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2. gAML & (STEAM) BII= HE: 371 o d$a+F

2. gUUMw(STEAM) B2I=~ JHE: =91 § Sa+&

2—1. STEAMuUZ2 =8 3 5%

=25
roly, oly, 24 sEa,
B8 A2
2|
QIafiors
Ezl 9
1O -
SEHEY, G A2
AAEE oA
AR T

(authentic task)

SE: yoly, Ay, THHZY, $UN ADAL XY o

RAYEOAIT] ot Be Ao o4
2

e PEOCANY 9 2012; Me4 9 2011; MYE
2 2010). WM B4 -ohs HYIIME SO WHI HAIUOIY oA WU XYt
O, SrAXY EAD SOl LME BN WHY UAWIS(STEAM)l FSop ot

SHUY WS (STEAM: ©l¥2&= STEAM)Z2 Science, Technology, Engineering,
Arts & Mathematics® mat 2te| FHXOQl wWg WAZ oJusiy, SIEX FHIo| o3t
orFMe| SUN Wt EYol ¥ & UTH(WES 9 2011; MPE, ME, 2011
LEUF 2011; SHABsHFIT 2012). F3 SHEO| Oigt ZO|9F OPPiE =O *ejXo|n

o}
FUNOR FNE SHEY + U= UM 2¥2 ZE WHE FYol= uW]2=M, STEAVE

+ O MEME Foju ATEolN AFY UFS HAGES .

11



STEAMuZ9 32 H|T oixiZto] FH XpoQr SPPXX] ¢ 9
YN QAT A HASI=Hl. °olF o wEXIP AMygn EHE A
(authentic task)E FO8t9], #gdol ME ool Wigh XMo(fun), ¥, I
AP|aXt gt E3E J|1ZEQ] Oj29] STEM(Science, Technology, Engineering, Mathmatics)
wg(o|xy, 2011, ogtd 2011, Yakman, 2010)° Fe <&=2MY arts, A3Y
WAl QEAR|ORr SOFE EEOio] FA2 WOIMM 2o ol ¥Hol I Us HoH'9
248 STEAM WS ®H Ao "HY4(UYs, 2011; EMO]).,

Jlgxo@ STEAM BRE $UN, UM, LU HIo| uge Son ¥ u, of
2 TP W WYY 4 Y CAYAORL IIME § 490| YTt LAY STEAM
Sr50| OHQl SARYS HIME ¢ WAL xop) Hef,

D2ME J|yt STEAMOIES SYLS XM, SIAXPL otae] FAPE SO XeN, S5X
02 FoIM MU SHIZ YO LS JIoPt HLH oZW, SUN ADAL Py

Ot EICH(FOIf 9 2011; "WOIAY, 2010; XHA: 9 2005; Blumenfeld et al.,
1991; Markham & Larmer & Ravitz, 2006; Moursund, 2003). o|ff TZM™ME I|ut
STEAM &2 43Ut 3Z0He WHE] ok ARIY kg X&H okg S(FUel, 2003;
Fosnot, 2001; Steffe& Gale, 2005)2 MHst1 U7 WIof|, STEAM u£e O|EX
Fo2M LPF GE OlE2 UEMZ &+ Y. F, STEAM uS0] HNZHQ MUNE

B2 L=zHE Yz Ty € U XiAAY Y @HAEO| o|FOX HEH, o=
T g0l UEXE SHW AMYH AP FEUSXA, uwWAete HIEG LM

O|RO|X|= WML HIYotd UCH(ATT 2005; Wood, Bruner & Ross, 1976).

o

20199(2008)2 STEAM R& 4TS 9¥S & © Muof oo, g7 DRME g§,
SHALS, HOFe M WSO M JXIT FEO[o M u Ut HRIIME
52 oo FHS MYOH STEAMO 22 SUMOZ gol] WHols I2E

gso|n, FHZ WSS FOIN 2HM HYS Weorm STEAMO S Fumoz
Al

Hgoo| UHE oFoIOLs WS, UXIYOE NojFer MAUFS Fo A 2
Dol STEAMO| XA 7142 ALgotol %maﬂ HES WEL YFOE Us 4
Qg HoITh I3 oj2fgt STEAM R840 U 9¥S LIME Loio| UMY (I7X)

