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Abstract

With the development of technology and the reform of education in the 21% century,
the research on technology in education has emphasized the construction and use of
hardware facilities from the beginning, and gradually developed into the scientific
application in the teaching. In astronomy, we use pictures and blackboard in the early,
then videos and animations start appearing in class, and now we even have
multi-functional classroom. The technology is changing how we teach. With the advent
of big data, data-driven platforms are emerging, which causes a great impact on the
traditional astronomical teaching. At the same time, the teachers are requested that not
only have content knowledge and pedagogical knowledge, but also grasp technological
knowledge. How to integrate astronomy teaching? How to make technology more
effectively into teaching? These questions need to be thinking carefully by astronomy
teacher. Therefore the TPACK which regard improving teacher’s ability to integrate as
the core has an important guiding role for astronomical teacher.

The purpose of this thesis is to analyze and carding the astronomical content in
primary and secondary school curriculum standards and teaching materials, and design
the content standard of astronomy course system of primary school, then design the
process of primary school astronomy teaching activity based on the TPACK,
and .complete the design and implementation of the case, and finally present teaching
feedback.

This thesis includes five chapters. Chapter one is the introduction of the background,
research purposes and significance, research content, research methods and status, and
the definitions of core ideas. Chapter two is to analyze and carding the astronomical
content in primary and secondary school curriculum standards and teaching materials,
and design the content standard of astronomy course system of primary school. Chapter
three is to summarize the theoretical basis of the design of teaching, and combine the
core of TPACK to design the process of primary school astronomy teaching activity
based on the TPACK and two teaching cases<The Revolution of the Earth><The Sun>.
Chapter four is about the implementation and teaching feedback of the cases. Chapter
five summarizes the research achievements and deficiencies.

Reaching the following conclusions after research:
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Through the modification and supplement of experts, the content standard of
astronomy course system of primary school has a better awareness, and according to the
implementation of the teaching cases, the teaching objectives set reasonable. The process
of primary school astronomy teaching activity based on the TPACK is accepted by

students, and can improve students’ learning efficiency and classroom teaching effect.

Keywords: TPACK, primary astronomy, teaching design, implementation

II



G FEAE S
MASTER'S THESIS

H xR

B B e I
LYo YJ 7 o= II
IR 7 P 1
LI R oA = G 1
L2 TR Y e e 2
L3 R T 3
1301 TPACK oottt e et e e e e 3

L3, 2 R o 4

1.3.3 RYEIEWS PG 4

L4 B G . 6
LD T T 6
L6 B R . 7
L6, 1 FEAMIEFIUR oo 7

16,2 EABEIIUR o 8

2. NFER ARG, .. 11
2.1 RN R . 11
2. 2 AR R N T 11
2.2. 1 /MR BOURAEARHE R R AT oo 11

2.2.2 PRI B RHER R SCABE DT oo 13

2.3 B R T T . 14
2.3. 1 AINFI B R SCNEDHT oo 14

2.3.2 B R SCN BT oo 16

2.4 N R R . 16

3. T TPACK BI/NERICEFHEBNEBIR . ..o 19
3.1 EAEE BB IR . 19
3.2 JET TPACK H)/NE R AN VAR . .o 21
3.3 FH CGHERIIATEY 24
3.3.1 (HRERMIAELY HUHBE o 24

3.3.2 (HBERFIAEEY MR .o 32

3.4 B IR RFEY et 34



At 5 AL L
MASTER’S THESIS

3.4.1 CHIHRRARFHY Zrdcit o 34

3.4.2 (HIRRKFEY W8 .o 42

4. FT TPACK H)/NERLBEAESNHISE SO ... 44
401 BETE A G I 44
4.2 BT R . 45
R G o e 47

B, B G BYE 48
T B O 7 48
T I 48

5. 3 T R 49
B R ot 50
Bk 1 B NFRIEARER RICHRARBE ..o 52
= 3. 58
B ) R R AR 3. oo 67



Al 5 4 L
§/ MASTER’S THESIS

1. &g

1.1 fIRE=

RICFA R A E R BAT SR WS 7, EReBCR ANTEARBIIR RN, 51k
NFX B CAR 5 b HAE T TP A AL S5 1) 0 825, TR s AL B2 0 E A e
AR R ITA#E ZOREERER

