A

-9




WE HAVE TALKED ABOUT A GREAT MANY,

CONDITIONS THAT COULD HAVE AFFECTED
THE GROWTH OF-THE GRASS. WHICH OF . . -
THESE CONDITIONS DO YOU THINK APFECTED

* THE GROWTH MOST? ‘ _ -
The children will not be able to de/clde on any one condition
as a satlsfactory answer, Y
SINGE'WE HAVE SEVERAL CONDITIONS THAT P

: ALL MIGHT BE EQUALLY IMPORTANT TO THE
i GROWTH OF THE GRASS, PERHAPS WE COULD
' FIND A BETRER ANSWER IF WE STUDIED JUST
ONE.CONDITION..\LET'S THINK ABOUT THE
. _— DIFFERENCES IN MOISTURE IN OUR PIECES
e T s . OF NATURE.

I3

Draw a chart on the chalkﬁoard: C

‘Very wet T Wet Moist Dry

-o,». . . - [ . i

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 reach
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 tneir grass to tie nearest half-inch with their rulers.
Enter each measurement next to the name of the child. The .
~ chart should now look something liké this: e

~
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Ver'y W-et Wet ~Moist Dry -

>~ Mary - 37 567’7‘)/ ZI/JO"_'L'" 1" J’I/

| Sua‘“l" Tm-—Z,”w'ms—-o/ J’ane,*Z
g . — — /

Geoﬁe “1”_ Mlk;& # Sasn ?// Steve = OII

“Fred— 1"\Pat — 2% 'y

Gar)/ -~.Z - Jbe -2+ .
Carol~ o"|Betty ~2F| o

R,%a 3//,4,,;4 _—‘4//

sob z L

e s e T

CAN WE TLLL NOW WHETHER OR. NOT THE )
AMOUNT OF MOISTURE AFFECTED THE GROWTH -
_OF OUR GRASS? " (various answers,) o
o [‘LET'S LOOK AT THE CHART TO SEE WHAT AMOUNT
, OF MOISTURE WAS BEST FOR GROWING GPRASS IN
e OUR EXPERIMENT .

X i e
D'.raw lines of one color under the names of children whose
grass grew zero inches, lines of another color under names.
with ofie-inch grass; and so on, until all the names havie . -
been underlined. (Expect a variety of measurements in each .
—colamn and inconsistencies in the results because this
experiment was designed to resultin contradlctlons to show
the children the need for a better method of investigation,
None of the various COI’]dithKlS was controlled or precisely .
measured, Thus, in our sample chart, you find ‘Ann with
four-inch grass and-Tim with Zero-inch grass in the same
column, and you find one-inch grass in all four columns, etc,)

at

—

T FROM THIS CHART, CAN WE\TELL HOW WET OUR
. SOIL SHOULD BE TO MAKE GRI\\SS GROW THE
FASTEST? (No ) THE SLOWEST" (No.)

B o
9 RV
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W.HY DID SOME GRASS GRéW BETTER THAN OTHERS . ¢

EVEN THOUGH THEY HAD ABOUT THE SAME AMOUNT

OF MOISTURE? (Other conditions must have affected \
their growth.) = - ‘ :

Elicit all the different conditions that might intérfere with
drawing a conclusion-about the effects of moisture on grass °
, growth 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._ o ‘

DGES THIS MEAN THAT WE CAN NEVER FIND OuUT
. W HICH AMOUNT OF WATER WE NEED TO MAKE'
o . ,__SEEDS GROW BEST? . :

Have thre children speculate about this and try. to make sugges-
‘ . tions. To help them alonhg, point to your chalkboard chart
;o " . and ask if it gives them a hint. - -

THERE MUST BE SOME WAY WE COULD SET UP AN
‘ EXPERIMENT TO FIND OUT WHICH AMOUNT OF

e : . WATER WE NEED TO MAKE SEEDS GROW BEST. . .
" BETWEEN NOW AND TOMORROW PLEASE TRY TO

THINK -OF A WAY WE CAN FIND OuT. .-~ T,

— e e

Tell the children they may take their Record Booklets home

now, or they may continue'to keep a record of their pieces

of nature on their own time. : . -
P

“ x -

-
- Y

*, It might be a good idea to keep your demonstration piece

of nature for use in the review in Lesson 15 of this unit, _
You may have to add some water from'time to time to keep
ghe animals.and the grass alive;

£ v
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o " 7 InSection | the children were introduced to threé environ=
mental conditions (moisture, light and température) and tried .
. to find out whether or not these conditions affect the growth . -
of plants and the behavidr of animals. The results from’ o
these studies were inconclusiye, and the children ¢ould not
: . determine which of the three Conditions, or.which combina=
’ tion of them, caused the effeqts. This led to a decisiqn for = =
. ) more cortrolled éxperiments, -in which the effects of just
* one condition at a time.would be studied, S
. ,;“, In this section the children will concentrate on.the effects
. ' of moisture on plants and. animals. This means that only
: moisture will vary, while all the other ¢onditions will be
: controlléd, FEven the soil:used in. Plant experiments should .
be’the same kind in all lessons from here on, '
"% T In Lesson 5, the children devise and set up an experiment
- to find out whether moisture affects the growth of plants.
. : It should take about 40 to 45 minutes for this lesson, How-
- ) ever, it will take four or five days for the radish seeds to
grow enough for the children té reach any conclusions;
They will do this in Lesson 7, c

< p—

- ~ -~ = - —While'waitiig for the radish seedlings to grow, teach Les-

o ) son 6, If you have only mealworm beetles for'the experi-

: ments, the lesson should take about 30 to 40 minutes. If o

- You also have sow bugs and earthworms, you may want to -
add another 30 minutes for expéeriments with them, :

Lesson 7 'should be taught when the radish seeds planted

in Lesson 5 are ready for observable conclusions, This -
u * | lesson should take 25 to 35 minutes., Since the lessons- of
this section are closely related, you.may find it helpful to
read through all ‘three before you stért teaching the section,
Total teaching time for this section should be between one
and one-half to two and one-half'hours,

-
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Lesson 5‘ SETTING UPA MOISTURE/ PLANT\EXPERIMENT

o

. The purposes of this lesson are (I) to Xave the chlldren sét
. . up an experiment that will show whether different amounts
_ of moisture affect the germination and growth of seeds, -and
. (2) to have them do this in such away t at the amount of
. moisture is the only variable -=all other cond1tions will L:
be the same in each plantmg. -

The‘fesson is .writ,fen for groups of six children, but you -
may wish to revise it for lérgeg or smallerigroups. This
w ‘ lesson should take from 40 to 45 minutes to teach, Four
or five days later, in Lesson 7, the children will study the
results ‘of this experiinent.

This group's moisture/plant experiiment was photographed
days after it was set up., It -is now ready for Lesson 7




MATERIALS P . .

p - — | thermometer -

. — I'light meter (comes with simple instructions)

-

— drease pencil

v

* =< for each group of Six ---

. t — medicine dropper marked %" Trom openmg § L .

— 9 one-ounce containers
S . .= soil (same kind for all)

3 ; — craft stick or ruler R "o : ' -

— guartgriteaspoon‘ |

— cup of water . ' -«

' ~ ‘= .radish seeds

-

. = plastic wrap to cover containers

— 9 rubber bands ///
M’Emout 12" for labeling contamers) '

- 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 foryour .
~demonstration, Mark all the medicine droppers with a

grease pencil about three-fourths of an inch aboéve the open
end. Water to this mark will be ceilled "one squirt, " _ R

L4
“

) - Pre-select a floor'space where all the groups ‘can’ put their
' ' _teays after they have set up their experiments. This should
S be a place where the light and temperature will be as nearly
the same as possible for all the trays.

42 T B
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PROCEDURE

Sy Py
>

] Conduct a brief xjeviewkof the bulletin board information.
. ' Theniask the children; ' .

-~
-

WHY-6 OULEDNF-AE-TELL-WHETHER OR NOT
THE AMOUNT OF MOISTURE IN OUR PIECES

OF NATURE AF;FECTED THE GROWTH OF THE
GRASS?  (There were differences in the amount .
of light each setup had, as well as in the : “
amount of heat. Some children used one kind -
of soi‘\l and some another kind. Some planted
their seeds in the soil, and others sprinkled

, , them on the surface. There were too many

. e variables.) ' ' e

HOW COULD ‘WE SET UP AN EXPERIM
~ FIND OUT IEDIF T AMOUNTS OF :
~TOISTURE AFFECT THE GROWTH OF PIANTS?2 .-

. -~——""Lat the children discuss this, Gradually guide thém to
establishing the criteria for a controtled experiment with
. the following: .

>

AN

WHAT WOULD WE HAVE TO'DO-ABOUT THE
MOISTURE? (W& would. have'to use different
RN amounts of water in .each container, Then we:
e could watch to see how the different plantings
grew.)

HOW COULD WE MAKE SURE THAT SOMETHING
. ELSE -- THE LIGHT, THE TEMPERATURE, OR
o \ .. THE SOIL ---DID NOT CAUSE THE DIFFERENCES
_— ) --IN-GROWTH? (We would have to keep all these ‘ : T
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 suggést them. Then
ask them to name the ‘one thing that' must be varied and
_ put this on the chalkboard, too. Your list should inclhc\ie
- the following: o _ \\

»




Keep the same.* s

' Vary
Temperature . : oisture used in each
) Light - i ) 'p{anting (amount of
Number of seeds planted water)

Kind of soil used

‘Amount of soil .
Depth at which seeds are planted
Type of cohtqiner _ % :

It is important to‘emp'hasize to the children that the amount
of moisture to be used is the only condition that should
vary in such an experiment. o

’.. " > LN ’ o . \ R g
Bring 6ut the demonstration tray and tell the children\ithat,‘ \
using the conditions they have”sp'ec;iﬁ‘ed above, you re go=
© TIng % do two plantings, Have them watch.’closely, because
) they will be doing the same experiment, but with more '\lant-
. . ings, Before demonstrating, ask: - . p\
) ' ' U - A
HOW CAN I MAKE SURE‘THAT MY IWO SETUPS | \\
WILL HAVE THE SAME AMOUNT OF SOIL, SEEDS., \ .
LIGHT AND TEMPERATURE? (By meaguring.) \\
When it has been established that everything in’thi§ experi-j‘, \\ Y.
‘ment will be carefully measured, whereas in the pieces of \\
nature there was no quantification, sKow .the children what _ \
they are going todo, . = F . D
. Step I. Place two level quarter-teaspoons cf sbﬂ into each .
of your two containers, Show the children how to
‘use a craft stick or ruler for leveling.,
WHAT CONDITION. IS TO Q{i DIFFERENT FOR A
EACH PLANTING? (The amount of moisture,)
HOW MUGH WATER SHOULD WE USE IN EACH “
- SETUP? (Let the childreh make suggestions, - LT
- but lead them to the realization that if they put '
i medsured amounts of water from "no water" to

. "lotsof water" and keep all other conditions"
. thg same, they may- be able to find out what
, amount of moisture is best for the radish seeds

they- are going to plant.)
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Step 3.

Step 5.

Step 6.

x?.

Step 2.

it is taken from the i/vater, pushmg the water up,

Step 4.

<

-plastic wrap and secure it with a ru

\\, . Step 7.
' .that.each cohtamer is receiving,
_ suggest a-light meter, show them yours and how

«

Shaow how to fill-the medicine. dropper to the ™! squirt" "\

mark, and how air sometrmes enters. the dropper after
Say ~
that this i$ no problem, sincg the amount of water in
the|dropper remains the same., ‘Say that the dlfferent
set Wps will have dxfferent nurnbers of squirts.

After addmg no squrrt (zero s qurrts) to one of 'your / L
containers and one squirt to. the other, stir the sail 1n
each to distributé the water, Then smooth the Sur ace
of the soil. ' Label each container with the number of \
squirts (0 and 1). Tell the children that each group will -

. have nine containers which.should be labeled 0 through

8 ag cordmg to'the number of squirts, in each.

. Y . .
Couht out ten radish seeds and spread them out on the
soillin one- contamer./ Then &ount out ten more seeds
and |spread them on the soil in ‘the second container.
Tell{thé children that they will plant ten radish seeds

in each of their containers. The. seeds are to be.. pressed

-

down evén with the soil. . e

Wheh you have pressed the seeds eveil with the . .

‘soil,} cover each setup with a small piece of

s er band. Ask
the children if they can‘tell you why each container a
should be so carefully covered, (To keep the m01s— e

ture in o)

-
% N

\ ',' .0 [
fa ot * -

Ask the children. to tell you how to measure the "
temperature When they suggest using a thermo—-" -
meter: show them how tQ measure the te. perature. .
beside each container with the thermometer,. Tell .-
them they must read the thermomet'er at ey}é level. ;

¢

-

Ask the children how you ‘might measure the hght
If theydon't’

it works, Tell them,that all groups will measure
the light with this meter when the1r plantmgs are
et up.

R -

)

N

\V]

.

g

. -
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-

4

materlals distributed to each group. Assign a letter
(A B, C, etc.) to each child in' every group, then list
‘the dunes an the chalkboard . -

-
L fl

Chlld A:. Puts 2 level quarter-teaspoons of soil in each
’ . contamer CoL - . \
.1 ’ Ny
Chlld B: Puts measured squlrts of water in the contamers,
- as follows .

N . 1
] Container” o . Number of squirts .
¥ o] ' 0 - no water at all
. . )
. 2 I -~ -
.3 ) 2 — i
4 g 3 T ’
) ) 4
6 P S - i
., 7 « - 6
8 - o 7
‘ 2 . | 8
LIS . .

' s \ . :.’ . ._ ‘
» Child C: Writes thé-number of squirts on each container
—

N

. - . W

" Child D: Stlrs up the soil to d1str1but§\:£he wate9 evenly and
4

+ .

A\ smooths the surface
. ~ [y N . .
Child E: Spreads i0 radlsh séeds in each container and
) » presses them down untll they aré leVel with the
s01L . ' ‘
v . \
Chlld F: Gaovers the top of each contamer completely Wlth

ot plast1c wrap and a rubber band. He places the
L s . contamms in, grder on the tray. . D ¢
, LY . / . . .

-

N Have the chlldren -carry out their tasks. - When they are
finished, show them the place oh the floor where thiey are
to pj(:therr trays. . When all the trays are in place, have-

- ‘one, ©hild measuye the temperature- and another the light-to

+ make sure that-these aré as nearly the same for all trays
'‘dg possible, :

' .
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Divide the class into- groups of sn( ‘and have a tray of, °* E
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Explain to the children that it will take-four or five days for
the seeds to grow‘enough for conclusions to bg drawn: about"!
the effects of differenf amounts of moisture, but that they
should make daily’ observatlons to seé which seeds germi- '
nate first, which sgem to be growmg best,” et,c. , ,
Conclude the leS°on by spendmg .a feN mmutes .on predlct—
ing. , . . C e

~

“Ask , : '
HOW MANY OF YOU THINK THE SEEDS WILL GROW BEST
IN THE 0 7O 2- ~-SQUIRT CONTAINERS ?

., * »

IN THE 3 TO 5'-$Q'UIRT CONTAINERS ?

1IN THE 6 TO 8? L : .
. :. ———— 8 y

. erte on the board _the number of chlldren who responded to

“each predlct10n~ Tell the class thit, .when_ observable”
growth has taken place in the containers, these predlctlons
will be checked. Say that, inthe meahtime, the chlldren
will be doing some ,experiments’ w1th the effects of m01sture
on small animals,
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. _ Lesson 6 EFFECTS OF MOISTURE ON ANIMALS

B
~ i -
. .
L s )

" In this lesson the children set up experiments to find out if

P

moisture, affects the behavior of mealworm beetles, iThey dis-
cover that these beetles are attracted to dry areas, If the
children have the opportunity to do another experiment with
either earfhworms or sow bugs, they will dlscover that these
kinds of animals are ‘attracted to wet areas,

The lesson'bedins with a brief review at the bulletin board
to show the children how the presént work is related to
previous worgl Then the children work in pairs to set-up -
their experlments Each pair has two or three mealworm .
beetles to put in a petri dlSh after pre/pa__rln_g/the dish with
a wet and a dry\area. (A petri dlsh is“a‘shallow, round,

.coyered contame about three and one-half inches in dia’ \

meter.) The children prepare the petri dish for the animals

by cuttlng a round p1ece of blotter into two halves and tap1ng t
them in place. The center tape prevents water from the wet
half from being ausorbed into the other half, The beetles are
placed in the dishes, covered, and then set aside for about

an hour, undisturBed. After that, the childrer observe the

‘animals and find out moh condition -- moisture, or the

lack of it -- attracted the animals, - ey
If you did not buy sixty or more mea'worm larvae before ’
beginning this unit, please do so now, because you will, . :
need them for future lessons. It takes from one to three / /
weeks for the larv?e to oevelop into beetles. It is impor- feom
tant to ‘conduct thhs lesson, however, even if you do not / .
have the mealwo beetles §ubst1tute either sow bugs ‘or rp
earthworms. Both are. plentiful in the damp, dark areas = '
under rocks., logs, etc, ; and sow bugs can sometimes be

found in basements. The children could collect the ammals N

for you, if‘you do not a‘*eady have colonies of tbem D1rec— &
ions for maintaining all three spec1es are in the. appendlx to §
nhis manual, : o N

Kmdergarten teachers may wish' to borrow a few of your meal-'
worm beetles for an opt1onal activity in MINNEMAST Unit 2, I
Curves and Shapes. k 69 . X L ’ ] o
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b If the -children experiment only \fnth mealworm beeles,
\ / teaching time. for 'this lesson should be from 30 to/40
- - minutes,, If they use several kinds of anlma,ls i w111
probably take/ another 30 minutes, 5
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MATERIALS

-~ for the bulletin board ~— —

: —- | new headingy "MOISTURE," and 2 new subheadmgs,

3

~ "Plants" and "Animals" . f \ -
P — information sheet
— pieces of 'yarﬁ
— felt= t1p pen ‘
-~ for each pair of children --
- petx'{‘dish and cover
— 3%“ square of-blotting paper
- Zhor 3 mealworm beatles in I-ounce plastic container
— 2or 3 sow bu_gs
— '2 or 3 earthworms ‘ ‘ . N
- 3';‘" ‘piece of mas-king fépe,’two " pie{ces
- 'scissors ~
P — pencil ' - ) T
’ T ' — tray ." - T
!

) : -- for the class ==

— mealworm colony (at'le. st 30 to 40 beetles)

‘‘‘‘‘ ! : = sow “bug cclony (30 to 40)
- eaithworm cx’olony' (Sd ‘to 40)
\ — medicine dropper ‘
| ~~ glass of water
— ?hermometer
) : : - l‘i’gh‘t meter

-~ pencil

LN
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PREPARATION
Lo Look at the completed bulletm board in the introduction
" ' ) , to see where the new headmg and subheadings are
T placed, Prepare these headmgs

With a paper cutter, make a three and one-half inch .

square of blotting paper” for each .pair of children. ’

i A Ask a child :o0 put two or three mealworm beetles in a one-
| ounce plastic containefr for each|pair of children,

Assemble on trays the materials needed for each péir, and ... PP ——
one for your demonstration. T ’

[T PROCEDURE ; , o

- .

Have the children gather in front of the bulletin-beards—A——"7 |
luttle below, but at the extreme left of the RIECES OF NATURE e
headmg, 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: = | -« c———-" — 77" & 777

e+ —

FIELD TRIP

PIECES"O}’ NATURE [ 7

£

MOISTURE L rmmeS -

Plants, Animals

A
- Briefly review the ‘information (espec1ally ‘the results) from
the field trip and the pieces of nature with the class. Then
a sk

“‘
.

-3

. . WHY DID WE SET UP THE RADISH SuED EXPERIMENTD
: YESTERDAY? (Because we want to find out if moisture
S affects the growth of seeds.) -

’ * ‘
. f -
: .-

) YR : : 5]
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With a felt-tip pen, divide,a large piece of paper into three -
spaces to make a new information sheet,

the top space and, after it, the children's reason for the
experiment, T

Write "Why?" in

Why? To fipd out i |
\ MO,ﬁdre/ Q-chc‘/“s 7416 ",..‘_\_: -
3ro_w'f"1’1 oF radish seesls | T

(Lead the children to the

- mﬁh\w“’“"‘“»—-«.;
- //
@W""‘}“&"&?ﬂmf(si‘)‘lpert—\_ B Next éSk’ A
¢ -HOW DID WE SET UP THE EXPERIME‘NTS SO TH?YT ‘WE" COUI.ID
.- FIND QUT IF DIFFERENT AMOUNTS OF MOISTURE AFFECT
L et THE GROWTH OF RADISH SEEDS?
i “f’ﬂ " generalization that they tried to keep everythmg the same
except” the arrount of moisture in each setup.)
L , °

e ..
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In th Second space of the information sheet, wrife "HOW
SET UR? " and quickly fill in this generalization,

A

XP 7o #ind ouT p
. mwsv‘are, affects e

N growth of radish: Seea(.S
‘;ﬁ:ic,‘%,,' ’ '\l . - - _.w:'\‘ '-.,\.\y\“\
.-.’\.. . v’m“,v\ ""‘"-\ V‘-“‘,:.*-.s."\,-v-,» ~ ' 2 \..,«.0"»\‘\&\"‘\*{“"3& Eascidaill ASTLTEIS
PR e e NS
y . 'l‘ .
: RN /%u/ Set (,(ﬂ p
3 Y
} | E verythi mg the same
a4
.,1 o <8 :; L1 eXCC/OJL +h€ amo Un7L
ok .I‘." N ) .
JETLRA of wWater jn each .
. .*s_g‘-c . % o L Y
- contajner
N N re—n t"\(\)‘.? -
:"" L 4
{ " Tell the children that in a few ‘more days they will finish
~_filling in this information sheet with the results of their
N ‘moisture/plant experiment.

Pin this-information sheet

~ bélow the subheading "Plants" on the bulletin board.

\

o
¢ .

Dlrect attentlon to the words "MOISTURE“ and "Ammals“ on
the bulletin board, Asx;

-

cew

CAN ANYONE THINK-OF AN EXPERIMENT 'WL‘ CAN SET UP
THAT WILL SHOW US IF MOISTURE AFFECTS THE
. BEHAVIOR OF SOME ANIMALS -- LIKE MEALWORM BEETLES‘?




e

Bring out your demonstration tray and show the childrer

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 thé square piece of blotting papér and draw
a circle around the bottom of the dish with.a pencil, Say
that you. are going to 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 pericil) from the centet of the
biotter, so that the two half-circles do not touch when

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

|

)
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|

| PW,

Ask:

2 .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 'LI_GHT BE THE SAME
FOR BOTH PIECES OF BLOTTER? (Let the children
" speculate,)

\

et
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With a medrcrne 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 readmg for

both pieces. (The amount of light and temperature should

"be about the same for both pieces.)

IN THIS SETUP WHAT CONDITION WOULD NOT BE THE
SAME IN EVERY PLAGE? (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 TGO THE WET AREA?
(Write the humber on the board,) HOW, MANY THINK THE
DRY AREA WOULD ATTRACT THE BEETLES? (Write the
number on the board.) HOW MANY THINK THE BEETLES
WOULD BE ATTRA.CTED TO BOTH PLACES ABOUT EQUALBY?
Wr1te this number on the board also, and leave these pre-
dictions for later checking:

The beetles will go to the wet ared . 2 - -

to'thé dry area /0 -

equlally 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 thé blotters are cut properly and
taped in place, go about and wet bne blotter piece for each
pair, (Be f'areful not to wet the othér.piece.)

Ask the- children to put therr b_eetles in the petri dishes very
carefully, some putting them in the dry area, some in the
wet, Then have the chrldren 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.
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a dry area.

When the time is up, have the children observ\'e where the i
beetles are located. Call on each pair to report how many
beetles are in each area Write the data on a chalkboard .