—

2



2. sYUML S (STEAM) BII= HE: 371 & oa )
L SE (SNUNZYS), 1D FUBY Y™, WA £ U, TIME $HoIN
o STEAM ©la1l Zttte] SYXjo|z 2 gt gloaja wrt 8
A9t M ItX| STEAM @
o

Sdoz HF FYE =

2, 20%(2008)0 H
o gYe MZ EIFIYL Soht T

o
=5
ALt

2—2. STEAMuW &9 gt A

#3213
HZ|2 |
X7 &5
xE 2
-T'-PH%“ o X7
o a
4"t

@ WIS WA 1 SRAUM(EEMEY STEAM), G&SHOA ANy

y T1dET o

STEAM WO ERHME wilo] Q2foto] Ay AHY AYMA, NoUN SHeZHE,
J3n 0 EYRM 2N HE(HIYSPYONT, 2012)S TUY DHH, FuN
ADE, HoIN SN, UMY 9N 53 Yo SEE YIoP| YR, O|F %t
B wEe oAy U oy SEO| RYNOPS 20| TPy FRU WYMol B o[
(<E 2-1>3X)

<® 2—1> Basic Premise of Evaluation

ohE i +Y S8 B

(Learning approach) (Learning Objectives) (Evaluation)
o BN H2
o S o XPI| FEX kL . xm;; :'HH
o H|X Al 2 « g A A =21 od
PdYotsl AXE 2H| 25512 2l& . 30| w3t
o ZWXTRM WA} o HIMX Afn XIAK I
o CjolO™ M . HEtA o X|&X Bt
T o - W4 Bt

13



SHAY L& (STEAM) BIH=7oHe

oX|gt 7|EQ| STEAMO| B7pg#e ol 22 @{X MI| Meopx 1, 2} 5

A, XLWYILZ ojFoiN MEH WIrgwol oAU, T2 STEAM @Ol o2oix|1l

O OH| T2 X F BIH(formative evaluation)ZAel BIPF Uisgo|ct

M HSHQ WMol FASH: THEEQ XA A5 9IFe| XU WY oraX B

It walo] go| AZET QUrk ol CHA| Wof, STEAMOIMO| 2= BI Wi 7t
% o

2N HARE STEAM W&o SHQ FEHANY

) Hore X 2: HMo|n WFMO HWIIRMO| ¥/dHI(formative assessment)

STEAM 9 W3 SE| My BIYUOIME THEXA A5

YO WAl HEH WIPFWl UIY TN WM UHOID YFMY WY

2 N|OSICH( A oJAkE 2003 ; Brooks & Brooks, 2009). STEAME Argdx|A|2}
= 247 W@ FQIY ol WX SILHYZ ouisi:= UCEM, o o %=
oAl oA oHabmol gIrojop ¢t Jio|tf sh&o| O o|RoiX|u W §of S¥H ¥F,
=, g9l otFojMo] WIIQl FEYIL WAlol oYzt ‘orE& WY FOfl SH¥Dt WAt
S BodtE XAXQU Wt Eojof & oY,

TepA oot X|AXMolu FojMol Iy Blt= FEEM E¥ g3t (formative
assessment) 2f1 820 & Jo|tf £ STEAM 1&9 Pirs 4ot Jute] FTyop
(Summative Evaluation)ofiM & g FHY ¥/3%€7HFormative Evaluation)?] 0|
QIFHECGN o £ UCH(TrFu SIYHYILY  2010; Black, Harrison, Lee, Marshall &
Wiliam, 1998a, 1998b; Niemi, 1996)(<® 2—-2>%X),

i)
o
o)
=2
R
2
>
ﬁo&
rr
B
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ol
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Al
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o
=
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=
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2. gAML & (STEAM) BII= HE: 371 o d$a+F

