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Tl Solar Sweotem is our home. The Sun, the Moon s
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il ggmrcachk o tlhis swkdect,. with the helpe of:
B [ Teaschsr s Msewizadl cutlicming 19 lessoes.

g Reprodiycikble pages For the students.

# The materizis needed to carre out the activitizs.

OB JIECTIVES

The chisctiuvwes zv-e cleszrlv stated 2zt the beaginming of esch

# Firzst, throush cbhseruztion and record-hesrina. the studentzs
become +Familise witkh the behzwior ofF the Solze Svstem as sean
-Fr'-c-rf.. Ezeth.

¥ L ater o, thew schiswe 2 more Sophizticated wwwisrstanding of
e =wsten througt the buidlding of modsl=.

Mitly +the kelrp of thiz mavwual . the teachsr guides the
ctudents’ discouerie=s.
GRADE LEWELS:

Most of the activities im thiz kit haws bheesrn dewslcpsd aend
tested ir arades 4 zad 5. PMuck of e matsrial iz unfamd Lisee tao
cleder studermts 2o adults . and =0 can b2 taught in widdle
zoteonl o Juniior biak.

A fow les=orms maet e foo didficult for some fourth zed
+ifth graces. There is a note a2t the bogirming of sach lesson,

nmu‘.lj .VO
irdicating whether it i gessrecd to oraddes 4zl up . or, gradss

A
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Tha activitie=z in this id stealdd b oppreznd ooer Seuen

uzels o mowe, with e to bhwes losssons & weslk. Moy sctivities

mill take & al prerion] of spproximatels 45 minutes. zond can

1

bl

-
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biaszgr ot the time wou bhzwe scheduled for scisnce. In addition.

wiori will wmeged to as

iciv & =2=mall samouwrnt of homsunotl suarw daye,
a0 &llot a few miroitas dzilo to dizcuwss it

The ohssrvatiomal azctivities must ke timsd to correspord
+o aFtraramical camditions, such as the phasz: of the Mook o
the prezerce of planets in the ewesrnins sk, Thew are also
cormtingent on the avaliabilite of clesr sicies. Ta teach
chzeruwsational astrorncomy , »wou must bhe flexible in wowr
schedul i)
ORGAMIZRT I ¢

Tl 19 leszobns zre spresd cusr ¥ oweskizs. Th may b
mzcsssay o talie longsr to cowver Tleem,. becazuse of aeschbher
conditions o other ressons. Howswe- ., do not teach e lesson

town emarlv e erouabl time must elapss khetbtuesn lessons to ailwve the

stucients & chagsce to male and record enoush obserwations.
Tlhe Salar Swesthem iz 2 “"swstem" snd vowrs students wiltd

lezry mozt i+ wou do &ll the lesscnzs in the ordsr suagezsted,
The skills arnd cormcernts cwsrlar v reircforcs esch other. Thee
cirvamization of the lessarns is kased on & Svpreciaticon oFf the

clewalopmertal pesds oFf oy peprle when araeplira with the

—
u

irather cuerwhelmning comncepts GF astronom:. In msoe waes, this

P

i
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arral latl thie., histors of the $isld: from rakesd eve chsstrvation

CLezzons 1 throuabh 99, 1o aptically aided chseruvzation {Leszon
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113, s frcerezzinauly 21ab

Howswer- . i4 o want

amorrd ke Follao

# The= Czbiort course s

H Pl "

¥ The PMoom oyl l courss) s

|

#¥ Thae Sun C=hoordt colp-zed s

Sum crall caurzenr L

# The

# The midht skhoss

# Maliitiy mogdel=: Leszzons 1a

¥ mEstitology:

FEEFARFATION:
Woly =2taet theac

with +he kit. ook ouee

iver posszikble. oo the zoti

stuclents to cdo ik,

Tao comprlemsrnt L
dizoosrvalhasaesd

a3 leusint boobiz 2enad

Wisit to woare

boolk:=tore will reweal

ST G,

Teackheer- s Mzeual.

STULENT SHEETS:

Twerntv=four se=b=s of

each clasz get. I+ wou do

cduplicats the sheetz irmclc

it ke

tais

chzsruational -
laar-ming otffered kb
MmaASTIMeE s
vpibalic or =a
(=T b

al=o the khilkeliocar sk =2t

Rdat™

ITimtroduction e,

= Sl caaaly 150,

mowis 1o

b T Thisgn e whole Lase . woy

l===

mippy subtoplos

Lezsaoms 1., S, 13, 17.
Leszom=s 1. 5. 5. &, =, {3, 14, 1&.

fims the umits,. familiarize vogssl

margsal aod e student shests,

Wity wourse l¥ before asking the

eperimarrtal  and

thi=s kit,. wou shauld malae

alazilazbhle to wounre =topddents. A

=L

Fioinl itz o oo 30 & mWsSum

cxcellert children’s koo ol

the eridl of this

=student sheetz zre includsed in

ot purchasze the set. wo can

e in this lhit.
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L lsr Swstem o Heprrei FPiccaowto ITniracescticsn & . 4

The student sheetz do ot constitutes =
gJust ome comporsnt in s intsarated paclizse, Thiz Teachesr =
Marwial explains how each stucdset sheet Ffits im this prostam.
FRTERIRALS :

Includdzesd im EBa=ic KEit:

Included im Clas=s Set:

Ta be providsd b waoods

mEFERDNIED ;

Ta te=zck the cbhserwztionzal lessons, @0l mazt heoe
informaticon orn whatkTe up in the gk on e awlwen niabht or dase,
Thete ate mary waes fo Fimgd @ut. I o reconmend ta ipsypeensive
tondles
# The DAILY FPLAMHET ALMAMAC is wackied with astrondamical
imfarmaticen vou will peed,. incivudirmg the time of sunrisze .
sunset, moon Fiss, moon =2t andd the phase of the Moo o
susry dass of the vesae
* Tihe kY CALEMDAR iz designed witi vou, the deacher . ancd soure
studamts in mind. It Featuwrsz 2 kesgvi-fully siceles morckbh e =thar
chsert S0 & dally description of nmotsbhle celestial suents.,

i lucdimg the pogition of e Moon, s plshty oof plamst
imtormnatiarm. You will Fimd it 2 wremencdous el i plaasing

wvoite studesnts” obhseruvaticonal homenoerl.

ki

Usze these reterences to prepare vimr lessans and

s=sigrnments, but da not feel vou mesd o necezsaeilyx shoa ke
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+to vaie shaderts,

Otz sood soweses of informaticn on fhe s 2gee BETRCHDY
) COYESEY masazines. Thew feature aorcdbly dnforssticon o the
v, complets: star charts, wordeous photfoarzehz, intarestiong
aotivities, sl telescope tips. Bacl isswes zee arest For
studsnt=z to brecwss Eheousbl whern Loolbiite For dnformatian s
A RO -
HOTE OH LRATITUCE :

rees matrt i ored

Mz lezsanz i thiz kit. 1iks the refee
abouvs, assums that vou se-s in e MHaorthsen henmispters, In faot

o=
L
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L Aite ol sccuirahte 1 wo Tisse bes twesan bhee Tropics

]
i
H]

Pt T ]

=l the Arctic Circle.(&hig v o
dizcuzzed with Tthe studehtia

The kit czn be uzsed srpewkeee im0 the coptiguous 48 sthetes.
BIZCOVERY TEACHIHG :

I sdoditiorn to lezrning soout the Salae Swestem . woun

stpdaetnts will be learrming Swout the scisntiFic methaod. The

sScisrwse of asztraramy iresslowes thes imterel s oFf abksseostion and
mowrdsl i, Foor thiis process to hizepsesn in oo Ol sSsroaom . Wil

will peaed o aztlher 2 Yot ofF gkhssrwatiornal data, res siccl 1+,
Sane the pecords . disauss then . seodd deso coenluzt anE.s CTe
records oF woonr cupy cBseruzticns cae be dncludesd zmong the
irformation accumalated ¢ the studsmt=s. ) Latsr, wonl will makoes
mod=ls that will 4k coae 1iabt omn the data wod saccumalated,
Focept o students ohservaticons, ewsn 1+ they seem
inscuwrate. AE the dats accumlatess, it faecamess ochoious that

rertain cboeruaticonz e mistakern, zowd the studsots will
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adigcared toaem. The Follomims atscdots 1 luashrates e kind of
lesrmirmy prooens khat e Falie place while casrewing out the

Foetiuvities.
Qe madpited, ol foon stucdsmtz =zo the Moo, Both ozza it

i the East. but while ane cf them zaid it was full, the cother

saw only & arescert. 1| accepted botly oksoreaticrms. neuatral s,
Latar - kb comparing these iglhtirgs with the amez made the
Fallomima amd previcus davs, it bkecame clesr to the clazs that

tve crescert was more lilelw., Ladker =till, the students

reslized that the Full Hoon 2lwaers risss whesn e fun sots, and
g S FiEZes. S0 othars wordss iR iz opever wizihkle
cmiry the day —— pEarticulzeelye in the Eastl? Stilt later. égme

studaents =ow the Sur shining theousib Bhe Fog durine recess. It

loaked lilke the Full Mook to scme of thewm. As the fog cleaired,

enaEpryome aoresd that it was the o sad ot the Moone G
=omeore poirmted out that this mey Pawe bean the socurce of the

errarecuds "FUull Moos" sigbticg,. Thae mesters of bhe ko
comtlicting chssruaticns waes solwsd z2md the studernts lasened a
lot. Ik conmtrsst. not much would bawe been gaxined i+ 1 had
"haloer Sides with ore sigbtind and 2azinst e Gbleer.

Ity tbhez cour=e ofF comrwira ouh the activities, the
=tuderts” urclerztgcding wrows, sead thews Brae mores orern o
Herding 1earning of conrcerts, The weritten achivities a2t the end
o the wunits carnm serwes o clzseidfy and Stmmasrizes what was

0 be ussd for the same

lf|

cussions should al

lezgrned. Clapss di
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tisited zgourt ofF irnstrumsntation and 21mos=t o calculations.

ilble to sour -studemts. A salid

[{{

Mucl of that bkowlsdus iz sone:

warase of "Flat sseth" sstronome . 2nd thern of Somecerctered
astropomy , 18 & fouwnddaticrn o which to kuild s moes
Fsopbhigticated wnderztairding.
THWGLMING GIRLEG:

The motiwities in this kit can involve lbhavs sewd q@irls
aodal iy, Do mot zzsuame that because bovse are Yimto spaceshins

that girls will mot ke jmterested in sstroncois. In my classss 1

hanwe Found thet zome of the most enthusiastic Moor—s=tarers are

i}

Hirls. Hbhile some bawvs zee better model-bullders, some xied

e obhzzruwsrs ool record-kliespers. FlL1

11}
]

e neator andd moee acoule

tThiess zkills are igportziit in lesrbnina astreormome ——all sour

stupdernts Carny werticipaete and contribotas
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o 20,

Satumn goes 1.6° E, ending monih 4* NW of 3rd-mag Alpha Librae

W until ending retrograde
{Zubenalgenubl). Uranus: Locate 4.5-mag Omaga Ophiuchi 5° N of Anlares.

Uranus |3 a magnliude falnter, and within 0.5* south and slightly east of

4* NV of Jrd-mag Lambda Saglittar {1t 10p of tha Teapo!) on Ac
Omaga all month,

anly 2% ° N of that atar Sepd 3. Juplier goesg 1.3*

=2.4; Mars =0.4100.0; Mercury
W (lowaer righ1) of Splca. Mars

3.9, Juplier =2810
{Aug 1) +0.5;Satum + 0810 +0.7; Uranysg 5.6; Nepiune 7.9. Molions Aug

10. Mercury on Aug 1is 27* E of Sun; 3ee Aug 28. Vanus Improves from

13* 10 21* E of Sun, and ends Augusl 24
goes 16* E, from Libra through head ol Scorplus [sae Aug 21} Inlo
Ophiuchus. On Aug 31 Mars 13 2.7° NW of Antaras. The planet will pass

1 - Sapt 1: The Sun, going 30° east, crosses trom Cancar Inlo Lao Aug

Magnitudes: Venus -~



This chart is drawn for Latitude
40° north, but should be useful
to stargazers throughout the con-
tinental United States.lt rapre-
sents the sky at the following
“local daylight cimes:
Late July
Early August 10 p.m.
Late August 9 p.m.
This map i3 applicable one hour
either side of the above times.
A more detailed chart by George
Lov{ appears monthly in the pub-
lication Sky and Telescope.

11 p.m.
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The planets Jupiter, MHara, and.
Saturn are plotted for mid-Au-
gust, 1984, At charc time 9 ob-
jocts of first magnitude or
Heighter are visible, In erder
»f brightneas they are: Jupiter,
Hara, Arcturus, Vega, Altair,
Satumn, Antares, Spica, and Deneb,
In addirion to stara, other ob-
jects that should ba visible to
the unaided eye are labeled on
the map. The double star {Dbl)
at the bend of the hendle of the

-

AIONVIIL o

e pe

Avgust Evening Skies

© Abrams Planetarium
Subscription: $5.00 per year,
from Sky Calendar, Abrams
Plangtlarium, Michigan State
University, East Lansing,
Michigan 48524-1324,
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Big Dipper
The douhla satar
gomewhat harder. Much more dif-
ficule i1s the double star near
VYega in Lvra. The open ar galae-—
tic cluater {(0Cl) known as Coma
Berenices,'The halr of Berenice",
18 located batween Lao and Bobtea.
A merve compact open cluster is
located between Sagittarius and

13 easily detected.

in Scorpius 18

Nearby,
marked (Nb) above the “spout" of
the “Teapor," is the Lagoon Neb-
ula, a cloud of gas and dust out

the "cail" of Scorpius.

of which scars are forming. The
position of an external sctar sys-
cem, called the Andromeda Galaxy
after che conscellation in which
it appears, is also {indicated
(Glx}. Try to observe these ob-
jecte with unaided eye and bine-
culars.