! 9 Y
chart, L SN

N\
g - N

On WET Area- =~ On DRYArea
M RNV YO
T

¢

" The chlldren can now check, the results of the experiment ‘with

their predlctlons - ‘
If some children ask why all’ the beetles didn't go to a dry

area, ask them how they could find out, (They would have

to do-more experlments because many factors .could-be in- ‘
volved ~= old age, smkness, mJury _fmght,..etc,.) ‘ -

~

-

Tell the children that, when workmg with living thmgs tnere
are usually exceptions that are difficult to explain. This is
one reason why you did not sét up ‘just one beetle experiment,

" but many.. To draw any valid coniclusions a scientist would -
T repeat his experiments many, many times, Sgy that if the

childreir set up two, experlments and two beetles went to the -

. dry area, and two. to the wet afea, no.conclusions could be

drawn, But if 25 go to the dry area and only § to the wet . 1
area, it, appears that most mealworm beetles are attracted to -

‘e

Ask the chlldren to d1scuss how this conclus1op relates to the:

.usual-habitat of mealworm beetles. (The mealworm béetle -

culture is a dry area, Mealworm beetles are usually found in
grain storage areas -- and grain is stored in dry places.)

~ o

If sow bugs and earthworms are [available, have the chlldren

use the same procedure to. fmd out how moisture affects the
behav1or of these little animals. . ’

-

NOTE Maintain the colomes of animals for use in other

lessons and for experiments b\/ individual children. Also

save one petri dish.setup (without the beetles) for display

‘in Lesson IS v ’ . -

o Rl | ' ) . . . - * -

(s




Lesson 7: EFFECTS OF MOISTURE ON PLANTS

Tfus lesson concludes the work with che moi sture /radish
seed experimeénts set up in Lesson 5. It should be taught
when there-are definite vdriations 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 t1me L

to look like those at the top of the Radish Growth Chart on
the next page. -
In Act1v1ty A the children observe and graph the results of
their radish -seed expériments and-discover that there is a
 functional relatién between the amount of moisture and the
growth of the plants,

In Aétivity B the childrén provide information about the
effects of moisture on plants and animals for the.bulletin
board, and-are—jed-to-see the similarities ‘of experimental
_procedures between both the plant and the animal experi- - .

-

ments. . . o N

kY

In Activitir 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

— moisture/radish seed experiments from Lesson 5

— Radish Growth Chart, | for each group of six (see small ‘
facsimile on next page) =

— transparency of chart
T - overhead projector s
—- 2 information sheets for bulletrn board. \

— _meg Things in Field and Classroom

13 . + i)
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PREPARATION s

After arranglng for the _use ofqan overhead pro;ector, prepare

for Acnv1ty C by looklng ap some. experiments in the MINNE- !
MAST Handbook.. .Also take stock of what\ materials in the.

room could be lent to the chrldren to encourage thezr inde-
pendent experrments

[

_,BQCMRL AN .. K

S P . -

Activity A L= e

R}

Have the same groups of children Who worked together in
Lesson 5 take their trays to their work areas. Allow a few
’minutes for them to observe the1r setups. Then give sach -
group one large Radish Growth Chart, Show the transparency
of this chart on the overhead projector, Demopnstrate how the
children can graph the amount of water against the growtp of .
the radish seeds., (You may wtsh tc use the plottings from

) the completed .chart on.the precedmgt«page for this.)

Ask the chlldren to worL as te‘ams to decrde which picture . _,L
of radish ‘growth on the chart best matches the growth in
\ each of their setups., Have them ~-avh each setup.

i
) \ When this work is completed, , choose one group's’ yraph to
\_ copy on the transparency. Project this, and have the groups
o distuss the similarities and differences between, theI/ graphs .
N ' and the projected one. .Ask the children to decide which . -
. amount(s) of moisture seem tp be best for growing radish ’
., .Seeds. I the seeds with the most moisture did not grow best,.
A ask the children to discuss this, (This amount of water was
.~ .enough to produce a drownmg effect, shuttmg the seeds off
' from air, ) ;

e

. .‘f Collect the _graphed charts lnd display them, so the chlldren
© can compare the1r results w1th the others. |

.‘You may wish'to save” s‘ome of the healthiest—looking radish
plants for the independent {ngperiments of Activity C.

®
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Activity' B, - % T m. - A o

o Hawe the class gather in. front &f the bulletin board and ccsm- , e
plete the 1nformatlcn sheet for P.lants (under MOISTUR.E) w1th
the help ‘of the class\. // . . .

{7 T swEY? g jooov
- HOW SET. UP?” o X

- N : e o : z\*) A .
R . RESULTS leferent amolint’s of - : - ]
S _moisture'do affect the owth ~ . * .

-~ " A

_ of radish seedlings. N - ..
. 4 N ‘ ' ' / ' ¢ ' y

‘ ' RN * : - e ' A ' - : . - -
T S . . B : o : M e . -
With‘intormation hrord the chlldren, squickly flll‘OUt a Sheet .

for Animals (under \/IOISTURE) A com leted'mformatlon ~
s sheet for Animals mlght Iook like this/ i . L o

-
4
<
»

et C | S ....‘.t.‘ & .. N
", . - N s 0 o e N - . ? : N 4
' WHY? To find'out if moistute S
oot C. affects where mealworm beetles -\
. : . . % .Wlll 90. - N . . ‘1 ' . L
. - - i . . Iy
.- HQW SET up?. All condltlon .the .
_ same except ther amourit of’; 01sture'~ Lt
oo - Anilals given the choice between™ . . <"

R - . adryareaandawetarea -

.

_-RESULTS: 'Different amouht - of , A
- ‘moisture affected whére the animals '

. went." Mealworm beetles went to - | <
: the dry area, sow bugs and earth- ‘
” ‘ : worms to the wet ared,
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n sheet on the bulletin board below

~ MOQOISTURE and Animals. Then discuss-with the class
*  the gimilarities between the experiments done to find

i / out whether moisture affected plants and animals:

Pi thisAi'nformatio

(1) Al conditions were the same, except-the amoun’c_'of
e did. affect both the ,plar;ts' and
h -- radish seeds,

moisture,

" (2) The g\mount of moistur
the.animals the class’ experimented wit

' mealworm beetles, sow"bugs, and earthworms,

o - e : : . ;
-Activity C ‘ I
- - .ask the class:
d 'DO.,YOU ﬁ‘iIINK _DIFF‘ERENT Z}MOUNTS‘ OF MOIST;URE ’
wqQuULD AFFECT OTHER PIANTS AND ANIMALS IN TI_'IE
SAME WAY IT AFFECGEED THOSE WE TESTED? (Let the \

bhi%dre'n speculate,) - :

3 N . . N \ |

' B | ;o . : L

. Encourage suggestions of how c?ther plants and[ammals could
be used for experiments , for 'é}éample : tryi_rig other seeds.,
putting leafy twigs .in water wh‘ile others are teft out, watering

rd

A :
o potqu plants with different amounts ofwater, giving frogs or

grasshoppers a choice of a wet or dry,area. ' .

HOW COULD WE FIND OUT WHBTHER THE AMOUNT OF )
. MOISTURE AFFECTS SOME OTHER PIANTS: OR ANIMALS?
. _. (Set up experiments as we did in class, with all the con-
. . - ditions the §ame except the amount of moisture,)

: , A ‘ \
COULD WE PUT A FROG IN THE DISH SETUP WE USED FOR
. MEALWORM BEETLES? (No, the froq-wouldn't fit.)

Have the, class give suggestiorfs of possibie equipment that

“ could be used ta give the frog a choice of a wetor a dry

.. *  area.’ Be alert to suggestions that involvé more than just
. _‘moisture as'a, varigble. Point out these other variables to
' the children. / ’ ) -

-




i
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- -"HOW MANY OF YOU WOULD LIKEfTO SET UP, ON YOUR
OWN, EXPERIMENTS THATWOULD FIND OUT IF B
OTHER PIANTS AND ANINfA-LS REACT 1O DIFFERENT
AMOUNTS OF MOISTURE? . e

Suggest Jhat a few children might like to continue lthe.
radish e periments in pots, Ca‘refullﬂy'é:o‘ntrolpli.ng all
condijtions and varying the amount of moisture in each
pot.” e ‘ PO . . x . ‘; =
. ‘ ,{‘
Tell the children they may work on thése projects éifhe_r‘.at
home or durin_g their free time at school, Encourage them. . -
‘to Use Z:gy_o__ft_h_e_MI/L\Il\IEMAS-Lmateé%&kﬁﬁéy=n*eedf*~%(¥im~Tay‘ :

find it nei:essary to.appoint a-monitér to keep track of borrowed = &
materials and see that thev are ~brough§ b
and placed where you wapt them kept,)

!

- The degirability of havind children do many independént ex-
perimer% as been mentioned-before. in this unit, It is 4%

reiterated here to remind you’ of the importance of"encouragin@

it throughout all MINNEMAST studies, I?”f&viia;l to give the

children plenty of prais & when they first start ex“b""e::im;e_\nting

- _on their QQQ, and'to remain interested and'entg}ls“ia’,sti:c"ivher‘x o

‘ they give their progressreports,

.
S

A

Children in the third grade lose interest in projgtts.that do , N . L

not show results for a long-time I thig regard?@“ﬁé?‘fmd”“ﬁ / /\«;.
it hel\Pful‘ to examine the,gegrpinatid‘ chart on-page 83 of ¢ L g
this unit, and to acquaint your class ith this chart, It talis, PENUES
for example, tHat an orange seed takes about thirty days to " -
germinate., Probably this makes the Pblanting o?‘orange-‘ see’d.s: ,
unsuitable for children of this age; =~ - = . T

o : 13
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R LIGHT |

'PURPOSE ' %

‘“u«* Y - — To have th chlldren fmd out,.b;pexpenm entation, 1f
light affec s planis and ammals. ‘ TR

-

S QOMM-ENTA“RY 'j\

i‘v

o P - In Sectlon 2 he chlldren set up experlments to f1nd out 1f

N _ N moisture affdcts the growth of plants and’ the behavior of -
“ animals, Injthis section they set up experlments to find out
how hght affects the growth of plants and the behav1or of
animals., : ;

Lesson 8 sHould take from 45 to 60 minutes, In this I§sson
the children plant-grass seeds with cqntrolled amounts of
o~ light, Thelr must-wait aborrt seven daYS before they can
S draw’ the1r concluslons about thls expenment
. - S . -

. Lesson 9 which is concerned with the effect of light on
) " animals, should be taught durlng/thls ‘waiting period., If
R you have only mealworin beetles for the experiments, the . e
Y - lesson should take from 40 to 45 minutes. .If you also use
P T . SO}/ bugs and eart/hworms, allow for another 30 minutes. |

,

’ /‘ / v . I . .
/fesson IG should be tc.ught when the hght/gra.,s setups are 4
. - ready for observable COnclusmn It should take from 36 to ' .
45 mmutes CT : -
) oince all three lessons are closely related, you w1ll fmd it « S
helptul to read through all of them before starting this sec- = , '

tIQn. ) ’ ‘ - . s 4-

v

‘ Total teaching vime for this sectlon should be between three !
. and four class porlods
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Aruitoxt provided by Eic:

" Light/arass experiment is set

sturofoan cuvr placed over the

-

These photographs shou how each

up in Lesson 8. The amounts of
sotl, water and grass seed are
carefully measured and placed in
a four-ounce plastic container,
To xyetain the moisture,. gnother
eontainer is taped on as a cover.
The light %s controlled by means
of a window cut in a “oil-covered

«

rlastic containers. The setups
are placed on the Floor iv such
a way. that all windovs ore ‘acing
an elecirie l3ght, but each setwv
1s at a #  Ferent dictance ‘rom

"the ligkt. These rhotograrhs
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Lesson & SETTING UP\A LIGHT/PLANT LXPERIMLN’I‘

The purpose of thls\lésson is to give. ‘the chlldren
tunity to participate in planmng and settirg up an xperl—
o ment that will show them how different amounts of light affect
¢ the growth of grass. In th;s 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 lesson, but it w1ll take- )
about seven days for the’ grass to grow enough for conclusions
to be reached., The children will study the results of this
experiment in Lesson 10, During the waltmg period, teach 3

Less on 9, o oL _ L
. N e L
. A Tt %,
- MATERIALS : _ Lo : Y
) . . E o ."\ 3
( * - == for the class -~ : - \ -
— bulletin board N r C : \ )
* ] —- small larup with 75-watt bulb (borrow from custodianj ' , \ :
— 3 sheets of newsprint (enough to cover 4' x 8 floor .space) \\'

— transparent tape and masking‘tape o ‘ .
- grease pencil for marking medlcme droppers -

- 2 thermometers - _ ‘ IR
— | light meter )
— single-edge razor blade (for your preparations) ‘ L " ‘
~ 3" x 5" index card (for ycur preparations)

-~ for each gr?u'p of four =~ o -

o . o—tay .t &
'~ — 4 four-ounce plastic cups ; o :
, — 2 twelve- -ounce styrofoam cups, each with w1ndow cut

-to Same sme and at the same height
— 2 sheets of aluminum foil, about 12" x 9" -
-, — cup of soil (samie kind for all.groups)

— rraft stick or ruler - : L




— 1-ounce contalner of grass seeds (same kind for all groups}

— piece of transparent tape about 1" long

- -

— container of water
— medicine dropper marked 2" from open‘_end . .

— plastic teaSpoon~: . _—
PREPARATION | . T

. Each styrofoam cup that the ch11dren use must have a w1ndow
“cut in it., This wmdow should be three-fourths of an inch
wide and orie- -half 1nch high. The top of the window should .
be two and three—fourths inches from the closed end of the ) )
cup. You can put a window in the first cup you prepare by
g : measuring everything carefully and then cutting out the win=
dow W1th a razor blade. After that, you can make a pattern
) by inserting an index dard behind the window, and drawmg ‘
ot the outline of the w1ndow_w1th a pencil. Gut the window . !
' ) from the index card and usé it-as a template (pattern) to(_draw'/
windows on the -other cups. Cut these out; too., Be sureto - - -
mark your index~-card pattern to indicate which. represent: the
closed end of the cup. : ‘ ‘

Invert_ed styrofoam cup - .
- . . .with window cut in it ’ LT T e

Co- Index card pattern

Clos ed end

.1}“‘

oy

v

-




< Use a grease pencil to mark each\ﬁ“dlcme dropper at a point '
' .o two inches from the open end (not three-fourths inch, as
) P . prev1ously) Makeé sure the marks are at the same place on
all droppers. :

2N

Have somé children help you assemble the\iaterials on trays. -
Chbose a place on the floor that is out of the sunlight and
] near an electric outlét. Tape newsprint to cover an area
- Tabout 4 feet by 8 feet on the floor, -in this plac . Have &
- lamp with-an'unshadeéd 75-watt bulb ready to put in the cen-
tér of the paper. Not1fy the custodian that the lam
o left. burn1ng day -and n1ght o ..

‘o

is to be

] ;. four-ounce cups , 1 styrofoam cup, etc - for your demon\
, stration, = - N - \
PROGEDURE‘_ P . S
Activity A S A ' . . ' ¢
™ Go through the information sheets on the bulletin board, ' . .
‘ ' : empha5121ng thé mmsture/plant expenments Then say:. - \
WE SET, UP EXPERIMENTS TO FIND OUT IF MOISTURE . g

AFPECTS PLANTS. WE FOUND OUT THAT DIFFERENT®
- AMOUNTS OF M'OI.S‘TURE AFF‘ECT RADISH GROWTH.

Relate these findings .to the growth of grass in the different
" _pieces of nature by suggesting that dlfferent amounts of
_ . moisture in those setups may have been one of the reasons
why the grass grew differently in several pieces of nature.
Remind thée children that results were inconclusive Because
conditions in‘the pieces of nature were not controlled. . .
Thenask - : _ , LT

Ry

WERE WE ABLE TO TELL IF LIGPT AFFEGIED THE GROWTH
OF THE GRASS IN OUR PIECES OF NATURE? (No.) WHY?
) ‘ .(There were too many cond1t1ons Moisture, light, soil, .
e T ' or temperature could have caused the results.)

&




o

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. seedhngs all have the same
conditions; except the amount of light they receive,
and then see how the grass-grows..)

HOW COULD WE MAKE SURE THAT SOMETHING ELSE
~- THE MOISTURE, TEMPERATURE, SOIL, AND SO ON --
. WOULD NOT.CAUSE THE DIFFERENGES IN GROWTH?
(We ‘should keep all the other.conditions the same,
Only the light should vary ) ‘

WHAT THINGS SHOULD WE KEEP. THE SAME AND
WHAT SHOULD WE VARY'P
Lrst 1_:he sug‘gﬁaatmns on,the_ chai}ghoara:

N

‘VBI’Y R

Keep the same - . . <
Moisture .(water)
Temperature

= King of seeds

. Amount of seeds
 Kirid of soil
Depth where seeds
.. are planted . S
_ Size of container
‘ Typé of container

Amount of light

It is 1mportant for the chlldren to notice that the amount of;
light is the only thing that is dlfferent from setup to setup.
After you have listed the cr1ter1a for the experlment on the
chalkboard ask the class:
HOW CAN WE TELL IF ALL THE SETUPS HAVE THE SAME'
AMOUNT OF SOIL, SEEDS, MOISTURE, AND TEMPERA- -
TURE? (Measure each thing as we set up the experiment.)

<

5
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'I’ell the chlldren that they will be working in 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, .
. - - sothey should watch and listen closely as you demonstrate -
what they are goinig.to do. Bring out a tray of materials, and .
go through the following steps. Write a brief mstructlon weo’

describing each step on the chalkboard. -
. T Step 1. Put$ level teaspoons of s’oil in one 4-ounce.con-
\ - E tainer. Level the soil with a craft stick or fuler,
. ‘Remind the children that each. group will be pre=s . v
paring two contamers like this, . - )M
.‘-~ . . . Step 2. Draw up water to the greas,e—_penoil‘ mark in the

dropper and squeeze the water out over the soil,

Do this seven times. Measuré and count care-
fully. (Change the number of droppérfuls if-the
type of soil you-use fequires it.) ’

Step 3. bprmkle one level teaspoon of grass seed over
D ’ the soil, ] ‘ o .
AP Step 4, Press the seeds down so they are level w1th the
' = s0il. Do not cover them with soil,

o ~. . Ask ' " . o
" HOW CAN I MAKE SURE THE SMOUNT OF MOISTURE IN ., »
THIS SETUP WILL REMAIN THE SAME DURING THE * ‘
' EXPERIMENT'? -(Cover the contairer, )

Step 5. Cover the container with another 4-ounce contamer. -

¢ Step- 6. Tape the cover to the bettem container with a LT
piece ©of transparent tape. (Explam that later . o

‘ . ' you will put transparent tape all the way around <.
the cups, so that no wat’er can escape.

>

X NOW THAT I HAVE CAREFULLY MEASURED THE AMOUNTS

e ‘ OF SOIL, SEED AND MOIS?URE IN MY SETUPS, WHERE
) \ SHOULD 1 PIACE THEM SO THAT EACH SETUP RECBIVES ”

A DIFFERENT AMOUNT OF LIGHT? - ‘ )

PN
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The most obviSus 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 Wwill he in'ma dark area -~ -,
the sun will not be sh1n1ng, and the lights will be turned off’
in the classroom. P

&

Show the lamp and ask if any’oné can thlnk of\ any 'wa? to usa -

it so that a certain setup will get:the same amount of light -

all.the time, and sb that another setup will also get a different
amount of light all the time, Place the lamp on the newspnnt
(Wthh you have taped to the floor) and turn on the lamp, Turn
" off all the other hghts and pull the shades. The c¢hildren
) should be able td see that the farther you get from the la.mp,
the less light you receive, .
Ask: - . -
. o ) g
HOW CKN 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 several “different reac}lngs on the news~-
" print as you move away from the lamp.)

—

The children should now be able to tell you that their setups

~ should'be pl'aced at different distances frém the lamp in
érder to recéive different amounts -of light, and that the
lamp should.be left on day and n1ght

- . . t -

Now turn on 'the hghts and raise the shades., Put your = .-
demonstration setup on the floor near the lamp. Ask the B
,chlldren to observe closely both the lamp and the °etup
Ask them:to raise their hands when they thmk of somethmg
that’ wtgng with the setup. (They should not1ce that the
light from’ the lamp is not the only light splnlng on the .
setup.) - . . --

.
wQn

-

Tell the class that there must be a way of making sure that
the only light the plants will receive is from the 1amp. Show
. the styrofoam cup w1th the w1ndow in it,

s@ -

‘GOU»LD WE USE THIS CUP IN SOME WAY TQ MAKE SURE
_~~THE SETUPS RECEIVE ONLY.THE LIGHT FROM THE I.AMli?

—

A

2
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toward the lamp,

Place the styrofoam cup -over the grass set7), with the w1ndow

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

Ha\{e a few children hold t:ups_ toward a light source, and
loo‘k intb them (The cups are not lightproof. )

COULD WE USE THIS PIECE OF ALUMINUM 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

e a—

holdmg it toward the light, (The cup will new be Bxpletely T
hghtproof ) : . o "

Show the chlldren—how to pass their fingers over the f01l and
feel for the window, Then show them how to poke & hole >
through the window and fold all the edges ‘of the foil 1n51de
) the cup. . .

» - ~

§-te\p_7 Put f01l $mn, the cup and poke hole through windpw,
Fr. s Tellthe class that one of the’ groups can make one

s setup that is completely dark. -- with no-foil goked".

’ , thdugh the window, Say that the same group gould
leave the other setup completely in the hght -

. w1thout the styrofoam cup over it.

A

-ﬂ , ‘!J “ ' -

-
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.Step 8 -'Place the setup and cup cover on the newsprint,
Explam that the[ setups should be placedjat various
distances from -the lamp, anywhere from %me-half foot
to’ f1ve feet awa , with each wmdow facin the lamp.
“Each group w1ll be ass;gned a name (4, . B C, D),
and this name should be written on thé nfwsprmt
beside each of thelr setups. E r/

- \x
. 1
i

n~ T

(R

Draw a circle around the, Bottom. of the’ setup ar}xd the
sty'ro oam cup.cover. Explain that this will help the
chlldren put their experiments_bdck in the rlght places
afterf they: ‘observe them. each day! Further explam
that after 1ck1ng up a setup, the children W1ll not
know: wh1ch side of the ‘setup should facé the window,
Show. them how to put a small p1ece of maskmg tape

w»near the base of .each setup, sq thalt thegcan align it
. directly below the window each’tine a setup has to-
be put b‘ack An.its place.

2

Dzagra?n shows whers to pZace
tape on ‘theesetup divectly
beneath the window.. Tlns 18
" then lined up with. tape’ on
the f‘Zvor. '

S ‘-

masking tape mark
-—d’n inner’container

N

, £:7 Q— mas king tape mark 'on floor .
“Step 11, Put tape on setups. ~
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Activity B -,

Divide the class mto'groups of four. . Have the chlldren of
_each group letter themselvés - A, .\C and D, Then hs.t

*  the duties for each.chitd% Qn the chalkbpar’d e Coee
Child A -~ Puts in soil and v\'/ate‘r,» T et ., y

-

———3

© 7 (Steps tand2) . o N -
o . Cleans up, - - co o

- . -
- @, r

child B — Puts in grass seed % : o N i‘l:
- - / Presses down grass. seéd. ' . et
S . (steps 3 and 4). © - c\ RN

g Cleans up. - ) _ L

/. \ S -

- - .
e . - - Vo

" _ Child “C — Puts covers 6n contamers with stall piece of s :
f . '+ transparent tapg.as- hmg'e.\ y . ’ &
P . Puts foll on cup wdpokes hole t rough wmdow. ‘

(Steps5 6afid 7) o -

- i s - .