<E 2-2> 3T WM B4 FI29 Yy Wy

T2 B3B8t
B |- UE T - 9% Y T X4H
moye | ‘gt | R L
° .
° | - ZWFY o SRS XpUY ohEOf iRt gET FHI: XPIFEH SEd
« Xp2] HoRCeE
BF |9 | - A& BUE FHA ¥H W | - T W
« AN Hp
« JjE
g | AE - JENd
¢ - ZEZIQ . H3YAE
- FHE

23t DSWY NUHFS ZUME @e 4QXte| BEol ¢ W ETiye
HESID shgo| X|Al MAIPYT MAIS WM LIl QYT HYoW ofst w@em

c

BY Wl w¥ol Lxpdi= B W FY StUHER FPHYIIE HAMET (e ul S0P
Ik, 2010; Black, Harrison, Lee, Marshall & Wiliam, 1998a, 1998b; Niemi,
1996). ¥48@7te A&XE XS0 AAZ HAPTH ZHO| ST XA oy o
BEIr ol FEQIX| mpofgh 4~ A EA SEZ Az P o HE WS Xp7| F
EH SEXZ AP0 UFHOL ¥ = U ESL =
HI3sH Ye #Pe= [IIF olFoX|8x, BIe #pgol £ orEolH, oI Ul
oo A%, S5 MY, WHZ Ot HY(Nendaz & Tekian, 2009).

SIAXt AXR RO SrAAY

g o0

STEAM uS°| #4F9 oL AT urgoto] M| HBERO|, B7I 9N F4FY
oMo WIoret WY {AIGD EF £+ AY. 2, &% XAZ U9 OpX|% TN
a0 dtg | QWS L ANEZ HASte AR BIPPI B4e Aol oiYI oEn
B W71 249 EHW opEXp XpMESO|] WSO UFOH BHESH Ao sy FIrerct
(Brooks & Brooks, 2009; Duffy & Jonassen, 2003). Macdonald & Savin—Baden
(2004)7F HiAjgt TEME 249 Ip Jo|co U=, oky FNPIL MNX WX u|
201 HIA| HGH FIr ESH ofEO] Y & WEH HJPOUM MY 2 uf o

He XML Jl&3 B1E & AH. olFA HHIE MY, WY © P =H T
XpoF XpMe SEO s Mooty SEFHOZ OE £+ A HE 4T £ AYOIo
Holg =+ W "o

15



SHAY L& (STEAM) BIH=7oHe

WR| A 3: SHAX[] Xp| SHASH| U HNUS

FTETOPr B¢ U N9 olF™M HX|R HYSY dEd= /Y
OfX] 2otd, o9& XHIEGE £HF XAl SHO AUHH FE BIME
L ot&2 XYotn mEulg x| et gEol TR Xyt F=WOL u
o] BZE4(Nendaz & Tekian, 2009). ©Al o, HPBIPL Xp2| =X SHYF
o B ¥AS XFATW 2w, SESXIA XpUY ot R gE JYE HF=
oY, MM YWHORE ASUNPL HITEH= WEHAEHA I, ¥ AHIA B
St WAPEIE 9o XpIIr U FEO I, HYY FMA Gorl REEQE ¥

f3rp(wA2 2000; Duffy & Jonassen, 2003: Markham & Lamer& Ravitz, 2007)

re

o] Ko
=

o
s
a3

L=
m o>
=]

g= oln

sy
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YTt STEM SPMAM: o oM SPPsel Mo HIES HIYAES Fofo J|=
o[ mEIAo| Ui opgel WSS WINIHEYS, AL, XY, 2012).

@ FLAG(Field—tested Learning Assessment Guide)*

AAZA gistar Ofjoj& Cfste] WXl SHY STEM #®AHXF U APIE FHOZE ZME
2@ Uoy 19979 o OFFHNYStW SIS (National Institute for Science
Education's, NISE)# HZEof €55t U= STEM HFYEOO|Y,

FLAGOIME #X dfstoflN Ar8ED Us STEMEZIHO GOHNQl HIfyH wM

Bt W (Classroom Assessment Techniques, CATs)S2 HAStD ATt HEXQI
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W7t TEESQ HFLMHPEE, FU ¥HIE Fol UL, oI 97X ULAMUS S 4
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I1& 3t (Joshi, 1991; Kandel, 1989).
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TSI, WIS SrAXIe| Tu|9t ol Kojo] HLE ZHOLe] L2 Hojo] YI|HY FYS
o

WP, O 9ol ZYMT BYD MESXAL EHA 1SN ANHE MYAUTH(UYE

’

2013).