~=D. David Batch

O
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Fizicde €#cm tive Ezrth. the Sur sand the Moor zee the most

1

pramiveest perts oF the Solar Ses=ten. This wesasl: . wvorps otudencs

start albseruinm them, sl recordirg their cbhseruations,

» the activities will bacome nore

in

s the wselks pas
cemanding, vour stacdsnts ﬁill become imcressingly
sophisticated. aevd thew will add more and more depth ard odetadl
te their obssrustions. For pon, Bonswsr . wiat matters iz Hhat

thow develop =ome curiosity, ast uzed 4o keeping an ews tows-ds

e acod recard-laeEpires hanits.

—

e PeEEeasEE . &
Thiz kit dozs ot dezxl with gzlzcries. black bholez o

oo thee otkler okdacts that lie kevorca the limits of the Solae

Svztew., Howsusr ., wour studsntzs will besin stsre—czzing this

weel:s, Mhizs i= beczwse fFfamilizrity with the stars sl

1]

coiztellations which seruve a= Zigmpozts 10 e night stee 3
Fessdac]l for B goodd wnderztanding of the sppsrent nmotion ofF the

Mlowzey sl el eslnets,

PN

Too liwer wp the claszs,. read wour studsistsz =ame Storiss o

-]

kb slhout the Sun . Moo end stseeg, O possibkls sotpecse is THE
MERH IH THE MONH: SEY TRLES FRo MAHY LARHLS . ke Alta JTxislow 2
Carl Withers cMirgton, 1969, These storiss show that pecels oF
may ditFerent culturez 211 cuer the world bace mads e
wornder-ful stories akbout the sliv. Thew z2oere z9n excel lernt
springhase-dotor crsstive writing.

Betore starting Tthe fivest leszot. vou may wzrt o asb woaun

students tor all the words they kibon ahoort $he Solze Swvstem.



Samlar Sestaem S Hetuwrl Piccicotto

brite the words om & larue pisce
exercise after the lagt less=an,
come s with = much lomossr- list,

they bhawe lasrned,.

O pPETEtT.

I+

wvagye stuadents

YOI PEE at this

Wwitl perockbhakile

ard ke conscious oF bhow much



S lar Sestem A Herrd Plociofto Lesziaon L2 e |

i HiCeDid S e
QETECTIVES:

# To Fraise questions sbhowt The ooy sewtd fhr phssss.

HY
i

# To stae-t to obhzerus the Moon in bhe gl oz besaee dand Ly

=l &

&}

GRADES: 4 ared up.
SIOHEDUM T HG ¢
A good time o ztaet i=2 on the deae of The Last Gz ter

yoclane oo twad . Bt dhact tine.

(43

Moy {arinez o Yabie
vizible durims schoal hours, 20 the first chsesrozticers witl
Frgemen iR Yo EreEenas S0 Yo can denonstirate ol ewelain the
record leeplng procedure.

QF courze. ol gt Staet o & alesre caeed!

Flanm to comtings this actiwvity Jwith wsriocus adlitioes
irtroduced wraduzllyr, for at least =ix wesk=. Uss the fLiest
Feul mirites oFf school ewsre dzes to liszten o the stuchznts
commerits sbhaout tHheir chessevaticon=s. Tev to ke Flexibls svmaaenin tao
ate & longer dizcuzsion chcs in 2 whd le . shouald thas nesl
2Zvize.

FREFPAEATION 2

You mEes Feel more comfor-tabile tezchirmz thiszs leszsonm srter
Fawims dorme sams Moon—watohing swourse1lf fore & Ffoen weslis, But
thizs iz notomecessarwt wvond cary lesrt alaoms with wour stucderces,
Hewewesr . mahe.sure weld 2 Firmgd the Moorn an She First day of

thi= activity, since vouwr =tudspts mae meed el



ol e Seesthen S Herrl Ficoiotto les=zorm 1 2 f. 2
STLOEMHT SHEETS
» Moo Calendsg-
# Moon Calends Tnetructions
(MR RN A L=y NI
There zu-e prokhably many miscorcaerntions Sbout e Phooe

o o stacdents. Yoo shoald pod ooerect them 2t otz stadde.
o showlad evern awvoid praizivng "dood? answmers,. Instead. e L
tlie studerts that their cun sxpatrisnces ancd chssrozbions will
clesr we most of these questiconz within & few weeliz, Somes will
big solwed wary sickly . atheers will tabkie moire Tins.

bl te kber post cantroversial ouestions on largs plescss ot
prEgmet . 2l diselay them are the bulletin bosed until the class
YrEEs oy S SRSer,
# Desss e Moon rise whereosrs the San sets?
¥ Capn o g2e the Moon in the daetime?
¥ Coes the Moon ssem to nows in the gkiy? Ooez ik rize a0 sty
Ll e? biben?
& bihvat i= the staps of the Poon? Hhat doszs it zezm ho ke Doss
it charme™ e’

For woin rederasrvas . the answers to these qguesticrms zirs 1o
te "Cornclusionz” section kbelow,
RCTIVITY

Talee the class outsicde o ook a2t the Moon. Mabke suses thet
+lew kring papsr a2t perncils i order to dezw it

Ezclk: i the clazroom. haed out the Mloon Calendsez zgad the
accompEansing Instructicems. Go ower the irgtructions. Checke thact

the stucerts enter the dates correctlv. CIF€ the last oo i

R .



Siola Svsthem S Hererd Piociotho le=zom Lo

iFpmoirtee . thes miscde a2 miszdasdoe alores Bhe wsss !t Flalee Sues e

berion Llhe pumkbs oof dases in the current calencisr morcklh, Hase

sxtra copias o hamdd!l )

Explain that the shzens: of the Moo willt ke recoedsd b
shadina i e Zres woig DOHT s2e,. leozwines the Mooe s shees

white. Demomestestes thiz o the ohislbbozead, Hzose then clesar th

it

£

flwon drm e spproerists box on the CDolendaae. DAL low ERain o oo
back out i+ necessserw, D

Emphiasize that ®hew should da this ewsre dawe undil e
calendar iz Ffull. I+ thew Foraet o lock o coepnot Fied the
Meosm, ey should HOT enter & gusss in thes calsinddasn. Qi FLdunage

Yeleatirmg” ke loclinmg wpe the shapre of e Moo in the dadlw
paper . G o & calencdar or alwmanac: the point of the acotislr

to uze the studsrts” qur aligerwvatioms &8 & bhexis Hor

-
i

Gl

lesrnites, =o That thew will ke akle 4o pirredict the phases of

e Mo,

Soametimez, no ore will be able o €findgd Ble Moorn For 5 Fem

oz, €Thi= will alwavs hakpen st t}'.ew coft ke Hewme Poaor .
it may hzepen st other times too, especizlly i+ Bhe wmszthsy
bacl. D Erccurgaie the sthuderts b ke loolkiing. Witk bhe bele
tlee ALFIEHSC zmcd SEY O CALEHDWER . woud mas be akble 4o susassT
time and directicon to lock +or it
COMCLUISTOHE

= the weslis ao by, e Ffol lowmisg points should bocome

clesre

—

i}

# Tlve Moo riges Crcabtilvs in the Ezast . ool set

Caprerosimate 1w in the blest.

[

iz

.:“l'.'.

= Dt nte



S lze Tewestaem o Herwil Ficciothto Le=szawy 1 . 4

# ¥t cdmes mck Fise o o Zet 2t the sagas Tines svary s
# Tl Moon g shaps changess continuousty . mot snadcdentee,

Megma corc luziong will kecoms poezsikle as the odogetoophi el
srziqarmernts beocdne mors sophisticated in the Comire weslos,
COrHENT S :

# Some stucenths bavss troubiise remembbzeira ba Tooh For vt Mooy,

erpesially &t First., Others becamse nearly Ffanaticosl abooark 31,

o
o+

2o o ot Fewsteal timss 2 dae. The mormiited corpesrsastions

schacl provide a0 opeortumity Ffor the erthusizsts o

ome oF their excitemsnt o the atber=l

n
i

ComUAr l Cacthe

¥ Sione st otice di freirences 10 TheE oD S
Moor. The Moor i= after reddisth whern it iz tow i the sk,

auFEs itz liabt rmust cross pore stmospbheeEre Lo a6t o ows. This
iz analowous o e raecdmess of the sumset. I+ i= chas o dihe
$fact Ehat klue light gsets scatitsrsd ke the acbmasehere . mbd be
red 1iabvt doses Rot. Y1t iz et dmpecrtaet o stuadents bo
urncler-stand this idea. )

oo s, Forisives Full Pooos

it

# The size oFf thwe Mool sl Szemn

|
AT R )

COFten seams uneesctecdly larae, pPdacriie hecsass ofF 11z sepsrent
seood il ke ho war-iowas 1 ssddmesrbos,

# %o mae mErch fo msbe 2 laras Plocn Calencdss for e Clasmrdedin
bl lastitn board,. 2md bWisos studernss tzlae tup-ms emtaring T e
ohserustions ewvers morting. Such 2 wall catlzndzr 2 hele foous

1

]
i

di=cussians z2byout the Moo zevd 16 o .
¥ Thee Elsmeptzey Sciamcs Stady umit WHERE IS THE PEGHT Clhistheter

= MeGrzon Hilly originally inspired me 1o tesch asteoocnes o

chiladirer. Foad 1t. 22 wmell as the coreeseni ot stucdsmt taeat . HHERE



Tunl e Swestem 2 Henrd Flooiaotba lLe=s=zan 1 & w. %

Py L

LA THE MQOHT, for a2 differant apiprozch o Peoem—wackchins.
# A little puzszles: pezstprziase the letiesrz of "Moo starer® to

malee a worcd with & relatsd mesnindg. (Rnswess: "astronomner" .



L]/rg

Sl s Swretem S Merred Fhiocicckto Stuwient = Sheets
it T Rl = i-A i =TT =AY T

- ide wour meme s the montblhs o woar Mooy Calendse. Fild

i all the dates.

H

Fiare Fhe et sixk weelks, look For thez Foorn every sinsle das
g M abtd
#OIF wens raneet Find 5, it Fordet to Took, k5 ausstiorn mael
im the circle for ket dae.
# IF it i= cléudw 211l dav. put 3 clawwd cessr the circle.
#oI wo Fited the Moom, irndicahte the time in the correr,. Cord
totget Yam® oo Mem”. Show the shaee ke shaﬂing'the ot of tiee
Mocey weud gt ses . snd Tsaswing fine shaee o o g2 unsEbhaaed.
Chaes Figure,
# T+ the Moon hzs 26 Wwidszual color, colow 1+ Sy e shos

caleticdar.
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Solas~ Swstem A Hertel FPicoiotda lessom 2 .

Lerzon &

e T el

DEJECTIVES =
% To familisrize studsnts with Hhwe main Fezhurez of the Sun's
apparent mokicor scrogs the sl i e Feaeese oF ons daee,
# Ta tesch studentz the cardinal weoints.
GRADES 1 4 arad e
ECHEDUL IHG .
A surnbye dae 1= Pequi;ed to Carry ok thiz all-da
activite. Staet ot with the: class discusgion, zndg set up the

expsr-imnesrt. Thern oo are with vour ordimae-y schedule . but zend

studerts out im paiers, theougsbout the der, o pecored bhe

}

haddomz. Wait €111 the rnext day to Rolod & discussion s cdrzow

I

conclyzions Ffrom The exssri st
FREPARATICH
Fead the descristion of the activity czrrefully,. sndd pici
out & approeristes place to do the experimsest,
MATERIALS 3
For 2 anomory Sshadow sthicisd . u=mes
doH A" mthicle o & shereefosm stand
Tayps it to & 2 x3° sheet of papesr, which iz itses1l4 taped o &
ST =IT mesonite board (=5 figupre 2-10
Yo wiltk alsa resed:
% A owabch ol cloc):
# Plaebiers «

# Masliinmg tape
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i

=

# Howm o

# Mhic

bizme -

i

P ALY B S Wil o i ol elw!

Calimpr s E T

ST

Clazzs fhe onomor

. e zsbe tleeEn B predict e

of itz shedow during the das.

IS

doess

the Stih e OGS E

it riza?d Mo

il

oes 1t ast HFram here o

LU= R

Toslbiinm

waald he $3c

4
'y
e R

]

# bher

[
irme

i

chian
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are =

is Horth? Fast? Me

Lot Tt

it zmet?

e ﬂuiil);~1mﬂq1nm T - A L6 =

g cut & cerchzim window. FPoint 6

v, CSomee shuadents fae

PR 5 Y B i) el P

clo =hadows poimt?

Paclonns Loy bhen

# At whzt time iz there no =

# At winat tims 1= the S exans

Frememntaer tlhat this

the oue

tinen .

HizC

=tiarn=

CorE o BN ES.

Ygomethinn =

cdizceuszzicon.

aumtiw

irnwesztigatend by

=ociernts”

bl
—
—
-
=
-
b=

"
m
i

The lezsz the stucdsnts uoners abatgh

tueicd" . the mors £
arvl ke more Cubkic

it

Tell e =tudernts that to

cLAr i e

SIS

Fimish

T o

IE=1

izcuUsEsiar . Thew wi

e dizcussicrn the neat
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e
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lojmp sk Mo m =S e e d e Y
LI LSULSC R HiI== W v el .
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caerhiesd

e 1 it .

will et

e wall b

sumlysts bHhe

il

treaorcl b

iz in the course of the deee .