Ghi ch_D .Puts setu;gs on floor, each at a di ferent dlstance
-y ‘from the lamp, and writes group n%me ‘at each place
- DR s-tf Draws c1rcles around setups and cj
’ ’ \ _Puts -fape op Setup. .
‘ \ (Steps 8, 9, I0 and 11)
z];Ia"ve the chlldren -of each group- take the1r tra fmatenals o~/ ’ .
R‘o their vn\:jbrk area. If the chlldre n each grohp work together
38 a team/, ‘it should not take thefimiore than IS minutés te do /
his act1 vity == from start to cleart-up. . ' /

1 "3 ""

COVGI‘.

l

- - . ]

' the fact that all thefcénditions hate been controlled except ‘/‘ .
the amount of llght each Setuptwnl recelve/ Tsk .the class: / ]

. | WHAT CONDITION HAVE WE NOT GHEGKED TO MAKE sm;é .
A 17018 THE SAME FOR ALL THE-SETUPS? /(Temperature )/ o
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Ta!§e two thermometers and cut the backing from the bottom of
.. them, just below the scale. ChecL these thermometefs to make
« ¢ sure their readings are the same. Then. cut slits in the tops of "
Tl ‘two styrofoam cups (one that is near the lamp, and one that is - -
farthes avyay) Place a thermometer in €ach slit, making sure , ‘
the base of the bulb touches the setup inside. ‘

b . ' . ~ \ N o N
. . %’he temperature reaﬁlmgs for both setups are generally found - o
~ S ‘to be about the same; as the styrofoam cup acts as an msulator o L A
¢ o : /agamst the heat radiated from the light bulb.® When the ther- %,
v coo mometers are removed, cover the sllts w1th more fpil v i L~
s R ‘ ‘ N ’\ - - . N ’ s
N H ; . # "‘ ) - R g - R , - -
O ¥ . - . / ‘ / . :- , ' L. oY
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Ask the children what they think will happen to thé 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 chlldren that it will take aboutgux or seven days for ,

their grass seeds to grow enough for them to come to some con-

clusions, Encourage the"children to examine their setups each

day. (This could be done as soon as they amrive at school each |

morning,) Remind them to be sure to replace the setups just as ~

they Iound thém by lining up the small piece of tape on. the bot-

y tom container with the w indow in the styrofoam-cup cover. The
window, of course, is to be lined up with the lamp. i J

Conclude this lesson by?a’fring' that the children will finish
their work with these light/_ plant experiments in Lésson 10,
In the meantime, they will be doing a light/animal experiment.

’

L.

Gy ]
N - -
SR

a P I i et e o v v




S - — £
Lo / V—U
' 5 . . hras . - g”‘v N i
;o - # fin : ‘
. . v R — .
e e+ . k\i 5 .,‘_;/4 .

) " .Lesson 9: EFFECTS OF’LIGHT ON ANIMALS : B

. - L]

In Lesson 8 the children set up a controllel experiment in

order to find out the effects of dlfferent amounts of hght on :

the growth of grass. In-this’ lesson they set up controlled - .- i
- . expériments to observe the béhavior of small animals when ‘/-

the animals are, glven a chmce between dark and nght areas.
> Act1v1ty A brmgs t}T‘e bulletm board up to date. In Activity, B . /
. S < the children do the experiment with mealworm beetles In . /
' . .- Activity C whlch could be done on the same day, the children
do the same "kind of expenment with sow bugs and earthworms...
Act1v1ty D is optional, but the showing of the film is highly _ e o]
desirable. This lesson should take from 40 to 45 minutes jf /
only mealworms are used. Add another 30 mmutes if sow
bugs and earthworms are also used. ) !

p

- MATERIALS - ' .‘ -l

“

-- for the'class - . ~ o T

-

N ~ | new. headmg, "LIGHT" and 2 new subheadmgs, “Plants" nd
AU ‘Animals" for the bulletin boards also | new_ mformatmn . .
) ~ sheet, yarn, and fejt-tip pen - . . T

- mealwomt, ~sow bug and earthworm colonies - _ !
L == light meter - g ' o

. - thermomete“r‘ ' v

k]

— |2 X '43 plece,‘of”aiumi'num foil; another ptece 4" x 6"

- hlm, Desert Community, EncyCIOpedla Britannica Films,
' - | reel, color : -

.

~= for each pa1r of childréen -= w7

. - | petr1 dlSh and .cover

’ - = 3%-'“‘ X 35" square of construction paper )

— 4" x 6" piece 6f.aluminum-foil

- .

— .2 or 3 mealworm beetles in |-ounce plastic cup.

-

— tray

- — gcissors

— pencil : ST

. .
P . -
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"PR’EPA‘RKTION‘

. Have the materials for the * ‘bulletin board >féédy for Activity A..
Ask 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 fllm for use at the end of
¢ the lesson. w : .
PROCEDURE - . & . e . SR
.. . * ¢ ~ - . 4 - . :
Activity A ' ' ' i

4

Have the class gather in front of the bulletin boaid., Briefly

review the information sheets alrea'dy there. Discuss with

) < the class the reasons for setting up light. experiments. (On .
- * the field trip there were too many conditions affecting the

T 5 plants and animals. It was necessary. to set up:experiments

o where just moisture, or just light, or just’ temperature could

g ' é be shown to affect the plarts and animals.)

- - -

e ___Pin the new headmg "LIGHT" on the bulletin board below .
' "PIECES OF NATURE." Connect these two héeadings withra™ - —————

piece of yarn. Thén pin the subheadings "Plants". and :

"Animals" below "LIGHT", and ccnnect with yam,-as showns'

©

- : o ] PIECES OF NATURE i

- . MOISTURE s " LIGHT | - . -
i i : . > .
N . 4 . ( ) e e .

: Plants . Animals _ Plants ‘ |  Animals | .
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-

-

"““%-—h—-—f-of_awnem.mformatlon sheét for thlS experiment, and pin it in

E 4
*

ya
- -

" Reviéw the light/plant setup from Lesson 8 with the chiidren, -
With, thejir help, fill"in the "Whv?",and "How Set up?" spaces

..

e

Remmd the children that they will have to Wczlt a few more’
days for the grass to grow before they caﬁ £illin the results ’
-of this experiment. o o

oy " o T -

. the appropriate place. ' s o N :
; o ' o
. Wh)/ ! '7'2) .ﬂmo( out /f,
, \ "l jﬁn‘ chec,vLs +Jne growth
* . * oy - ’ %“;? )
: oP 'ijS seed/mjs . ¥
- - ‘-‘, - - ‘.!“/
. | How Se—f Uo ? A1l condi—
Hors. . +he same .ckcept
"the amount of //jﬂ‘ eacA ~
, Setep g T e b T
' Reswl#+: . : - i
. ] i ) i u/'/
w - /(/’,"




_ Activity /B

- Bring out a tray of materlals ad have the class gather in
front_of your demonstz:at n table. Then ask:

- . .

SI}PPOS WE WANTED TO FIND OU¥T IF DIFFERENT
AMOUNTS OF LIGHT AFFECY _MEALWORM BEETLES =-
-HOW COULD WE DO IT?

1)

Remind the class of the setup used to find out if moisture

affected these animals, In that setup they gave the animals’-

a ch01ce between a wet atea and a dry one. Ask the children
if they could use this same apparatus (show petr1-d1sh with

. construction paper i 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 2 way to darken half the ‘p'etri
dish, show them a piece of aluminum foil and ask if they
could use it to make, half the dish.darker. Let them make..

/("’\ suggestions and try out their ideas. Then fold a small
: ~ # square -of aluminum f6il over half the petri dish, pressmg
the foil fu‘mly together on the bottom.

Show the class the completed setup: . *
- hd H .

-

Photograph shows
how aluminum
foll ia used to
rover half of
the petri dish.

~

-

p N Braee - -
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Ask: .
- ) " ‘ )
CAN WE USE OUR LIGHT METER TO SHOW THAT THERE
~ . IS LESS LIGHT IN THE HALF OF THE DISH THAT IS
COVERED-WITH FOIL? (No, it will not fit inside the
. ,‘dish ) S '
T:IOW CAN' WE BE SURE THAT THE ALUMINUM Ponﬁls
" KEEFING SOME LIGHT OUT OF THIS HALF OF THE DISH?-

= (Have the children mike suggestions.).

Take a large p1ece of alummum foil and fold in half and
. around two open edges . This w1ll make a bag with one
¢~ “openend. . -

Have a child take a light meterteading inside the foil bag
and outside it. Say tHat the foil'bag can bé thought of as
-a larger model of the foil-covered half of the petri dish,
The ch11dren should be able to 'see that’it is darker under -
. - the foil, (The reason-for using the light meter is to give
. rhe chlldren -a rough measure of the amount of hght )

NOW IF'WE HAVE DIFFERENT AMQUNTS OF LIGHT IN
OUR SETUPS, WHAT. CONDITIONS MUST WE KEEP THE
. ‘SAME? (The amounts of m01sture and temperature )

WILL THE MOISTURE BE THE SAME EVBRYWHERE IN
. THE DISH? (Yes,.the construction paper will Je dry
~ "in‘both the dark.and light a@as )

. - WILL THE TEMPERATURE BE THE SAMh IN BOTH AREAS" '
S . (Let s check it and see.) - SN




B
.....

¢ Y . ) [
Remove the foil and the cover from the petri dish and slip the
foil back over half the uncovered dish, Adk a childto take
temperature readings in both the -light and dark areas. (The
temperature is generally found to bé about the same in~each
half of the dish,) - 5

Explaln to the chJ.ldren that,; working in pa1rs they are going,
to set up light experlments to find out how mealworm beetles

. react to different amounts Of light, Ask all who think the . .

beetles will go to the light area ta raise their hands, Write
that count ofthe’boafd, Then ask all of those who think the..
Qeetles will be attracted to the dark area to6 raise their hands.,
Write that count on the board also. -Finally ask for a show.of
hands by all children who think the beetles willbe equally
attracted to both areas, and wr1te that count on the board:

v
-~

Beetles will be attracted to ‘the, light area o . é}?‘
. to the datk area _./7_*.
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 to cut in from the circle a little so the papcr
will f1t 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 Jup a materials tray and
take if to the work area. Let the children sét 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 (they tend to go .
to the dark area)’ but you may wish to have the children set

" . 'them aside for a while to maKe sure the beetles have time to

settle down. , 0 ,

»
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» When mealworm beetles are- qwen a choice beWeen d light : .
and a dark area, théy soon choose the dark one.’When you -
. constder their natural habitat (grain storage bins, ete. J,
the choice of ‘the dam area seems predi ctabZe enough,
« .
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When the class is ready to draw Concluslons, wrlte the results .
of the ei)erlments on.thé chalkboard: :

Y -~ ‘ .
- \ ngl?Area Da‘rk Area s
* - < o . LT
N . . \"“‘\\‘\ / M W - )
P .
- . - : T~ T B -
. . S~ mhou
) . . . 7 Thenask: :\ “ ) w0
oy 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.)

t
\

You may want to"discuss with the &hlldren the reasons. why
24, the beetles did not go "to the dark area. As in the ex-

. pernnents .with moisture, the children should see the reasons
" for setting.up 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 mealwoim colony, but are found under the
“cereal where it is darker. 'This could be one of the reasons

S . why they went to the darker area of the petri dish,

X Act1v1ty G

’ C. @’
-

~ If sow bugs and ’earthworms are avallable, have the children-

R : use the same experimental equipment and procedure that they

- used with the beetles to find out how these other animals are
N - affected by different amounts of light, (Both sow bugs and

earthworms will be attracted. to the dark areas.) In discus-"
sing the results, you might ask the children-

COULD ,LHE DARKNESS UNDER ROCI\S, BOGS AND BOARDS
BE ONE, ’OF THE REASONS WHY SOW BUGS AND EARTHWORMS
ARE ATTRACTED TO THOSE PLACES?




Acnv1ty\1‘:i_—., T . L o
’ . Th??ﬁm&esert Co munity',—deals w1th the effects of un~

relenting Wthe plants afid animals of-the desert,
"It shows hew the & %giay—rov,mg animals adapt to the heat

produced by the sun, an how most of the desert's inhabi-
tants carry on their actlﬁf}qs in the .cool darkness of the

» night, This film. also emphasiﬁes thé adaptations ‘made by
both plants’and animals to ‘thé} ’desert's lack of moisture.

It is sirbngly recommended‘th kt\‘izdu show the fllm, because
.it.deals not.only with. the-two- concﬁuons~the children have o
already studied, but also wnih «the effects of temperature -

a topic they W1ll explore in the next section 0 the umt

a
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2 "Lesson 1¢: EFFECTS OF LIGHT ON PLANTS -

4 - ‘ .-

- ".‘i-’-}')ctiv_xty'fé\) o‘f'thisa_lsa'sson should be conducted whenever the
' grass planted itv Lesson 8 has Teached a height somewhere

:-:bet‘ween two ‘and ‘thrg Inches.* (This skholuld take abeut six
or, Sfx.’)’ﬁl‘l §z‘a}'ys,) {n this acfivity the- children obserye the
effetts that differént amounts of light have had on the gréwth
of th¥ldplants., S .

e~ . P v’ rooo . 2 v
In-Activity B the &iildren provide information t& bring the .
bulletin‘board up-td-date, ~ tha¥ ert also asked to note thé
smmlarities of procagjure beg:\;veeri the. experiments wi‘th'lig/h,t é
and 1HGse previously done with Woisture, * Lo ’

RS oI _A-ci;witx C You agaln in'viﬁ:_e and encounage_‘ Ehe children to
-, Ertup indapendent experiments; using the procedures they

" hgve'learned to find out;the effects of light Qn plants and

anmmals uci.]‘er than thoka already tested.

<= =, Toachiflg fime for ‘this-desson shodlg be 30 to.45 minutes,

-

"\ MAPERIALS ST e o

— . light/plant setups from Lesson 8 _
P AN 1

e

. - A -

— rulers ]
b “"

— new information Sheet for bulletin board °

-

-— vaiing Things in Field.‘xnd‘gla"ssrobm . N

" PROCEDUREL, -

- Activity A i ' %

- Have the children gather aréhnd the light/plant experiment.
Ask one child from each pgxii’ to describe the. grass in the
setup placed ¢los€st to the lamp and the other'ts describe .

/ that in the.setup placed farther ‘away frgm the lamp. Ask

them to tell which setup got more’light and which got less,
how long the grass is in each; what color it is, and how
much it bent toward the lamp. Ask them to judge whether
the grass is healthy-looking or not. You gay want to re-
cord the results on a chalkboard chart, like this:

{ ) . -
-*

o A -
oo -

A}
L N
. *
)
-~ A}
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. g
. Discuss the resulta with the cla“ss asking them to come to | ¢
., - some conclusion about the effects of different .amounts of*
o LT light on.the growth of grass. _ The children should be able
. to see that tite amount of hght the plants received affected
B © the way thqy grew. '1‘0 ‘have the children draw an.analogy
from thelr previous experiences, ask if anyone can remember
" and descnbe the ggass they saw growing under rockb, logs
and boards. Then agk if the lack of light in. those places
+ could have been one of the reasons it grew that way. ) ;

. . Ve
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In case some chi!d would like to know why the grasé bends
toward the light we have provided you with the following

-

information:

»
RS S ;

-~

MY

The bending ‘of 3 plant 'oécurs -when the cells grow fasteron .,

. ’ i
the. dark side.of the plant than they do on the light side. - ° . 3
.. = When. the light.is. the s"czmng, on both sides, the plant grows.
.= straight, withoyt bending.\] , . PP )
‘ * Light the same on both sidé \ L'ig‘ht from one.side only- .

~ & |.Light

. - ~
¢

papen -_'.--_;--.'.-..3."

»
1
t e
+
"~

LN ) CRRETICAIT £
3

5

" " there is a chemical substance in the.cells-of the-plant that
s stimulates growth. “Light iriteferes with the action of the w "
++ chemigal. Consider what would happén to.a plant'that does . ' °

. not respond by turning toward the-light ,.but ‘instead-continues _
- [ - togrow straight ip. ‘Greén plants need a certain amount of. .* +

- light. -The berding of thé.plant results in the plant obtaining .. ¥
. +this minimum of light, - .. Co T R 2

o

L < . .t
<y .’; ‘ L .o , . .o q
Aetivity B- . nT T e e
el ot . N
.GatHer the children infront of the bulletin board. and. have ‘
...,  them provide-the infprmation-for the RESULT part of the . el
< {+ light/plant information sheet,- Ah example of. the results
C might be stated fike.this; . ».70% - ° S e T
‘ - S Y et v .
. « . " N ;d;,,ﬂ»——""w»—”rf‘ ..b ,i’,‘ N . . ‘:' -.
. - * ~ REJULT: ‘Differént amounts‘of light A
A * Tatfect the growth of grass .. . RS
?a--:;;‘ N ‘ O Y LT
Ify . 3 *

RN e
®

T2 With the help of the children; quickly fill 6ut an information- AU
~.~ .sheet for the light/animals experiments. The completed sheet
migh‘ ¢ontain information something' liké this: '

. h e g e s e 3
LI - .

- e
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_ready, \in ca se the childien have dlfflculty 4in th1nk1ng of
. things to trys E

[T B ‘ < | k: M ’ ‘ ) .
WHY? To find-out-if-light.—. .
‘affects the behavior of meal-

worm beetles, sow buds, ang e
earthworms. -

ATTERN b

HOW SET UE? All conditions
the same except the amount of . ~ = . ’ S
-light. Animals_given choice of
_light or dark area. - T

RESUILT: Light affected all the

' animal$. Mealworm beetles,
sow bugs and-earthworms were . .
attracted to the dark area. "

Pin this information sheet below "LIGHT" and "Ani'mals“
e

Ask the children to discuss the s1m11ar1t1es between the

light ‘experiments done with plants and those done w1th -

animals. "Elicit these tWo similarities:-

*

1., All condltlons were the same, except the amount of
‘ llght . ‘. . ] v
2. The amount of llght did affect both the’ growth of plants
,and the behavior, of animals that were studied (grass
seeds, beetles, sow bugs earthworms).

¢ MY

{ .
Also elicit the parallelism between the light experiments
and the moisture experlments -~ all condmons, except one,
were the same in each case. ) )

in _] st the same*ways, Let the’ chlldren speculate, Then
encourage suggestions of other plants and animals they
coulduse for similar expériments.. Have a few uggestlons

o - .
NP L
\ :
\ . .
‘li‘ _1.3.(1 . O 89
k - AN .
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I. Plant o"ther kinds of seeds than those already used.,

W oo

2 Placé one of two identjcal plants in a dark area and one -
1n a l1ght area,

3. Cover a spot of the schoolyard with cardboard. :
~ 4, Put one of two coléus plants 1n brlght sunlight and one
> - in the shade

-

-

5. Darken half of the aquarium to see which half attracts.
the goldfish;, s . -
. 5o s - - N k
6. Clve other ammals a choxce of a llght or dark area. /
7; Give mealworm beetles a ch01ce among three areas’
" (light, shady, and very dark) '

When the chlldren have selected cxpenments they want to
do, ask how they should go about it. (They should set up
their experiments as they did in class ---with all the con-

. d1t10ns the, same except the amount of light,) " T,

+ Remjnd:thechildrén of MINNEMAST materlals .they may bor- .

.+ Tow,.and againsay that these eXperlments may be done e
either at homefor durmg free time in schéols Ask the child- -
ren to Leep records. like the 1nformatlon sheets, say1ng why

. ) they are domg the experlments, how‘they set them up, and

what the results were, They might .also like to'record. their

e

i

Save the apparatus for one hght/grass and for one llght/am— .
mul setup for display 4n Lesson 15, - . .

S i) IR
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TEMPERATURE
In Sectlon 2 the chlldren set up experlments to find out if
‘moisture affects plants. and animals. Sectlon 3 dealt w1th
" the effects of light on plants and animals. In this section .
the children will set up experiments to find out if temper-
_ ature affects’ plants and anlmals . -

- N

’

_ Unlike the previous two secfions, the lessons of this section
-should be taught on c_onsecuti\}e days. For example, on
Monday, teach Lesson 11 (40 to’45 minutes), on Tuesday teach
Lesson 12 (60 to 70 minutes), on-Wednesday teach Lesson 13
(35 to 45 minutes), ‘and on Thursday teach Lessdn 147 (30 to .

C ?','( 0 minutes), - ’ .

- . N
I e -

X - FEEO [ ¥
in Lesson 11 the childrén set up temperature/plant experlmeztts
In three or four days they can draw conclusions ab\out this .

experlmént (Lesson I4) . . -
.In Lesson”lz the chlldren“set up an‘experimen't to see\whether -
_temperaturg changes. affect- the breathiry rate of goldflsh You
will need one goldfish for every group of fourschildren. I you .
‘have no aquarium in_your room, you. may be able to borrow the

’ ‘flsh from other teachegs in your school. .

-— &

wa

In Lesson 13 the children observe the effects of temperature.
changes on mealworm ‘beetles, L. FEE

-
e
r b e ———
e s e e 2 P

» R - ot g = T o

‘Less0n 14 should be taught whenever the temperau.re/plant
. setups from Lesson |1 are ready for observable conclusions.
- Then the children should again be g1ven the oppdrtunity to-

set up 1ndependent experlments. ‘ ) <t

The four lessons of this, sectlon are closely rela ted and you
may find it heloful t6 read through all four of them before
startmg to teach Lesson i, ' .

.
-

Total teaching t1me for this section should be about four-
class periods taught on four consecutlve days,




b SN N - R
. - e Lesson 1 I. . SETTING UP A TEMPERATURE/PLANT EXPERIMENT ‘
) " Im this Iesson the chlldren w1ll set upﬂan ezvperlment to show
. the effect of different temperatures on-the germination. of .
) seeds. AS in previous lessons, all other conditions in the . A,
. T experimernt are the same (llght type-and number of seeds,
. I type of séil, etc.), but the setups will be placed under ar- - -
R _ number of different temperature cond1t10ns
The seedhngs ‘will be ready for ooncluswe observatlons in. .
h i about three or four days. The results will be considéred in ’
.. * . Lesson 14, This lessop~should take approx1mately 40 to 45
o . m1nutes, - . o
} . 14 . oo ; : - N
. MATERIALS - , v -
) S " E B " ~- for each ch11d ~=
. i - S = Worksheet 1 (in StudentyManual) ‘ .
f’“ N ) ' " ~= for each group of four .= RO .
. — tay . I h : g
- # 7" — 3 one-ounce containers o,
T R quarter-teaspoon 'A . -‘
R fe e 'rnedi‘c‘ine‘drobp”ef’fﬁé?ke_d'”I%: from opening (squirt level) -~
N - . Y Ve . ) s
- -~ Tsoil (all the same Rihd) A b
. — ‘radish seeds (all the same, k1nd) .
e o= water a» o o et
Lo — 3 pieces plastic wrap (3" x 3")- B b
# = 3 rubber bands _ ST, : _— *
) |, - 3 ,pie.ces’aluminu‘m foil (8" x §")- : oo
’ . D o e % Zafor the'class -- W e fm
<« . = grease pencil
‘ " — lamp with 25= £ 45-watt bylb" ©-. . )
) — box, at least-3" taller ihan“t\op of bulb'in lamp . ) ]
e T —4ors thermometers * a - B

— ma-slgi,ng_«ta'i)‘e}jfor ;ebeling - r i

"




PREPARATI@%& A LT e
Most schools have a refr1gerator“s‘om’ewhere 1n the bulldlng.
Check the fr%ezmg and chill compartments to dee whether | -
there is enoug\h room_for a small tray im each. If the only - i T aeee
réfrigerator available is-in the school kitchen, be sure'to o
ask.the cooks, fov"permlssmn to-use it, Notify the custodlan T

* that you will be puttlnq a small“lamp under a box m you‘r ) -
room and thdt this lamp is to ‘be kep?: on day and ‘night “for
-three or four days N . o i - \

) Use a grease penC1l to mark the squlrt level on the med1c.1ne
‘ 'droppers ohe and onte-fourth inches from the open end. , --- .
Then have seme children help you- arrangey: on trays, the . -

“Y’naterlals jor'each group of four . . e .

e

PROCEDURE oo o o R

Act1v1ty A ' - Lo - T - S
. Have the -class gather in front of the bulletln lgoard Qulckly
#°  go through the information, sheets _emphas121ng the reason -

— why- -separate experlments pedtorbe set up in” order to find . ' ST
" out.if different amounts of moisture and llght ‘affected the _ ' .

» behavior of plants and an1mals it was not poss1bLe:1to,f;nd~w DT
out the ‘effects of any orie condition by study1ng plants or .
animals on ‘thé field trip or in thé pieces-of nature,l because
many condltlons wereaffecting the plants. and “animals at’ .
the same time, Theréfore experiments had to be\set up whcre T

“

. only one conditién at a tlme was v,ar1ed * BN

— PN . e

- . - -\: . e e

SO FAR WE 'HAVE EXPERIMENTED WITH MOISTURE AND I

* LIGHT.  HOW CAN WE FIND OUT IF DIPFERENCES IN T T
TEMPERATURE AFFECT PLANTS AND- ANIMALS? " (Set up

' experlments, us1ng Just plants. or-just ammals, 1n -whi¢h T
every COl’ldlthn is kept the same except the temperature ) o L i ;

-

- ¢ -.WHEN WE DID OUR’ MOISTURE/PLANT EXPERIMENTS WE . .
‘FOUND OUT THAT DIFFERENT AMOUNTS OF MOISTURE T e )
AFFECTED THE GROWTH OE RADISH PLANTS ‘ -

t.} halY
-

r , . . .

