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OB JECTIVES »
# To familiarize studzints with the main Festures of Hhe Sum’ s
appmrent mohicor 2eroszs the sky i bhe ceareza ofF arne daos.

# To fteach studermts the casdinmal points.

i

GRADES : 4 ard .
SCHEDL_IMG s

H =unhy daer is Pequi;ed ta carry out thiz all-dss
activity. Start out with the clazs discussion, and set we e

expriment. Then 4o carn with vowr ordimare schedule . but zend

uderts out in pairs,. theougbeast BRe da, o Frecorcd e

.

+

gt
shadoms. Mait £il1l1 the rext day to hold & discussion e drawe
conmcluzions #Fam the experinsnt.
FREPARATICH :

Fead the descripticon of the activity caredulis. snd pick
Ut a2 gappraepriste place to do Hlhe experimendt.
MATERIALS =
Four 2 gmomorn cshaclow stick), use:
# O S mticle om a shercecbRosm stand

-

Tapre it t0 & 2'x3° sheet of papsr, whick iz itseld taped 4o &

GTmITT masonite boasrd {ses Figure =10

Youw will alsao rneed
# A watch o clock
# Meaebigr= «

¥ Masbiipa tope
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Sxlar Swsten o Hemtd Picoioths Less

#F A giood compass
CLPss DISCUISSTON

by Them o predict Hihe

1]

Shca the class the gmomce . S6od
maticnr of its shadow du-ing the daes.
# How choez the Zun mowe acroasz the sloer
# Mhere does it rize? Mhere doss it met?
# How doss it get from here to thers?

# Whdch waw is Horth? East? lest? '*‘f}/"):\ Imzgine woursslF a2t

home - looktiing out & certain window. Poist in the directicen wau

(]

weild be facing. {Some studsnts bswes s strorm intuitive sens

S, B CEn G

[

oF direct
# Mhich way do shadowns poicnt?
# blver are shadows lona? Whern are shadows shord?
# Ht'what Time is there mo shadowm z2t 2717
¥ At what tine iz the Surn exassly auwsrlesd?

Fememioer that this dizcuszion iz imtended anly o raisa
the qsuesticns inwvestigated kv the sxperiment, mot o answsr
themn., Accespt 211 vowr students” amswers without judging theie

]

the studshts aorrs plhoout sl s

carrectress. The 1

i

"soamething stueid" . the moree Bhee will participets i e
cdizcusgsicn,. s the more curicous thew will be about Hhe cotbooems

aF e aohividte.

Tell the students that to evzluzts the ideas that o

1

H
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cur-iny the dizcuzsion. thew will record the shacdam o e
ARCEon many ckimes i the course of the daw . sz that thew will
firmi=sh the digocusszion the rext dae.

WIRRMING :
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MHewer look directly a2t the Sur. Yo mss oamaons o avan
p&r wErnentlv. The =zae sgprliezs to voure stuceintzs. Malie zSuee s
urchsiatand this.
STUDENHT SHEET :
# The Sum

FCTIVITY :

igf

) el =4

Start cut ke =verchronizing the watcoches o claclis that

‘o e usaed.
Thee hasic sztup iz illustrated in Figure 2-1. The arcmon
shzuald be o the southers paet of the shest (this will allow

)
[

e Shaddows o lama entirels on the shes e sSiheet ghoaglcd bes

o

2. T
o & piece of mascinite Cor other $lat board) . fo Facilitats
cdiraming o the paeer. Flace the whole setur im & lacstion that
gtz sunlight thecughout Hhe school daee.

Shlow the students bhow a =lige moticon of the aramom
affects the position of the shadon. Theredores emphasize that it
muEt mot ke touched during the course of the daw, STl Faet it

rreferabkle ho ke it out of the way of plasarcoarsd azmes s

N
1]

cohber potentizal dizturkesnces.) Use chiallb fo maric the position
¥ the paper on the arourcd Ceeint iF o zre (o repest the
enstinesnt on another daeed. The crismtatiarn of the paees should
remain absclutely canstamt duriva the wholse saperimsnt. Usimg 2
good compass. Find and marle the directicon of magtetic Horti.
Outlime the pozitiorn of the ancmor’s kass o the ppogar.

The gromce should remadn exactly im the =ame pozition odurisey

the whole experiment., PMaskiing tzes can be used to bolad it im

Pplace. The swrface hermesth the setuyr should kBe as $Flat and
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harizomtal 22 pos=sitidle.

Tell the studemts o0 mzubk the outlines ofF the bop of the

shadam, - sedd wreite tihe time of dae mewt to it R iauwre

B T D] Y T o

2=20. Send arcoups of students out to o repest this suwers twercke

o thirte minutes. and susry tein to FiFtesn mirates s
micldzer, Al low thé ztudents o malde more Ffrequernt obsoroatinoees
i+ thew wamt.

By the end of the daw,. wou will hawe 2 record of e
ghadow’s mowenstit. Sawe it. I+ wvou wzet to repsat b
experiment on aewther daw,. trw o place the et im exzctis
citiemtation,. aivd the goomci i the sane placs
camparrisons of the records ses meamitaful . Howews, e zusre
that chamaes in the i1t o the aromor di-zmaticzalls sffect the
lemath of the zhadow.