(e B

(Yl

Cilpate

& abhoagt ke

iddeas

s

irec
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digoszion s imberded ol

+a

i
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Soalar Swatem A Hevwd Ficoiotbto bosmzzogn 2 2 . 32

Flaojar Toobk: divrectlhe 30 Thee Sons. Yo mas dmmedss whar 2ees

permsmently. The zzme spplies to wog stucerts. Pebe @uaee hhew
uricisirztaend thiz=s
STULDENT SHEET:
¥ The S
RCTIVITY .

Start cut by serchronizins e wsatcbhes o loclkis that zee
tao bBe usas. ’

The bhasic setupr iz illustrated in Figuws 2—=1. The gromon
srould e on the southern pseet of the sheset (thiz will aliow

shadows bo larwd enticele on thee shestd . The sheest should be

oy
[ )

&

S & piece ofFf masonmite Tor ofther $Flat boaed) . te Facilitats
crawing on the paper. Flace the whole setpe in 32 lacstiorn thset

=tz surliqaklht the-cousbogt tive school daee.

i3

Shoae the stodernts how 5 =1ligitve moticen o F the Smcnok
affects the position of the shadon. Theredoese emphazize thath o at
gt ok ke touched dusing thes cowrse oFf the daee. JIl Faot i
iz preferakls o keop it out oF thes wasee oof e lavwrrouand sames s
bz poterntisal diszturbaorce=. ) Lse chalb Bo maris the pasition
ot the paper o the oo Cpsint 1F o z2ee o repsest the

it inetit o another cdaw s, The orisndaticon cofF Ythe speseess shhonid

remaln absctutely corstant durina the whale soperimesnt. Usimey =

L,

gocd compass. Firnd and marl: the directicnr of magrmetic Horth.
Dutlime the pozitior o4f the ancomon’™s kese orm the o,
The gstiomon should remain exattly in the sape pozitian curing

itz wbhole experiment. Plasking tzees can be uzed to bholad i€ im

lace. The surface bernssth the setup =hagld be 22 Flat and



Szl Sestam S Herel Plooiottho Lesson & ) p. 4

lior-izormtal 2=z poszitales

Tell the sHtudemts +o merb e outlinne oFf the top of the
arycmo s Shsckow .z weite the time of dae fesct to it CFiaure
o=20. Siepidd aeouis of =tudessts out to pepest this eusree bencke
+im thirty mirgtes. a2eed susrwy B to FIFREer minutes seoupdd
middadzer, Allow the ztudentzs ®o mzle mors Ffesguent olbseeoat oes
i+ thesyw wanta

Ene the ercd oF the daw, won will kBawe s record of the
ghadow™ s mowensnt. Sewe 1t. I+ wou warct to repeat the
exper-iment an swother daw ., ey 13 place the setupe in exactly
e zane oriamtation,. & e Gnomoiny i the game placse #20 waw
compsrisorns of the Frecords ses meEssrimatul. Homeosr, Be Zauwsre
izt clammss v the Silt oof ke aromon dramatical e sffect the
Lermath of the shadow,
COMCLLS TONS

The mext dayv, kRarmel cut the student psase YTHE SLEY. The
studarts should fFind it relatively szxsywe to anEase the
ariesticns.

Fazt the smamor shaadouw reﬁarda i 2 wizikle placs in the

szprooam,., Qiscuss the idess that wmsre rzxizsd 1n the DIECSSTOH

1]

cl

PN

a

slacvss ., and thoss on the sthuadent sheet.

Mt tis poirt. vou cEen B omoes oof & agics i Beleing the
=tuderts mele senszs of the informsticn thee gstlhered, Dont

Fush o fFogroce conclusicrnd . bt reimforce tie correct cammsitts
mads byv the  studesnt=s. by prepesting and rephrazing the best
formulatiorn=. -

The +ollowimdg comclusions mae be reached a3 & esult of



Spemtam O Harel Flaecioths Legzsat 2 7 p. 8

# Estusen surrise snod sunseth. dhe Sun trasels acroasz the
Sovithern skee, o East to West dlett to =diabhds,
# Shadows point i0 the direction apposite to where the Son i=.
Thew sre Tomssr in e morning and ewerndmg . s glhoerter ook
my i cdd =,
ARlzo, malke e that the tudesntzs haooe 2 clese ool scdos
o the carclimal points.
COMMERNTS =
# Fopr mewe o tRiz activity, ses DAYTIME ASTROHGHY {E1smentaery
Science Bhude . kbebeter O PMearaw Hlills
# The +Followimg sre alternative ganoncos For the experimant:
W Flas o tetier kall wmlé Lge chall tao mark The shadow)
A golf tes, glusd o z2n 2 12wl shest of papsr,. on a5 2
1/2x11 pisce of sti+d cacdboee-d
O oBhamtatacik . poldamg thaeock &0 dmchess caed
Thex shadow of & laerger gmomorn $5ar & Flagkaled moues

The rrecords of the

P
=
e
I!';

Faster and allows more accui-ate readin
Ehackon adf & " Gty Qo cordseriantly be geen by e whhele

==z, O the other bhand, smaller gnomonns &1 1ow childlken o

7

il R
Fiaese thair cown imclividuzal gronoeon s0hd Precord,

# I+ commorly belisuved that therse 12 no shzddom a2t reoors .

.
I

the Swny iz axactly avertead. This anly haspens helow

1]

k& &=
the tropics == iz will ke discussed in Leszom 13,
¥ I+ some shtudserrts wat o use the grermorn and its shacdow recordd

sheet aF & sundial . shcourade them to trw i4€. Howswer thaw will

probadle Fipd tlhet bthis kiod of 2 sundial kecomes iln@courszsts

ik o TP N



otz Swetem O Moered Fiooicdte

sfter & e dieez. Thiz cun Seruwe o ircksregt the studesrhs in

tie seasoaral waeriaticrzs in the SurTs psth dwhich will ke

= =

dizcuszed in Lezsolhis &- . B

It iz especially imterestinag

19 =zt 2G0 . sncd v the cdesigln of

tao oo cElse oo exmser et o

o mesre the dates of Hhe Solstices (Decembaer sind Jurne 2310 and

are af the Eguinoxss dPseech o

the shadow’s path see most dramatic betwser thoss dabes,

Septenker- 213, QiFFserazss in

=

% It iz irterestirng to compare comeass Horth o "gromar NoeedkM

Keer im mind that inexpensive
sl that sood caprasses podnt
FLAEHET ALMANHAC features & mniswe
i Fferemce in dearess betuszen

.

"Gromobh Motk 1s tieue: Heosbh,

compasses ste oFtaln Lnaccurate .
o Magrelic Horth. Thee ORILY
shoawireg madisstic declination. the

magretic armd actual Horth.
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Salaas Swstem o Herrd Picciobho Zhucdert's Sheets

T = -y

1. Fill im &11 ke divecticns o the aompass below. Soms bess
g=t wowg started., (Fig.s 10

2. The oromarr Omecernsuseed eoa—men ) iz the woeeld s oldest
seigrbtitic imstrument.,. It iz & wertical sthicli B watshins arel
messur-ing its shadow. peorle lesrned sbout the S’ mobicn in

tha =l

% MWhan the Suﬁ ig lom, e gromorn’ s Shadow (s (short, lomsd.

# 1€ %he gnomon s shaedow iz shoet, the Sus iz -
# Mhern the Sun iz in the Eazst, the shadow points —®

# I+ the shaociow points Mot Hest, e Soum is .
# Mhes the Sun 1= South Soudh Esst,. the shadow points .
Z. Arcund what time of day avve shadows ghoetest?

# AT thhat time . wlehickh direction oo e point wo?

4. These pictures were halier CFacing Sawthd (ad =t sunrlize, ko
im the mididle o+ thé moermimg, el a2t micddaee, ddy i ke
zfterroor . 2evd 02 i the evening. Urfortunately . ther haoe

beeer mixed we. HRdsr each cns, weits tlhve corpact lether (a-=22.

LFig., &2

MERFMIHG: HEWER LoD DIRECTLY AT THE Sy, SO0 ool D GAmAclE Woalle

EvES PERMAHEHTLY.
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Lezsorm I

T T ST R

QEIECTIVES :
# To steet 1ockimg st e nigbt sk,
B Ta teach shucdsvitzs the cardinal woints st hone.
GRADES:: 4 sncd k.
SO THG
Thizs ss=iarment requires & ghort introduction &t school.

zid & clesys might o dao cblhe koosworlb.

Lisires the =tudent shest,. Fincd the Morth Stae wvourss 4.
STLOEWNT SHEET 3
¥ Fi;dimg [Tk A
IHMTROCLICTICH &

Exppelaim that sailors in the ooesm canmot use landmsrks do
bzl them Fiped beeir wae, How do thes Findgd divections? One way
iz b usins the-HaFth Stg.

ACTIVITY:

Hamd cut the student sheet. Explain that nost stz 1n thse
@bt @@ ALWECE I NeTioe, Howeusr . the remain Do ConsTanct
poatterts, s shoan on cthe 1 llustiraticons. Melie sisee s Can
recoAarniTe whickh star i= the Horth St o each one. Warn thsm
that tlye Big Diprss may e considetzkls bigder tharn By
expecth.

Filso encowrase them to use othess methodz For Finding

Mot aun spproximate rowlaedse of Morth e Pelp findd the Bia
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Solae Swmtem A~ Heord Piccioatte

I =TT
Thhizs $irzt stsr—gazing assigement maer e di-fFiaoult For
fhaeir oxperisnces ot school

some ebhunlsde. Be sure €0 disouss

s I+ =ome shuadsent=

m

thie ne=t dar. 2z a1y 1 the dae as poss=ibl

tio ot succsed. ermooLpesus them o e awsdiv . with the hels of s

z=mates . pareivt o olodzyr =ikbling.

12

Tull |

COMMERTS &

Sam Brouwmy, iz &

% The ECMLMD SkY GUIDE. ke Teremces Diclozon smd

Fire introcductior to the mdoibvh zkow . with cgtshaecding

illustraticns. In pasrticulsr, it usez the Big Dipper 5z 5 guide

- - R -— o mlaa - . oy . - ™ - - [ P -
) cingtsllasicnrn=s,. (Ediuind Soisn im Qo Bairr s toi -

1

bl
[l

BIE

In

H.J3. Q23007F. 2

e
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S0l s Swehsm S el Ficcoiohto Shudent’ s Sheets

A Y S T R O A
Thare e magny mees bo fivdd ot sberes Mortdh i 2% poore

Fose or seesrcbneent bui ldimg. Yews cen 2k zomeore who kinoowz .

St mighvks. ol cse uEs the ety Shee,  The Mou-khl SSae

,+
1]
@

Vit e e dabtb, To Fined b, wse Rhe Bia Dipper s eolober

gm oo cicla. The Big Dipeer is & lawegs araue oFf s=tmes that is

gmeEy to Fimed. L8528 Fiawwrs 1.0

6

% Mier vou Face the Horth Stsr . wou 2 Fasitg Morth. Souath i

to ot beeFd.

Hj|

bozbiviel o, Ezst iz o voure Hight, bHest i

) e e o ' - - - - - B - - - . e - P | - 1 P
A T8 wau face South. iz East i o womar YeF R b BT bibhav

b
15

B

aslhcut West™

rong Frart dace . wkich cisrectionrne e wau

r
-

W pihery s=harncdiseg a2t

Fas iy

bE
7
) (3

P
PN |

$ Mz loobiding out wour Beckkaom mincow,. wisich direction

zauzs Frogn =cheeal o anad descriine Poos s

11l

# Chaoozes one otihsr- plac

woulad stamd o face Moy there.

e e e 4 v g e - - -
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Deeshanm S Herri Picoiotto Uestl: 2 w. |

ThHis wesli. woun- stﬁﬁemtz will cowrvtiniese fo ohssros the S
anet the Ploom. In additicon o dadilx smhicries in the Floon
Calerdsr. Tthew mill kesps trzacl ofF dhe relative positiaons of Sun
awd Moge, ad o s locsticon s fine of supsst. AT might,
Hew will lagd: For keviaset stars snd #larets, ared recard bk
Fhowor = pmsitién with rezspect o them.

Malke sure veudr students continues o entsre daily records on
the Moon calenda-. FRemesmbzr o discuszs their okssrwusdicms

dad tv, +irst thing i the morhing 1+ paossikdles. M Few gaputss &

odh,
o

daw i all ikt talbies,.~kad it a2t Keep e intersst 1euei Ficth.
i le thhis kit dosz mot primaeily rely o kool Tesemima" .

vald =kaiild complemsnt it with =oms researcn progects foe woupe

students. Azl a few studsntz zackh weslke bt prepsee orsl Peports

iated to +hs

Mt

arclAor bl letin Boazed displays ol variols copics
Sal s~ Swstanm. At the khexirmirng of esch wesl:, = research topic
will ke suwsaestaecd.