AH TPACK #2F 3SR Gt R SCH A AT B, TR s IR B 8 (g 2
INERILHBEAR R, AL BRI AL GE R SCECA IS . SRR RRR R T B R 3
HHEPER, JFReus T #es. AT, REGRIEAE R ICHFH R LA
MR —

LRE IIHTZ IR BB S 5 LU R LT

(1) RICHH MR H G

RICEAAFNNK BRI R 2 —, LSRN T & P EL. NSt
BORSCEETR . It P15, HiTRICARARZE R, Fbsk/ s g
—HIREEARE . ROCERRZ 0 ATAERN . B, W Rsssa il 2y, HRR A o i
A PRk, AEAF 24 TCVR I e BRI FIAR AR 2R o ITIBE 73 B 95 8 R SCU 7 B xt
(155 — e /INERT BRSO AR PR BT R 2 i) B st B U e A, X RS
RIRR AR R BB AR . T FUESE I VRA T AL, Bk B 58 R SCREE
RN BCE . PR DU 22 A2 A R ST ST 3 B T — R R D PR 9

(2) BN B 2 R BUR R 2 20 &

RIHEET, TR AR R, SAERAEE NS BN E S 5iE s %
RBUGIR . AT A R LA s s, D3 ST Bh#, XA R
VRAE AR IR A ROR AR o BRI F1 - 22 4 PR A5 YA 1R, 3B A BT BT
R RRIT MBI AR N E . B R SOWIM B & 1 GERED MUK, RO
EIERAEIE K, RO LS & RN A, XA 7R HF . #
RIS R RN B R SCHEEE T, AU TS A O S SLAR R R St
Ft, WAITFEIR N AR AR S P & 8 R I $240 . AbEge

(3) R EARBNZCEE OV E B AT IS8 )

BREBRCLBIERHEMAEERZ AT . &, BT EESARNERE

1



At 5 AL L
£ MASTER'S THESIS

Ko TR B BE G BT B P RN R, tHAE. mESEDRe, X
LU ZEAE R ITER o Z IR THENLE D UM ¥ 4 Bh 2 TR AL s A X 4l )
TR, M ENLE R 2 A ST . RIEREBF A CEO
Wiz “fEEHARSRIEES” G R “O8 1 8GN L 21305,
IR 21 AMREN R, FRLAGE TN E S5 FRREMES” , BRI
HEAE BB, SIS AI I E, HEER A 21 R IR AL
(]IS 50} b /N2 BOM 208 BORBE T EOR R IR Y, BOMER 7 B4k iR,
BT ERFRM AR . W R ICHCH AT IR R, (EBORE A ROt #7
2, RO R SCHOT AR 7 B I IR, DR AR i UM 5 e 9% 0 ) TPACK
FIARAE SN R SCHOM LA 245 5 R

(4) FAEEEARFTRERS

CHIZ PRI E SO AR I ZE(2010-2020 4F)) BB H 2“5 200
RS BRI, SEHRBCEN S, SO, REEERART Y (HEE R
AR R (2011-2020 5)) MR H:  “HHE BAME R E U E A0
NHES, DAL A SIRANE B ST RO A, DL 3] 07 U A A el
Wtz teo 7 LA TPACK A BEZNTE S0, K WWT BRI H/NARICH S
T, BRREEIR ARl R TR, SO AR BACRE IR T3 12.

1.2 fiRENX

INER SN N BEAN ROCEH AR B, BB EA T MM 1/ RS
WTH 5 St BOF AR e B K . AR AT A R ] A A A/ 2 R A 1 2 ok
RIRSCHENIR, &t/ N ROCRIER R, JFLL TPACK RS AR, FEeiEmin,
RICENR L WWT NERHEORFRMR S, #EET TPACK /N7 R ICHATE
ABTHRR, WIS RO SEiS R, RBUTI R LB MRS .

