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STEM #%& & STEAM # &

BES, GEFR, FROEHRE —

(¥—7—F : ¥R, HEHNT, STEM, STEAM, 3%4f)

1. EUBHIC

T4 STEM #E (Science, Technology, Engineering and Mathematics Education) & STEAM #& (Science,
Technology, Engineering, Arts and Mathematics Education) & \»9 HEEDEIFHEOFBHCHELNL L H 1%
D, 20174FIZIZHA STEM #EF XD A S /ze HARSTEM BEE AR DR — LA X— TV OXEREIZITKO
£ Hh s,

[STEM DOiEiFIZ1990F R DOKET, EEHF 2 mO L7000, i AM OB % B9 & L 72HEBUR
ELT, FEHEMTCEZEEDNTVET, &C, BRIR2IHREL 55D 1 2MZ EHELTWT, AlZLED
LR R R L7z, i AT =Y\, E) L LTwE T, RS E TIEEHREEEEY UG L
T, ROBRAOfZ 240, STEMEBEDHFHO N E D THLT7U T I IV FHEFExUBEELE LI

FEHMETIZ T TIC STEM #E ICHD LA TV S 7 — A b %<, Art %l 2 72 STEAM % Robotics % & A 72
STREAM, H|2id Ethics MR 57% &, WELRAIZEILL TSI LD, iz z, Tho2E&A THIER
IZSTEM L2 E L, ©LAMERY O EKMIIBoTwD LA LLE T Y

F72, [FA72HH 10, ¥&%% STEM #2127 %57, STEAM #R 12T 200Fmn e ) £ L7205, #R/
INHEEAT, TNHALOSTEM LWV ) ERT, STEM & LE L7z —HTEDLL WO, BEOHREIC
LT, S T-E-MZE (AbROEDT) OMBIOFEEN S TIEZR L, "HESETHRRL TV LW HF
AATHAH)EBNET TUT I IV IHEORET UL ATE S, TOMBIMLEITIE R L BnET,
SO BEROL L, REXTIEERMAZBELT, 7077 I 7HEFRBLLADH, Thhbo Al
ROSTEMBEDH ) Fi2EZ, Fl2eREZ L TVWELVEZZTE T, 20RO, BRT LS L
FIELD T 2 VBN 7272 T EDLETT fhA BREHAET 2 &, BHICIZHEBH CoBEROMELR &2k Fh
L0b LNFRAD, ZORICSEBFEITORMTENEEEL, “AEG L THEL T L) RRLE D b,
T B, BB AEALSL L) REFICTENRILEEZTCVWET ] Vs (MFE2OL@QIETEHTH L),
DiED X912, STEM & STEAM OEIRIZOWTIRKA 2R EHPH Y, LLoQL@0 2 pFiTibiTwb

[ELE JOBERAIET v STEM BMREH I Arts & GO 7[R A 1O BAMAE L HH L T Z & b STEM
HEFROHMO 1 Oo9d Lk,

L, SEREBOEFVERL L KOO [VELE] o T “integrating multiple domains of Science,

Technology, Engineering and Math (and may include Arts or Robotics...)”®“integrating” 3% 5 L, %0

[“FlA 112131 hope the society will have a culture to respect each other, fuse together to solve problems,
and share innovative, creative and emotional values.”?*“fuse together’7Sxfitd %, 2 F 0, [AlE] 121X E %
AEMOMFETHV TS, HEGBHONE T EbLEL5E, integrate ([FEE] L0 [HET4)) 2HWwS
LS nTo®, BT integrate DEIRT [#HAT 5] ZH W25, fuse together [AlIE] 12DV TIL, E4
TG o TR DR WA A=V D50, HHEIZEL THELNGZWEHTIE 20w, #HELOEKRL A
BT b 2 72O FI O IZG L 72w,

ARTIE TS, STEM EHEOEER L0 25 2 BEHL L (55 2 5), RIZ STEAM BEOIEL L 1) 325, STEAM
BEORRNLEZHIZOWTHERT S B35, 3512, STEAM#E IO W TITARESEKE, 27, %
WD RSNH 2 LEIRL (H45), BbHIZ, STEM & STEAM &\ ) FEFEI DK G DRk L )ik
IZoWTEEDD (£5H),
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2. STEMBEBEDERERYILD