# Resszerck toeeic: hhe Suns. sun spch=s.



Salazes Svstem o MHerrd FPicoicotho o=z 4 & p. 1

lLessarn 4

A EE T

CGEJECTIVIES
# To zhzrt noticing sezsonal wariahtion=s in the Suny™ s path.
GRACES: 4 sl L.
SCHEDLIL. THG »

Thisz activity nesds a2 cleasr sk cthouabh o Ffow cloucdz can
makee For & moes diramatico sunzet.)d It 1= & acod ides o scheduls

it fwo oo three davs afFter the MHew Moo, Thi wauled help the

H

— e Ny Yy - [P -
= oMl o =L =TI T

1

Studlent=s shouild madkie =2 wesbkily draming of the loczfion of
tlhve sunzst umtil Lle=ssorm 15,

e & Few mimttes of clasz time are reauirsd to intrcchycs
e activity, z0vd & little more o dizcuss it bhe next dase.
LIEZUZ2I0

Mot iwzte the homeword: witky & discuszion of the Followinmg
AR T

# bllere cdoss e Sun sat ClEset? AT what Rime does the Suy sst

# [Qoezs 4 Sun zet il the szove place swossy niabt? Does 14 =2

e

# Fre dawves gettimns lopgsr? shortse?

Some studsrtz may ke awzes of seasonal changes in b

L]

times of Supwtise arnl SuwnEest, byt it is & widelw held

migocormcesEtior .. thad the Sun rises axactly dus East, smcl set

]

Enantty cdue Mest. CIn fact, Thisz only happens an the dser ofF the



Sol s Swstbemn o Hereel Ficciothho

Eapdimcss, Lo ol rewesl Hhis o wounr shuderts: it will e mads

clems by their own obssruations &0 B bhe activitiz in Lessan

—
i
L]

"

STUODENT SHEET :
HooSLnEah
HCTIVITT:

Euery wesk. remind the students $o maeb the location of
Tihne =unsst oh‘their drzmiri. Ths interozalds do not peesd o ks
exwzntly ame weale: i+ wosg foraset to Fremisd themn on & certsin
das, or i it iz cloudw, the chserwation zbwsuld ke dons on the
ot lowirems dane.

lac

b
il

Explain that it iz kest o wsbch the swasst Ffraom
that hias a wide wiew with meree diztant lasdmarbks nezr the
warizon, =zims neszeks landmaclcs is misleading,. hecauss stancding
i & diftsrent spot makes e Sun appeasr to zet 2F & didFsrent
spoh,

Ezs 1w rizers should be eﬁcauraqed te carry aut bl
gmhivity &t sureise.

CORR S I OME
¥ FEder 2 Few wsels. wours Studsets ghhould be zbhle e omes Shat

mivi le +he stztement thst "The Sun rigses it e Ez

2+ i mets in

1

iy Mest? iz hasicalis frus. it iz mot usually exact. Depsrdisg
o the sesson. your stucents mar kswe sesn the sunset Horth or
Setrth of due Mest, aed will hewse moticed chanyes From oaesbs o
TTETC] -

# Tz will &lzo becﬁme aware of e time of sunmset chapass,

W The mogt obeeruzeat mae nohice Hhat Hhe lacation @ time s

S P



Sl Svgtem A Herrd FPicciotho Leszan 4 2 . X

PFeilstad: when the Sun sets Furdher Southe it gets ssrlise. bhes
it sets Further MNoesho 14 ssds ladsgr. This will ke celsaear
afFter e sxperimsnt in lesson 12,

CIORtMERTS &

Faztozt srogmd T

a

% The locztiorm smdd fime of sunEedt chians
Bime ofFf the Eauinos . slowsst aeound tie fdiees of the Solstice
fIn Feet =olstice means Y"=til1l =um". 2 In other wwdzs,. this

ozt effective im Marchk @i Ssptembec, lesst

-

Leggor worald Eea T
effoctive in December o Juns

# Bea awsre of Oarlight Savivgs Time., T weurs shudssebs”
clhzarwations San & rericod that includss & tins chanss . coness
211 clock €imes to Stazwdard Time im order to facilitathe
Commp el scnE.

Shudernts ende noticine the laras number of colors thad

(1]

ome wisitile it e stow dupins =some sunsets

L

[l

4

- AT



Sot s S eyl Pdociahtho Senppcla )yt = Slhasns

EE Y ok Py
¥ G e e wol oz oses the Sy seh. Pearle oftaern S ke T
g2tz i the MMest. Iz this sxactiz brose?
¥ Descrilbe Bhe zw=Est in = shoert psresgrzeeln. B2 osdres Lo ppaes
closa shbhemtion o anv calors »on mae S=a i e st Home oz
i fierart colors de oy aotice? dYou mer be Surprissdl s Rlso
potice Mo stare shtart aepssring 23 the sy dscbens.
# Malke & Eimpie ch~amirey oF the western horizon . =od o dide s
wiatas e Sean =ehz. Do i+ a2asin, omn ths same dirsmdng . swsey
waslz. Be see to write the date and time @ach tins.
ot .

# Cachrra: TH whoaa cdry ash ue eds-ly draousi . peepeat bheze

setivities a2t suwiss.

g B =
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Solay Sw=tem A Hereel FPiocoiotho Lessern 5 o .
Lassom S
TR =il e TTRED Pieleeledd
ORIECTIVES ::
# To kecons swzete of e relative positiczs oFf Sun zesd Plooes in

# To learn the "fist" method of peasuremsnt.
GREADES : 4 arel e,
SCHEDOUL IHG =
Thiz zctiwity sheould continue for &3 lars 25 the studerts
Corrt it Mloome-wzbohinog,. A aood Siper o start 1= theeze Lo Tar

= clanl

1

U
i
L 1]

daers ackter the Hewm Moos. (OF cowrzss . shzeet on
EZTUDENT SHEETS @
# Moo Fosition
# o mLpn=ladn
ACTIVITY:

The idea prezentsd in this lesson is sinple. et powerful,
The Suri=Mloon recorrd shest &1 lows the studsnts 0 concemtrmats an

tive o wardiakle that iz oSt significast in underztanding e

o Hae Mool the eslative posmiticr: oof the S ard oo
im the sk, Howswss, vo should let the studenth=s
Fr-cm e Frecords of their chessruations.

Harod out the “Moorn Fositican” sheet., Explain theat the
studetits will record the Moon's pasition with respect o the

=it

b1

Sum. The %fizt” svstem will be used For measu
Astroomars Use mors praecise miethods . but wgith practice, $ist

mezeurenents o be sccurate to 18 desiress. This iz guite



Solay Sestan S oHarel Fiociotto Lesaamnm S 7 =, =

sulespagte: for the puwrpoasss of this usit. Enephasize that $he
mEthod weetlks only 44 vouns arns sees slwass comeletels stretohed
agt. FPractice e freditmg o meszures the anale from the Recizon
T owerbezct: ol should gt spproximnatsls mine Fists OF igure
B-1o.

Far moere acouwracy ., s=usdest the =turlsnts malkie each
messuremnstt two St more kines s uss the aerssE: —— o s
most Fredquent result. There ill he differertas bhetwesr

messyrenstvts obtainesd ke diFferent stuclzmtz. (They e uzually

it

clue maore to wokbkly s-ms zeid bend elhaas thaesy to difFfsrence

ooy mizs, 2 In oy caze, wiat is impeortarrt i that esch

stuydant’z messuremernts e con=iztent.
From e on, remincd o students daily That in sciditiom
to erntering their Maon ckseruztions om the Moon Calsndse . thew
shuaulod al=zo enter akby dae tine obssrozcthiorn of bhe Moo o the
S Moee sheet.
The Mooh iz oftern haoed to Find duridns the daye. In orders o
det mary ervtries on theiy Sus-Moon sheets: . @mcdwitaoe o
=tudsrtrz to look: far it shortly hedare sumset . ar For ez ly
vrizers. steartly 2fFhee suraize.
COHCLLUE TS

Rz the weelks go b, the Fallowmisy conclusions S e

—

&ohed s

(]

-
# The Mooh's poziticon with Frespect ta the Sun Qhiznass from oo
to da. -

F# The Moorn s moticn with seseect €0 the Sun i= $from Hest o

Eza=t {riabt ta laftd.

o P s i A e - 4
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Sotlar Svotew A Herpi Picciotha
o itE pogitiocr witkh reme

it. the

= is v
Fuller it iz

Tha Moo & shapes
"= TP

Fur-bher

i
corrlusicans, They e icdsas

e
arcd onlis praloresedd

Mot st s=tudents
ok Familiszes wish,

Fhe Supng
‘to bhese

[:l D

that mozt achiits 24
chigeruviaticon malkes then iy bo grase.
CHOPMEMT R 2 .
# A sinsle recosd shest F@P e czestime poszitiorn of the Moo
should rot ke used for more tham e ovals of the Moon Cfour
copre sy Fo wealbis, oge Swsw Mew

maaksd), Giwse out a meu
thiz activity czu be starwsd on &y

5 Pl 98

¥ Al tornmate schachalirm:

clese daw that the Moon is vigikle in Tthe dagtime, (Consult the
FLMAMNSS For time of moorrises zd moonsetl,
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wery the Sy 2nd Bhe Moo e
clases wer $izts. closs
iz
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WX

Ll

woy Fisd, when =seen =k

iztr to msasure distsnces fn the sl (Gea

eastgzs The distance . otz thee Moo ooy e
Ha ez Rl S

the dacts rmext o i+,
coF e S . A Bhat s bloaor
s rdaniy as bl e i the skl Dhe

Clept
HEat el

whsreEwer wou =es ot The Sun shad She

The Sun=Mloasn sheset 0 rel oo T
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Sol o Seemiem o Heswsd Fioodontd lezzam = 0 i,

T U Yo T Fo B L i B S =y oot

O TECT IWVES

# T falicu flve Moo s mobiorn in The nisht =hoe,

il
]
I

F T Finﬂ e plarnetzs andd bredagiviest =
GREADES : 4 2l wee,
SUHEDLL.THG 3

Thiz activity should be stzeted on 2 Cclease dzer, when the
Moot 2 wisikie in the esuvering sk, et & beeiabht =tse oo
il owoias

=k e =l = Y T P e e T N e P - [y ap——— —
elamet, It shhould o =g = ="=Nret =S =N vEeemy BE PO ES A e . L)

e ight cluiects in e oot gloos,

studemts arme zbhi

10
o
it
o
34a
s
=~
o
73
Y
o
-
|

Because thaeyv are so essy b0 find, this ackicity is ozt

'

sfFacthive when Jupiter secddSor Veras aee i the sk,
FREEFARSTIOH

Uzires +he SEY CRLEMDAR o RLMAREAC . $Findd out whas keeishe:

starg anddsor pliets ars nes the Moon. on akhed night. breite &

St Yeemitdert el line wour studermts to loolk for tive Moom,
2t winat bedabt stz or plznet will ke ez i, Select b
Spropriate st olzeebls.

STUDOEHT SHEETES:

# Remindsr Cwritizpy by woul?

¥ Sechour chgehizo

# Flamets andd Stz

DIZCIISST oM o

#¥ What cawv be-ssen i e piabht stee bhesidess fle Faon? CRAoossh

All sunswers — including Yairplasss® . "cloucdz=" . "Ehae Mot

L



Solsr Swsthem o Hered Fiociobho Les=or 5 ¢ s 2

Ghzge",. who. @
# MWhat iz & plapeis

Heowse oL SIS S8EN S

HECTIWITY :

Hzrwd cost the =ts charts asvd Bhe Plaret=s 2l Stars sheai.

Explain hom do wuss bhe stz charts. CThe ones dncluddizd i Hhis
it cdepict e Goudlhers poech o Bhe sk, Explsasdin that the
sﬁudeﬁts wi UL srachazd iy Tesern b Find mQFw zpnad e o hbhe
sthars displayéd o e cliarh.

I+ %lere zu-e plazhets in the night =les - 211 the students
o Fimed them,. widtk the kel of the Moon zeadd wowrr "Penincdeest.
Thuar . khess souid meesis their Tocatior o TR 2Tar chaeet o To
w1 te thae dacte ne%t o odt. I Marg o Werwes saeee wvizible, checls
Hlrzir positions weslkly. Pour shuaderhs shouald ke skile o moekics
a chiarys in their positicns after & fauw weslaz,

Tell waowy shadsnts to cdezm the Ploon sigh®s ondus bihe stse
chart,. taldirna cars o place i+t correctily in rrelatkion ko the
it stars. Thew should indicate the dates pext 4o it. This
will ke the susming squiivalent oo the davtimes Foon ecsitiom
shests,

Fewesh fhis activity suesrye Hime The Moorm iz pesr s kbeixbht
EFlaret o star,. waibkil Shey tgwow 211 +he bwedaibt albdscts in theT

»zi~t of Hhe piaght shoe.

-

Wiz e Moo i= mese anodiheer obdech i the gky, 11 0=

-

alled a corduncticer. Corjurmchicrns czn Be reoorchsdd i thes Plaan

M

[

alemds by _writins the name of the stz o glanet 2% e
buxetton o the. bowx. Makie clese o vour studsnts that Ffoom o

ot . night—-time =iabvtings oFf the Moon should leacd o & preme it e

4 Ty o 4 —



Salar Sesbem A Haprd Ficoiaottbo lLezzorn & o . 2

e Mo Tz wositiorn witl respect o =taes sl plamsts,
COMCLLLIS TOME g

Atz the activities in thizs le=zson. wour studesrnvts: =siouid
Iz &ale to wunddsrstand BHhe Following cormcerrtss
# The wlanetz look: likes stsrs in the nichh =i,
# The Moorn moernss cdad v adadnst The baclarouancd of Hhe sthzaees and
wlarets.
COMMEMTS o
# A Field trip o a planstarium s an excellent ides before Qo
abter? s=tarting this sctivite. Planetzriums alwmozt salases bhaos

ad. 200
LI R

Y]
I.J

- - = -1 [ T e d
PN i Pt B Y T et (L= Toinis -

¥ 14 Lhere se nio planets wigikble widthy thae malied eve i the

nigkld shiv, vad mery consider gaely morning sSS1anmend=.