AR AE T MR T TPACK HI/NFE R SCE A G sh i AE, 42
HFUN) TPACK B87), BN HAT ROSCRIERE S, SELRINMECARR, #’aE
HOM 70

ARFFI R B AT W NERCRER R, JRKBET TPACK [I/NER
SCHEEE AT b, BT B RO T S, i BOe RO AT B3R
SEEME, AT B B mAE, I NBUNET IR S5 .



G FEAE S
¢/ MASTER'S THESIS

1.3 SR E

1.3.1 TPACK

20 thzd 80 #FEAX, Shulman Z% 32 Z0 N AE #5457 FBH N 25 H13H (Content
Knowledge, Wifx CK) H#5%5110 (Pedagogical Knowledge, fij#x PK) HHLLE
&, I RBCERHEECE R (Pedagogical Content Knowledge, f&i#% PCK) ™, 2005
F Koehler A1 Mishra 1 X3t BUM M HABESTR R FRZE 5 (TPCKD, T
PAESSE CA M TSR, X TPCK #1T 7 RGHIEIA, 456 BARFH U
TPCK M F#%. FIt, TPCK 14", 2007 4, Koehler 1 Mishra 1EZ0KE
TPCK S48 TPACK, — &N 7Tk &, H 2 i =R Lah el — Bk,
HY Total PACKage(ZUM 1) 8 f13%) 2 B . TPACK [HEZL 3 Wi R

CK (Content Knowledge): RN ZEHIR, BRI ICHR, AMUBEHE
HARRIMES . BB, B HARESE, AN RHZ O R IR B AR 7T

PK (Pedagogical Knowledge): #(2#7A%01H, RIFTAE FRbE H ME 1, WA
FHPRBOE . BEFHTI R R E ST

TK (Technological Knowledge): HARZIR, RIFT{EHIIHEAR, WIEMELFHIA K
BAFEOR, WG tHENL, EH &R T M- 6 1 RG4S

PCK (Pedagogical Content Knowledge): “#HRIHEFIEAMN . HT & NFHRMES
ANE], FnE BRI A X, 20N HR E A ZEHE AL S 1R

TCK (Technological Content Knowledge): &H ARIFIZEAIIN. N AEHR
I I 8% 0 ARG 1 B BRI AT e B 3y, sl 2 A B R () B e e 2

TPK (Technological Pedagogical Knowledge): #&&HiAR I Z AL RN . ZUM N
XPHOR 3 A SR IRV B 1, JFEBHENIE S T, ST B

Bk : Hilksg TPACK HEZE BN IAI — AN 2R o Mario 11X Bk ir) 5 o

R IO B — A BARPE S, AL FE TR ) BEIAEE CRORE R EE AR D |
MR BES S AR O BEER BRI PR MRS s 2 R R 4 S E— i m)
WEVER” .

2009 £, Cox Al Graham {3 FI#E2 73 it TPACK BEAT BEAEAIAL BT 7 »
FEEALI TPACK HEZR, JRERI S URFNRAER € F M0 T kKA. (Bl T
TRV HEIR LA ) Shulman (1) PCK A B A74E 0 2 BE & e AN IOBRIE, 58X TPACK
R TC IR T EAAAEFRE R R, A5 WH G I10E bR

3



At 5 AL L
£ MASTER'S THESIS

S AR IRWF R TPACK N Koehler #1 Mishra JiF i€ X ZEAHESR
1.3.2 XX¥E

RIH A MHA AR ICAR AR, IR R KRR S P, 35§
e Ay TESIEAE N .

LW TR, ROCHAR I N REIES: . R TJA MR B 2 =K 5

(1) RKMES:, T ARG U FORAS I E RIARIALEAIZZ), AL 4E
FFEARSH IR R B RS R RN 500 A% ST I e = 0 30 0 45 1) 22 30
Bl i, R ESAAEL L5 R AR A

(2) RMI%. EEBFRMIZEN BN 154108, A RAK R 1548 3 Y
We WNERERPIER . EREBI. MTEPIE. HH IR, KRR R
FY R TR T IAEWE .