- - A
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i
r
H
r
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i Review the graphs showmg the results; pomtmg out that some
- of the seeds did not grow at all, while others grew very well, . .
S The amount of moisture affected-the growth Qf the radlsh seeds,

\;’ - -

Tz WHAT WOULD WE HAVE. TO DO TO FIND OUT WHAT EFF

S } RADISH SEEDS? (Set up- experlments in whlch radlsh seeds L "
are planted \orel\dtff\er\ca\nt temperature Condltlons ) - '

- IF WE FIND DIFFERENGES N HOW-THE.SEEDS GROW,~HOW:

' . WOULD WE KNOW THAT SOMETHING ELSE =—MOISTURE, -

. ot ©_ EIGHT, SOIL, EIC. -- DID NOT CAUSE THE DIFFERENCES?
T e M~7w-~(w-e—sheuld keep all other conditions the same.) \\“\\
T RN ’ v L T T
I . ' WHAT THINGS SH@"U‘LD WE KEEP THE SAME?

[N

©
~

el List the various things on the chalkboard, as. the chlldren
. , suggest them. L o
I ‘Keep thé same . Vary’
- ’. .t - , M .
<t S o . Moisture ... - Temperature
' _Light o S ‘ -

T T ) Number of seeds in a - T

L Y e XY cOoRtAINer s e
: " .. . -, ~Kind of'seeds - - - - e .

R e . ° - Kind-of soil ° —_— L

R ‘ -« - “Amount of soil . L

Depth seeds are planted - * ! v

Type ‘and. size of contamer R Do S

.« a

IS . .

e - . . e

14 g0 . /" - [ -
NERE 2N . T N ) e - ot .

~ PO

B

e S - It is nnportant that the chlldren notice-that the temperature .
"7 A Lo Is the only thmg that is dlfferent from setup to setup. e

¢ . S
> . T . - -

-~

.- ; . Tell~ the chlldren that they will be workmg in.groups of four,
. - T and that each gréup will prepare three. ternperature/ radish - ,
L e seed setups. Ask them to. watch Carefully wh11e you demon— "
. : strate the steps of the experimént, so that they will’ know "
v . " how.to do jobs that will be assrgned latere - L
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Br1ng out a tray of materials and demonstrate to the class how *
. to' set up thé experiment, (The following steps are- in the . R
R ”"“' Student Manuals on Worksheet J; so it is not necessary to - T
N . write them on the chalkboard.) - - . ' )

. Step l Put two level spoonfuls- of soil in a one-ounce conz e
N tainer, - Remlnd the class that ‘each group w1ll be
preparing three setups. ’_ < a

o wae -~ -
- ~ @ > -~

Step. 2. Put two squirts of water into. each contamar One

v . . "squirt" describes water: drawn up °'to ‘the ‘m%rk on “
the dropper. (You may- want to remmd the chlldren ) R S

how to.use the- drOpper.) Two squlrts of‘gwater :

should saturate the soil in the. contamer, but there ..

*shoould not be anhy water standing on the surface. !

If there is, lay.a piece.of paper towel on the sur-- o

ez v et - . face to draw off the excess., © -~ SRR

\ Step 3. Put.ten rad1sh seeds in- each setup. S .
e e e - P h

. A ET T ' ; o - .
. ) ' mPress seeds down so therr t0ps are level thh the .
S - .+ . soil, \“‘\\ DR . ~

. 3
. . ~ B - T N

Step 5. Cover the contalner with plast1c wrap,,and secure .2 '
_with a rubber- band Discuss the reason whythel_ - '

A ST 1) 1R s e e s+ S o o i

_ RN ) " “plastic wrap is ‘put o""the”c“dntalrrer"* (TO“keepwtheM«« S
S " ' ) mo:tsture int) s I W
- o P 1 .. N ».'* "\ - . i N
s . . Step’ 6. Wrap the container 1n-alum1num foil, Ask the chils - .
. : L T ~dren to fell you why you did-this. " (To keep the amount

. Coe of light in each setup-the same. No.matter where
) you put the setups, they will all-be in the dark
because of the foil. )-
NOW THAT I HAVE MADL ALMOST FVERYTING THE SAME N -
-- MOISTURE, LIGHT, SELDS,- ETC. -~ WHAT SHOULD L
BL DIFFERENT? (The temperature, )/ .

-~y
1

R

>
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A 2 o i arne o o ooty s,
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i : , : Heated area -~
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-"Ask the children to suggest how you can provide different

7 temperatures for the setups. They will probably suggest .
. . ‘putting some-of the setups in the sun and others in the shade,.
S " Help the class to see that at night.ali ‘setups ‘would be in
o ‘ areas where there is no heat from the sun.. Theréfore, all
would have’ approxinzg'gely the same température. "o

‘Ask the ch‘ildxfen What.they do at home if they want to keep’ ‘-

something cold. &ome should think of refrigerators, Ask
_ for other suggestions of areas that would keep setups at Cor
© certain; blitdiffererit, temperatures for a few days. Listthe. °

. . Suggestions on the chalkboard: : LY K "u . ‘
L - Freezing cbr_npartméht of refrigerator T
<L "+ », Ghilling compartrient of refrigerator L : -
e L Room temperature T ST

.
> PRI

-
B B e - . e .
.= - N - N . . PR
. N EN
. ¢ 3

o . There are few heatéd areas that maintain a constant tempera- . ..
. I ture, but you @;‘an 'makg a fairly, suitable one-by putting a box ‘
- . over a lamp with a 25- to'45-watt bulb, Be sure that the box
Coor Is &t least 3" highér than the bulb, to.avoid fire hazard; The -
bulb will be-kept on throughout, the experiment.’ Lo '

- = . N . . +
. . *
» . ¢ 1
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_ Divide the class into groups of four, Assign each thld in

_ brought to a certain locatron. .

- . aa ’ - M
- -
Tl . .

HOW CAN WE BE SURE THE TEMPERATURES ARE REALLY
DIFFERENT IN THESE LOCATIONS? (Place-a thermometer
1n each area and check the temperature read1ngs da11y )

The readlngs can be recorded dally ‘on a classroom chart.’
You nmay want to assign one child to do.this job., He should."
record the témiperdture when he. comes in the mornmg and
before he leaves$ in the afternoon. L - .

the group a lafter, A throughy D+ Write the jobs for each ¢hild "
on the chalkboard. (They are’ also given on Worksheet 1.)

; .@Hﬂ " Job. , . *\:- ..
- N S Step'h-. - -
N Step , \ : - 5
G . .- steps3 and 4 - . .
... .D: " Step 5 o s
r e i:f;?zhx* y . Step 6. Tl
LY G clea‘ns up . T e
-G’ Gleans up o

H -

' Have the chlldren in each group take a trayuand work in n -
~assigned- area.,,,i,_, g . : i o Thow ‘| .

TR N e e s

PR
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When the groups have completed*thelr setups, have them-~
D1v1de the setups according = .

to the number of locations you will be using: Keep about . 2 S
nine setups 41 the room temperature location and divide the oo
remaining ones among the other three. locations., A class of .. " - .
.32 children will have 8 groups and. will prepare a total of | o
24 sétups. If thereare 3 locations in addition to the room ™"
temperature location, you w1ll have enough for 5 each in
the freezmg, »chilling and. heated afeas, .

—n S !
A v i

- -




You widl need the nine setups that weré kept at room tempera-

. < Coe ture for Lessoh 14, These should be-kept out of the sun at , o
) \ R all times, and should be -kept in one group to insul;e that they

) A have uniform temp‘e‘rature. ) . . -

_ . Place all the setups for each temperature Idcatio%n a small .
oL T tray or other container. Use masking tape to label the tray .
e and eac‘“ﬁ‘E‘etupwith,\th,e__‘nam‘e of the location. Put the tape

— .
) T e d
N—

- . label on-the plastic container,” ——-..

, You may want to emphasize the va‘riabil'ity of living things as - -
e . the reason why you don't put just one setup in each location, = . R
4 J . ~ J‘
- o Put the trays of setups in tlhe différent temperature -zones. .
. ‘ ' The trays should be left undisturbed for 3 or 4 days, when .
thére should be a noticeablée difference in the germination
.o _ of the radish seeds from location to location, "At that-time

W ) conclusiens can be drawn, according to procedures described , "

-

5 © 7 in"Lésson.l4, ° “ .o . A .

W hen the {:empejratu}e is established for each zonef}ou méy N b

'want to tape a record of-the reading. on each tray. (The tem- =~
peratyre in the refrigerator freezing compartment will be < o

T about -1 SQQ, or 5°F, Tohe chill.compartment temperatyre
-will beabout 5 C or 41°F. Room temperature is. about

N LI 2‘\3’ C or- 74°P, and in iheo~inverted %ox with.the lightbulb, . ] '
\ Y . ' the temperature may be 40. G o1 04°F.) B »
» A‘:’ . . . a . - N 3 . i . .- » . ) )
- - N : P Lo v
. T — s
& o a ¢ -~ “ o e, )




Pl e~ 5 - R 2';_. - ‘1

Lesson 12: EFFECTS OF TBMPERA'BURE ON ANIMALS (GOLDFISH) oo

— N 7 . . ' .. ‘q i
In Lesson™ || the chrldren set up temperature/plant expen— )
ments to find OU\. the effects of different temperatures on T R

.

radish growth|. In this lesson they will set up an exper1meht
to observe the effects of different temperatures on the breath-
ing rate of go 1df1sh The children gather data from this ex--
“'periment whi Lh they convert into a bar graph. From this =
graph they drscover the functional relation between the tem-
perature of tTe‘-water and the breathing rate of the goldfish.
£ «
It is important to follow the procedure of this lesson care-,
. fully --"not omitting any of the préparatory steps -- as trials
" of this lesson have shovvn that thelchildren need practice in *
learning to count Jregular rhythmgf (such as the breathing of
the golcfﬁs h)— and in counting for a~ specifiéd time duration
(such as 20 second\) . "The c}uldr;en also need the step—by—- _
step explanatmn “of what they are going to do and why they

-.._,,

are gomg to do it. o . -

. .Actrwty—A at the\bulletm board should take from Sto 10
'mmatcs. Activity B; -the experiment, should take from 45 ! i
to 50 minutes. Activity C, the graphing of data, shoul L
take approxrmately 5 to 10 minutes. . Total teaching time .-
“for the entire "lesson ought to be between 60 to 70 mmutes ) - '
. —— -

14

~- MATERIALS . T e : SN
. b S ’ e e a2

-- for the class -~

- yarn magic marker, | new mformatron Sheet, l new
headmg A "TEMPERATU‘RE", and 2 new subheadmgs, - T

T S"Plants " " and"Animals", for the bulletin board . '

- aquanum with goldfish (I fish for ez each group of 4) ) \ .
— fish neét , . Lt )

. . . » . . -
o= light meter- oLt e . L . \\‘ L
P cToe}wwyﬂh secbnd hand - e , L

- paper shaped hke a pigce of pie to cover time- duratmn ST \
of 20 seconds on the clgck; maskmg tape .. . S \
— measuring cup 7! a—— - ( '
. . ° o~ - «M s
- 15 =~ -~99
' <7 - G -




Powd

~ .. , — thermgmeter . -oW P .
. - >
— tray ) ‘ '
- . ™ . )
v e " - for each child == . ~
4 - S .

L -~ Worksheet 21in Student Manual - % . C N

— penc11 - e ' ‘ o

. , o : ‘ .

PREPARATION_

t
s

- \for each group of foureq 54 E

-1 goldfzsh and | cup of water from the aquarmm 1n lb‘rounc
plastic’ conta1ner

v

-

— 2 ice cubes in 4-ounce container

-

" Make the new headin‘g_'
. and two subheading “for
. - the.bulletin board, "dnd -

- . have f@ady a large sheet
of paper for new informa- .
tiori, yarn, pins, efc.
Then _cnt out a piece'of °

' red construction ‘paper
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 the area between 8.and 4, (but not the

N
.

- tumerals) atthe béttom of the clock wouid probably be most

convenient Put loops of. maskina tape on one side of this
- wedge so that it Wlll be ready when you need it. 3 .

N Have a chhd help you assernble*the materials for each gtoup
Jon trays. Be sure each |6-ounce eontainer has only water
from the aquarium (one cup) and that the fish are treated:
gently as they are being netted and transferred from the .

aquarium to the contamers . ' S R
) 4 - » SN '
; ) ~ . a 3.
- > ; .I -
—— . R Py R
) . . . —
. _3{) .
N “ T—
* é - E .
o -
S " . .
12+
. e . o \_:...«-—w"""
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P BROCFDURE'

a ActhtyA , . .

- "TEMPERATURE" below "PIECES OF NATURE" and'to the right ...

Cd
L}

RECINE \ 'Plant‘s;

-4
»

e .
Have the ch;ldren bnefly rewew the mformatzon on the

“ bulletin board. DlSCUSS Wwith the class the,reasdns for

setting up’ experzments ‘where. just mcnsture, or Just light,
affected the plants and arumals. Reming the children that
yesterd@y they set up cxperiments which would show only
the effects of-temperature on the plants’, Pin the tieading

of "LIGHT." Coniect with yarn. Then pin the subheadmgs
"Plants" and "Ammals ! below the heédmg . “TEMPERATURE

Connect _hese with yarn. - g e ».‘
B { N ¢ 2 T - N

v, .+ PIECES OF NATURE

. &
v

s — |
MOISTURE~ S LI_GHT‘ TEMPERATURE .
Ammals Pfants- Animals § Plants Animals

F‘lﬂ

-«|

l“‘

r‘lm*

4

~

~
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W Yu

; . - Review with the class the temperature/plant experiments set

ot up in Lisson |1, Fill in the "W HY" and-"HOW SET UP" . , :
.spaces of the\ inféf‘rﬂé,tion sheet i with the help of the cldss: : )

e - : MU ' "

B o : WHY? To find out whether

IR different temperatures affect

the growth of radish plants, . =« =~ ° .

: . - et »A' L o ;' , o L ®

T HOW SET. UP? All conditions

. . o " the same except the temperaturé

Sy 3 - T ' atthe Kcations of various setups.,

3. *
- i . Al
. : “ PR
. - . B ~ «
s, E B

Re‘mipa th’e:cliildréﬁ that they will; have to wait a few days- . "“ :
) .0 to 'fill in the results on this information sheet, Thén pin.: . e
P PEEE - -it-to-‘thé bulletin board below ttie ngw subbﬁﬁ@ing) -'Plants, " ’

(R . ) ‘ . . "‘ A . ) ..'é !% -: ‘- . -.

" Activity B. - 77 S - e T
' Take one goldfish to a démonstration table and have: the T
children gather around it{ Then ask: L L

L4

[l *

_ ‘ . SUPPOSE WE WANTED TO FIND OUT HOW DIFFERENT. SR

o i TEMPERATURES AFFECT SMALL ANIMALS LIKE. THIS GOLD- . -

iy -~ . FISH-- HOW COULD WE DO IT? (Set up experiments .
Lo and observe what the goldfish does,) S

- N .

. , WHAT THINGS SHOULD WE REMEMBER TO DO IF WE
- Cw © WANT AN EXPERIMENT WHERE WE CAN BE SURE IT IS ONLY

C . - THE TEMPERATURE THAT IS AF?EQTING THE BEHAVIOR OF .
. L THE FISH?. (We will have to keep all conditions the same, - ‘

A : - except the temperature.). e b

'List on the cﬁaikboard thq,g;riteria_ suggested by t_he.chiidren ‘ o
°€"fqr the fish expériment. :

-

& o Keép the Same Vary - i N

. -Kind and amount , femperature - . *
Sl . of water , . '
‘. ' Amount of light'
h ‘ " - - . Type of céntainer
Type of fish -

. ' . £,
L TS
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'HOW GOULD WE PROVIDE DIFFERENT TEMPERATURES i
. FOR THIS FISH?  * S 7 N

! The children may suggest temperature locations such as those LC
used in the temperaturé/plant experiments, but remind them . T
that they will have to obServe the behavior of the fish -- . . NN
somethlng 1mpossrble to do-in a refrigerator, -

) . CAN ANYONE THINK OF A WAY WE COULD COOL THE
. ' . WATER AROCUND THE. FISH? ’

By now, some child will probably suggest néfng’an ice cube, )
so tell the ¢lass that the temperature of the water could be
T regt;lated by placing zero, one, and then two ice cubes in
the water and measuring edch ‘change in temperature with ; ]
~ ‘  a thermometer. They could observe the behavror of the' fish . — "

“in each of’these conditishs,” = . DT

. - P / N o
WHAT BEHAV'IOR' CAN WE OBSERVE”’ u R

. e - A The children may s;geét the following

e (a) W could see lf the fisl eats. dlfferently. (Explaln that o _
a,"’{ “ the fish do not eat for long enough periods to detect any oy
. » differences in behavior,) - :

TLes 0 . (b) We Sould see if the fish swims differently in warm and
LT in cold water, {The difficulty with this is that the fish is _——
Corony in a small space, , It might not be posslble to judge whether e
Co T 1t was swlmmlng in a dl‘ferent.,way from normal, ) ‘ o g

a (c) Wg can observe how it drinks. Q(Some chlldren wlll say :

el , that.the fish is not drlnklng -- it is breathing. Ask _what . 3
: makes them think so. Then say that if the fish were drinking - - . - e

all that water, it would soon expand ,I-l'lce a balloon and burst. )

2

A WHY DOESN'T THE FISH FILL UP AND BURST? (Because

i the water comes out again through the slits on the sides

_of its head -- it$ gills.) R . .

WHAT EVIDENCE DO YOU SEE THAT THIS IS WHI\T IS
HAPPENING? (The gllls open and close in rhythm with
the drlnklng movements of the mouth, )

s
AW
AR

’
. " . E
£ ' . . .
. . 403
.
] .. [
. A
R . .

~

- N v
~ - .
w A .
. EMC ‘ L] . (- . %
< " N <
JAFuitext provid: c < . ‘. . . . -
. . -
.
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WHAT IS THE FISH REALLY DOING? (tt is breathing )

Callona chi1d to place h1s “hand on his cheeks and imitate
-the breathing of a flSh

IF YOU WANTED TO FIND OUT HOW FAST OR HOW SLOWLY
A FISH IS BREATHING, WHAT WOULD YOUu GOUNT"' “(Either
the op,enings of the mouth or the movements of the gills.) -

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 ITS- BREATHING
WOULD REMAIN THE SAME? .

. o Record the hypotheses and”the number 6f children who
s responded to each on the chalkboard
In colder water, the fish will breathe faster. / 07 ;
In colder water( 1t Wlll breathe slower. - 5 "

. Colder water will not change its breathing rate. S .

P " BEFORE WE CAN'DO AN EXPERIMENT WHERE WE OBSERVE
i HOW.QUICKLY-OR HOW SLOWLY A FISH BREATHES THERE
) ARE SOME THINGS WE HAVE TO LEARN.

. Ask the childrén to retLlrn 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 can‘do this counting exercise well,
they can start their experiments. -

CI . . . IAM GOING TO CIAE IN TWO DIFFERENT WAYS ANDI: - =
. . ' . WANT YOU TO TELL ME WHICH TIME 1 CLAPPED FASTER.

Clap five times with a slow steady rhythm. Do it again

at about the same speed, Ask: - K :
WHICH TIME DID I CIAP FASTER =~ JTHE FIR%'PI‘ TIME OR
THE SECOND?




The' children will disagree. They should perceive that this
has notbeen a very accurate method of judging the rate of
_your clapping. . . . e N

t -y 5 %
1

HERE ANOTHER WAY WE COULD TELL WHICH TIME I
CIAP FAVTER" h s

“The ¢ children may suggest watching your hands as well as | '
'listening ‘At this poinf, ii no child brings up the idea, sug-
gest counfing the number of claps in each series .

,‘t ,\ - ..- « -

N

NOW I WILL CI;AP ‘AGAIN .. COUNT THE NUMBER OF CIAPS

E}}@H TIME AI\hD\T\E\LL ME WHICH TIME I CLAPPED FASTERt .
Make your first series five very slow, steady cla‘ps < Make
the second ser1es five very fast, steady claps. Ask

‘H - .
HOW MANY TIMES DIDI CIAP EACH TIME? (Five times,)
WHICH TIME DiD‘I CLAP FASTER? - .

Probably every child will say you clapped faster the second
time. Then make the “statement that, since everyone said ._,
you clapped five t,mes each time, you must havé clapped at
the same speed. ‘The children will quickly disagree, .

IF WE ARE GOING, ‘1‘0 COMPARE THE SPEED OF ONE

- ROUND OF CIAPS “WITH. THE SPEED OF ANOTHER ROUND,
WE WILL HAVE TO DO SOMETHING BESIDES"COUNTING,
WHAT SHALL WEDO?"

" The children should suggest
the need ‘for timmg each round .
of claps. If they do not, ask
them if the clock 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. '
would travel in twenty seconds.
Tell the children that the see- | -
nd hand will be their timing
c%evice




.T‘\M\ . :
- . . e o ’ 2 N
" () .o - ":. a
» ] - - "
. .. N . s , “
”\._\' -Then say: - S TT——
) \_\ WHEN THE SECOND. HAND ENTERS THE RED AREA, -WE - -

~ WILL START COUNTING. WHEN THE SECOND HAND -
I?EAVES THE RED AREA, WE WILL STOP COUNTING

“Write the follow1ng on the chalkboard: L R
N ‘ . ' Qou-ngs;ir{ 20"seconds’
N Trial 1: '

. .Trial 2:

Now tell the ch11dren that, w n you start clappmg again,
. you may ‘start before the segond hand enters- the red area of
- the clock, and you may coftinue to clap after it has left the
' red atea -- but they are nly to count while the second hand
1s in the red area.

> // ' . s ,
. . $rial . Clap with a/regular, slow beat. Ask the children o
how many times you clapped in 20 seconds.’ if the range is
gnéater than 6 to 8 counts discuss why this happened

A . '\ (Some must have started dounting to6 soon. ,Others may have’
contmued counting too long.) _Repeat the elappmg. The =~ . .,
- . range this time should be not more than four counts, ‘Wwith
R _/, maybe one or two children very mush off. Record the closest

? . F ~ count in the space after Tr1al | on the chalkboard

B
s

e d xg
»

Practice in»cGounting your claps
«during 20-second time periods

"+ prepares the children for-more
aceurate counting of the breathf'
of the. qode‘zsk .




Trial 2. .Advise the c¢hildren that you may play a little trick
= them this time, so they had better watch the clock very '
closely, Start out with a regular beat, but changé to an ir-
«regular-rhythm;— Ask ‘how--many-ti m’gs_ydu.;c:lap_ped . _Record
the range; but if it is too great, rei),éat the clapping. Record
the final count on the chalkboard. ”‘x,‘ B ;o

Y -
v % N

k)

—~

. Counts in 20 séconds
Tral 1: NI
~ Trial -2: Ho

IMAGINE THAT THE NUMBER OF- CLAPS I RECOR.DED FOR
TRIAL | ARE THE NUMBER:OF TIMES ATISH B'REA'!.'HED
DURING TWENTY SECONDS, AND THAT THE ‘NUMBER OF '
CLAPS RECORDED FOR TRIAL 2 REPRES_ENT THE NUMBER
OF TIMES THE SAME FISH 1ATER BREATHED IN TWENTY
SEGONDS. HOW WOULD 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.) s . ’

. ¢

d

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

work area to edch group: _Give each group a tray (goldfish,
ice cubes, thérmc’:met:er) an:“d"'_c_g_ll the children they will need

-,

-

s’

'Worksheet 2 from their Student Manuals, and pencils, to re-
cord data abé;ut the goldfish. Show them the connection be-
‘tween thc; drill they have just had in counting your claps and
the breathing of the goldfish by asking: .

OBSERVE HOW YOUR GOLDFISH BREATHES, AND TELL ME

W HETHER IT BREATHES STEADILY -- THE WAY I CLAPRED
_ NTRIAL ONE -- OR WHETHER IT BREATHES SOMETIMES
. FASTER AND SOMETIMES SLOWER ~-.THE WAY I CIAPPED
"IN TRIAL TWO. T T T

¢
/ot .
/

‘Discuss the need fd;fabgewing the breathing of the fish very
closely because the thythm may change. ' S

W HAT 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.)