11 ot Scisnce SY CHARELLEMHGER ., iz zm sxcael e

I
1]

A The Lanrernee

1
[}

mourae of midght—time chzeruational activitiss. It consists oF

Fiue different star cha-t=s, each o wish o Gl fPerenT Sums
2t 2y time . ol aue

activity., FAl1 can ke et o show the sk

dat

a

--_‘!-:—-—u---v -
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Sl seestasn S Herwel PilocicoTns Sregclsint s Slheosts

TR - g e e BT TR S
Mt Menus is i the awvening gl . it i3 ivn the AL at-Al
cirection of tiee suezet, Peoples ol l it e Evening Shae" susis
Fhymedn it iz fae belalvier fhen &ty shar. As it otz ddarle 1m Bhhe
ewsp i, Wers i dhe Flegt o anREsr.
T iter —tlouoh nock s eight sz Yaerus- 15 2150 kel Ainter

wizsibla., 1+t tom zppestz 1t

Hhize s Shzee. Wbven Jupite d

siie edore e stars sz the sl darbens. Homewss, it can bae in
fte Bz, South. o Mest.

Sztur i® wellowish sl bars iz reddizsh. They sime hardel

slcmlw, =o thot thesy Sesn i prett

wiicly bive Same placse suvsres Pisht. ook o themn scery wesbk. 2

= i ey padice s abange An TiReir posiTions.

T

o

a0 dp4e W K =
- zan e Floot Cnos too kigly 2t the mioblht place o) ol
ot . aped meite e cdahe vow S aw it priakt mext R0 it Do Shis

Slasrs altaming . sl s will o see wkich meer See Flooen eoees o

T e,

T
.
i
!.l.
v
LS

. T
Por= 2 . N ]

e e Moo siessrs uses closes o &2 Flaest ar
Sz s, th i called & cordurmeciices, TR wog g@s & cordiumetion,
et e svmbanl For e plzewst, or the nems of hie stz o Mo

Macay Galencdaes,. Cdes Figees 1,0

Lé/%%
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Grils momse of She
chart., To Fimcd Thems
#F Face Sangtis,

¥ Holdd <he cha-t ousr

g Lok For Ele ke dabibee

ShEsE Qe Bhe chart,

# Uze the keight stars

=150

E w1 E] o

S=

o

=

i the = sre represaerthecd

e .
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irection it iz poirmting to. Compzre b Fesults with flhe
icdday sheciow. "

= timesz of sunrize sevwd supnset. Asl vhen o

Giue then

n

calaulate The time of michidzos, CATLow wham to cdo dibhe

—xloutations YRheir o sz i e wsgrkl )

TioMy el gRuclEicRs ha

Crwse e Time hes besn aalculased,
=at e Bhe gy ancd comssrz. =a theat s shadon chhssras
ca bBE madsr ane 2 micddse . s2ncd oMe a2t pwoeorr Jor &= closs T
Feoisty @ preacticsl. 2. Five mirgtes betore lunclh recessl.
Compsges e _lenati of fhe tuwc shadoms,  Midolase shoulad bes

gharter. 2 Comesre the direction of the middae sbhadow withs

masnustic MHoarth, Tell fBhe studsehs ket She micdase sheciom points

ELL LR



Salsr Swastem o Hernred Picoiotho

okl Horth pole . wbkils Bhe compiss pocints b The maoanetic
Howtby pale. (06 wouw baoe socess ho 2 ogloke . show fhew b Hoedhs

Sl ozl tles mauwnetic Horth pols o ih. )2 I ather mords o sicmom

o

Mot iz froe Hortd, while comeass Moty is onle an
apspran i macki o

Frucon o o, &l 2 weskily messsursmesn s ot the noon shadon,
ard ents it an Hhe Moon Shadowe Booordd Shaess, [F wou mizs it an
e cawe, do i€ tlhe next. z2: s difFerence ofF & day oo ton s re

signi-rticamt, becaluszse charygss are sloun.

sthed in this weelkily actiwite,. seis

[41]

To keep studsnts inter

- - - g -l it alal e e N T | [ S [ T T o e e - =
f' (Ha }"-'l‘ Q:‘l-!: -1 '_’1 C:'lf : Ml [ L) .5! 3 .,\.1'_‘=# (14 :-:'l rLucT a1 Mt AL :. L LM P :' L |

wod wpredict idt=s lesnathy?

CSCL LS T s o

#F HMi ::l-:isc.',--' iz not g=uslly ooh clock noon.

F The micolzy shacddow points Hoeeth. In othies words - the micicias
Sy is dus Souti,

orte=st shaddom of the dawv.

1]

¥ The midday sihacion i= dhe
Ffter a Ffewn nasb=, it should ke serparervt thats

o The lenatt: of the Moo ghsdon changes Foom wesk: £ weald,
COMMERTS 5

# T4 wog or wolpe studsnts sz dpteEreshed i de oumoome . ol

e A repeat the whiols gromsrn experimesmnt. You wmill obseras more
abious chanmes spcund she Eduinosxes o lake Soptember o Mlaircing
+lar atrore the Solstices Clate Deoenkhes e Jurmed.

¥ Tell +the ztucdsntsz thew can Find “"gromor Horth” a2t home ane

comparge it Fo-"Herdl Stae" Mereth. They should match. 16 &

studerts wsnt to oo this,. Bhey will need the time oF midday

W —— -




Solae Swstan A Hari FPiliociotho lessaorn &~ k. 4

2 maski-—snd dav. Prowicds $dhen with the times oF smeiss 20w
sunset so they can make He calculstior.
# I thiz lessan. wowsnr stucdsrnt=s mill lesrn that calculstion=

zre ezzsettiatl o Astrornony. Asteonomers do ouss & 1ot of

mathematics, a0 mast of it i3 besond the eceach odf sooupe
studerts. Thiz Lit will tesch themn much ofF what czn be learnsd

without accurats pessuremnents and conpley caloculaticons.

-



b o dodedaee

Fheim

Hine B 1m hal Puage aclhoss bhe sk, an i

WA i otrh

ER TN L e R

-
n

Shucent T E

ke
]

from Srrize o sunseth. Voo e le Bhidiple mdiclder is 2T
Pead will Fired et whas Hime middas is hadze.

T o Fhat e o wmitdl omesd w9 Fimel the time Ehat is
sl omar hetwesn sunkrise sad suwnsst. T afher wdects . T

=t micldzy iz th

et Rl Sum dividdsd e 20,

Hiobb T cpLCOLAT

The o1 loauirma

mlcddssr Tondsy in

fimdires michidss.

= auer-zgse o e fTime 2h oz
e IT:
exame e i worked out For

PR [y =l L

thizey iz

D . wmarfd

il

1. Time 2t zww-izs: F3158 C2md

2. Time 2% swwsset: 1383134 Cilae, GiEd
He Buerans oF hlhe baowress OV 4 38 DS
oebsr wordds . 1EE0 .

& Reasrrasse of the mimgtes: Ol o+ 3407
., Time &% midelsy s L2230 5 7€ = LE15E
B Be mugrs RO WEe B edebwsias o losk! Jln

T Ees e

@

Femesmnisr

exsmpple alooasd,

F I+ waoy @k

arastei thiEn

Foneps. i Rhe

thatn

]

oA .

Furset

ialF

o EEE

H

A EISET

BT ] e o -l A 1 G

"1
i

V2.

= hour iz 258 mie

- il1z:7l, wit

1ilee

o ke

1i:71.

o T

chrd

p=SFSL ]

+

..! L
& =1
» Thes

ooh e

1z

Lite=

HERE -

i st

o=t

arnd The

pelse

Sz Framiis

B AL L I T

S e
2.5 o 12 L2

J—
= k&

EIREERIPIS

woitvdE . s TN

Muoies o

CEZes #3 i T

ks oF o iy

en, cl addd 1

vadd et J2sid.n

L3495

PRt P T A

Bopnmh

N .

ERES ke

+ 4 i

=
=

e

[

i

H o

11y

R R

=

=

+a e

. — st e



L?/FL
I\/Oon 5%0\0{0\;\( r‘q,cord{- ":,LQQJT |

Date —Time 'Le,ma\ﬂn of S‘AQ-O(DW
—

——

/[;7 %O-W\é,ﬂsbtf--é_ 'ﬂ«e_ jvwomon"j Si\mo(ﬁw aT TLQ_
__Sewvne Timg Q.A/Q.—'('? ako\\.’ )

——

-




el s Svwtewm O Herrl Piocioths

Les=an 2

M Eelwle R Sl s

CEJIECTIVES :
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GEADES @ <4 zuwd wpe.
SOHEDRNL TG ¢ 7
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GTUDENT THEETS @
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CIsCssIoM |
.Teli thve studesrtz to tadoe owt all their Moon recoeods
YCalaerdars . Sune-Moon, and sthtare cheetz), Hamol ot e Ploan
Vecalwllzew sheet. Have the studermts tadkie furn resding it 2louscd.
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ECHEOLIL THG

1]

Yol will meacd a0 clear miagbi. Do the actiwvite 23 1=
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claims of those who kelisve in astrolosyv: thew will loolk a2t the
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ticte The aggesztion iz bhow o$ten e correct oupesies mily ks

aeis, (Ppemrominatsle S0 M 2z bhe expesched ke clharels

¥ ecice who will be iptoeuisunzsd s wonr oy 2 Hucdetl s’

p—_— PR S Eap—.
SlinGaihies

i otz claszses™ students 20 teachers i the el aecrooared
Famil iy srel reeiaibors S wour ShuderntsE? o same ool irissien of

thase? For the results o mess S0 thing . woag ol el msess o

imTerwisin 2t 1esst S0 peocmle, o Indteruiemiog ewzntis 1HE paswis

weatd mzlor For sz caloalabions.

# FRamdomly pair the Borossconss andd rddndaers the pairs. O
#1 s Saeithariug & FPisces: #I31 Capmrilcort & YWieao, &te, D
¥ Within sach pair, decids whidich siony will Be "z and wbiich

zign will ke “BY, G Aot tell areccres whiich iz whiickh weatkil &l 1

tlve ipmteresisms ave oeen completscd (Exanmles #lzsSagd tharius.



el are SesTtam O Hernel FPicodorbbho Lemzan 181 2 B 2

]
i

#iks Fi 2o YWirrgo, Hoebhe Coyriaoorim. slo. o

pr =,

i)
I

#® Chooss the horozcops From some polalicetian, Tivg kst 1=

il

tirokakly ke use The daily paesr feom e dae pescsding B

[t

kel S0 5 By A
# Delets the =iwne. aod replace fhem wish the monbses ated lettar

vty Ze lsahed Foge scii. Fearrarnoas e Poroscopezs 1o nwesriosd

fal
im

opder. (Examele: #lz: "This i= an opporturee fims For mabiins
importart fimsmcial decizians. Probiems will bBefall aeme OF QU

lowad ores. Y. Hllk: “You Faws &2 kendency o taks ey BSOS mach.

1" o b
[ el

Cocerrtrate on dmercrins wour ol cation wmith others,

- - Lo I S L I - - P BT
e =) ERied Siees boFaor vl ST

Ouplicats
STUDEHT SHEETS:@
% Yestordaw's horosScopaes LEss skowed

¥ FA=trol oo S

¥ Fztroloay Su-weey Insbructions

Tell the studernts that the Sun 2150 wrawslsz aions e

i

Ecliptic. Howsgsr, zince the shsrs are now wizikle am bk

1

ciavtime, it iz moh abuwicus whickh of tThe Zoddi s comstellaticess
w- 1%

i iz ie. Howsoze by wstcbhang the @l at sl Ee awd SunEs

porsikle o Fimcd ot wpich coemshelistkicen the Dun 3 i,

e
7]

Becoroing o astrologers. Ywoup sian” dis the congszllation the
Sl was in o the dae of wour kit

diApgraros etueen sstrarnomye nd S8

H
&
%

W Lliheh 1w

# bhat is2 & boroscope?

Can the Future be proedicted?

ACTIVITY



Solar fwvstem & Hered Fiosiodtho feamzzaor 13 2 o, B

Hzid ot e rewraducticon ofF the Borasooys . ancl the
shuclent shests,

Expplairn thea deszin off ke swpesriment. Hauoe the studernts
ervkar the rumbrers 0] Chercosbte S ko e First "C?-f--:JE-" co Lgryn o
v Astrorams Suruew shest,

Tz1l1l wown =tudeapts to conchact the intesraisuzs sz Followsas

i}

# Azl the subdsct o hiizs o ber Rirvthodse.
% Look ur the approprizte sige & £find cout its suamker.

# Reoad bhoth horcscopes bat czoery tThis rmker bo The mubdsst,

Azl kim e hey wkiich of the o horasceopss most oo zbalw

v liead o Mimo oo e i the prauicuz dav.
# FPut 2 checlk marle g the zurwes siwet uandse Y2 o kY,

clewernding om the sukject’ s avswer.
el+ iz imgeortant that the otudents HOT kows ehich
Foroscore is whickh, in crcder o prewsnh their bemEeoior Fraom

---- thees #caalel rmond

(]
L
i
2
"
]
Tii
i
T

AfFectimg the sulnisct. For €
shkow their Ealiw to the sudngesct.?