(3) KKV EEARSS FE N YL 22 0 TR BDIRZS BB 4
WEEH R AHE R RS, BRI, AL, FHEENE. B
SRRARP B2 B % 0 5L, ABAE RS2 T o b BRI

LI HBENZINRE, RIXHEAEWIIN: ARKRLEBERE, PR
A RERRCHE . RERLWRHE . PIARERLHE . R
Bfg MBI A, AR B AR A BE T AL R iR ™.

EHEARPM IR L AT B LB AN E, JETRAREE, Ty
¥t

1.3.3 XXHIBEWENTE

I8 UL B 8 AOULIN T R AN R e, RS e, AR 2
BENZ 0 B DA SRR SCEERAR, o — T 1 S S R R B IR s R . K3
PEAML A 7RI T TT 2 X ROCH BT Jiik g il 7 ok i)y o ey
33X M R A SO A RN R S S RO RO — R, R IR
SCHE ARG A R ST, BT BRI ORSCE R XS & N T AE .

2 AU 5T 15k FH B3R BR 3~ & /& WorldWide Telescope (74K Uz,
PUFTEIAR “WWT” Do WWT 2 FAEHCE M0 7T B i & 28 ) B i e . BT
FER LG WBERE, @i Se it (5 B AR 2 BRI B N I SR, ns 3h A% (A
T EE . BRAERL X TER RO G A . RO BRI B (1) B s S5 S 0 4%

4



At AL L
MASTER’S THESIS

B RERAE i, TR RSO MBI A E 6™ . WWT #0E A e 1-1
Bz o

%

o’ =
=
=
=
&

)
L]

Kl 1-1 WWT #4E 57

WWT EA LT Irhe:

(1) B . WWT #24t 5 MAFEZ R : OfBR (Barth) 5[0 T
NSRRI . R B, PTRUINEE KA T HE @S, @172 (Planet)
fala P AlER AR R KR NKATE. Ak, KE TR EBA. Rbriemnr
fERERIER:, A7 A0 RARIEATIEE; @ KPHAR (Solar System) f§ 7] N &7 UK FH
N FE . ALK R, AHEEEINEAT R PUIEM/MT A, BN R
AL\ RAT B B RN T o A7 1) SR Bl AT AR DOW SR TAT J i AR 2R L 4R
MR, WANE R, EEHATTARRNBINERES: @RT (Sky) faH NER
D82 /N RN R N 25 N e Sl Brivt = € ) 1E 8y S | P I EZY 1 N S C N S = |
AAFR RGNS, SR A R AT INEAR R & K E R G ia 5 2 R s B, 38 i i (A
UL b 3 28 B AT DLSEIARE 58 IR RN, anPY 2= s 1Ak B ALk
WHTEEZSHAR. £2%H. Haf. LEEERS; ©4 5K (Panorama) 15[
TRARSNHEN S EBRERR, WFTEE 12 S A sRE 2R &, Hlé
SRR KRR T, HSUERE KRR N, WMNET B EmbifE

5

(2) BIEHIVE . B IERIA R T FIH WWT P&~ SEIRHIE H 1E &,

SERUE FTE WWT HUETHG,  SEILRAARAR B #E IR . IRV B 5 5, Rk

5



At 5 AL L
£ MASTER'S THESIS

RE+ B, HeRNE. BT E B S IBE, AR AT ASInE A BE.
Tad. S, FEEFNA. H WWT ShfiEE 1 B Crigir et
8, BRCEFEZR. ZRHADR SRR AL HIThRE .

(3) BT . WWT CRFIE I Excel ¥ P EHUEEHE . @RS, iR
el RN AT EPULEE RN G _EIFHEATRTAUG, FFX AT ML HS 1 25 R 34T 2 4
AN TGS R SEEE . /NI . B A . AT S HURE TG &
WWT [P AE 5y ) SR .