~




oy, PR

Next remind the children how to read a thermometer correctly
-- at eye level, - |

. “1 -
L.

Worksheet 2 .
- Unit 23

Name I

Data

~ Now ask the children to ook
— at the upper part of Works heet
K 2 and ask: .- ) -

Trial '

Temperatu're/

of water

(14

HOW MANY.TRIALS ARE WE

Breaths in
20 seconds

.

22

.GOING TO DO" (Three.) .
HOW MANY ICE CUBES ARE

40

‘i

< 12°¢

WE GOING TO-USE FOR THE
¢ FIRST TRIAL? (None.) FOR .
» THE ‘SECOND TRIAL? * (One

25

< 3R T

6° ¢

<ice cube.) ‘FOR: THE THIRD
_ TRIAL? {Two ice cubes.)..

5 .

' Graph

.
S

| Tell the-childrés that each

Number
R of
Breaths
in 20
Seconds

-

euSEBREREES .

~ 225

-~
i

LT
. “/2.?

— - - THe kin and amount of water
" is the same for all the setups.
"+ Have the children compare the
‘water levels in the containers.

pe—et
e

g 0 Then have the ghildren’check .

A R s

Trlal 1

* Trial 2

the an)ount of light at each

Trial 3

work area with the light meter,

-

/

. wv-.l

FEUUE, B ,

\]

108

Trial 1.

=3

ki d E S

The amount of light should be
ghout.the same at each place.

2
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Briéfly describe the procedure to. be used for the exper1ment-

The goldfish is in a container of water.  The
water is at room temperature. The temperature

of the water is.taken and recorded. Counters
count the number of times the fish bréathes in

20 seconds at this temperature. {The number of
breaths in 20 seconds is recorded\on the work-
sheet. (Have everyone note-the p oper place

for the data )

129

goldfish is swimming in one ° «
.- cup of water from the aquarium.

.
. B N R .
. . « N .- . N
B . .
N . . o, v . .
B z N '/ . . - PRI
. . . o N,
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'Trial 2. One ice cube is put gently into the water with the
‘ fish. When the water gets to IZ C, the number "
of breathing movements. the fish.makes in-20. sec-
.onds is again counted and récorde‘q. ;
. . . Trial3. Now a seoond ice cube is.placed gently in the -
. - water with the fish, Whén the water gets.to
- ! . 6 ¢, the number of breathing movements the fish .
. makes in 20 seconds is cour.,ed and recorded for
" a third time.” . - -

. WHAT IS THE FIRST THING WE S§HOULD RECORD ON OUR .
WORKS HEET? (Te‘mperature of the water.)

Each group w111 do this.- They should then carefully remove
the thermometer so they can see the goldfish better,

Assign two people to be counters for Trial ! in each group,

two for Trial 2, two for Trial 3. (There may be-some who .
count more than once,) Discués the reason for having 2 o,
counters- at a time. -(If the counts ‘are not very close, there . ..
should be a recount ) ‘

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.) .

,a.e;,.’

*
P
[ BRI

WHAT SHOULD THE OTHER PEOPLE-IN-THE-GROUP DO"
(They should watch he-cl6GK and tell the counters when
to sta nrd-when to stop ‘counting, They should speak‘

Do ' /softly so other groups will ‘not be disturbed. ) .
/,/*——*"’/M( _ i e e e e e o b — o s T e e s
e T : ARE THERE ANY QUESTIONS BL‘FORE WE START? (Make
sure everyong uhderstands the .procedure before starting,

because the periments can not be repeated. A fish will -
R ""é'hdur‘e"t'his-'expem:ent nicely‘once, but should not be
used for a repeat until several weeks have passed.)

Trial |, All the groups should complete Trial |, making
suré each one in the group records his data. . '

2




“Trial 2, Trial locounters should be instructed to pass the ’
goldfish carefﬁlly to Trial 2 counters.. Trial 2 counters N
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 untll the tem-
perature lowers to 12° C, before they make their count,
When the temperature reaches IZOC,wthe counter should .
remove the thermometer, and tell the timers theyi%‘e ready}.
When the second hand enters the red area. on the clock,
the timers should tell them Yo Start counting. Later, when
the second hand leaves: th'g}red area,.the timers should
tell them to ‘stop.. The entire group should then record the ~
count for frial 2. . o . .
Trial 3. The fish is pa/sse'd to the counters for'Trial 3,
They add a second icé cube and wait until the temperature
lowers to 6°C. Thén they follow the same proceoure as

L]

: e e
Trial. 2,. . ) .

Cleanlng trp One’ perso,n,frerrr @ach group should return
the fish a d«equian’en-t’to the teacher as soon as Trial 3 .
i completed The ice should be removed quickly.” Then
the fish should remain in; "théir plastlc containers until

the water has reached the same température as when the
« experiment was started, Then they should be put back

into-the aquarium. . , - v

-

Activity C ~
Have the children use Wor‘csheet 2 to convert the data at the

top to the bar graph beneath the  data, The amount of help, . ... ...

youf €lass will need for this act1vity “will, vary. You may want
to introduce this as a group activity and theh have_the children
complete their individual graphs, (You may even'want to make
a transparency of the worksheet to hélp tl}e children )

When.the ch11dren have completed their graphs, d1scuss the
results, Refer to the hypotheses made earliér, 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 room., Have the children compare their group's graph
with the graphs of other groups in théir free time,




. . - . . - T

= . “Lesson I3: EFFECTS OF TEMPERATURE ON ANIMALS (MEALW ORM BEETLES)

.In Lesson 12 the children found out that different temperatures
. "affected the breath#ng rate of goldfish, In ‘this lesson they will
. o set up an experlment to find out how different terqperatures will '
P : ' affect the behavior of mealworm beetles. In the experiment «~
R three beetles bécome 1mmobile when placed in a cup under
- . . -~ which there is another cup contalmng crushed ice. "Than ene
‘ beetle is removed and placed in a.cup heated by’a cup of wa- e
ter at room temperature, and another is placed in a cup heated -+ ° I
< . ) : over a cup of warmer water. The third beetle is placed i "*/
A . chill part of a refrigerator {o see whatw Bppeén to it there’
) By ‘counting the swings of pend um the children measure .. N
L . ‘ . . til;/t;Wﬂ akes. for the beetles to start movmg a'z}a 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 from 35 to 45 minutes.

P

‘ 4

¢ ’ ‘ . e

. > MATERIALS
. o N

o ad . ' . ) N
- . =; mealworm beetle colony . ' ‘i T

' _— one-fourth cup of salt ,

- c‘ru‘shed ice cubes - Co - Ve
: - - pltcher of water at room temperature \! ,
o . A . - :
N v e . L. —_ pltcher of water warmer than 30 C 5 \’ ..
E . 3, .
) 3 .

== for eacil group of four -~

e Ny e Y : T v
e s e e ~—"6 four-ounce ‘Rlastic coritainers ) T T e

— 3 thermometers

ith .pl?astic backing cut off just above
the bulb_ p o

~

— 12" pendulum

\ . ]
: ~= for each child -- ‘

— {A/orksheets 3 and 4

—péncil




. ' backing. (In the experiment, the hottom of the bulb must ™
/touch the bottom of the cup'in order to obtain a reading.)
: T However, do not cut’off too much or the'therm\cz‘meters will

Cy

: . Y T .
- .
‘ .

~
-

PREPARATION - | | S .
‘ Let a pitcher of water stand ovérnight s6 that the waterﬁi/

be at room temperature when you w. t-i:o-ﬂ"se it., Cut away
a small part of the plastie-backing on each thermometer be-

?tho’m/b/rt so that the bulb extends beyond the

'

[N

4

- %7+ break too easily.

Just before the lesson, Qrush a tray~of ice cubes. Also have’
_ +«0on hand a pitcherof hot water. N =

Ask a chi’ld to assemble one pendulurﬁ for each group., The
necessary ‘materials are: tape, a ruler, a. twelve-inch piece . . .
of thread a paper clip and a nut or smker for a bob

D ’
¥ » x “ ™




~_.——H&Vve 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 containér for each group.

3

.JA‘_ssémble on'trays the materi'als for each group. .
PROCERU RE . | I R
YESTEEDAY WE DID AN EXPERIMENT WITH‘ GOLDFISH.
‘WHAT DID WE FIND OUT FROM THAT EXPERIMENT? (That
different témperatures affected the’ breathing raté 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: amounts ,0f light affected the bestles ~-
they went touthe darker area. Different amountsof moisture
a‘ffected the beetles -~ they went to the dry area.)

WHAT COULD WE DO TO FIND OUT IF DIPFERENT TEMPERA-~
TURES AFFEGT THE BEHAVIOR OF MEALWORM BEETLES? °
(Set up experiments ‘where everything is the same egcept the

"temperatures and then observe the behavxor of the eetles Y

WHAT CONDITIONS SHOULD WE KEEP THE SAME/, AND WHAT
CONDITION SHOULD VARY? List the cr17ter1a fot the experi-
ment on the chalkboard .

4
{
!

o

Keep the same . Nary

- Number of beetles. // Temperature -
_ Type of container . :
. Light : o
Moisture . 7

“\

I HAVE HERE ON THE DEMONSTRATION TI\BLE SOME. MATE- )
RIALS THAT MIGHT MAKE IT POSSIBLE FOR US TO OBSERVE
THE BEHAVIOR BEETLES WHEN THEY ARE EXPOSED TO
DIFFERENT TEMPERATURES .
Ga ther the class near the demonstration table so that everyone
can see Clearly. Aés_emble a cup apparatus in front of the class.

134
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<

N s .
&,

Use water at room temperature. v(See‘dlagrams and truc.tions

betow.) Let the &hildren identify what they see. (Two containers,

ohe inside the other, ‘water 1n ‘thé lower cup, and a ‘thermometer Lo

in the upper one?) <

-~

water & : '_ < water-
" ou in‘outer cup
t* (rbom tempera’t‘ure) " (warm)

- - -
- -

The plastlc Cups are assembled as shown a’bove Note that C

wheit one cup is placed in another, there is a spa,ce betwee

the bottoms of the two cups. This $pace can accpmmodate'

water at different Jtemperatures, The inside of the upper cup,

remains dry and can accommodate a thermometer and a beetle, -~ .
_ The thermometer shows the tempera ture of the bettom of the © .

A LN e .

upper cup where the beetle is placed, - - v K

.

' . Y . H 3 . I

-

* Note that all air must be allowed to escapq\frdm the Space B
between the cups, When water \is*placed in the spacepformed '

. between the upperfand lower dups an_air bubble usually is s, 4%

Seen., Thls bubble can interfere .with the*passage of cold from

. the water in the space to the bottom of the uppér cup. By :
. Picking up both cups and tilting them, the air bubble ¢an be+ .

made to escape. This should be done before the apparatus is

used, , R S




*

Blicit from the class where the beetle might be placed‘, how ‘
. the temperdture in the upper cup could be changed, and how the
témperature in the upper cup can be measured ‘

©

o

[ . * b
Brlefly discuss with the class this ‘common phenomenon - on '
a warm day in late fall or early spring, insects appear —=- * . = .,V

flying, crawling, Jumpmg When the days get_cold, they .

disappedr. Also, on cold spring’ mornings, insegts. appear . :
sluggish. By noohtime they become quite active. Could - N
temperature have something to do with this? . o . .
. Transfer some beetles into the upper Cf.lp.. ' _ : i f o v |
::; WHAT IS THE TEMPBRATURE OF THE BOT’I‘OM OF THE UPPER Q}
o -DISH WHERE THE BEE’I‘LBS ARE? ° , ..

. Remdve the upper d1sh place ice water and salt in the bottom

"‘\ . . . . .

"Have a child read the thermometer and report.

BEETLES 'DOING? (Moving. around,)
OWER THE TEMPERATURE IN THE

[y

1y Sl
WHAT.DO.YQU SEE T
I AM NOW.GOING TO
UPPER CUP.

hd L}

re

dish and replace'the upper dish, Ask one chrld to call out the
faIl in temperature while the class observes the beetles be-

\

commg immobile. " - 9 -

-,

ARE THB BEETLES'DEAD OR ]'UST 'SLEEPING? HOW CAN WE

'FIND QUT? ce )

-

rd + - . K
thildren will say that the temperaturé should be ralsed or the’
beetles should -be put inr a warm place to see if they'will move
again: PR S K '

Now t‘ake\out a second assemblage, with water at room temper-

ature in the lower.cup. You now<have two .on the table. Call on = =+~i=
.a child to read the thermometfrin the second -assemblage—al’ld' o
report to the class. (1t. shoul read approximately room temper-

ature.). Have ‘a child calculate on the chalkboard the difference

in temperatures of the two upper cups. Transfer-half the beetles.

from the first apparatus into the second cup.. .The chlldren wrll e
see the beetles become actwe agam.
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L. - 'erg out a third asgemblage and have its thermometer reyister ,
o more than thirty degrees by using warm water. 'I‘hén .pose th1s AL AN

T i 'problem' , R O

e IF WE HAD THREE SLEEPING BEETLES IN A GUP 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 FXPERI-
o MENT?

- = o
X

- D1V1d€> the cLéss into groups of four. Assign a letter (A, B, C,
D) to the children in éach group. Assign” respons1b111t1es to
mrAmbers of the groups as follows:

-

* Ch11d A Th1s child‘is in ‘charge‘ of the cold setup.  He will
get water and crushed ice for the ice'water and salt .
mikture in the lower cup. When the upper cup.tem-. Y
- V- perature falls to 10° &, A will pugthe thrée beetles .
' ' ~ in his upper cup. Hé& should record the temperature . .

.on"his worksheet, . o _.‘ w T
. f~ o Child'B This child is in charde of the setup at room tempera“
ra— ture. He will put the water in the lower cup. of his .
apparatus., He will read the uppervcup s tempeérature o
s . and recotd 1t before the beetle, 1s put in. :

]

-
v M

Child C ThlS child is in charge of thé warm ‘water setup.
= He will put warm Wwater in his lower cup, -read

t . the temperature in-the upper cup, and recod it

- T before a beetle-is put in, , ‘ .o

»

-

* = ——

_ Child D This child is the timekeeper. He will atape the
.. - penduium-ruler to a des}c (see diagram on next o /
L. page) so the. bob can szg freely. - . . \“‘ K

L “
. He brings the bob up to positlon #l (not too high up) and lets.
' the bob go. Then he says, "Ready " When .the".bob returns all
the Way to position #1 he calls dut, "Set o On the second
return to posmon #l he saylé "Go." '_ . LT v

B i B
M ®

3 i N M
. . . Lt < . . D
N . IR - : . . Loeoe
. N s .
N ' . . ) . ) e




-4 suing of the bob . ’ .
from 1 to 2 dnd back, 7
- —goain to—1is a RN
. count of "One."
3
2
When child A hears "Go," he slides a sleepmg beetle from L7
. his cup into each’of the other two cups with a pencil, Child" .
. D continues to call.out the reéturns of the pendulum bob,
counting ONE, TWO, 'L“IREE etc. A, B, and C watch their .
beetles. When ah;ob- — — —
server seées his beetle W°rk8h99t3 ‘ Pe o
. ' Unit 23 -« Name
awaken, he records the -
¢, &
count of the pendulum | .
~he hears. (See"v‘\/ork“— .
sheet 3 ) Temperature Data for Mea_llworm‘Beetle Exper]\ment e
. ' ‘ ) ) i Tempera@ure Pendulum cm‘mt
; Have the children of of ¥hen bectles
each group take their Upperewp | wkewr
materials tray to their a
. Chi d A‘, ar ‘\\ N
asmgned work area and Setup with  \ o0 . 2__’_
perforn: the experiment, crushed fce  * ¢ T
When the children have and ealt ' .
complefed their experi- \ g
ment, they should com- Child B o _
plete Werksheet 3 with Setup wrth-  _ | 2_2 I3
" water at ~{
the appropriate data . fomporatune v
from their team members, .
These data should then. be - .
graphed on Worksheet 4. *thidc ’
il " Set {th water . ?
wzr:ngrwth‘nn 200«1 3 Z— .
n - temperature .
Q T .

‘1

C. T qgg N




" _ .
e - ! °
. . i
- \ ‘ ) e
’ ® [ N - -
. / "
£ - = t\‘ y - » . .
P . . \ N e « °
\&kl R L. o Note: qfﬁ'ms graph there is an s
orKshee . b}
- | wiEs o T vame,  ~ | : -arrow«extended above the T
i — N
- . v r .

10° bar graph_beyond 22
counts, If the.temperature

T - T T f .in the lower cup ¢ould be L
' o kept at l0°C the beetle
" Grnﬁl of Data from the Temperature .. Would not Wake up. Thls is-
- - - and Beetle Experimcnl\\ why v_ve did not extend the:
o Lo . o graph farther up.  the ice

- : . melts in the lower cup; the

] temperature will rise abovye
10°C and the beétles will -
awaken.

J : . o . )

Pendu!um counts
when beet les

K woke up

* Some children may riow wish '
to place a few beetles in the
chill compartment of a refrlg—

it . - ! erator to see if they will Te-
) L -t 100 ax® £330 mam\mmoblle or if they will
: Cold  Room Warmer - waken.
b Temperature of ufyer cur; - -
, CoL r A Have the groups discuss and .
_ oo T .| . compare results, (In most '
) ) cases, warm water will revive -
. . . . the beetles faster.) _
. . RESULT: Different temperatures do \\ ' .
affect the behav1or of mealworm- .

' ’ Ybeetles. © i ] . —

- "
»
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Lesson [4: EFFECTS OF TEMPERATURE ON PLANTS AND ANIMALS

1

P ) Th_.isgleésbn completes the work 'begun in _ieSSOn Il onthe

-~ temperature/radish seed experiments, It should be.taught
as soorn as there is a noticeable difference-between the radish
' setups at room temperature and thé setups in other témperature.
locatlons. “This should be on the.fourth day after plantmg. ’
In Activit‘y A the radish seedlings that were grown at room temp-
“eratufe are'used to find out ‘whether or not different temperatures
will affect growth,.once the plants have starteEi> growing. It
e w111 take a few days for results to be observed,

»

. In Activity B the children provide information for bringing the:

bulletin--board up-to-date. . .-

Act1v1ty C prov1des still another opportunlty for the children

o to Set up experiments of their own, in which to test responses

by plants and animals other than those already ﬁsed in class
expefliments. .

Teaching time for thislesson sh\ould be about 30 to 40 minutes,

MATERIALS

— temperature/radlsh seed setups from | esson |1
— 2 new information sheets for the bulletm board

— the same 4 temperature locations used in Lesson .11

— Living Things in Field and Classroom,
PROCEDURE

Activity A A AN .

. 3 kY v O
Have fqur-children get the trays o‘f ra_dish seed setups from
the various temperature log:ations. Place these trays on a
demonstration table around which the children can gather.

i

Askl'*fouf children to remove the foil covering from the radish
setups carefully, While they are doing this, discuss with
the class the reason for the foil _covering. (to-keep the amount
'of llght the same’ from setup to setup)

H

- ,":“'. 140 ‘ s ‘ 19




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 Ca
the following:

- Locatiori ' .- Results

Freezer. (—,I 500) Seeds did not germinaté . Y
Chill (SOC) -Seeds riid not germinete
Room (2500) " _Seeds ge“rm?.nated‘and grew .

:.‘Heated (4000)_ Seeds did not gerrrlinate :

The class should come to the general conclusion that different
temperatures affect the sprouting (germination) of radish seeds.

k]

—Discuss-with the childrén what the importance is of these
effects of temperature on the sproéuting of radish seeds. For
example, why wouldn‘ t it be good for radish seeds to start

- growing under a snow bank in the winter? Would it be good
for a radish plant to start growing m the mlddle of July when
it's very hot? Why not?

-In the course of this dlscﬁron\e\natu\rl questlon to be
ralsed is the following: T \\\_
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 locatlons we used before.) ‘

' | P
" Divide the setups'as evenly a's/‘possmle among“the four-areas.
_In the first-experiment tHére were nine-setups at room temper-
ature which"would be abéut two setups for each location. Have
the children wrap the setups as before and place them -on trays
in’ the - proper locations.




48
e

]

Ask the children to predict what will happen to the radish -
seédlings in the various locations, You may wish to record T
the predictions so the children can refef to them when the.
experiment is ready fof observation, ‘ o

- v

. . , . . _
. After two or three days have the class observe.setups. o
" The extremely cold and very hot temperatures will probably -
N retard the growth of the seedlings. - Discuss the implications -
' of this experiment with the class.. '

: 2
- .\Actlmty B

* Have the children gather in front of the bulletin board ér‘xd

provide answers for the information sheet for "Plants" under -~
the heading, MTEMPERATURE." Example: : *
; ) ‘ ’ ’ WHY? ‘To find out. if différent tempera=
. tures affect the germination of radish
seeds+—o -

'HOW SET UP? All conditions the same
e}<cept the temperature locations of var-

~ious setups. ‘
. Y

I . Co
 RESULT: Different temperatures affect

L . . the germination of radish s€eds. | ' o
.~ Al \ .

Lo
A

\ Then,Avith the help of thé class, complete_aﬁ}p{brmation
. shreet for "Animals" under the heading, "TEMPERATURE."
v - Example; : h .

/

- /.. . WHY? Tofind out if different tempéra- =
Te— tures affect the behavior of goldfish and .
of mealworm beetles. ' '

’ : * HOW SET UP?2" All conditions were the

" same, except the temperature, We count= —
t , * 7 ed the'fish's breathing for 20 seconds at N K
| ) ‘ . 3 different temperaturés, We cooled beet-
/ les until they were immobile, then found out at
which témperature they woke up most quickly.

~—

, ~ N T —— ,
- RESULT: Temperature differences affected
_ the behavior of goldfish and mealworm . *
beetles. ‘ .

. R - , ' . 121
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. R 3 v. : -
‘2. Different ;e_fﬁpe‘ratures did affect the behavior of the

Pin these information sheets in the proper placés on the
bulletin board, _ : ' : . )

Discuss with the class the similarities between the methods —
used in the temperature experiments with the plapts aan‘g_ggimm,a,ls.:,,. . o

»

All conditions were the Same except the temperature.

- plants nd.3himals tested. g [ :

Also discuss thq similarities Between the moisture, light'and

.Ztempaga‘tu'i‘e experiments--all the conditions were the same,
except one.

Activit
-t

—~

*
y €

3

Ask the ehtdren

DO YOU THINK DIFFERENT TEMPERATURES WOULD AFFECT

OTHER PLANTS AND ANIMALS? WOULD THEY BE AFFECTED

IN THE SAME WAY AS OUR TEST ANIMALS? (Let the children
discuss this,). . . )

’

!

Encourage questions that could be answered through experiments: -

Would all seeds respond to different temperature locations
exactly the way the radish seeds did? . «--

*heated area for Several days if it were- Placed at room temp-
efature -again? ‘

What would happen to a plant that had .been[in a 'cooled or .

-~

Is room termperature the best temperature for plant growth?
-What about a tefmpera ture Jocation just §°, 10°, o 159
. Rl z .

~High&r or lower than' room temperature 9
Would the responses of other small animals to various
temperatures be the same ag those of our test animals?

Will low temperature retard mealworm larvaeafrom.devélop‘— o
ing into beetles ? ) &




L. Lo ‘ . . A
\ CoT "(Living Things in Field and Classroom provides 1deas about
other plants and ammals that could be tested‘.)

HOW SHOULD WE SET UP EXPERIMENTS TO FIND OUTIF ~ .

) DIPPERENT TEMPERATURES AFFECT OTHER PLANTS AND A

s , ’ ANIMALS'? (Set up experiments as we did in class, with <
v ~ - all the conditions thie same, éxcept the temperatures .) '

- HOW MANY OP YOU WOULD LIKE TO:SET UP SOME OP
THESE EXPERIMENTS ON YOUR OWN?

, Asin Lessons 7 and {0, tell the children that they may work
on these projects at home or during their free time at school.
Encourage the children to use any of the MIN\NEMAST.matenals
they need and have them report to the class from time to time‘

N about their projects. Such individual projects should be en-—

. \ couraged and contmued throughout the remamder of the unit.