Oizcu=z the critaria of wowre stds with the shuad=snts
BEEFOME starting the intaruwicws, Azl them bl maeoy ot Bhe

subjects csr ke exmpecthad fe idashie their boroscoees correo il

b}

by ebvmiies &ilomas, Sirmce thig iz clearle 593 . parmes S & s
percert ofF corrsct identificstions that wouled maloe The
bl 9

horcscopes "paze’ the test. &7 A OFE ko 1" FVE K (MR o 1Mo

S vt ko 1M oSG i 0 ke 10T A biigkeer e iz oFf course

~

= more =tringent Fecuirensnt. Mhat iz dmepoetoasnt i= 4bhat the
Clazs mares o the mumber ahead of time.

Tine mesct cdzes . mlees the imteroiens e coneletecd, peuvsal



Solas Swestem o MHerrd FPicoiotta lezz=am 10 7 .

e oot lettsr Ca oo b For @znch Siaw, 2 Faess thie
stuclernts amtzr 1t Al the sscorncd YCocte selums, Tell Hhaem 4o

2l o errher

covrch e oogerent susszes . and bl cbofal wos:
The puminsrs o the eiaghyt. Each column skhould be aolded o, 260
*he total entered st the bottom.

Fimzily. 211 #he shudents? vezults should bes combizined,

b

Oivicle e fotal sk of Qorprect aussges b the batal momkbeer

of irmterwisws,. and pmueltiply ke 1000 Thizs {8 the percsntaos ooF

corract susszes, Oid the bhorcscopes pass hhe testT

t

COMCE LS T O
Fielisd o mron—beldies i zstrecloge iz ot lilkkels Lo ks
charaed ke iz sxweriment. For oree Bhime.

inm s=troloyy redect peuspase RorcasScopes &8 olwude.,

seer pEtraloaey b the bycadest

N el - S TN E

Hewarthelass

iz intere=ztimg to discusz it criticslle,

-k
[

cEaddismce, i

§

Fave feery differaent 1F flhe borocscars Fron

+
i

4

o

# Meoulcd the e
zrcther pablication bhzd lbeen usedd™

¥ b st Poroscopes oofher Waue

F Ehoald otz frust koroscoses wiee maliding dmpoertant decisiaonsT

e mae wInt 1o malie olene Bhet bew . 19 200w . sehrotuomer S

bz liswe i zstralassy . ewsn though fonse sztrolodsrs us: saolunt st

zztraonomicasl data.
CaMMENTS :

# Trw do pick up & aops of the HATIGHAL EHOLIFRER ez the

bexirmming of the calendar ez, Thew often featurs ashrologs:s

predictions for the camimg weme. It i3 imtereshing o chechk an

thee acouracy of the predictions. (A1 The oraes 1 goge Saur wsere
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=
al

it fze odF the maeks bt sese foe voursel§, D
¥ For djdess o & scientific aepraizsl of ssthroloosy sed obher
parararral claimz, wou maywy amsrt be read vaeious issues codf THE

SHEFTICAL IHGIIRER (BON 223, Cendral Park Shation, Busfslo, Haw

WMok, 142150, o write e Festrorominal Socisty ofF the Facific.



ASTROLOGY SORVEY

Llﬁ/f ¢

. T GF
Cade | THuUesses Numlerof quesses
) 5_;3“ Dedes L6 la-b a L GrrectT ) Tofal
I
Cn'r; corn  [Dec?2s Jan iy
A.‘u.a\f{us Jan 20 -l 14
Cisces ceb20 -Mar2
Aries Marl2 -MZUT '
'Tmrus ‘A?\"l‘ 2 -ﬂ-.\lll
G Q_Y\{“'\; Mﬂu‘ 22 '.ll-u\u
Cowncer Janld -Ju.\ 3
e
Leo Jul 24 -nujzs
Vi r o &AJZ‘P-SI-PB
Libra 5‘-{’2‘* -0dres
Sc.or‘?;o Oct 24 -Nev®2)
So\j\ﬁ&f'ms Nov23 -Dec2

TOTAL




ADTROLOGE SURYEY

le/f

Code | "Hife sses Nunbersf quesses |
Sian Doles [T6 [a-b A | b Qoreect “Total
Crpricorn  Pee2 Jani¥}
Aquarius Jan20-R 1] 2
Pisees fb2o -War2lj 4 |
Arics {Mar22Aptd 3
!Tmru.s Roril 2 -tloyl
: Gerin Moy 22 “Junll
i Concer e 23-Jules
I‘ Lw Jul 2~ Ruq23 ]
| Virgo Ay 24-Sep73 1
Db e 52y -0t
- Seorpie Ot 2y -NotZ2 3 |
so..j\ﬂaﬁu_s Nov 23 -Dec22 |
TOTAL | |

Bmgm o Sy




ASTROLOGY SLRVEY Livife

Code | " Uesses Nurber of auesses |

(@jisn Dotes [Fo [a-b * b Grrest | Tofa|
Cupricorns (Dec22s Janl] 2 i |

Aquaring | Jan20-Rotl| 3 | i
Pisces | fb2-Mar2lf 4 H

Arics {Ma22-hetd 3 1t i
r'}mu April 21 gt

' Gropant May22 -Juntl

Covcer Jan 23-Ju123

(™ .

Leo Jul 24-Rus2

Virgo Aan 24 -Sep23

Likra Sepy -Gl

Seorpio Ot 24 -Nerﬁ

So-»:j\ﬂaf'mj Nov23 -Dec22

TOTAL




L 1(,'/r

SM}\%WA%

ASTROLOGY SVURVEY
ode | P de sses Numler of quesses
Sign Dales [Fg [a-b a L Qureect “Tola|
-C(j:l‘;corn Dec22s Jonlt| 2 | L 1 i | 6 g
Aquacius |Jn20-8b00| 3 | o | It | b
Piszes  |fb2ar2| 4] L || 2
Mries {Mac2-fed 3 1 LI (1 4 3
e
O May22 ~Juall
::{C;:cu" Jan23-Jul23
“Leo Jul 24-Ruqts
Vi 90 Aay26-Sep23
Libra Sepis Loty
Scorpie  |Oct24 -Nol2
ismjmﬁq Nov 23 -Dec22
TOTAL
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DEJECTIVES:

1

v
[

% To lezawn the fezabupes ofF the Moo sl planetzs that

1]

=ty ik the kel of kirocultars o 2 small telescops.

# To rewisw dive stars zared planets as learned i previous
chssrwatianal  homsnarl.

GRADES : 4 zodd e,

SCHEDUL THG:

SE &0 EWEINE At

clear might, I+ iz predzrable o get 28 Far away From i

lights az possihle. Do it & few davs aftsr dhe New Moo,

i

=mall crescend Moo sets szl . lezedlira 2 clarb shoe,
METERIALS ¢

You will meed o palr of hipoculayrs oy 2 tripod,. oF

pirreteradaly 2 =mall telescowes. OF qourss more lnshHunsnts sice
better i€ vou have shoust schilts o superuiss Shweir uss,
I+ weoul dan' hiaue access ha zeve sucly esauipaent, comntach

I Y N T T R N R DR
[ = Bl R INT 0T vYieada T

b

m

L]
oy

Ths

dhe closest ploretaerium 2rdd ivmmire abhooot srooes ofF  amEssure

SeET P SOnEErE L MO0 Sdtd . Dok arougrs s usdal 1y emass
introduce few pecpls o fiheir Pabibee scd s2lhow R thaedr

el pmert.

PREFARBTION:

m
—
il
0
I
x|
v
(]
o3
=

Fraztice Findiny the glamests in $Shes &
Lirnoeutlzu-s: i, the davs preceding the outirma.

hapmliceates a =tz chart dbat includes kot familizee

TUD

arid

ey S )

sl

My,



Sl s SoeemTem S Mereel Fiooiodkis Lezsaorm i1 ~ p. &

matorial.
FOTINTTY

Sttt agt ke Fimdineg bhe comstellations studi ed
previcasiv,. Lse thiz oppcetunity o belep aen student wbho bes
et vt Foumd e Zodisc conEtelliations o the nsbisd-zve
lzmets. Dvdroclooes sy Feew oldects wou wmaeh o,

Ftim Ehe tslesscopes o kdrooulsess towards the okddectz that
are wizible this ewening. baer the studserks mot bo kicls e
tripod=. In fact i+t iz kest for thenm ot o touch the

irnstruments,. =o that these remsin aimed to their tzyusets, You

“
n
[ =

comstamt iy moring westhward.

Witk stood khiroculaes, vou cze uzually 2 one o b oF
Jupiter 2 moons, 2od crsters on the Moo,

Llitlh almost ane telescowme, oW C3y 28 Up T Four of
Jupiter s moors. Fstrdipes on Jupiter’s surfacs . the rings oof
Saturn . the Fhases of Yerus. and & lot of detail ot the Ploon’=
W]t L= Tol=
DS T O e

It iz ke lackicy i & telszcors thaht was procslal: mot s=
oot 28 the o wor class uFed thiet Gallles concivcdedd:

# The Moew bias nourrbsdins a0 "zZsasY CFlst zeseszt. I Sones wews,
it iz 2 werlad like the Esetin,
# Verns has phases Lilee the Moo,

# Jepniter has moors thst orkit seecursd i, CTheretore . sirece

=ome heavetily-lkbodies traosel around soacther world thas the

Ezrobi. the Sarth cor ne lomasr ke ocrsidered tie cantar of the

Y -



]

:
—
T
x
(11

Semlae Swgtem o Heinrd FPicoiohta T lsEson

Urivelrsa, 2

# Saturr haes esrs (at least dhat s what they look like i &

# The planets z2es nuch clossr tha the =tars. Stars just look

lilks st~z in Lt talesampe; Flamets scbtussllw ook clozer.

-
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QEIECTIVES 3
#¥ To undesrstzingd 21 liptical orkbit=s.
GRADES : & 2009 we.

SCHEDLLIMG :

y

Thiz lessor will hade one class peerdod.
MATEREIALS
# Bhrima. maerlking pens of warious colors
@ T ohalilestin boad
# M lapmwe piscse of papnse
# Fins
DISEUSEIQH:-

T2ll e studsnt=z that pasorles used s binl thast the Sune
the Moon . the planet=s, zvid Hhe =tzes 211 went sround bhe Esoeebh
in circles=.

# T whah sxtsrmt were fhew riakt? (The Moon cekidts zeecurel Sbee
Ezahind

#F Hoan were thew gponuT (The plavet=s, includimg Ezeth,. orbis
srcuncd e Sun)

# What iz 2 comet? What iz an asteraid? dHMaus stuclents wius
reparts ar chleis rese st

ACTIWITY 2

Flauze thhe large pisce of o on cthe bl letin boss-d. Lu-zw
2 Su mesr the certar ., sl place & pin ot Ehe Sun=s cenmter.

Madse & loop of string, ad draw a2 circles centersd at the Sun 2=s

] T T



Senl e Sweghen o Heord Piocioicho Lessas 1 o pa &

show e Figurs [2-1.

Tinerm, draw an 2llipse by putting the 10090 sgrcurndd tmo pins
o 2% e Sun, andd the othuer elsewhiered, Show tHhe class
resemkiles & circle.

i€ ke twn pins sere cloze, the 2llipss

Critparwises . i+ iz wery slomgsched. Esgelzire tinad most planets

Hranel zeeeournd the Sun i Fairle cipeglse
el im-excermtrin aelsids, whick ds wle Bhew see Sl

o E

Tfews s oshort time. and then dissepesr foe lono

-
i
=+
[A]
o
iy

ywizika

e iods,

e

e

Tz=11l +he =tuyderts that the paint of The orbit wher

ezt the Tun is caiied "seheillon". The poinrt wbaees

it ix= Furthest from Bhe Sun iz eslled #paeribelicon”. Discuass hown

o Fipgd fhaess paints or e ellipses on fthe bulletin boaed,

CThey are 5t Hhe points: wkbere dhs crkit meet=s the shezialht lins

f

wax theeouasbh the pive. 2

Theat waas
COMMENTS =

# The ztucdzrhtz czey drsw their cawn 2llipses 14 wou provide them
with cardbogeo to put wesler Shelir parers. S0 that the pings da

ik cdlamazene their deshi=.

TRy .
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bz = b I

By pioun . wowr stucendts should bave sesn R Moo in 811 iEs
phaszes. Thew lom tRact the Mook Sebits the Esrth. Thew zee
iy hG wékﬂ wore sopbisticated models of the Moorn o~ Eaeth S
Sy =wstem. Thizs will el imnmeoses their understaending of The
phazess of e Moos smd oof the ocour-esce oof eclipsas.