WWT Ay KB S A B R SCE B AR SO AT & R Al 2R 3
HEEH T, AMUTRAMEG R SCRE R REE, Dy AR PR A A A%, (RN 8k
AT ECE . ACBEE . o B RE

1.4 RABRSIES
TE FRIS T, ARSI S E R R E P A N SRR bR R b, 42

MR SCHRN R, ZrE B/ MARSCRIEAR R W@+ TPACK I/ R
WA BHURE, IR AR SRS B RIS S, DR SCEM IR U

RMZ%.
AN KRBT AL

s
B NACATE R MTARNE . BHRHER. BTk, Wi abRas 2t
ITERIR, XS AR A% O B0 S 5

SEE JrF BOG A SRR DL R R R SO R R HEAT AR, BTt
FRICRFER & 5

=5 M T TPACK /N RCHAE SRS, Wit GBERKIAFD) . (#]
TURBHY M2 %01

FPUTE: RG] ERA D) CHIRREH Y BEAT S, e 25 St R BRI
BRI HIRE Y

LR XMW SRR S, JFEHT R, TSI R Z AL

1.5 iR F%

AR BOCHER L SCR M AT FEik LA T iR . BARSEE T &
iR



At 5 AL L
£ MASTER'S THESIS

(1) TR P @I it TPACK AHICSCHR I Bel e Al 73 A, BT TPACK B
O FSFIAEZE RSy, N5 BAR 2 5 T TPACK HEZE R K ST 215 Bh i MR 24 8 HE Al

(2) CARGHTE. LGB NI /NERIRFR bR AR, 1 R SO S AR
BEATAREE, 58 /N B BOR SCURFR W A bR ) et

(3) ATBh gtk EF AR LN R AT 9 10 PRI SE k. 18
SRR, AR WHEAT BTN T S S, R e i W 5 A AR 1) A ST LR
PR R, R RGBT B T 1 S S it

(4) ViR WG, B ERBUTEAT VIR, ML TAEH 1A
FESRIU B2 S B PPN, BRI BAIA R .

1.6 TAXEIK

1.6.1 ESMAZRITR

AR R R S E A EBOY e ME . ISREDAH], SREM 2 E
MRICHE » 2011 3R H FE K0 Fe B2 (0 sh R RORE “ RO A e
TENL RGEATIC IR . SRIE BN AR BOT BB AIREE, W RWEE, e, B, st
RILEEZANTUR. 1996 F, KEEFE AL CGEEERRAHERME), B2
S [E 5 —HE KR EBE M, RERER K-12, RO/ RIS I B o R
HE5r N\, RICHICN R IAJE T RSB RRE” , AR Eng 1-1 s,

®1-1 CREERBAAE ) “HERS S 3

K-4 2 5-8 4F2 9-12 2
Hu IR 5 A o - HERRGLE - HIERRG M REE
AR - HhEROR RS - HBERAL 2R
HERANR 25 AR AL - OKPFHARH L ER - HbER R G 1 5 R T
FH ) AR AE AR A2

2013 4=, EEIENAA (Next Generation Science Standards) CHr—/CRF A IRFE
P, LUTRRIFR “NGSS” ), tnEEH —R B =P E M. HAPRIHKANE
wn#E 1-2 fizs.

# 1-2NGSS “HiBk 57 RFFE” 328

K-4 fE2 5-8 2% 9-12 4%

KA - WIRARZMAEME |- KRS

7



Al 5 4 L
§/ MASTER’S THESIS

P AT 24 fEH - HBERAG PR
HBERTE R L R - ATEANIKPH & - HERRS
AR A HEER SR 1 - KERG - AR
KA ARAE - HBERAG DS - NRWFFEER R
HOERTE L R - HERN A AR