<

-

3

L ¥ . s \\
) Yok This pietvire shows the results of one éhde'
N - independent eaperiment cn the effects of temp-
. erature on the growth of arass after gevitination.

-

» ! ™~ ' » . :
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mzvmw AND NEW APPLICATIONS OF OUR LEARNINGS |

This section consists of only two lessons. Lesson IS is.a -

discussion lesson reviewing all that the children have learned
in-the first fourteen lessons The bulletin board that you have
been developing with the c}yldren is uséd: as a means of show-

'f, ing them how it was ‘necessary to keep narrowing down their -

investigations so that they could.do experiments that tested )
the effects of just one condition at a time. A flow, chart -

. _ " even simpler than the. bulletm board -~ reemphasizes how 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, hypothet1-
cal problems. For example, if the children nekded to know the
effect of moisture on rats, what system would. they devise to .
i X solve the problem? What techn1ques would they use? What =
. " would they carefully control? How would they simplify the
éxperiment, -- narrow it.down -= sg that just the. effects of
v the one cond1t1on could be considered? This lesson should
' take between 35 and 45 minutes. : L

20

Lesson 16 consists of a number of worksheets picturing the
kinds of conditions the children have been studying in this .
unit. By the way they perform the various tasks of selecting o
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,.
Th;é lesson should take from 40 to .50 m1nutes. . /e =

-

«

/
!
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LESSON 15: HOW WE DEVELOPED OUR EXPERIMENTAL SYSTEMS .

“This lesson briefly summarizes and generalizes the methods *
and results involved in the‘experiments that the children
have performed in this unit. It should take from 35 to 45
minutes ‘to teach.” A d1splay of some of the exper—rfnental
s/etups used in the, m01sture light and temperature exper1-
ments should be ava1lable for reference throughout the 1esspn.
In this lesson the children should- become'aware that every
setup for an experimernt is a system that enables’ the experi-
enter to control the conditions in the system, The children
hould learn that each gystem was designed to answer one
uestion, and that in each case the system simulated and
. 1mpl1ﬁe3§fond1tlons found m the natural environment.

40
TThe bulletin board used throughout the unit 1llustrates how
the various systems were developed. This development can
'also-be represented by a flow chart that demonstrates the

j necessity of narrowing down the experlmental environment
and simplifying the apparatus, until'the system used is

effective in isolating the effects of only one cOndition.

4

4

CHART DEMONSTRATING THE NARROWING DOWN PROCESS

~

. 1er TI‘IQ Tco many cond1t10ns affectmg 11v1ng
thmgs » .

P

Pieces of Nature: Still too many varymg
conditions.,

An Expefimehtal System: Tests one
condition at a time., Effects of °

. _one condition can be observed,
- \0 ~

N
® .




-

N -

3

Th1s narrowing down process, a basic principle in developmg

- "3 test system, is drscussed 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:

Umt 15, Invest1gat1ng Systems
_Umt 19, Comparing Changes .
_Unit 23, Cenditions Affecting Life _ - -
Unit 24,. Change and Calculations ’
Unit 29, Natural Systems

Throughout the discussion qf this lesson, you will be able to
*“mcvaluate what the children have learned about scientific
methods .

MATERIALS .
-_— molsture/plant setup from Lesson 5,

-~

- mo1sture/beetle Eetup from Lesson.b

— 11ght,/grass setup from Lesson 8

¢ - ~
)

—_ temperature/plant setup from Lesson ] I or temperature/ani-
\\ mal setup from Lesson I3

5,

\' —— other experim®ntal setups,, mcludmg your demonstratlon
’ p1ece of nature, if available :

4

PROGEDURE ’ . N

- .

have Qsed in this unit, AsL the children to gather in front of
the bu \etm-rboard so that you can refer to it whenever ‘it is
pertinent to thc discussion, :

the beg:.nnm of this unit. (To find out 1f light, moisture
-/ and temperature affect living things.) -

N A ("t >
ly ", .
1;’_\. '
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DID THE FIELD TRIP ANSWER OUR QUESTION" (NO )
W,H?LNOI”’ (There were too many variables affecting the,
~ living thmgs. We couldn't isolate the effect of any .
smgle cond;tzon )

e
3

*

THEN WHAT DID WE DO TO TRY TO ANSWER OUR QUES-
TION'> We set up mbdels of a piece of nature,)

' . DID“OUR P‘IECES—QE_NATHRE ANSWER OUR QUESTIO’\Y’?
{No.) WHY NOT? (There were Still too many varymg
conditions.,)

HOW, DID WE EVENTUALLY ANSWER OUR QUESTION
~ ABOUT WHETHER MOISTURE, EIGHT AND TEMPERATURE
AFI‘ECT LIVING THINGS? (We set up experiments that
would fzndQ oyt whether just moisture,. or just light, or,
just temperature a.ffected a certain pla,nt or animal. We
* kept everything the same except the amount of moisture,.
the amo‘unt of Iight or the temberatur'e ) :
THEQE EXPERIMENTAL SETUPS CAN E THOUGHT OF AS
SYSI‘EMS .

Y i
.e‘) B

IzIave someone show the class the mméture/beetlc set/nd
tell how it was used_to ahswer the questién oft .whether'mois-
ture affccted the behavior of mealworm beetles, Tell the

“Class that this méisture/beetle ‘setup, can bc't'hought of as a

-system. To clarify this, discuss the narrowmg down pro-
cess involved in.arriving at an answer to-the questmn of
whcther toisture affects, the behavior of mealworm beetles.

J

,\'N"zth the help of the chilc{ren, draw the following flow chart -

oni the chalkboard, as the discussion progressies: " co,
. X ] . .‘
Y . - . . | ~ o
. pt
. . d i
- ! ot
3 I'
H
R /
o -
a
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‘ w. L ~
'Question to be answered Does m01sture affect the
= - behavmr of. méalworm beetles,’h

AT,
Pield Trlp to a Granary' Too many condi-tions
+ ' affecting the beetles BRI

. P1ece of Nature: Too many cond1t10ns
still vary. .

Moisture/ Beatle System:
Moisture does affect the"
behaV1 of mealworm
"beetles \ When given a
choice: between a wet
\ a’nd a .dry .area, they "
\ 'choose‘the dry. A \L Co

<
AR

, The chilclren should see the similarity between the t'low chart ‘
. : ©  and thef’"Gonditions Affecting Life" bulletin bodrd -~ that it
; was pécessary td narrow- down the conditichs affecting 11V1ng;
‘ things until there was just one cond1tion that var1ed or had an
’ . obdervable effect. L , o \

“

WHY COULDN 'L‘uWE HAVE ANSWERED OUR QUBETION BY

GOING ON A FIELD TRIP TO OBSERVE.THE MEALWORM >

~_. BEETLES IN vTHEIR NATURAL SURRQUNDINGS, SUCH AS'A.
.7 .*. GRAIN STORAGE.AREA? (Too many conditions would be‘
‘ affectmg the. beethé ?t the same timg. ) .

o .

- COULD ‘WE HAVE ANSWERED’ OUR QUESTION BY TAKING A,
PIECE OF THESE SURROUNDINGS WHERE THE MEALWORMS
WERE FOUND INTO THE CLASSROOM? (No,. too many
conditions ‘would still be affecting the beetles at once )

o Hold up the mmsture/beetle Setup.
- PINAiLLY WE SET UP A SYSTEM WHERE JUST MOISTURE
A e ) WAS VARIED, WITH THIS SYSTEM WE WERE FINALLY ABLE -
‘ S .TO ANSWER QUR QUESTICN.. /WE FOUND.EHAT MOISTURE
DOES APFECT THE QEHAVTOR OF MEALWORM BEETLES.

R B x4 »
- N

~
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Have ars\her child show the class the setup used in the -
i -3 - qlight‘/gras experiment and tell how it Was used to apswer -
/ v C the.question "Doé\s{‘.hght atfect the growth of‘érass. seed-~,
i

%

’ T lings?" Agaih,, thi§ setup can be tHought of as a' system,

T ' Discuss the nartowihg downgprocess involved in -arriving at’

s . an answer to the yuestion, following a procedure similar to

"~ v the one used in the\moéisture /plant discugsior;. A flow chart .
for the light/grass question may %ook like thetl, following:

Question to be anhswered:

- _of grass?"’

~y
4

Does light affect tf?e-g'rowth

o
f

.

N L

Field Trip: *Too many"con itioné'affeéting the
' ‘grass. . PN

H
s, (] .) - - B

Piecg of-Natﬁre: Still too

A LA Y

\ B

b \ N ing conditions. .-

, . AN ot $

Light/Grass System: Light\does

received ; the better it grew.
! Again it was'hec'essary'to narrow down the ¢ nditions af-
fecting life until only one condition varied and\an effect was .

observable, ‘ © e s

N

PR
Ay

If you fe£l your class is still havi'ng difficulty wi 1‘1 the nar-
rowing down process, used in developing a system ) go through
the process with 'some of the other systems used in the unit,

’ T Lo ' g ' ' ’
Activity B . . - ‘

In this actiVity the class transfers_the narrowing down process-
to a discussion of the devélopment\bf systems. in new \situa-
tions. Tell the thildren that they are going to be thinking of
ways to develop some systems, but first they must have a
,question to'be answered. Suggest thé following hypothétical -

" situation: i r’\ Lo~
B ! LY ) 4

[y

o
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sk 0 EVERY YEAR RATS CAUSE. GREAT AMOUNTS OF DAMAGE. TN
.. “TAGINE THAT THE GOVERNMENT HAS ASKED YOU TO. -\
- - LEARN MORE ABOUT THE BEHAVIOR OF RATS. GOVERN-
. L " . MENT OFFICIALS COULD THEN, FIGURE OUT A WAY TO
% . . . . GETRIDOF ALL THE RATS IN\THE COUNTRY. "

e " . -7 WE COULD START BY ASKING THE QUESTION: HOW DO

oL . - . RaTS BEHAVE? “ \ oo _—

"R "' Discuss with the children the probler>1 that may arise ifthey '
start with such a broad question. _Their shbpld see that their

S - . questions shquld be simplified so they can concentrate (ex-

: A periment) on ohe condition at a time. A\simpler question -

L -, . would bé: - o : . v : . /
Coe ‘ DOES MOISTURE AFFECT THE B_EHAVIQ\? OF RATS?- HOW. =~ - -
' COULD WE ANSWER THIS QUESTION? . WE COULD GO
-AROUND THE WORLD OBSERVING THE BEHAVIOR OF RATS
N ( T IN DRY AREAS, WET AREAS, ETC. WOULD THIS BE A c
’ - . GOOD IDEA? WHY OR WHY NOT? (Too many other things .
-+ ' 'may be affecting the rats' behavior.) . Y

L

The children should see that to find out what effect moistufe SR
alone has, it is necessary to narrow down the number of =
variables affécting the behuyior of'rats, It would then be o
possible to set up a system that would answer the question. ‘
You may want to discuss with the children how this system

could be set up. _ L . ) v

1

Following is a iist of other possible examples that you can
\ discuss with the class in the same.manner. ‘In each case the
\ children should see thav it is necesgary to-narrow down the
i experimental surroundings until they develop.a system that. ig
effective in isclating the .effect of only ore va‘riable.\

N\ L

Does the color red make bulls angry? - '

-

: ' 2;

Does the length of a burning candle depend on how

long it was burning?

Does the amount ‘of sa/ixﬁi

behavior of guppies ?/

[95]

:4_ Do different kinds o’flso‘il
P T

1 etm—

/

n the water affect the -

z?ect gro

V4

/

“ -

T

wth of dandelions ?
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* Lesson 16: APPLYING'OUR'LEARNINGS

v 3

T
<. e K

In this les$on the children are given an opportunity to apply to

pictures jof natui‘@l,situati,ons the things they have learfied
about thf effécts of light, temperature and moisture on living

things. /’I‘he worksheets are made up of pictures and discussion

quéestions’that should prove very enjoyable to the children. You

. " can usd the worksheets in several different ways, according to

. the negds and abilities of your stude‘,nts. Some are best suited..

' to class discussioAs, some to independent work, and all should. )

be us?ful in evaluating how well the children have undefstood .

. the concepts taught in the unit.

» »

You may wish to havé the childrén do the wojksheets'in con-
. l nectjon with their social studies. Teaching time should be-«
- , from/40 to 50 minutes., .= 7
. ' -’N‘ ) . ’ { - .. N
MATERIALS : B ‘

. . —'onrksheets 5 thr\ough [ . ==

~—' pencils, crayons . scissors and paste
!

{ —/ worid globe (optional)
!

RROCEDURE. - S

' fI‘he procedure is given worksheet by worksheet | rather than \
\ lby separate activitges. Feel free to use thé worksheets in . . \
) | ways other than those suggésted. i .
-~ -~ . \ - ! ' .
Worksheets 5a and Sb
¢ {

“ Sa. /(Woods, open field, sunny and shadyarefas, phants, etc.) |

1

Call ¢n the children to describe what the»y see ori%?\r,ksheet .-

e bottonruf the works heet. Ask them to find each of these
hings in the top picture and mark it with the appropriate letter.

ien they have done this, say that a freeway:,is soon going to
b builf: through this area, . Y

have them look at the pictures-of specific living lu‘\n:gi

'

){Iave the children look at Worksheet 5b. Say that a boy nained

\ ' [Tom lives in this house. Tom's mother has told him that he
"\ "cgn go to the area shown on 5a before the bulldozers arrive,

/ : £ ,
A\\. - ‘ / . ) id.@ 31




- and bring back as many of the living thmgs as he w1shes to
l ’ put in the yard: Havé the childrerdiscuss what differences
] they notice between varidus parts of the yard, (Some areas

t ' - are sunny and some are shady.) .Ask the children to think -
about what place in the yard would be best for each living
thmg Then ask them to cut out each item from the bottom
" of Worksheet. 5a and paste it in the picture.of the yaid in’

-

s ————whatéver place they think most appropriate. You may wish

to give thé children a choice between.cutting and pdsting,

.- ,’ marking with approprlate letters, or drawing their own pic-
tures, Fmally, ask each child to explam on the-blank pro- .
vided on Worksheet 5b, how he made hlS dec151ons. (By the
condltlon of the 11ght )

‘Worksheet 6 e &

b4

g;llhis, picture emphasizes the aifference in the.conditions of
‘moisture in the environment. The star and tr1angle indicate
the most obviously dry and wet areas, but there are other:
areas along the shore that would be roist and suitable for
.such things as cattails and frogs. Have the children indi-
cate where each’ living thing shown .at the bottom of the page:
\would live. To do thls they may use either letters or draw-
ings. ) - .
v . )
. Worksheet 7

This worksheet is concerneé with different amounts of mois-
ture. . In a prairie, trees will\grow along the banks of a river,
but away from it there is usually only enough moisture to
maintain grass and other small plants. This distinction that
some plants require more moisture than others was not made

in previous lessons, but let the chil igen try to arrive at their
own answers from their experiences or ¥tom deduction. When
they figure out that there should be a rive in the picture, have
them draw it in with blue crayon. ¢ > .

Worksheet 8 -

Have the children study_the plcture and 1dent1fy the po
‘bears, the mountains, the iceberg and the open water. ’Ix
should then try to answer the questions. The picture shows
an arctic scene in the northern hemisphere, (Polar bears are

\‘ not found in the southern arctic.) Since light and moisture

R




are in good supply the children should be able to deduce that
the temperature does not support the growth of bushes or ‘trees .
Thére is no indication in the picture of food for the bears, but ’
the children may be able to guess that there is food (flsh) for

5 them in the water. -

- -: Worksheet 3

i
%

Have the children identify such things as sand dunes, date
palm’ trees , camels, and the irrigated field. Some children .
may be familiar with scenes of 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 small-area shown in the picture because that is -
where the water supply is. The children might enjov specu-
lating on ways to. get water from an oasis to the irrigated field.

Worksheéts 10a and 10b - .

The cross-section of a pond shows the effects of different

" amounts of hg]\t on plants and animals. It should be_-easy for
the children to see that moisture conditions are unifdrm in the
pond, but see if any of them 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 notlces that the smal-
lest plants toward the center &f 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 ot

light,) ~Have the children do the tasks _pertaining to Work— '
sheet 10a on lOb

!
H
[

- Works heet 1 . . ‘
On this worksheet the children should draw their awn pictqres'
of a juugle -- a hot, moist place. They should feel free_to

put in any people, plants or animals they thmk mtght live in
the Jungle . o .

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. B e e e TS
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Worksheet 5a . ‘
~ Unit 23 Name, ___~
~ s N ) . . A . 3
14 A
 Find these 1iving things in the picture of the woods. ;
-Write the correct letter on eadh one you find. - -
D. jack-in-the-pulpit )
- “_" ‘._ - ' ' ) ’ I L ‘ o ) — ' 1’ . .
- B. salamander E. ants -in an anthill X N

134 C. daisies’ F. strawberry plant

" g . - » . r s L
. L. ) 10 u -
s o e R L 1 :
. . .
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2

'Wofksheet 5b ' L - .
Unit 23 . Name s

.
h P
- | asl
I
e -
* y ‘ » = . v’,ﬁ
F1nd the place 1n the yard you thlnk is best o
=t B S . ™ LI s . A LT S \ » ’ * ~
I _for each llVlng th1ng in the woods. -
, Showfwheié ydu;thiﬁk.eabh'thing shoulq go. L ,
"3\“ Y . : . . " 3 . ¢ '

/; . Why did” youvchoose the places you d‘d?m; . | , -
égzauuub m/dil

<t

. @
\f.




Worksheet 6 ,.
Unit. 23 ) .- -Name

Locate the star and the triangle in the plcture.

_ What differences in conditlons do you thmk there \
i . . are between. the two locations?
- Ao plecw tre wellh thaw o?:ém/ -
L Show in the picture where ‘you chink these ,, ,

living things would live best: : W

‘ A frog % D. clam @ G. cattdil. /

-~ n
P

|

B. fish' & E squirrel%~ H. earth“frorm ffp.

SREY: C. cl'over% . robin- £ I. duck "

ERIC T T sy

§
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Worksheet 7
4Unit:23

: Ben has climbed a lookout tower in South Dak ta. ‘
- He.sees both grass. and trees; = - o

L Are the trees growing everywhere? _Jo. .

Q

There must be a reason why trees are growing Xn
- some places. What do you think the reason s?
- Wan,
Was something left ouit of the picture?'
- Use crayons to complete the picture.

i 15¢




‘Worksheet 8 O
Uﬁit'23. ' - ' Name____ ) L e
-——*'”‘-%-v :
e : R\
. . . J‘L |
What part of the world. do you thlnk thls 1s? |
‘Why do you think’ there are nd bushes or trees? -
Do oo Ootd Vhme, |

~What do you think the bears eat?

Fiok,




Worksheet”g'
Unit 23

.
X - » 2
v ey . .
gy AN
- - £
/ ’, .t e 1/ i s
v/n-f,{,p LA
7 W,
Ly 4&'-'
8! N4
N, s '“'
\ .

M ey /s

-

~»0

N ‘ 41.“,_ v LF ' A :
What part of the world .do you thlnk thls is?

Why are the trees:g}oWing ih:onl&‘h small area?
- \7éﬁbuonaat}li weley 1Hers:

What must the farmer do to get things to grow in
. hlS f1eld?

#cmuwé’

Py
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Worksheet 10a

-

.

Q

IC

E

Aruitoxt provided by Eic:
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Worksheet 11,
it 23

Un

H

LAY

.o
.
. .
| l v
T

12

Name

-9

M;?. ‘a:u -u

>

7
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_ ‘ - This is the last section of the unit, Many of the act;v;tre in "

.. B thrs section can be contmued throughout the year as the sea— : : )
*sons change : - Se - * .
» - ~ . , . . PR - . - .

*In Lesson l7 (35 to 45 minutes), the children redd and lllus—' '
trate the stor’y, JA Camp Adventure." This story focuses the
chlldren's attention on the changes from summer to w1nter. "

s’ \ , In Lesson 18 (70 to 80 mmutes), studies are based- on a series

of prctographs and hne,graphs showing, changes-in’ mozsttrre,

: ' rght and temperature that- take place from June-to Debember.
In Lesson 19 the chxlcu'en Qbserve and discuss the responses .
rof plants and animals as these hvmg thmgs react to seasonal
changes . .

. N
, o N

L/

-

N " Total teaching time for this sectron sﬁould be about 4 to S
class periods. . ) . ..
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. Lesson 17: A 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

=0 ‘ , ’ the end of the summer. At thé camp he” learrg,;;,,,g‘vgx;eM eal ° '
- I Jm% m

i w
about how various plants and animals react tob\‘é %
3.'5’:}'%@

chahyes, a subject that the chiidren will be studylng int
" ' o remaining less{ns of this unit. Besides introducing the, Class
: “ to the reactioris\of living things to seasonal changes in mols—
 ture; light and tdmperature, the story should enhance the
T ‘ “‘\’1.1 chlldren s apprec1atlon of a country environment by seeirng it
“=—from the P point Bf-view of a city child. It should also prov1de
N .
) the children with some initial unde“rs:t‘a‘rrdlng*of the-oneness .
+ T co of nature, as the boy in the story notices that a tree in the
‘ ' City reacts to the changmg season in the same way as the \
trees—in the forest nedr the camp. By giving some clues ]
about what to look for, the story should motivate the children

to observe seasonal changes that affect living- things in ’ <
the1r ‘-own neighborhoods . //

<

. . . . =
N o The story need not be used just as a science lesson, .t gould
e for example, be used as\a read1ng lesson or as ,the"*“ﬁasm for.
an art lesson. Such uses would in no wax,dé‘tract from the
purposes of-the lesson. They wou;d ~in fact, serve to reinforce ..
the purposes; , ™ - u

, - .
4 T

o The proCedure can bé mod1fled to su1t the reading and art1stic
) abilities of y‘our partlcular class. '

\
'Teach1ng tl?le should be about 40 to 50 ‘minutes .

. . ; . . N . . ’ . "
MATERIALS B - . -
“ .« = the stor)i "A Camp Adventure " provided in this lesson“
a\nd -in-the Student Manuals /' ya -
. . — yarn, string or brass‘fasteners : B //'/ .- e
i — crayons, paints, colored chalk or penciis - " ‘,-"' . IS
. X , f/& ‘ .
- . ; e x’é /' ’
- ) . ‘ ‘. , '“ ’/f
) . - ) . £ > .
TN . l44 g , ) . : . l“f[ \
TN h ' ‘ / )
Q 11(‘

. - : -
» . N B
- l lC ' f
K AR B T o N . . /
Arui et prova q - , . ¢ . . . /
> . . . . - /
Y
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PROCEDURE - SRR /

S B ‘ e
%%%glty A L . /ﬁ,{yﬁ"”' ]
Have ‘the chlldren carefully ;@ the story pages from their

Student Manuals and ufg.,thém together with yarn/or other
fastenmg devic

‘J

'”-.
fthé storY to the chlldren Have them follpw the text in

2% o9 After the children have had the story read to 'hem le\t them
g discuss, for a few minutes, anythmg in it ngof special
interest. Then ask the clas Speculate dbout how the
changes in moisture, light and temperature/will be affecting
some of the plants/and animals mentioned in the story.

Get the children t¢ consider how the change from summer to ‘

clothing, probably spend more time 1ndoo;s or engage -in dif-.
ferent sports-or games when outdoors.) At ‘the end of the dis-
-cussion, remindthe children to observe s many.plant and
animal reactiongd to the changmg,sefaso/n as they can, when-
ever they are outdoors. '

Act1v1ty B

Suggest that ea¢h child read the story/for himself and think
about what illusftrations he wants to draw in the blank spaces
.provided. Let the children know that/they need not draw all
(or any) of the siggested pictures, bit may draw any pictures
they wish that pertair. to _agx,part.of» he-story. " Distribute . -

hwt%ver-*art"ﬂf“t"m you-want_the children to use, and have

‘-ﬁ’“ﬁ‘gﬁem draw the pictyres they have decided on. -

winter will affect their own behavior. (T ey will wear warmer, .
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A CAMP ADVENTURE ]

‘,Sid l\\ived on a busy street.in the heart of the city. - His house
was four stories high and he considered Hlmse,lf lucky to bevlwmg—
on the first f;oqr so he could go in and out of the house without

c;linib‘mg three flights of stairs as his friend Tony had to do.