COMHCLUE T ONS

The ne:xt oz, haned out the student paogse “THE SUHY. The
students should find it relatively sasy to anzuser the
Auesticns.

Fozt the anmomorn shadow records in 2 wvisikle place in the

clazsroom, Qiscuzs +the idesz that were raissd im dhe DISCUSSTON

abacesz ., 2dd Thaose o the =thudent shest.

At this point. vou cam e more of & guide im Relpirng tihe

of the informstion thew gathered. Dont

i

studerntzs malkie sens
rustt oot forrce conclusicona, but reimforce tihe carrect comments
macle by the studsnt=,. by repeating snd rephrasing the bhest

Formdlaticns, «

d az & yezult of

T

The +ailowirng concluzions may be each

il omt

——t o -
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¥ Betwesn suwwrize and sunsst. the Sun fravels acros:

1t

s the

4

Sowthgrn skv . o East to Mest Claedst o rialt).

¥ Shadows point in the direction opposite to whers the Sun i
Thew e lomger in the morming and eveninmg . and shorter st
mi ez,

Alzo, malke swre that the students hauwe 2 clesse koowledoas
oo the cardinal points.
COMMENTS =
# For more an thisz sctivitw, see DAYTIME ASTROHOMY (Elsmertzey
Science Study . MHebster o Mearsaw HiL11

gromornE For the experdment:

i

# The Follawimg are alterrnating

«F Flay o tetherr hall pols Juse chall: o marl: the shacowm:
A gold tes, glusd to a2k & 124l sheet of paprer, o 25 S

1,211 pisce of stiff cardboeed

A thumbtacl: . poliing thecisskh 20 imcesr czeed

Thve shadow of & laerger gnomern (Say a2 Fladecaled mouss

Fecods oFf the

1
=
7

adira:

D]

faster ard a&llows more accurate - " .
Fhadow of & Y gancmcr Can comterdesntly be geer by the whhole
clas=s. W the other bard, Smaller gromons &2l low ohildees o

Fisese bbeir cwe individusl avcomor 500 Fecorc,

cormfently keliswved that there iz ro shacdow a2t mooE.

k3
-
+
Pt
]

use the Sun i exactly cwertesd. This aonly bhaspsns below

o

ke
the tropics —— this will ke discussed in Lessam 19,

¥ I+ some studsrrts want € use the gnomorn and itz shacion record

bEet &8s a sundial . gncourage them to trw it. Howewer thews will

> lrnaccurate

i

praksdaly Fimd that this kind of a zundial kbhecons

SIS~ -
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e seazsomal variatiornz in the

-
Ve O

dizcuszed in Lesson=s &,

¥ I+ iz especially interesting

sefter 2 fam cdaes. This czn serwe o irchkaerest the ztudents i

ST s ekl fwhickh will be

19 zedd 260, and in the cdesign of

to co cble gncnoss esgpEerdment caen

e hear chthie dates of bhe Solstices (Qecember andd June 2310 and

ane o the Equincsies CMae-ch o

the shadow s path seee nost dramatic betwsern thoss dacte

L

# It i= imteresting to compaes

Keer im mind that inexpensive
st that aood comprasses point
FLAMET ALLMANAC fFeatures 30 gse

i Fference in dedsress betusen

"Gromon Meath® iz tiruws Merebk.

Septenkesr 213. DiFferermces ip

t

comprass Nortlh o "gnomars Hosstkst .,

]

-

CompsaEses 2eve often inesccurat

15

T Magrebic Horth. The RILY
shcwireg magrsetic declination, the

madretic arnd actuzal MHortia.
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Solar Twsthem A Harrd Piccictta Stucdernt s Sheats

T =g
1. Fill im &i1 ®he directicrns omn the compass kelow. Soms |reess
kasars odonres hoo wet wou started. (Fig., 1D
2. The areomor Dpercerpousscsed moan—seomy iz thee weerlcd s oldssth
Scierntific instrumernt. It iz & wvertical sthiclk. Buw wackoklimg s
mEssuring 155 shadow,. peoarle lesrned sbout the Sun™s moticn in
the =ios,
# When the Sun is Tow, the gnoman’s shaddow is dshort, lamgs.
# I+ the grnomon’s shadow iz shoet, the Suw i= .

# blwern the Surn is

. T

in the Eazt, the shacdow poaints
# I+ The shadow poaints Morth Hest, the Sum is .

# lben the Sun is= South South East,. the shadow points .

e ot e e @ 0

o
:

e Aroumdd what times ofF day are shadows shoetest?

# At that time. wi®hickh direction oo thew point o7

4. These pichures were halken CFfacira Soutkld (a) szt suntise,. ko
im the middle of thé mormiv,. e at middae, ddd in the
Scfterroor ., el L2) in the evening. Undortunately . they bBaoe

baern mixed yp. hdder each ofve, wurihte thve corrsct lotter Ca-s).,

CFiw. 22

MARKIMG: HEYER LOX DIRECTLY AT THE SUR. SO0 C2UE D GAMAGE Yok

Evizs PERMAHEMHTLY .
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