HhERE AL AR

RAEAMR

NNl Al

I X, ATRURILR ST G NS A RN, HANRRE T NG E
ISR

FHEPROCREF RHAZME ST B, SfEER. Bk RE, 3D B, K
FAUEREE" . BhAh, WU IR AR B R ORI RSO B . 2009
., WorleWide Telescope Ambassadors Wi H 55, A& WWT ¥ & il =52~
AR, JFREE T3 B A K R SC e B ik, BB RS WUHE itk
TER WA F g EH TR NS R, mea$l EEEL, DLEH T
KFER ML . @i “AMS5E” KZCESh, wit#E KM, FANT R
ALK A SRR RS A B EANKSCRRE T, REGTE
ZRGM RS APOD, NASA, Sky & Telescope, Space, WWT %545, AATfE
0388 3 P S AT B2 R SC I SE NN S5 407, IR I CUBSSR I 5 Rk AT 22 21

1.6.2 BRI

T RSOCR B B 2L, DRI SRR K R SCE IR B s B . 93, )
AR, W N SS A RIS S8 2R /N B B0 R AE 7S AR 2 B
(RGH M) S50 CHHH RG0) HA-H T HUERI B 5 A B A AR

EHEUL CRXHE” « CRXBEAED)” FRNREERE A E RN TR R, X
1994 742 2016 W FUM R KRG OHATIC S, SR WE 1-2 fros.




\ Ak F AL
§/ MASTER’S THESIS

&0

50

40

307

207

o e Y W B B T W % Y W Y, B, 0, B, Y Y Y,
] 1-2 1994 54 2016 R CHE WL R KR A DL

21 HLATFAE, ST RICEE IR SR T Rk i, Ui R

2 I A E R BRSO A M EZE M. BN ST RSCHE M AR R B EDL T

P75 T -

(D BARE. TJUFE, 2ES/ A RERN R SCERS BT\ EA,
AOBETEBX A RRIT, ROCERE MR ERHRINRBEHL" . 2013
EE A E A H WWT IRE0EE 1T 1 WWT B3 B0 R R THE T IU8 I AT 57 4/
S, NI TRFEERIE R G E TR T RIFma 3k ER, #URERETH
FHME BEARTF R R SCHF, BRI AR SCHINESD, FFERBFEAT R, RiX
K /N E P AL AL R 5 GBI R SO — 45, BUNE W E AN SRR,
S, BTN EZBINE, A RSCEIR S R SC/NSEL, ek EsR; JLRmiE
REL R M N T “ Bl RS0 MR M B R R IAT IR R, RERHIET (R
) AR, B CREARY. CEEMR M “HRERTEET =SAEE. B
PR PR, AR, 07 SN ED.

(2) WANED . FRESTERIMALLES IR LR A E . FHEESH. KX
BEEE . ROCHEH] ROCTEFEEF o QT e G P 27 R R SO AR SR AR 1 7K S A
FH, FRERICEE B0 575 E S A B 25 AR H BB IERER LA, B R AR
TR RGN ES), HAERCEFRFP RIS, —B ALK T MTE. R

9



\ Ak F AL
§/ MASTER’S THESIS

SCUE AR o 22 AR AR RN 2 3] R SCRIR I E iR 22— AERURSIEAE KX
S /NN X D % FE 5 — b/ Nat ST “ RSCELE T TS A RSO i
BRI, S EERRSGESIERL, TR “RICE 100 /N7 A ARG 2 27 5
VEEN . AP TVE KA i B AR TE R I E N RSO (5 BACDUIR I R L
3+ LAMOST B[R LARREG N 7 RICH RS AEIX, O #Im iR A B 1
%[1610

zi ERnA, BRI KA TG RVER LT, BBV JOR ORI R & A
RS, I H @ N2 RSCRRER &R, JFAIH] TPACK 347 ROSCRFEE

I
= o

10



A 5 A L
é/ MASTER’S THESIS

2. MNEXXREFRANRESHE

RIJ&TNKIA R 2 —, EHAARE R E EBCH BMsor B R ieE, HiE
BHg s, YRS R R Kr ROCRIR . IXAE— B R s A R S 2
AR AL ELLTT ST, B i /N A R SCREE AR R S H AR

2.1 RXERNBEEREDH

RICEERWFUREA T IR, W HH 2R MNIE R, T2 RN
R oA B85 St WIENES . sl AHEOC R A L. RO
WO SAL IR R 7y, Wl oNAT A [HAE . ERMFH AR K.