On the street 1n fro}lt of his house, cars\\were- always parked on
one side of the st_réet‘or'th.e other. When Siwa and his fn’erf&is played\
b_all, the parked cai"s were always in the wa;], When the beys rgm’
across the street efter d 5311 they had to squeeée between the

parked cars and watch out for any car that mxght be speedmg along.

Nevertheless Sid and his fnends managed to have fun playmg soft—

) ball and other games in the city.

Sometunes, while 81d and a few of his frlends were wamng for

enough chlldren 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 Iarge tree, and like anythmg that
has been in the same place for a lo_ng time, herdly anyone but the

children-ever noticed it, . . -

One-day in the springtime, when Sid was 'welkingvhuome from
school, he was thinking how good it would beto get his clothes
changed, and go out to‘p‘lay". But when he went into the house, he
saw a strange man and a strange woman talking to his mothef. 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 ‘Ejfbwnups were smiling. His mother

said, "Sidney, how would you like tO go-to camp this August for..

two weeks ~- way out in the country, a hundred mxles from here9 "

*

' : 147
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ran-said. " “This time it is your turn, I ® e

am sure you w,tll make ‘friends w1th the boys you meet in our camp.’¥' -

- et L
Well, all through May, June and July, 'Sid wondered what camp St
was gomg fo be like. uly, he noticed that h1s L e e

mother was washing, mendmg, and gettmd*rea pack the clothes

he was going to take to camp. '~%

Con .- -Finally, August arrived. Sid's mother took him to the bus sta- - _
' tion, Th'ere‘ he found four other boys wa iting, three with their mothers

and one with his father, ' _ ' e h

)

The man old had seen in his house in the sprmgttme was there, .

too. He mtroduced the boys to each other, and they talked for a
while. Then the bus arrwed The. boys said goodbye to their
parents and cllmbed into the bus, More_:and more b‘oys came, and
soon the bus was full Now it began to move, and the boys ajnd
, their parents waved to each other. The bus turned several corners,
ptcked up speed, and soon was rollmg ‘long past houses and trees,

.

and over brldges Sld was on hrs 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 aiong the way. All these things made

the tirne\pass very quickly,'so it didp't seem’ like three hours had™ .

really gone by when\ﬁhe bus turned off on a side road, Then, a )
" few m-inutes later, it pulled into a parking lot near a lake, and

stopped. The boys saw several cabins nearby and wondered which

one they would be lwmg in. They got off the bus and notliced some

campers coming up from the lake where they had been swunmtng

L e T aa

In the distance they saw a fifie baseball field, They felt very. N
happy, but hungry. -
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R . The camp oounse or,showe

where to wash up. ‘l‘hen ff‘t‘o;me*dimng-room—they-al-l—wem. Hew

o good the fobd.tasted in the.puzezfresh air of the countryl %3 Sld N

looked‘ around he was. eéchantedy/everythrng he saw - w1th
-~ the trees, " Wi lake, anrltmthe “green-hills acress the lake. 4

L You. sp&7 this was S the first tlme in h1s Iife that he had ever been

» P the_country! : - Lot

e v e P o N
) T L e -

By . The firstweek was a busy onejor Sld He swam,‘he played

e -

/
- baseball, and he even‘learned o~ pla He hadamnderfuL

A
it

-

t1me, and he»en)oyed every: m1nute of it. / g

W
oy
5%
82

b

o e e—

-

N -‘(,/
- During the second week the camp ood/
ment- ~""Tomorrow you boys are gom\g' / n'ov_ernlght-hlke—beyond_,

o

the green . hllls across the lake. /} #15 MTNKelly who will B“your

.- g ey e

[ T o2 A =

) . hike leader. ' Ny [T 1
. S : ) // . : ) ‘
What excitement foll wed thls/announcement' The boys took T ‘ r_ﬁ..

. out tents, and blankets/{thmgs to cook with -~ everythmg
they needed to get ready. They asked Mr. Kelly all sorts of ques- . .
tions about where they were gomg. But all he would say was, “To .
T — - - ‘J ’ R

agreatwfores»tm’» SR S ST

H

" And, sure enough, that-is wherée they went: They-hadto-riee—: S

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 ..
r_eal ' _ C e - h . | . N

l/ . - . . -
. "They are real enough all Fight; "’”Mr"*KeHWaido—"LOOk at e

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 comes the trées ©
will not be able to get water, so they will cut off thelr leaves and

" let'them fall." . . L 4 -
! Er I e I e N
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T T TR TSP “’ffr‘éff”‘ T the tro the trces?" Sid asked. .

o I~
- - N -
R G

SN OTFES T Look closely at this brarreh auumomce the buds.

" These-buds wrll grow 1nto new leaves next sprlng. "

Here and there they
e stepped on a few leaves that had already fallen

’l‘hen the boys cont1nued their "i’ikt,

Sid began to

wonder about the little tree on his street Would it cut off its

leaves and let them fall before winter
. ,Lemember_to.mlootea

, too~ He would try to
eit-and firfl out when he got home

" That night the boys slept under some bi

g p1ne trees by a beautl—
v o~ ful lake.”

Early in the" mornxng they looked out over the lake and
Msayg\dragonflles hovering near the water,

W In the distance, they

L saw fish jumping out of the water Nearer the shore, they chased

some frogs who went "ge- plump" &s they leaped into the lake

\ Mr. Kelly said, "Be sure to take a. good look at everyth1ng,

_ boys, because Summer is ending and things will not look like this

very much longer. In a few months, winter will be here The lake-

'-; will freeze over, and everythlng wxll be changed

‘

" "What will happen to the fish and the frogs and the

e dragonflies”
the,p"" Sid asked '

"The fish w1ll stay aliva.in-the water under the ice,"
"leader sald

the h1ke

but their bab1es -=
wh1ch do not look like dragonflies at all —- wijll liv

"of the la ke

"The big dragonflies will all d1e,

e at the bottom
. When spring comes, they will crawl out of the lake

—‘~onto a rock or Jplant, and develop into dragonflles,

""What about the fragso™" Sld asked

. | <
o "They will d1g themselves into the mud and sort of sleep until

spr1ng When the ice melts, they, wxll go into the water again, and

lay the1r eggs "o . .
150 ’- i . N \ M

and fly away." k.
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"What makes all of th1s happen'? " one of Sld'S new frlends .
'\cl{nd ) o SRRy ‘

"Well, pefhaps you ha,ve noticed how cold it's getting. And,.

how the days'are getting shorter, so there is lese light, too. And

. t_l'{ink‘of the kind of moisture we will soon be seeing -~ nothing but

snow and ice. Untll the snow and ice melt, neither the plants nor
3

the animals can use the water

_The b VS tﬁo_ught that the overnight hike and the things they

saw were the greatest Maginabie. But a few day.s Alater., they had

~ to start home..

When Sid got home, he had ‘lunch with his .mother and told her
S all abo/t the forest. Then he went out to the stfeef. ‘And what do
you tHink was the first thing he did? You're right, he went straight ...
'te tt}/ tree and looked at it _car.efl.}ily. Shrve enough, it too was ' o
-cut /ing ':offits leé&es.a/nd already ‘he could see little buds on the ) , ’ E

br nches f}omﬁich ‘the new leaves woula’grow the next spring.

He began to think of the next summer. It seemed a very long

time to-wait. "Oh," he théught, "how Iwould like to be back-in " - .

the forest right now!" * o T

151




152

. '\\

Lesson 18: SEASONAL GCHANGES IN MOISTURE, LIGHT AND TEMPERATURE

~ N
This lesson is based on a series. of graphs des1gned to make _

. . the children aware of seasonal.changes_m_mmsture.,-.light»--m

and temperature. Information. for these graphs was supphed
by the U.S. Weather Bureau in ‘Minn€apolis. If you teach
in another aréa, you may wish to obtain ¢orresponding infor-
mation from your local weather bureau and usé the data to

prepare—chartﬁnd‘grap‘hsmmmb'fﬁﬁfm"fnme .

The children are given the opportunity to extract information
from graphs and see the relation between different types of
graphs.,

In Activity A the children act out a skit dealing w1th the
changes .in length of daytime and nighttime from Juné to
December. Th1c activity should take 25 to 30 minutes.

The ch11dren study the changes in the h1ghest and lowest . + =
temperatures from Iune to December in Activity B \20 to 25
minutes). They are also asked to transfer information from

one type of graph to another. . .

——e

In Activity C (20 to 25 minutes) the’ children study monthly
changés in rainfali- from June to December, again usmg
graphs. ' M : .

-

This lesson should take a total of 70 to 80 mmutes teachmg
time, \ .

MATERfALS

3

large cutouts of sun and moon (one of each)
— Worksheets 12 through 25 from Student Manuals

— clock with second hand (or 12-1nch pendulum from

Lesson 13) ‘
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PREPARATION - e S

Cut out a sun and @ moon from yellow construction paper for

S N “the sk1t in ActiV1ty A. ' ) .

. . *

PROCEDURE o L L T~
Act1v1tyA . - ' _ V ~

_ Ask the chlldren to d1scuss what they have observed about
. . the difféerence in sunset time betweén summer and -winték.
T Ask questions that will help them remember, such as:
ARE THE DAYS LONGER IN WII\?TER OR IN SUMMER" :
. HOW DO YOU KNOW'P

IS IT DARI\ WHEN YOU EAT SUPPER IN THB SUMMERTIME”

..~ CAN YOU P1AY OUTDOORS AFTER SUPPER.IN THE SUMMER-
TIME? .

y . HOW: ABOUT THE WINTER? CAN YOU USUALLY PLAY OUT—
- DQORS IN THE WINTER? DOES MOTHER USUALLY HAVE
TO TURN ON THE LIGHTS IN THE HOUSE BY SUPPER TEME? .
ABOUT WHAT TIME DOES THE SUN SET IN THE SUMMER-
TIME? (Approximate answers are acceptable here, or
such rémarks as-"The sun sets much later in the summer, "
and "The sun sets much earlier in the winter,") '

4 ~ - . . . !

- " After thechildren have made whatever contributions they can
~ to the.subject of sunset times, say:

s “r e ¢
» . . ""ﬂ \‘ . e
. - > R . °
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k-]

9 G) CLOCK AT NIGHT, OR EVEN LATER YOU.MAY HAVE TO
GQ TO BED WHILE IT IS STILL LIGHT. .
. -
IN THE WINTER IT GETS DARK MUbH EARLIER SOMETIMES
- EVEN.BEFORE SUPPE,R BUT IS IT SUMMER -ONE DAY, WITH
" THH SUN SETTING LATE, AND WINTER THE NEXT DAY, WITH
THb SUN SETTING:EARLY? (No, there are many days-in
between when-the sun sets a.little earher each day )
] ‘! N \
, When the cmldren understand that the sun gradually sets a ,
little: eanher each day from summer to winter, ask

" IF A GROUP OF BOYS AND ‘THEIR COUNSELOR WERE GIVEN .
- PERMISSION TO REMAIN IN CAMP UNTIL WINTER SO THEY
,COULD FIND OUT JUST 'HOW QUICKLY OR HOW SLOWLY
"THE LENGTH OF DAYTIME AND NIGHTTIME CHANGES,
HOW- GOULD THEY DO IT? -
Let the chlldren speculate make their own suggestions, and
discuss whether or not the suggestlons aré pract1ca1

WHAT MATERIALS. WQULD, THE BOYS NEED TO MAKE SUCH
X STUDY? LET'S LOOK AT. WORI\SHEET {2 AND SEE WHAT -,
WE CAN FIND OUT

v -..4""' -

Examme the worksheet with the children. Let them first 1den—
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 children how the timer is dlfferent from a regular .
clotk. (They should notice that it has 24 hours on it, instead
of the usual 12, They should “also notice that each t1mer
has only one hand, an hour hand.)

Read the.caption on Worksheet 12 and ask the chlldren to ex~
plain what it means .

-

YES, IN THE SUMMERTIME THE SUN DOES NOT SET UNTIL .

-
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Ask the ch11dr on oé,look at he timer’ in the bottom left—hand
‘tornér, " The hour hand- -of th1s t1mer is pomtmg to 0, while.
the hour hand of the timer on. ‘the 'other side j¢ pointing to;

lS \Tell the.class that the timer was started when the sun, | -
can< up and-stopped when the sun went down lS hours lat

-

' Have ithe chlldren look at the number line between the two '
xt1mer ‘Tt shows that daytime started at.0 and: stopped-at
l 50 'I'hrs 1s the same 1nformatlon the timer tells us,

-

WHAT HAPPENS WHEN THE SUN GOES DOWN"\ (There ‘js. a
darkness It is n1ghtt1me ) - oo ‘

S

We can, represent th1s on our number line by having n1ghttime
.start at-the 15-hour mark, - Since thére are 24 hours ina

. -day, nighttime -ends .at 24 hours ‘Then we start'a new number'- ?
l1neforanewday T oL

1, s

' L. -, ‘.
WHO WOULD LIKE TO USE THE PICTURE POR A OLASS SKIT" :
THE FRONT OF THE ROOM-WILL BE THE LANDSC{\PE AND -

You WILL ALL PRETEND YOU, ARE OUT-OP—DOORS
WATC HING

N “ -
Bring out the cutouts and choose a_child to represent daytlme
" As you.give h1m the 'sun ¢utout, say: | - 1 SR
M . . P y
YOU WL BE DAYTIME. YOU WILL CARRY THE UN BE-
CAUSE WE SEE THE UN IN THE DAYTIME )
. - . .-
4
Choose .another child to’ represent n1ghtt1me. As ou g1ve
h1m the moon cutout say° ! - 7

4 T . >
.

.YOU WILL BE' NIGHTTIME YOU WILL CARRY TI:IF: MOON
BECAUSE WE SEE THE ‘MOON MOST OPTEN AT. NIGHT

Have a third ch1ld be the t1mer




/

~

° -
o
> LY

‘ The skit starts with the daytime child in a squatting position

on the'left side of the room. The timer watches the classroom
clock and, when the sécond hand reac‘hes the 12, he says,
"Zero. When daytime hears "Zero, " he rises. As the second
hand reaches I, the timer says, “One, " and daytime takes a -
step across the room. When the second hand reaches the 2 on
the cloek, the t1mer says, "Two, " and- daytime takes another-
step. The timer continues to: call out one hour for every fwe
seconds on the clock,

.

When the ti;ner says, "Fiftee'? ".daytime returns to the squat-"
ting position-and nighttime , flolding the moon, rises from the
starting position on the left side of the room., As the timer
calls out each hour, nighttime ta);es a step. While the moon
is out daytime should return to the starting pos1t10n.

When the sezond hand on the clock reaches J 2 for the second
time, the moon §ets and the sunrises, When the second

hand agai:i reaches the- | on the clock, the timer fsays, "One,"
and daytime takes a step. The chlloren should realize that

as soon as the 24 hours have passed a new day is. begun,

~8

- - -

Have the children continue with theasklt unt1l they understand
that the daytime/nighttime cycle contlhues indefinitely. After
the children have practiced the. skit using five-second inter-
vals for hours, go through it again with one second represent-
ing each hour

-

‘Explain that scientists have devised an automatic svstem for.

recording the length of daytime and of nighttime, The timer -
works like those that turn the lights on in cur parks and
streets wken it gets dark, and turn the lights off when it gets.
light again., The leng'Eh 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 of daytime and nighttime are recorded without. any-
body being 'present. R

R
LI /,
Have the children compare the number line w1th the bar graph
at the bottom. of Worksheet 12, They should see that both of

these record the lengths of daytime and nighttime. '

. N N ‘, ) N q
» X . .~ .
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monthly bar graphs.

2 i . 4

Have the children turn to Worksheet 13.
children to be the timer, daytime and nighttime. Let them \
act out the bar graph for June,
other months as you feel necessary,

Select three other

Do the same for as many .. .\
Discuss briefly all the

-

Then have the children look at the line graph on Worksheet

- 14 and compare it &ith the bar graph on Worksheet 13,

Dis-

cuss how the noints on the line graph correspond to the

heights of the bar graphs.

The children should see that both

graphs contain the same information.

The children should now be ready io complete Worksheets
15and 16, using either Worksheet 13 or 14 to answer the

Juestions.

=

i You may wént the children to tear Worksheets 15 and 16 f;'om
their Student Manuals so they can keep their manuals open

to Works_heets 13 and 14 while—th‘ey work..

.

worksheet 15

tnft 23

Aruitoxt provided by Eic:

4

Name

How length of daytime-and nighttime change
from June (summer) to December (winter)

How many hours long was the daytime in Jun~c?

76 fouTs §

How many hours long was the
7 howrs
How many hours long was the
8 hours
How many hours long was the
“‘December?

/S hsas

Hox does the length of daytime {n June compare
wlth the length of daytime In December?

.J_zxc 15 b7 'ﬁu/'ce s /anq

low does the lcnkth of nighttime In .hmc compare
with the length of nighttime in December?

Juni /s akew? half s /ey

In which month are the iength of dnytT’me and ¢

nighttime in June?

nighttime in

daytime in December? i

-

Worksheet 16

Unit 23 hame

More questions about changes
In Jength of daytlme and nighttime
t. Compare the ‘amount of light a plant could get ;
each duy in Jute with the amount it could :
get edch day In December. ;
t

1t could el about fwce a5 much in Tune .

In the story, A Camp Adventure, Sid's group !
started on thelr hike at sunszc-. 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 explorling. i

2,

Was |
it daytime of nighttime when they arrlved at

~' the big forest?
Daylime.

3. Was it daytime or uighttime when they startcd
to explore?

Dayfrme

4. How many hours did they have to explore hefore

ey

7.
sunset If they hilked in December instead of
the tength of nighttime the same? - . August? Y !
Segfemder ' 2 Hours :
8. Imswhich months does the length of (lnv plus
e lenzth of night equal 24?
Al o */‘/ze-m ————
.—r-—~—""
ST T o ~
leo
. a
‘ N 8 M
185 @




Worksheet 17

Unit 23
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Actwlty B- .-

Have the chlldren look at Worksheet 17, Wthh shows the
highegt temperatures in each month from June to December.
-Discuss-the thermometers’, numbers, dates and water freezmg
hne Then ehclt 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 1n—
formatlolgu ‘

The chﬂdren are now ready to answer the questions on Work-
sheet 19, using either Worksheet 17 or 18.

AY
- % B * -

Have the ¢hildren examine Worksheet 20. .Again have them
recognize the familiar parts of the pictograph. - Ask a child )
to state what this chart tells. Be<sure the children realize .-
this pictograph shows the lowest temperatures.

Worksheet ‘19
Unit 23 . Name

Daytlme temperatures from June (summer)
to December (winter) .

Which month had the Warmeat day?
Toly * - a

¥hat was the temperature that day?
S+ F

Which month had the lowest Jnytlme temperature?
Decembper
What was the temperature that day?

28°F

In which month were ‘plants and animals in below
freezing temperatures during the day?

Lecember |-
What was_the-temperatufé” that day?
"2

What effect would such low temperatures have
on beetles?

They would go Fo Skep
8. How do you know? )
That is what Rapgened in &ur experiment




‘Worksheet 20 AN
~Unit 23~ — / Name
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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 21. =
. - o8t -~ >
] ° : 1!
. ¥orksheet 22 . . . ) ’
’.;'siﬁlf_*23 - .Name S — Activity C) -
e o ren) (o Deconvor Ininter) Ask the children to fake out and
t. “hlc.h month had the coldest night? ) examine Wo‘rksheeF 23. They - e
December : should identify cylinders , funnels;
: _ 2. ¥hat was the temperature that ifght? — | . drops of water falling in the *
‘ i R — 4 funnels, the numerals (inches) - -
IS 3,01 the low nighttfime temperatures, which month and the months. Call on a _Child

had the warmest ?
Ll = .
_4. What was theedignpqrnguro‘v thint-night? 3
Ve i doag

to teli what this chart means.

Have the children transfer the L

5. Whh‘:‘l;et:gxl)lt‘zz ~hﬂd temperatures that were below ) information from Worksheet 23
. _Novewbher _ard Deceniber to makea line graph on Work-
" &. What werc the lowest temperatures those months? sheet 24. When the graphis
) PLFE and F°F ’ .
s . completed, the children should
7. What effect would such low temperatures have . v . ,
on’ fish? . ~“answer the questions on Work-
The Lih shauld breate nae .r/mef/ sheet 25, using only the infor- °
8. low do you kuow? _ mation from Warksheet 24.°
That's arfaf'ﬂz’p,ﬁeuﬂ sl c@;nnqu‘ : L .
. . N z <
v - »
- - ,
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Worksheet 24
Unit 23 -
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Worksheet 25
Unit 23 Name

Qunge fn thé arount of rainfall
from June (sumer) to December (winter) . ‘

‘3’ llowmch rgln rell dur]ng the [month of June? Pmally, summanze the lesson ..
. ! S - . ‘0 ¥
T 2. How much raln fell durfng the month of July? by haVIng the Chlldren answer . . S
inche questions such as these:
3. How riuch rain fell durlng the .month of December? ' . ' .
[ e ‘ AS WINTER APPROACHNES, ’ ’
4. How.much more rain fell fn Augyst than in . 2 - - R
e Hon ek e " . . WHAT HAPPENS TO T B |
v~ dinches : | = 'LENGTH OF DAYTIME?
5. Whnt was the total amount of rafn that fell TO THE TEMPERATURE? ¢
© during June, July and Ausust? ] . . * .
43 _inches - . TO THE AMOUNT OF RAIN-|
6. What was the total amount of rafn thalt)el‘ell FALL? (Daytime gets
_during October. November and December? - P .
S il » . shorter. lhe wee.ther gets
7. How much less rafn fell ln Detember than fn« cooler, Less rain falls ")
Octobe_l(‘_? ° )
- /z, m.c/teS ' . o -

.
-y - L

THESE CHANGES ARE-ENOUGH TO KILL MANY KINDS OF )
. PLANTS .AND ANIMALS ¥ET WHEN WIN'I{ER IS OVER YOU SR
\ DO SEE THESE VERY SAME KINDS OF PLANTS AND ANIMALS
ALIVE I;IOW CAN WE°EXPLAIN THIS? (The planis and
an1ma/9 must do somethmg to keep ahve ) B

N

¢ DO YOU SUPPOSE THESE PLANTS AND ANIMALS MIGHT BE.
/DOING SOMETHING RIGHT NOW .TO.PROTEGT THEMSELVES
- AGAINST THE COMING WINTER CONDITIOlé” HOW ~
MIGHT WE FIND OUT? (Variots answers: Go out and try [
' to see what they are doing to protect themselves, Maybe, o
we could collect some plants and animals dnd lookiat them )
carefully and”see what they are doing to protec;t themselves,,
Maybe there ara films which show what they clo to proteet
themselves ) g ~ &

TOMORROW WE WILL TRY TO FIND OUT WHAT PLANTS AND - LT
, ANIMALS DO 10 PROTECT THEMSELVES AGAINsy(NINTER. ‘ t

e

! i . . 8 4 R . R
\ . e .
N . ' . . v
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w111 observe a functional relation between tempenature and
thé growth of pea seedlings and léarn to associate thrs/rela-

" tion ‘with wha\t happens to plants in the spring: and summer

) vV R 4',, .
' / Ce ‘/'

¥

seasons;

*

It will be helpf l\for the purposes of this lesson to keep in .
mind what the dh1l rén léarned in Lessons l7 and 18, \The N

the changes that ocaGur from summer to autumn and Lesson

story in Lesson 17 served to start. the ch11dren thinKing about. - . ' / i

418 led them to obsenve graphic’ representatmns of the ‘changes .

1n morst'hre temperature and l1ght as winter- approaches ) /

. i |
In this lesson th chudren will. be—«learmng about how some /

plants and animals respond to w1nter conditi' - s and thus
/survive, at least as a s‘perte‘s to resume activeﬁfe—the—“

féllowing. sprmg. / .
/o oo

I N

Some of the respons S of plants and an1mals are given here[

PN ' . . i . ¢
. - ]
N - ‘ N i

TREES AND SHRUBS \
« . /\ N‘ ‘ . f{ i > . /- N

There are tvio kinds*of trees and shrubs: broad-leaved ones

. that shed their leaveés each-fall, and those with narrow needlé
shaped leaves that hold \\hem ‘even when winter comes. Why'
would broad+leaved treesinot survive th winter if they did"

no_t"_s hed the‘;lr le,'a_vés ?

there ls more show than"raml\ Snow carinot get mto the roots *

., of a tree_ as water does . If the water already in-the trée.
shduld es escape, the tree would\ die. 'Trees wlth needle-shaped°
" Jeaves\have . ways of keeplng water from escaplng : broad-' ’

" leaved treeés do not.” i e

+

LR
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. Morksheet 26 L ’ ‘. . :
71 it 23 Nade ; :
$- ~b.ud ':n un(.l of t.w‘i;: vF " § :
' \ lear s.“cnr v .