Hawirmg ssen somse of the comporsnts oF fhe Solsse Swsthen.
Zanc] r'-e-a.&l sholt the rest. they @ee Presdy four s soals madsl o
the srtire swestem. Thiz will give them a s=ense of thes
proppotions of -tl--«-:-_wa-r-i::u.;-_: plametz, arnd the uzgsirese of Ghe

Thie tarcds—orn s:peErimnsrts 2ee most sS$$fective i+ wod 21 Loa
ezch studerdt to carry thaem out. a@ paet of & osn&ll arowes The
materials in the Science Shelf kit au-e shouoh For oes
experinerntal Setue. Small orowers ofF sthudemts caey talie bl
L=irmg it. I+ wews wmant 211 of them o wmords o tThe sxpesimnests
simil tareously . wol mEY purchaze the matorials &b dime or

biardduzre stores. o oider fthe Class Szt which includes tusius

ih]

L,

+im= Lo revisw the gpelling of e x11 the

HY

Hoan 1= =

worecls st 20 Fae,

1]
n
"
ud

Contirnde She actiwviticesz started in e preuious ws
# Dadlw: Mooen Sadsredase

M pasitian recordds i Frelation tTo the Sun secddor

l||
P
=
£y
—
',!-f
)
o4
il

The =tz

# Orce tThis weslk: Surnzet

«Hoor shacdow
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# FMegesrch toric: Eclipses Chefore Lessam 4.3 A aood scurce i

ECLIFISEI k\::-" LI I
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Leszon 13

iTneTe -y PeivSETeilE

R ITECTIVES :
# To explaim the phases of the Moon with the help of 2 modsl.
# T fiongme out im whkick divectiorn the Moorn arkdss the Eazeth.
GRADEZ : 4 and W,
STHEDUL THG

This lezszom tabes arme class periodd,

FIATERIFILS ¢

Feor each studsnt:
* A 3" cliameter shurofosan kall
# A é" i, 108" disamster dowsl
OISCLIES T 0 ¢
Hzote the studsats talke aut their Moon Calendars as =2
rEFErerse,
#F ket hawse we lezrned sbout the Moon?
¥ bben was the First Qusetesr Moon? dhe Full Moon? Tiwe Lesth

Gz Plaon?

lt1]
—

#F Hom s daess apsact bBowssn them? (FApercsimstasly gsuwsin davs

-

Fream phase o phass,
Malke sure the students urclerstard the seouusrncs of the
Mook s phases. In particulse . mabkie sure They CBA distinauizsh &
First Guzrter Moor from & Last Quaeter Moon. CThes Last Quarter
Moor is the ons tat FOLLOWS thee Full Mace. The First Gua-ter

Moo pracedes it. Thew e mireor images of esch other, with



Solar Svestem A Hervwl Ficoiohts Lezson 13 7 2. 2

the Firzst Susrtee lockiices litke & cmeeditsl "0OV.0
FCTIWITY

Flacs the bwight light =t the bheight oFf 20 auerzoe
studernt s heact. HMadoe the room a2z daetls 2= pozsibile. and tuarn on

the Sn. Fut the sehere oo Tk

]

Hiez light., The liasbht represent
chaesl L1t prewressatz Gl Floognd o Haowe 2o studsst hotd the cdomeld
a2t zerm’= lenyth. standing 25 far a2 poszikle From the 11kt
The studznt’s head repressmts the Ezrtlh. Foint out that the

et oF ke "PMoon™ that iz i1 luminated kv the liabhh, chansss

shape AL SEEM BY THE STULEMT 22 khe turms z0d the relative
pomiticnms oFf "Swin" e "Moot &l "Eacth" charese. Thee chaersios

shawres corresparw] to the phaess of the Moo,

Discuzz whether the student shouald turn Cloackivize or
coaurntara lockni=ze Ffor & corrent singlaticorn. CThis czm be
determireed by poticicg whick directiorm wicids & Last Quarter
Flowsr after the Full Moon. Turning countercilackwises siwmulates the
Moo s "rigbht o left" moticon.?

Cf cour-ze - studarnts will lezsmn most ke carrwicny out hinis

activite thamselwez. Watalimy i1 demnorsirated by 2omsone 2lss
iz mot particularisy helptul sincs »ou carrot ses Hhe "Moos” ==

ey Zes 4.

o CL LS TORE

€ Thhiz

i

The falilowirng comcluzionzs should be possikl

Iy

-t s 3

the Moor'™ = motion ar-ownod Bhe

1]
n
P
i
ot
i
1
1]
3
T
.
m
+
IZI
,+
u

# The Moorn™ g

Ezu-tln. .

# The Mocin’s phases e cauized by the warwing shaws of the paeth



St e Swvetem A Hermed Filociobbts

o the Pocer that iz i1 luminated ke the
# The Moty mowves From sight ke left in
COMPMEMTZ =

¥ Thiz activity was inspired by "Moo=

=hew 2t tlhe Holt Flzeestaeium,. Lawrernce

Sk . 28 o=Seeh From Saaett.

ralation to tles Sue,

o Rhe Salar Swstent &

Halil of Science, in

Berbelaw, Califarnia. The show, in turn, was dnseired ke

Lawretrze Moascotti of the Como Plapetardiun,. St--FPaul . Minnescota.
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ORIECTIVES:

# Ta get & =ornse of the reladtive size and distzrce betwesn the
Moz 2l e E%Pﬁh..

# Ta simulates =clze and lunsy eclipses.

GRACES : & znad up.

SCHEQUI_IMG 5

THis lessan reauires ane class pericd on a suwnby dae,

For- esch ool oF s
# O " dismeter stercdfaan ball
# Qe 394" dizsneter white hesd
# e 7T 127 lenath of =tring
#F Twa 118" dizgeter, 3" loang domsls

STULENT SHEET:

Wi

¥ Eclip=e
(A 2CEE 10 g

Holad ww the sdvrofeaan hall. 8sk the class:
# I+ the Esrth was #hizs =2izs what size would the Moon be?

FAtter hesring some zorswesr=s, bold uwlﬁhe bzock, arnd tell tins
class that the Moon woulcd be thiz size. MHow asbko
# How Ffae- spart wowle thew he?

Felzmin . after hest-ing gamns arswsrs, tell 4$he class thes
szwer is ¥ O142 fFeet.

# Hom large apcd bom f2es woutd the Sun ke (The Sun would he



Scilar

moree then 27 feet in diamster,

B omile.d

ACTIWITY:

Svetem o Herni FPiaociobito

=

2t 2 distavees of e then hald

T=11 the sbhudents tihat the dowslzs will bee uzed €0 hold the

spheres, Hawe them Follam

m

=fe

CONCLUSTONG 3

the dinstructions on b =tudent

t. Help then snswusr che gusstions.

Cugirmy & Solar Eclipse:

# The Moor, is Haew.

# The Moo’ s shadow couvers amly» a small avres o fhe Esrth,.

0

[P

=t

[

=H s L= TE D

izl

-

2 Tl

LH]
=

H

expatigzrnce 4ohkal sclipse

t

lig

e MAET Y PR EEoicl

=

il

Ry PR
RS | -

i

10 =

o e Suﬁ;

Dlar-ives 2 Lumzer Eclipses

# YThe Mooh iz Full.

# I+ iz eclip=zed as 1oy

Q1 U

2= it Iz in the Earth = shacl

#oWeu do pot have o ke sy parilculsr plaae to see &5 Lluinsee

sCclipze -« Jjuzt look e

at the HMoor,.
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Soiss Swshem O Hareel FPilocoiodhss SHucdent’ 2 Sheests
ke TP
I this activite . Hhe Bzt secd dhe Moon will ke
ewresented bw spheres of The spproprisde sizes. held oo Thin

comels by btwa pecrle. Tis dthe domzls o szch otbhesr with a&n

swprcoyetisths tarmathl ofF sfirina. CSsse Fismurezs 1 a0l 2. Fore chle

St - usEse the real Sun. 2

S0l AR BECLIFZE :

Curirg 2 salsr aslipss. B Moon's sivacdsn Falls onts dhe

Ezrth. Use sour model o shen this. 20 ey bo ziiswer the
Hsuestions,

topRese i Bl Moo i durdined & @nlae eciipze?

i

I
W Hotics thes =ize oF the Moo g shadow., ?nﬁ pemwle who are
stanclimn irm the shacdam,. The Sun iz commletesly biddsn e e
Moo, Thiz is called z total sclipsme oF $He Sun. The ssves o
Ezrth awsr mhich ke Foorn = shadow pesssez iz callied She Yreatks

cof bodhalite?. Bmplain wee nost peaplas do mred ses s bodal

eclip=

i

LUREE 0 TR

Lgiira s lumae sclisss . the Esrwiv’'s shecdow £23lis cnsha Bwe

Moos. Use sour model oo slhow this- angd e o soamae s

HueEw Lo

W lfvach s iz fhe Moaon cdur-ing 2 lunss ecliipss

% Motics dive size of dae Ezrth's ghacow. 16 couerses min aicea
avrestel~ tharn thaet oFf the oo, plaiet wiw =2 luesre eclipss
= laormesr Shan & solm- eclipsa.

F Explain whey.swvervtoadhk: whe cann see the Moo can se2e & Luinae

e sy
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Sotse Sestem o FHerd RPicociotsho hasscr 15 7 . 1

T wed T B O € ] ot o P

CORIECTIVES :

% Ta give =tudsrmts a serss oF the relative sizes of the warious
compoterrclks of the Solar Swesten.

# Ta dive studsrrkzs & zernse of the relative diztances bhetwzen
Tt )

GRADET: & aewd up.

SICHEDLIL THG ¢

Tivi= lessol adquiire=s e o o ol ass pesr i oci=.

=
Rl
=
m
=l
—
i
=
4]

izes &= wossible. (The ormes

U]

¥ RS merne spheres of warious
pirowicded in this kit are sufficiemt, but iF wou hawve mors
spheres, use them. Or- @ow could ==l wor studernts o i

sphetres of varidious sizes to schocl.

# A measur-ing tags

i

¥ A framspaerent rylet,. ar CifF zeailakled a2 caliver
STUREWT SHEETE:
# Toale Models
FICTIWVITY
Hzvwd cut the Scale lMlodel studsnt shesets. and di=scuszs how

o maEkie 2ok of BRe two mocds Lz, Yol shoacheets should e adrle o

i

tigures aut that whils Tthe plamsts Ffaor the First model can b

repraesasnted By gams oF Bhe spheres included i this kit the
S would e cdifFicult to show, 20d tle distarces requiredd

T e b A b 5



Seolar Swgtem o Haegyei Filicoiotto llzszarn 13~ e 2
ahokaled mwresd thes mocdesl =11 cwver & medium—gized tomwm. Ol the
aokber Bergd, the secord model can $it in the plasygrood . ot The

plamets would be 20 z2mall as ba ke invisible.

For- the $first nodel . show the =tuadests bon o measare the
disneters of spheres by lookipg thougl & teanspseent rules. QF
coﬁrﬁe, 1+ wou hawe & calirer, encourse them $o use it

Faor the second model . use the meszugr-ims tape o0 measupe

lemathiz o f string for s distaesce, Assign & student o sach

vlarnest and hawve then bhold crne end of the s2trina. Then, oy the
prl zersournd . tie the okher end o 2 Flaoeole, You may want cthe

- P
T !

= Ni&mmEsS. s

chiladrern to weses ziudnzs beasring the wlans
Fiaure.s

Yo ey combime the o mocdels into ome, wuzicg the scalse
+P0m.the Firet model For the sizes,. and the =cale dram The
secordd model Fom bBhe disthances. Houweess, the result wouglad not
cores clearly the immensity oF the eppty space betwsan

rlaet=.
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Sun 1392 - -
F\Q.rmr‘1 0.05 _ 697 459
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Solar Swestem A Herrid FPicoiobbo Haei: &~ .

THis weab: . vowr studerrts rond e their sthods of the Phodar
withh & "Eogt® el 2 sttenet st peedictimg the MoonTs heherioe
i FHhee mext fem weelos.

Comvkifmge tlhe actiwvities startsd in the preuicous weeslks:

W ﬁéilv rurmtil Lessor 1731
« Moo Calenuze
.Nmoﬁ proee=iticm records £im relation to the Sun aecdeloe

e stars and planetsd

~—

# e this weslk: Sumset

o Mo shadiou

#* Pesszprch topics: the Hoon, its crateezs. +le Fpal la ey .
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s lae Swesden L Hereed Piociotda Lessarn 16 - w. 1

Iy

Leassann 1

T R S S ¥ o i Mol ey S

CEJECTIVES 2

¥ To cimew comclusions From Bhee Moorn Calendser el othes eeoorchs
cof Moo olaserwsti s,

SCHEDLL THG :

This les2on will talie orne oF o claeEs periocds.

I+ wau have mot kept a clazeg Moon Calendse on the wall,
mollect 4z students” Moo Calemsdars. Complle e informasizn
gathereol into cre master calencdar. 0o ot Yedit? dhe datz. G
dats whers mo obseruation was mede . put & guesTtion maeb. 06
clzws where the chservaticons disasres . Eat the magdorits
cluseruation. Thaers mse ke 2 day whhsrs ol Ol haess one

Faccdrats —— include it amewse.  CYoune

ki
[N

clvzervation, and 1t i
students mill ke akls o epot poor cibserweckisns ke poding that
+hey do ot €ih in the patteens that emsrge wihen iomkirg 2t the
Moy picture" oxtained From mazb of Ehe datkasl

Do tive same width the deetime sl nigbbiime records o Moo
positic.
STUDEHT SHEET:
# Mooy Coestion=s
ST IWITY

Hared ot copies of ths Magter Moo Calendse, other master
Meeny P@gmwds,aanm the "Moo Buestions® studsrct shest. Tell tThe

students thzk they cam wse their own records snd thsie memories



otz Seastem s Herrl Pigoeiotto lemgeorm L& & wa 2

2=z well az the mastsr Frecords whern ansusring She auesticins.
Tell them Hthe swestiong o wery didFticult seodd Thiat mogt adults
wouldd mot e =2kle bo aeswer a1l &f them. Hawe the students
wi~i e coayn fheir zeEwers o the ausstions-

IR oo e Lusires tiiere sueEtiornsr ar & hoesth. colleocs o

(')

st comirnus Eas epext odsre, Youd will $Hipd BHRet the mozt serious
moon-atarers will zlzo ke the oneszs with the most coreect
smswers. Do ot ke swurpeised i€ gome studsiitzs omly get & fsw
corfect sEswmers. )

Hewt, allow fhe students to dizcuszs Hhe svsmers with each

em o ge mbies e (el
= ¥

- e - DR I 4] -y - abal ko - -
2 o, S NS oD S P o vt o= - SR T ATk

izcuz=ian of the oguestiarn=.