(D ATE. FEAFTERPIATE. BT Eied N EENKER/DNRE,
WNMTE. BE, WEKIAT RIS . NIRFEhd S 5o AT R RS
KR &, BE ) KAT 2 R A BN RAK

(2) fHE. EEEFRFERENES. S d s, wfFEE2HEL
AEPHEERE. EFE ZEE. AKE. T EMER, UL KR IE
WL AR RS KR AREMFRIE, EMRCAERE, KAMEAZ
R A .

(3) B &R. BHMEERMERICE - BER 2R, ERE—DRET
BEM. BRE. BERORERZAEIVLE)LTTI6E, TR RE R4 —
TTIEE 150 AZFHT, — KA BRI TR AN 705, X2 U & 1T 3 o

(4 FH . W ZNTH BRI, 4. Eai s Es. ZE4a 0
FH OB EER R T Il BRI P TIB TR IR, Rk
B NI 58 1 7 A IR BTG 0 -

2.2 RIEFFERRXAE T

2.2.1 INEREBEREREPRXAB S

TN R R AR AE (2011 52D EE P08 “WIRLE T “Aiam Rl ek
HFEBEET CBORE TR WA, ROCHKIARE “HBkE FH A" £

11



Al 5 4 L
§/ MASTER’S THESIS

BN, L STERMIRS, MR, ORISR R ORURIE) LR,
LT EHIRA AR B RIS A ERIIEE BT AA L KR 0\ K
PRSI, SRR AR W%] BT, HIRE Rk« TH.
R 5

SR ORI VR (2013 40) BB B PB4 LA
7, HIRSEITRE” DL “PIRRIE SRUU, “HIR SRR TR
MR IR TR N BSOS N BT E | 4485 5 45
g, LRI ISR EILERIT, WIBEIIE . LI, (i
W R RARE R

5 U (2007 45 1 B3R 650 0 B — SR L
AN BRI R SR A AT R0 SRR B R R RAIRAE” LU
BB, EBEIIRORE. AR, KRR
B, RO %

WOICRISE R SRR (2010 40) SRR 5150 DA B, 55— B LR
W BUR TN, B B R A T R AL
B T A TR MRR S LT DR S0, I MR 5 AR o R
g, ERREANIERT, NS ES LT RIS G, R, 1%, H
.

B B 22 B BORAE IR A B R SCRIR N AR B, 55 ANk 2-1 P

R 2-1 /N BORREARHE R SCHIR /700 16

, B
R F AR T = - "
I J v J
AL J J J J
KA AR TP % J v v J
TR BRI B % J v J
H BRI 2 5 J J J
HERIIE3) J J
AL J J
_ X BH K K & B J J
TH A
PNEER J J

12



Al 5 4 L
§/ MASTER’S THESIS

A2 B J
VU= 2 7 J

CRE S RAERR R, /N f BUi R SCE B H e o A AGE R . H 52
KEHL K&, ULNFREZESE, ZERHETERMEERT, 2ERZEENT R
WAEN TRAR. HNERHEZ 5 RANIR AR, 5HEAERKER, 75
BRI RIS L 2RI ULS A e R RS &, AT RS
GNP

2.2.2 PERHEKREBIREDRICHE S

HH ] 8 R S B BOR SCRIR SR AR AT LE R 2 AT B 2R 2

IR RHARFER SO S A A BB AR “HhBR. Tl AT A RRE " 2, 80N “He
REFHPWAME”, FEAHENUFRED . KARSERNAT. MR R FH %M
KA. F HbMRZ = EAAEDG)Z 1, EERM, nRTE AR & R AR A
I\KATRSS, EEBATR. MR HE, REKSE™,

H P E RN BN E T IRER CFE TR, RENERER “THS
HhEk”, FEAFEFE . BT KHRSHARENE. 5k, 5O
MRBLRE R IAR, PR EESERIRERA bR 2. R 1H R AL B RS B T B
(21]

S BELFr — AR A 20E AR T 22 B BOT U S AR R AR B 20 #r -
HHMA RS BEARGSE, @ B@E M B2 WFEAREE, HANE I R
INEPIR ) O

i ] [ SCERAE AR HE P B U “RbA” N B 85y, THAR I 0 KRR A 1A i
B, RAEMEUSLRAEYESHMR N KE R SERN R N
WAEER sy, O SR RN 22 3], AP B A Il E A, TR TR T
R ERIAEOR . TR &S5 R HreE .