. ]

v |
sedleq OFf. - ’j}herefo e, the leafdies = .
and falls from the tr _If you 160k !

K at a twig of & tree aft or 1ts leaves
- have f lleﬁ you can, ee the spot _ ”
where oaeh ‘leaf was a tached. This
. is called a "leaf scar. QT you find ¢
the|proper legf you can see how its _ ae 2T
. o stem flté the scar exactly. Wlthln- .
\ - - ;ﬁ:‘kﬁm,"; the 'scar and within.thet leaf stem,’’ -0
.1 “;-“" N Jrrom twis - you. can see the spots_ where the -
M O N tdots inside - o “r
) age the ends f P ¢ plpes" we"e cut off, - 4y
o e\ or PH’(\' - "’L»,m ; ) ‘{'
b \\ . ‘ ) 4 ' .n '«
! 1. . ‘.; -
SRR N - - o
a Brageh of & bucheye tree - ‘ ' . . o
R Lo ,
cewel L An 1mportdnt questlon remains o If the leaves fall off ow | _.",_
A does the tree grow’ new leaves; when winter i$ over? The. . .
\ answer tofthis’ questlon is that even before the tree sﬁeds .
] - its leavesj, it .already has produc:ed leaf buds. (secW r sheet *
‘ Co 26) The lleaf bL\d has scalesr which. protect the you g leaves .
e ; inside., These remain on the tfee t\hrougHout the wmte .10 <,
SN o the sprmg thc,l.eaf butls swell as the leaves 1n51de f ihém
N . grow., E¢ ntually the bud. scales.fall off, the ngw lgav S ot
‘ - . Spreadout, and the tree dn e agam gives cff water (whic'n .
e \ by thenis JERN P PR N
S S ’ - N R
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2, OTHERPLANTS \ R ‘ ‘
T I - . . ' ) . \ [N 3
Many plants die each wmter, but not before they have pro- -
duced seeds. 'In most cases the seeds fall away from theé
\ dy1ng plants, . 'l,‘he seeds are able to survive -lack of m01sture,
e . ' lack of light and véry low temperatures. In other words, the,
S conditions of w1nt ca\nnot kill them In the spring, when

O s minate and produce young plants s1m1nlar to the plants from . "
y o which the seads came, The effect of temperature on the ! we
‘ $ growth of these young plants in spring is illustrated dramat1-' oo~
_cally by Worksheet 48 on page 175, - ‘ T
- ] o e

' WARM- BLOODEDANIMALS ‘ .

o

. .o / SP T
There are warm—blooded an1mals .(mam}nals birds) and. so-xcalled
' cold-blooded an1mals (f1sh frogs s kes, 1n ects) Warm—

1

" ‘ . \ature) is itself an adaptmn to winter conditions. - This is ac+

' / AR ' complished by fur, feathers, hair od/clothmg , all of which cut .

L | - down on the rate at which.heat is’ lost by th body. . o /
. " N / M . . !

) ) Nevertheless som° warm- blooded animdls survive by gomg ,

s [ . - into a condition called 'h1bernatlo%f . This is true of bears, for-. /
example. As their temperature falls they become inactive and

. ~ goto sleep. Many warnm-blooded lanimals, especially. b1rds , S

' gutvive the severe ‘conditions of/Wmter by m1grat1ng to warmer Ll

v lim?tes . [

“33up
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-COLD-BLOODED ANIMALS ‘ -

—— 2

Cold-blooded an1mals that normally live' in the soil manage tor
survive the w:,nter by moving ‘deeper into the soil, beléw the
frost line -- the line below which the soxl does.not freeze.’
(See Worksheet 27. )

4,

[SEIRY : 3
[N

. .

5.

1 ’ -~

[

,PISH
Fish managé to survive becausé ice forms nonly on the surface
when lakes freeze® over, Under the ice there is always water.
In this water many aquat1c ins ecrs, such as dragonflies, may- .

" flies and stoneflies .survive in an egg or larval stage.
-3

‘6. FROGS, foaps AND SNAKES B ',»’

Frogs and toads dig themselves deep into mud Snakes curl
themselves under rocks and h1bernate there until spring con-
d1t10ns return. -~
‘ ., * Y . ) N . I
7. OTHER ANIMAILS '

.
[ . . . - - )
- i R R « ~

Many .insects die as winter approaches but not before they" )

. have.laid their eggs. Some insect eggs are. laid eatly in the -
summer and they have hatched out into larvae., The larva

‘ forms a pupa in which itris_protécted ag&mst winter condmons

» . The following spring an-adult 1nsect comes out of the pupa.
Some insects manage to.get into peoples homes, where it is
warm, and*where they spend the winter waiting for sprmg con-
ditionssto return. This i$ true of some houseflies; cuckets,

. spidersjand others. ©= ) -

The idea of this lesson is to have the children f1nd as many
actural 1nstances of the plant and animal responses descrihed .
above as poss1ble. If suitable audro—v1sual aids can be

-~ found they could contribute greatly to the lesson espec1ally

in city schools. Even better, however, are one Jor more ac-

tual excursions, or short walks through an appropnate area .

in the V1c1n1ty of the -school where the ch1ldren can do‘the
followmg ;

-

. ~ -, . .
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I A

v . »

- - “.'vj LI
y * ] -« ﬁ‘ N * - _ . «
. . S .
- . - ,
o . _ I. "Observe-trees and shrubs drgppirng their leaves.

o L. 2. Observe tw1gs and find matching leaves that have fallen *
i ‘ . : from these twigs or are still attached to the ‘twigs.

-~ ' \ 3. Observe leaf scars and “p1pe ends" tn twigs and in Ihé’
' C leaf-stem. - - . '

4 . T~ . . ¥

4_. Find the leaf buds that w111 produce leaves the followmg
‘. year (usually r1ght under the leaf scar)sy -

- 5. Find places under rocks where msects have been and
‘ —  moved futther undergrou'ld for the’ wmter

. 6. Notice how. many batterflies and moths are flymg about

= “*‘"'“fat‘“th‘is “time of'the™ y‘e‘a’rt’ "REVIEW: stages intheir life
. history. Point out that adults w111 lay eggs and. die.

' ol

L 7“. Find msect eggs. . ’ .

8. - Find nests from which birds have flown, or observe birds o

gathermg in flockson ponds *laRes and telephone wires

'. . . " and are gett1ng ready to m1gra.te to a warmer climate,
" ::.* - . - - :-'—-._:Workqs‘heets 26 through‘é9‘ T ® m
'.‘,': L "'-—.peJnCiM].S“ _' e . .
.\'. = B PROOEDURE N IR ‘, . - '
T . '.o Review with -the ch11dren the changes in ::ondltlons of moisture,

light.and temperature that take place from July.to Decembeér, -
Using what théy have’learned from their experiments, elicit
. *what would happen to various plants and an1mals exposed to

. . the extreme cold_ of wmter. - ool .
R —~ RN HOW DID BEETLES.REACT TO "SEVERE COLD SUCH AS WE
- o - 'MIGHT HAVE~IN THE WINTER’I‘IME’> {They became immo-
R . T b11e. ‘They could not move ) . '
5 L ) ' \ HOW- DID THE,GROWING GRASS REACT AFTBR WE PUTIT

. IN THE FREEZING PART OF THE REFRIGERATOR" (The grass
-froze. It died. )_ . X .

ERR— 4
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and animals if they did not nrep'are for winter in some Way

- HOW DID THE GOLDFISH REACT TO EXTREME COLD WHEN
WE PUT TWO ICE CUBES IN THE '\A/ATER'«> (They bréathed
much more slowly ) By

Now elicit from the children what would. happen to mary plants

v

WHAT WOULD HAPPEN TO MANY OF THE BIRDS IF THEY
" DID NOT FLY SOUTH FOR THE WINTER? (They mighit net

find any suitable food or they might freeze and die. )
Q .

W HAT WOULD HAPPEN\'RO BUTTERF LLES.AND MOTHS” Al
(They m1qht'~"ﬁ'eeze or _starve.) Ty

© (a) ‘Visual Aids. There are many good films. for the primary

- prepare for winter.

T WHY WOULD THEY REMAIN ALIVE'> (They are lE<c pt warm '

tions of winter by using oneor more (preferably all three) of
. the followmg . L

-

~IF ALL PIA\NTS AND ANH\/[ALS DID NOT- PREPARE -IN SOME ’
WAY FOR THE WINTER, WHAT LIVING THINGS WOQULD- BE
~ LEFT IN THE SPRING" (Dogs bears,,wolves deer, etc )

N

5
-

by thelr heavy coats. of fur.) . y e
IS AT TRUE THAT ONLY MAN AND A FEW OTI-IER ANIMALS
AND PLANTS MANAGE. TO LIVE UNTIL SPRING? DO ALL
THE OTHER LIVING THINGS DlSAPPEAR FOREVER AFTER A
WINTER OF COLD DARKNESS AND LACK OF WATER? (No.)
HOW CAN WE EXPLAIN SEEING ALL. THE PIANTS AND ANI-
MALS ATIVE IN THE SPRING? . « .
Let the ch1ldren dlSCUSS what ¢ they have learned f:om the story
in Lesson |7 about the survival of d1fferent spec1es D1scuss
Worksheets 26 and 27 with them at thls~ time. "Then broaden .
their understandlng of plant and animal react1ons to the co ndi-

L3
IS

gradgs that. show how plants and animals prepare to surV1ve
the winter. “Use s»veral of these, if- p0551b1e

.

{b) Exciigsmns. Take the children on short walks to places
where they can’ see for themselves how plants and an1mals

-

“ PR
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>

(c) Museum Displays., Encourage the children to bring in

"-* specimens from the list provided at the beginning of this ,-, .
» lesson. S€t up the speclmians as an ongoing museum dlsplay

as long as interest cont1nues . See Living Th1ngs ‘in Field andr

.Classroom for suggestions about setting’up & classroom mu-

seum..

Encourage the ch11dren to record the1r -obs ervat1on9 .
~ information gnfen in t"he lesson commentary as a gu1de, if

-

necessary.

“

b3

Use the

- N

-

3

'WHEN WE SEE PLANTS APPEARING AGAIN IN THB °PRING,
WILL CHANGES IN TEMPERATURE AFFECT THEIR GROWTH" )

(Let the children speculate )

.

_metera)

. Worksheet 28 »

Unit 23 o

R2N

Growth of pea

seedl tngs each
day itn centi-

Growth

* of pea

* seedlings
each day

¢ Uln centi-

-meteTrs)

- Nﬂme‘“‘*. ‘

Temperatire (Degrces F.)

551 60°{65%]70°|75°| 80°,

1l-3
%12

|

4

TR P ST RS SO AN

21 A

2 1 L 1 .
2 ‘ :

:l ) - \
2 ' o

*e

Q:iNFe =

 @@@@#@&@%

Temperatu.e (De;_x_-eu ‘F } -

-
* ‘

(4

[ SN
t e o

Ask the class to look at Work- -
sheet 28, Tell them to look at.
the chart at the #bp of the ]
worksheet Explain to thé chil-
dren that 'someone did an éxperi-
“ment with pea seedlings to 'fdnd
out ‘how much they would grow .
" 8ach day at a certain tempera-
ture, (Poroexample have them
iook at 55° on the chart. At
*55° the: pea seedlings grew 1/2

.« * centimeter eaqh day. Explain

that seedlings were also grow=-
ing at other temperatures » €.9.,
at the temperature of 707, the

- seedlings- grew 2 centimeters

T each.day.) ..

oy
Have the children graph the’
information from'the chart at-
the top of the worksheet. (You '
.. may want tQ make a transparency
to help you explain how to graph’
the information. HoweVer, let
the children complete the graph
themselves.) , °

475"
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’ . L . './ ’ o S ) Y

e The graph illustrates dramatlcally the effect that temperature ,
can have on plant growth in the/spring. Any gardener will, - . o

see similar effeécts on his plants after a few warm days. Have

‘the children complete the quest’1ons on Worksheet 29, uslng

.
{

the graph on Worksheet 28 . . < ,

v .
]

)

) - Worksheet 29 o~ s .

Unit 23 . * Name __ =,
: . f

- Use the graph you plotted on Worksheet 28 to
answer these questions.

- P - e . B ‘& - F—
. .t At what temperature did the pea plants grow the . .
§ - T wost?. . ey
. * ,“ PR . B go F 3 ) °
. . 2. At what- temperqture dtd theﬂpea plants grow the
. s ; least? ’
: o . » BE°F T :
WS v . 3. ‘Which temperature was the mosi like a_cool
’ . . . K5k .
R 4. Vhtch temperature was the most llke a hot. dey?
.. 95l ) )

ay?

v
~

5. ¥hich temperature was best for: theee planta?
| P AR ‘
6. What happened to the. plantl when it was too cold? ' .
' " . They didn't-grup much - - 4
1 5. That happened to “the plants wh "n 1t wis too hot?

s ) . 8. Yhen.would you expect pea plnnte to grow best --
. . in the winter; suwrmer -or sprlng? . y -

’ ’ ) Spring . . .

-,

- . [N
-g =

: . - . ‘
Discuss vs'rlth“the class their answers to the questions. . Make.

" -sure to rel4té the. changes. shown, here to seasonal .changes.
The.children should alsor see the similarity between the graph ;

o " and the temperature/ plant experlments they performed

: : § -
. - T 19.0'
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Keeping Mealworms _ .

MR Y ¢

Mealworms can be purchas ed in the.larval fosm from pet shops,
baif stores or biclegical supply houses. Buy about.twice as

-

" many as you expéct to need, and the largest size if you haver

a chojice, because these will matire much faster,  Start the
colony two weeks to onée month in advance in order to have
‘mature beetles ready for Lesson 6 (third week of the unrt)_

-
- »

Your colohy. 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: “of .cereal
seem to supply a better diet., Add the larvae to the bok and
- place a few: thick slices (/4" -1/2") of apple, potato or
. carrot -on top of the food to provide moisture. Replace these
slices when they beceme Very dry; or if they mold . You ]
should. place a~paper towel over the food and you m\y want
to weigh thé towel down with &’ stone. The mealwornislarvae
and beetles cannot crawl up’ the plastic sides of the box,
but they ¢an crawl.up the paper if it touches the rim of thé

s

»

-The grow1ng larvae will shed their sk1ns several times and e
then form pupae which will develop into the beetles which
lay the-eggs and start the cycle over. The eggs are very
small and difficult to see.’ ‘Starting with pet Shop larvae, "
- Pppae. will appear’in 5 to 10 days and beetles in another
to 10 days. The length of thé cycle depends to somen
extent on. the age'\f the larvae purchased

.. Lo P ..
Photographs of a succeéssful mealworm col_on~y appear on the . - .
‘next page. These photoegraphs. show the placernent of the '-°

whole wheat flakes, the fruit cores for moistwe, and the
paper towel for the darkness that- mealworms seem to prefer,

R
R - % a

e e

I\

box. Keep the shoe pox away from heat.sources and sunlight. .

'
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Keepmg E‘.arthworms . A w o . .
1] . A od
N . 3 . - . ” . Lo
. . Ear‘thworms can, be kept for a few days in the 'soil with potted .
R . plants or in mois’ *terraria. If you want to Reep'a colony . _
- going for the classroom, more permagent quarters can be pro- R
. .'vided in larger contamers suchas . cardboard or wooden boxes ..»
Partlally fill the‘contalner with mo1s'.t garden or potting seil or b
’ . w1th a mixture of peat moss and 5011 - (The Jpeat moss will im- e
Tt “prove the texture of heavy or sodgy soil.) Add the worms.
U e You may want *. zover the container with thin cloth or wire- - -
i . screening. The cover will retard evaporation and keep out . : C
. N o unwanted 1nsects“ Keep thé box in a dark cqol place. (Earth—
s Wworms will .not surv1ve long in cans qQr jars. ) - Ty .o . i
o o e _.-:. POV ,,,,,\)_.,_,_ e et e~ oo o A R - - . . * . 1> o )
e The soil must be kept moist, §o it shouid be sprinkled-when= -——
o — ever it becomes dry on top. Every ‘few days sprmkle some -
- _u«ncoo ed cornmeal or oatmeal, or coffee grounds, on the top - . e
- layer 6f.soil as.foed for the worms. P
PR . L. . - ) ) “.o e
‘ x - h 3 h - ;.
- : T N '
‘8 . . ~ )
1\ - R v -
¢ - - :. . ) " . “5
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- L) . N i \:._‘5: .‘.. |
. e Yo K .
. <u( . ,
- : - - _ T79 o
. G‘ - . . Ve ' e, i : : : .
= T T e e e 2




" .
MR RN

-

.y
Vi

u«

“Ney ‘n\h

-
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“Keeping Sow Bugs' . S L L ) )

A sow bug colony may be maintained in the}"c"lassx;o(ifn‘in a
. flat-bottomed, plastic bow! or other container, Put approxi-
) i, mately | “inch of sandy humus in the container., This soil
.o s‘hp 1d be well moistened but not soaked. It 1§ rmportant
. that 4he soil be sandy so it will not begome muddy or exces—
swelyjdry on the surface. The sow buas should be provided
" with. som\’chin flat'rocks to hide under. The top of thé con-~
tainer or a- pfee\t;“exqf cardboard with-holes punched out for - . L.
ventllation will be sufflc1ent to keep the sow bugs from es- .
- caping since”they cannot’ ¢limb the plastic walls * Sow bugs P
may be fed on decaymg leaves or moist unsweetened break—
fast cereal placed under the rocks to'decay.- When the spil

hed
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Keeping Goldfish " . - . = &

N

T"le goldﬁsh sold in var1ety stotes and pet shops are sturdy
" and easy to keep in- the classroom. You will notz“need aerators ’
( or heaters for them. ‘Frrst lotate your-source and buy’ your '
e contamers. ‘You may also want sand or gravel and plants, "
but do not buy the frsh’until you have prepared your aquanum.

N

2!

- bl

o ._Straight-,sided qlass tanks are,‘.'bes,t"becaus_e they proy_;q_e___a
large air surface, Two- or three-gallon containers are ofterr
all glass.  Five-.or ten-gallonftanké are usually glass with-

- ‘ k,’metal frames., The small contamers are easier to handle-and .,

cost much less. _They will-accomodate two medium-sized fish,

Tl Three or four goldfish can live in a fwe—gallon aquarium. To

-

determine whether your tank is large enough -eat1mate the
.length of each fish exclusive of the tail fin, Provide about -

twenty square inches of water surface per inch Y offish, Fish

cdn_be kept for several days®in plastlc buckéts but avoid

. metal containers. Sand or gravel is ot neces sary unles°

you want to use it to anchor water plants.{

Set the aquarxurﬂ where you will want it (preferably ina cool
= place out of the sun) and fill it with tap water. if you use.

sand or gravel, lay a saucer-or stiff piece of paper on the o

- ..bottem and aim the stream of water at it to avoid stirring up

. the sand. The water should remain in the aquarium at least

" 24 hours before the fish are added, so the chl_drine witl~evap-
orate. At this time also fill a plastic bucket or jug with
water which will "age" and be ready to replenish the supply -
in the aquarium, when needed. You can'use & few drops of
- water dechlorinator sold in pet stores to age the weter more
quxckly. -
After the water in the aquarium has aged and become®clear, -
purc‘has‘e your fish, a dip ifet, and a supply of fish .food:
Select. medium-sized fishy Check to see that there are no
dead or sluggish fish in the tank at the store, It there are,

it is likely that the fish you buy will bé diseased. "

.

£ The f}sh will be'gtven‘ to you in a plastic-hag. Floatthe .
‘ unopened bag‘hll‘nmu'armm for about an hour before -
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releasmg the fish This allows the temperature of the water

. inside and outside the bag to equalize. (The shock of rapid
.temperature change could k111 the fish, ) © , e

1 3
) D
3
¥

The usual drfficulties with eping goldfish result from keep-— .
ing tﬁe aquarium too warm, keeping the fish in containers * *
that are too small, or overfeedi;xg. Feed the fi,sh oqu a

smallpinch of food every day .« Pet shops may recommend

enough food to be eaten in five minutes' each-day,, but ordi-""
narily a feedmg every other day will be sufficient, It is ) Lo
easy to train goldfish to come‘for food if: ﬂu always feed. ]
thein at the samg fime and in the samé part of the tank, and oo -
also tap lightly on that place of the aquarium just before you -,

-.addthefood LR S . . . .

S S TN
- ) \
. N )

If much debris accufnﬁlates at the bottom of thé”tahk siphon . 8
it off, If the fish ¢ome fo the surfacefor air they areé over-. .
crowded or the water has¥ecome foul. For the first s1tuat1on,'

. provide another _container; for the second siphon most of the
.water out and add new agad water from your reserve supply..

-,

- " " P
. @ , . : [»)

L4
»
-

.
<




it

f et T
PR

= , ] g
T - - . . A S ‘o . . Lo g
” *3ybI[ @18nbEpe USATH usym-Jueld SUTISMOTFOOIN 09 ° Wz : (31eMPp). RTUUIZ,
. - . J-. . « -‘ P . » -, \q « N
) 2 moIb [T1M 1Ty 2anjew .E.o.a.m@o,mm o oo . N - .
' ° *sAep Gg§ ul 3Ini} Bunos seonpoeid v ‘ € : (wig, AUIl) O1eUIO]
o 4 ) . » . - )
« : ” .. . -oufs Tynnesg N— g (4. 2o®) ysenbg
> Lo L3 . t
. . . + . . . é Mo ,, «
* sj1uswilrodxe 103 juo([ooxe ale sbuljpaag /./.// - . ’ [ . ~ :ww.wmm . )
’ ‘ T . : ' I3 - B .
. “saula A:ﬁuwmom . nd ¥ . \, upidwng .
‘ Y : LI . . . - . "
* swool coumwfo?o ut :mB oc lou mmoD g 0z ¥ . , T ead .’
¢ 3 ¢ 4 . . b - g
] *siep 06 ut speoas adu oo:vo& M . S 09 .- ¢ - \Coﬁo,mwwﬁosw ﬂ\ :
. R . - s , . . ) ).\I . }
.o "*3ybI] POOH UT JOMOTF TITM . 09 ) 3 (3emp) PIoBTIRN .
- - N . . «Y
© - ~ r . k]
s .0 : * oraula mc...ﬁmommucw. — . 0 adein) o
7 . . L : - . . . . . . . ) . ) 2\
R R N s - R K
' sI9gunond Aull mu,svo.a 11Im duia [njiIneaq 09 g . Jaqundny -
*JusWIINS PBUI ﬁ/gon 107 jJuaf{aoxq —— , v . .. u10n 2
, : " . «/ - . - v - . - i n. ]
. <. N . > (autiebuel~ghHueio
~ , “31na3 30 uoN uo ~ . e ‘ ‘aut] ‘uowad] ‘1INnJg
' spuadep !urejredoun Alea dul Sm::EoG - H 0¢ -adeid) s3rnay snaud $
’ = VJ -~ -~ ’ 4
. “E1omory” injraneaq ‘43mo1b jejnoeloadsg 8¥ L S Jouuns }2{1eos .
A .Sovm:s paiybi[-1iom ul spaas aonpoad A b ‘0¥ 0€ e . /mx&a ! foupTy
t *sjudwilfodxe 107 Jud(igRxd —— - i . punui-
. S : ) S R S . «© - :sueegd
) v “ ? -~ .ua o A ~ |
..s Bwuswwdy, . . n, .m_./mmHoBoE coﬁmcﬁ::omv vmmm/uo puiy ! / . 7%
: : ’ N RN m>mm. 9 mmmo PR / SV i
% , g s b 1 : U - - ‘e u~ . “, (,/
v L " J"Isn mooussy1o Hod pmemme sagas |- . 0 o T
R . f ’ "e. ” . T . w\\-. H
| & G i
. ~ uﬁv - . - \Ul m
o e r . < ’ - w .
, -4 . . . » _ . s {ym
o \% \ 1 AP " ! N i - 7 . *