@ NASA*

NASA®Q Learning Newton’s Laws through Rocketry 212 =Z3jlo] #=dt 4
oF ok Jl&, FOE X|Aol o M &2 B RHO Wl HXZ oFf Y
HEY = A HY. YUY Dos TYPEE D JHoME ohFo] HESE QN
A 3 R 9 EES N 23 XGo| A EX|E YX[QISH=EH|, O|2N XF orE
= oo =Y.

F3t NASA®Q DLN (Digital Learning Network) Z21#H2 SPEF0| 50829 b
Y9I T NASAO Tigh ™Yk Afgrof ofsf OI%istl MY & UCH oyl FE,
EVA(Extravehicular Activity), EVAQF #d o £t X|A T oF #H XAMZ &
St of&o Hot FILE Ao WA= MY o9 Hip ¥o Z2 HEXE HAY &
Xto| or& OBt OofFH| W3t EUEX YIHY, L DY Y| TS| 93t
WALE HIZYAEE L2010 £UZ TIITE ofof DISHN XjAlo] WBiE XHSHI| 9ot
HEX|(<HE 3—-18> HX)ef sh&o| {gdh T2 3t wArE HIAYAE(<H 3-19>)8

G3ar Zol Hrgr.

<H® 3—-18> NASA9Q DNL(Digital Learning Network) 2 14 HIX] ojA]

1. What must be provided to humans in order for them to survive in outer space?

2. Why is the color white best to wear on a hot sunny day?

3. What conditions are found on Earth?

4. How might NASA train astronauts for a spacewalk?

5. What do objects weigh in outer space?

6. Why must mountain climbers sametime wear oxygen masks?

7. What is a vacuum?

* www. nasa.gov.OllA gt XtgQl
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<H 3—-19> NASAQ DNL(Digital Learning Network) 213 wAlZ HIAZYAE o)

Date
Completed

Pre-Conference Requirements

1. Print a copy of the module.

2. Have the students complete the pre-assessment.

3. Email questions for the presenter. This will help focus the presentation on the
groups’ specific needs.

4. Review the audience guidelines.

Day of the Conference Requirements

1. The students are encouraged to ask the NASA presenter qualifying questions
about the expedition.

2. Follow up questions can be continued after the conference through e-mail.

Post - Conference Requirements

1. Students are administered the post-assessment to demonstrate their new
knowledge of the subject.

(2) g=o] stugd¥ STEM uL9 Wit HY

o429 <E 3-20>2 ®3 f@I® STEMZSO Bt ¥y
Wgoltt. 3 FLE R FLY UHAIIKZE STEMESO UERARIZM ol
91 YT WL WAY 2 YYUCE Ol LAYAYME STEAM BLO| UEfRROIME

| d

WOFOILt M2 O T IS ofofY HAJOFE 20| Ejct,

4o

<E 3-20> 9= STEM & Oista} gorgd-

o’ STEM Z213 5 X2ty SHEFAI R
HHZ U0l B =ol 2EIIEE o
L | Foc z=ue Jrisheh iy zng ¥t
-e Science Show—Rocket mice .
Tz Rocket mice M 3 =23o| ¢2 o3 | UHHI} F=HI|
ES Mystery boxes Z21 H|QurA oto] A W3 o BoL SRt
35 | TackScience Z21H HX| 71Xt £of Bpst wE J|A; XA otEZUE, %t
STEM Kit—Spaghetti Challenge | AIHE|HI} OARE o|28iA AXE oraEMmE X
o2 asSI) Y o ’
Numbas 2He QEAADZ )M ot
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Mo| EALE Aol ZMAM MASID, EY MME X F DSU@Y 109 LUOIM
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SN2 T XMol AHYler FE HH F '
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o REZ2Q I A (AHE)(°1913, 2000, p.36, H+4d)
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