TR Y. FE] ) 2 PR s v o 2 7 B 2 A SO I 3 ) 3R SR R 5 )
W HASE, AMTG AR R T H R EM, BRSP4 RENs OO B
BT R IR

R 25 B mh 22 B BOR AR v A A R SCRIR N PLRE B, S5 R AR 2-2 Fons

13



Al 5 4 L
§/ MASTER’S THESIS

R 2-2 % rh e BORREAR HE R SCHIR s 0 A 16

, E K
RIXME R IR A ¢ % pm "
HUER 1) A % v J
TR HERINIZ3) v v
H AL v J
NN v J J
ERE PNEER v J J J
(ERE=YS )L J J J
B BT F J
B AR J
FHH AL J v J
g A 2 J J
Jifisl J
KA S H J

SN BOA L, 22310 R RS A BT i, JF a6 K2 R R A58 R
i, HAHFESE SIS REBRER RN, G/ N2B BO AR “ ik A A4
IR, RIRpr BNy “RIE S ARG R, FEH. B, EsZ. TEZH
7, EEBT BN “ortr AR, B A AR R, IR ARRE A AR A S % AR
R AR

I P9 A ERAE b v AR R Ty 2 LB 5% 1

2.3 EMPRXARSH

2.3.1 INEMEEMPRICAB I

K N /N2 RS2 30M i N BB S5 208 AR HE SIS BB N2 B2 36, A
JUME, A R SCHR N BAEDU SR B (BERER) TRIZETE (B HERATHH
MY, NEHEM CREARIIER) s E (HitA 25 UENFEH T
M CHHEBCR RS FRsEE CERTFHD, SEA=2IPI/N Y. FHEE 4

14



A 5 A L
MASTER’S THESIS

MNEARFHAR R W Cofta2G ALY —37, W RIENRSE A ERIRIE .
AR HER s E &,

BHAGRNFRPEZM A 8 M, s = HBINFR, KPR IO MERFER
TR CHLEERIZEEN) MSEL TR CFED . BHEEREM KR SN BB N
b, HENTHNEBONER, W EABNERIR MR A, N—FUZER
BABHERFI AR, Z G HAER. K. KR, WFROREZRGIGM. BIERE
T ] RO R, 2L AT W CGHERIESREZE) —, AAEERTA
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) : : ; :
Explore Inquiry Activity . ha- Explore Inquiry Activity
; ( 3

Why can't we see Vot need ; How do we see the Moon

the Sun at night? . : at night?

What to Do
) Stand 12 steps away facing ;.,

a partner. %
€ Point a flashlight at your flashlight
partner. The flashlight is
the Sun. The partner is
Earth.
€) Predict. Let your
partner turn around e

slowly in front of the
flashlight. Will he or
she always be able to

see the light? Try it.
@) Infer. How does this
model show why we
cannot see the Sun at night?

Explore More

© Make o Model. What pattern
is made when your partner
turns around in front of the
flashlight three times? Try it.

2-1

What to Do
D Use o white ball as the Moon. =) i

Turn off the room lights. Is it 3
flashlight
easy to see the Moaon?

€ Make a Model. Shine a flashlight
on the Moon. The flashlight is |
like the Sun. Is the Moon easier ‘
to see now? Why? white ball
€) Draw Conclusions. Where does
the Moen's light come from?

Bl Explore More

© Investigate, What if the
Moon were a different
color? How would that
affect the brightness
of the Moon? Make a
model to find out.

{Science A Closer Look) #%
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