2
il
b1

I
—
i
il
n
e

COMCLUSTIONS

Some of the ol lowiny o lusiorns shounlid be possikle:

# The Moom’s cwrcle tskes aswpproaxinstelw I
v]

$ ile Bme Moor s daily motion ig $rom Esast 0 best acvoens the

Sautbern sk, itz monthity motion aasinst the backaround oF the

cther colaztial kodies is= from Mest to Ezst Llile. From itisht to
teftr,

% The Full Moonm rises whern the Sun sets. 2o Fehts wnern The Sun
FlE&ETa

e . - mm -
C SihEseT.

i

% The woxime crescert First speears in the dest
% Beocauss of its ponth—looy douereys ho the Basth,. the Moo
SEpeats tom mowve motE Slawly thae the Sume Az oa Peault,‘the Mawein
rises lactar each day.

% A wanirg crescent looks liks 2 "o". You see it in the

Moa™ il sl .

o ao



olae Svasdem ~/ Harwdl Piccicotto Lessom 1 »~ p. 3

-t

i}

# A waxirng balfF-non Locks like & czpital "0V, Yoy zee it ip

the swering.



Sol s Swzhewm S o Herwrl Picociottha Stviclant s Sheotis

1. Does the Foll Pleorn simess sepaeze o be the some Size? I+

ok, whze doss ih zeswezee laeges o @nal loer 7

2. Boes the Moorn alwasys appessis ke ke dae sams color? 14 s,
what calorz hews wvou mobiced? Hibern de dHhaes beppen

Feomowhich side of the hoerizon doss the Moo rise? set?
S Fbkcest what time doss Rhe Full Moosn rise? set?

. Socwesthimes wou 258 & thin 2liuver oF whe Foon shininag
brriattly . whiiles the rest shines dimly. Thiz i=s ecallaed
"Ezrthzhice" o Yhhe old Moo in tlhe Hew MoonT s armnE® . Liasd

i aker™a [ i - L
LU LX

- - amad Ly - - = Bl || P
wal Ty T 4ty ¥ I —_ 4 = 3 =7 Lt P

hl

cha wan whink czuses it
. IF sang o s2e the Moon 2% 2 cerctadin time . and dhen sosin o Fem
iz Vecksr-. has it mowed? aed i€ =a. which wasoe?

Fo 1T+ wou =es e Ploon at certain hime one daer . ana saasin =%

s

e Zzame time e rmest dae . igs it o in Bhe mame placs ir the sicw?
gyl iF rmoh,. whiickh wee dicl it omswe

a2

. Eael odaes e Ploor rigzes Clather or sz lisrF) cEhsn the ddzee

Do bldch messses Faebasr aoross the sbee, S S e Ehe Peean

12, Tha MMowsn is mecrsr v Thhe ToSouuin? Mestir Mot T

11, Figure 13 Weich dezwimgs sre inpossibhle sewd owlyee?

d&, Fiawre 2@ Whdck deseicg ig dneecssible? Whickh drswing tales
lace im ke morRina? in fhe susnine?

Tae Queaes & Eirsd Guae-dsrs Moo, B LesT Qusrtar Moo, Wiz aoe
is called s Yeusrd e Peald moon"? a "meenioa bl moon"? b is

2 FalfF oo uEual iy calledd 50 gqusitsr Boce?
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Salar Swstem o Herwl FPicciotto Leszzan
_essar LV

O P P T S b ool o e Tl gl S B

QNS JECTIVES :

% To use what bhas hesn lommecd sbowt e Maon fo peed
Baabzesicr im Bhe reexth Fem weslis.

GEADES: 4 zecd e,

SCHEDUL IHG 2

Thi=z lazzon will talke one clazs pariod.

-

DISCUssT I e
proz=inle bo predict the Fubure?

% Iz it possikle by predict what the Moge will oo im

i Hoew would voud nalie such predictions?

FHCTIWVITY :

A=l the studshts to Eredict the dastes of the Fol lowing Foe

e comite Six weeslkked

# Hew Moor, First Guzecher . Full Moon,. Last Quseste-,
¥ Conjuncsiors of ths Mooy with the planets o F17=T
starsS.

Bilow dhem to use their owry Moon records. oo Thie

clage raeccrds. fin seswsr shoulsd be considered Sorect

within a daw of the rioght date. Fartial credit shaould
Fore ke ime omle two dsess afd, EHesuees cart e checkied
iy the PLMAHAC or SEY CALEMDAR.

COMMENTS 3 .

# Studernts seee Justifiably wvers proud af anw correct

el e

the newt

ol Tucls

wo tookisma

- ——— i,



Zolzge Sweestenm o Maereel Piocioctkdho lesz=aon 17 ¢ k.

predictiocms they malkie. Conzradulacts: them!
W Woud mase habie bhis cpportusity o comeare s Prelishilitye of
predicticns made b sstrologers as compared to thoses made by

b=t of el g T YT =

=
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OEFECTIVES:

# To acoourt for sessonal warizticns i e Sunn' s smett

]l

ezl of = modesl.

GREDEZ: & ared ue.

SCHEDUL THG
Thiz lezgon will tal:e are class perioacd.

FREFARATION:

- T | — e e .i.
= wuwild S [z [X

_]l

(-

]

Lze -the ALMEHAC to Firngd the finss of =uuimae-i
ot weel irterosls forr ke past several weelos Dstarting ol cthe
Az ot The grcmmme expeﬂimeﬁth.
FBoclay o cbwa before doirns this sctivite, ask the ztudsmths
to checlk whether the Nortiy Shse i= =€3111 im the saae place 1
the night she. (IF will kel
RTS0LEE{0N;

Szt ot by dizcussing 211 the recordds wiow hawe of dhe
ST moticmr Swnaet ditaeings . RO shiacdow Feooeds,

# How bhazs the Sun™s pacth chamnasd in be past faenm azakz?
CInsyaeching the recorcdzs ghoald reugsl st the Lime ana
directicon of =un=et haz charwgecdr That fhe syt oF dHhe Roar
shacion has chasgecd, 2

kit Bhe times of swwrise sl swrsset for e past weebis
arr the challkhose-d.

# Hcocw lormey wazg the day’ each time? How lheas it chanasd?

FIRTERIALS &

- —— o -
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Sealayr Swstem A Herrl Picciottho L =

» A beiwbvd lighs
oA S ow BY sterofosm =t

#F A 116" diameste dowsel, 3" 1ong

&
i

stvroFosm kball, 3" dismster
W A straddalht pin

# 1" =oare oFf Tl caeecdbaserd - mseleacd owri L e

=i

directicms (Figure F-17
# R peochie s hot
¥ Some callapharns Tzes

STUDEWHT SHEETS

 Tilted Mlaines
FCTIYITY 3

Becaume this sxperiment 13 complicscbed zhgd reqguires 5 1ot
of sp=ce, 1t i= kest for woud topo demncrnEirats: 1 while wour

studetts watkch. Encowurzos thhem o asb cguestions and to comment

=ires Firmly down, place the protrzotor vertical ly

m
+[|
]|

irmEo the stwrofosn shand, =o it=s csntar shdd Zseo degres lines

"ll
[x]
+.
s
i
M
+
1]
3
o

2e lewsl with the supeface
Folig e dowsl theoaost Tthe sterofoam lzll. B czy-edual b
oo 25 meakly theoush dHhs cepnter of the sSebhere 22 possible,
Ther basic setur oFf the sxposriment iz Lllustrsted in Fioops
S—=. Poloz bhe cddowsl into the stercdosm stamd pese the center of
e wrecatrachu. a2t s angle of &6 to FE cdewress Cthiz will giuvs
vors dlabs the zame tilt 2=z the Esv-th. ) Taeps the dowsl to the
pratrme e ol stakilitw. Slicde the sphere o the dowsl =0 that

itz cemter iz at the same height z22 the ligkht zocwrce. (Thi= is



S lae Swesten S Herwed Picoiatio LFE?H“ lq P LI

sozential for The ewperiment bo worll )

Fobe the ein througks the dot st Ble candhse oF tThe
corcbhosed squsee . 2nd wlacses it an the sphere. 52t a2 point
mvpraxinsately bald wawe hetwsar the pole ared the eauisctor. The
Fza~tts merd: o e squsees gshould ke odirsosly MepeSsi oF Bhe oo
Li.e. ketwussn the pin and tle Hoetbh Poled.

Madzz +the room 2= dsels a2z possikle, sa that the brisht
Tight i= ke Snly sorce o light sd that the shadow of She
iy iz clew-ly wigikle on the cardbozird,. The pin FPepresssnthts &
dricmary o the Eauvthy' s surface . sl the lignt reprassents ke
Sun.

Explzitn fhat fhe Ezrth's axis aluzes=s points fo the MHor-tly

L

Sdvzat. This asn be wapridisd ke the fast thad Pola~is doss roet
moens iy Bl miigalt skv s winile 211 e othaer stars sppesrs B0 o
zrauracd it. Tell wowre shucdesnts that akile careving oyt this

sxper-imnert, the seir sicyld 2lwavs point o the Mot O the

+a

o

cotbier biariad . the Ezedh wraveils seround the Sun. whidich lesds
Yivz different pozitions shown ol fhe shugclent =hesi,
Cigcuss in which divesction $he glokee sl rodsacts srourd

wi= iv geeder Fopr Bhe Sun o Yrdze” ranghily i The Eas

-
s
i
1ir

CIr cobber oworckE s whee BRee mdn ocomesd ko the Ligiet. LR sheaoloau
shouled point in 2 gasneral ly dHesterly ddirechicr.

oo e Eaaib

Hadwd cust the Tilted FPlzret studasnt sieeet, F1

Py

model A wasrdiowus pozitions arcund ThRe "Sun' . alwares madiing Soees
e axis points o the Horthe Show e shuadernss obat heepsrnes

with the gnomor skhsdom 5= e Esth rotates aroundd itz swis.

Papeat the exparinsrtd 2z oftern & Recessaew for he stuckercks B

PRSI

4 -y



[x))

olay- Swstem A Henri FPicciotto

e adzxle to znswer tlhe cgasshions.

COMCLUS TS

The comclusicons for this

lezsorm

arl the rent =ee

sunmar-ized e the staderst sheet titled "The Yezr™.
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Selae Swestem o Herwed Ficciotha

E I e S CN |
Tive Fiowge sheaes thres pozzilkls wawes o pls
eelation o the Sun.
CReppemnther Bhack the

ddne ouisstinez bhelom. I

tlis direndtinn appasite do thaet o BRe Sonue 2

# I which wazition doe=

EaztT the Sautih Essh?

L A i

Expepimart with each paosition.

& Thee Eartb i

Bl AarEREr-

shacdo ominmts 5

4l Sy vise 1L fhee Hordiy Ezzt? the

% Ivy whick poasitian i= +Hhe middze shadow the lonasst? e

sho-test? I therae & positioe whees R sneoe

]

# I which position does the Sun set

# I owdvich position 1= dhe dase lonase s, The

Tt -

# bikich position corrsss ooz B owinkesed

Tz the dae? in which pors bloln s dhee

- L

SRSt

e mim shadcan?

i the Horthh Mest? s

i b pd sl

R T INE S

adtmin T
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Solar Swvatam A Herwl Picciotto Studdan T E

TIRE RS

WINTER SOLSTICE: Decembat 2. The Sum rises e sets at i

furthest Southty po=ition. Middze shadons zooe the longest of

vesyt. Shaortest ddsoee of ctle wesr. Loncosest itk

SPRIMGS EaUIHCd: Masch 2i. The Sun rizes cduse Ezst, sats ol
He=t, Higint aﬁd daer e of eopial ﬁuwaﬁian.

SUMMER SCLETICE: Jurms 21. The Sun izes sind sefs 2t i+=
fLrthest Mot positiom. Middae shadoms e the shortest
vear. Lomgasst daer . sheotaest night,

FALL EQUIMDM: Septemkber 21, The Sun rises due East, sets

He=t. Hisht gndd clay e of egqual digeation.

o ke

due

v Ty T T et -



Solaw Swetem A Herrd Ficodotto Leszan 2~ p. o

Leszorn 29

=T X TR AiEs

OEJECTIVES s

# To wundsrstarnsd bow Tatituds affects the Sun’s path.

#* To lesrrn about the Tropica.. aﬁﬁ e Aretic snd Antaectic
Lirclas, |

GRADES: & aod up.

SICHEDUL IMG

Thiz lessom will tale aree clazss psrioed.

Tou will wze eszzptiallys the =amns experihemtal zetip = in
the lagt leszarn.
STUDEHT SHEET :

# bhisre an Ezeth?
ROTIWTTY :

Fur throuab the exiceriment of Lesson 18, with the
Followirey chanss: gplace tThe gnohvsr Werys e ths Horth Pole.
EThis will kel ansosr the guesticns z2khoot the Frctic Circlseld

Than. rlace: the gncmor very e the Espastor. €7hi=s should
el smgwer the uesthions sboaout the troriog.

Hith ez=ch pozition o the gnomorr . Prlacs the Ezrth ot the
warious positicons around the Sun, until the ztuderts carn answer
the cuestions or cthe shest,

CONCLUSTIONS &
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