2—1. 7XUHOSTEM HBEDFESR ®1. 7AUHDOSTEM BB DESE (BIEE)
STEM 3 Science, Technology, Engineering and | Fijg 4 FIH
Mathematics DIETF% & - 723 O T, NSF (the 1957 IHVEDONFHONTHE [AT— =2 175 15 LIF
IR 1958 EI% i # %% (National Defense Education Act)
National Science Foundation) ®#F ik 72 - 72 Iiizéﬁﬁiﬁga’ﬁ% z%g;\%”;gme ueation Ae
Ya—54 A+ <L AL (Dr. Judith Ramaley) | 1961 0 3 NEROFNFHRATA [RA =2 175 ] 2 #Eko

s A o5 = Ji I U T M B2 D S 7
DR00VEIZ i L7 TV AIL, STEM OB Fose ™[5 30) ooty Al o o 115 4% 1< e Lo EA
L HEMRAOMBE 2 RS 5 &, i LWwEs CANAMLIT 5 72

SN = MY b ek FARREE Nai
HyZe 2k %5B3K LT S B S R 221 1983 HH OIS 5 4R E S (NCEE : National

Commission on Excellence in Education) [fisk§|2 37 D% |

ELTCHREEDT72Y NSFIX, STEM % il 3 5% “A Nation at Risk”

43 A g . . . .
VPLHTIZ SMET (Science, Mathematics, Engineering, 1984 f;:)(;d?k]%ﬁﬁ(l (Education for Economic Security Act (Title
and Technology) &\ HEEZfEH L THBH7, 1985 SRR (AAAS : American  Association for the

Advancement of Science) %A Nation at Risk”I2% 2z T

: X ME St g 7% 4
Journal of SMET Education & \» 5 335 & 34T & Project 2061 (27 A ) % AARi, BeE, HORER F1:
NCTwzYs L2L, NSFOEETH-721) 5 - M52 LETHR) LKL
. & . . 1989 SRR IRE & [RFE N #HEE 0 720 0 K m] (AAAS
O - ) )V (Dr. Rita Rossi Colwell} Beonchmarks)
H20034E I IER AP % STEM ICEH L7722 & %% | 1989 SRBCEHRHES [ERMEOTOORAE A ¥ 5 — F ]
s A e o L . (NCTM : Mathematics Education Standard) ; K [EIR} 535817
VFC, % 478 3545 Journal of STEM Education K[ ET 2 I ANDT=HOF: | (Science for All Americans)
28 X7z, SMET O%E DS smut (G54, 3, % AR ; NSF %% SMET \(Sci_ence, Mathematics, Engineering,
B 2K 2 Le ) A 2 D 7% S ) - . and Technology) &\ HIREZ i Lk 7
Bk EOMAE S BRI TORFIZUTNO 1996 ARIFFERTR AR DS [ KB EHT A 5 » 4 — ] (NRC Science
T, HLAFHME (V2 —T 14X - I AN?) Education Standard)
AR S LT, STEM ¥\ 5 B5E (SE0F) 2000 [FBREBEDDOFEAERY ¥ 5= ]| BUE
. ' vs0 a 2001 NSF#SSTEM (science, technology, engineering, and mathematics)
WHEENTZEENE7TY, L) BT R BT L 7.

T A B ARETIIRSEE BT A BT | 2012 NRC 7° [EHERE 2 & Wk & TORE—HEAFT oMM AT A
_ o - Framework for K-12 Science Education % 5§
BIENED, ZOEEREOPFTHRIEONTEL 2013 [ Uctib {412 | (Next Generation Science Standards) A%
(FA™) o HEUCHETRH R O IIR 12 (3 SR L
BBIDR D, 1957410 € x b ba T fedeqy 20| STEMATEAEE
EREH (Vi) X7 — =27 15 Ew) NLHEOITS RIFICHRTWO THRIIL, 7 A ) 7 i Lo &
REL [AT == av s ] BREopFE&oTnb, 1958FIIZERBI#HE LI Lo T, HERUE
DHEHED 720\ 2B EHIFEDBIRE S N7zo 19614 IZIZIH Y EASNEMOE NFH AT EBH S22 L8 H D,
TAYET ROl LED, 1969F 13T A1l 5 D HHi#ERE & V) BERE ST 72, ZHUIRIMIIZIEEE
NHWNETH-2L, FTHZEHTONTIRATWEOHIE & TR D 2 b4 2 BT & AMOBFER L W) 1T
EHIIL72TH Ao L L, 1980FERMDITANT T, 7 X)) H OAFESIT & TN LR LEHRBHE V) T,
il & DBIRATR E KL Two7zo 19834 [fatiZiz2FE%K ] (“A Nation At Risk”) &S 2 H0E O bk
BT 2 RFRSHET L, LT L) 28R 208N S hTwb,
“History is not kind to idlers. (H'l%) The world is indeed one global village. We live among determined,

well-educated, and strongly motivated competitors. “(H1l%) “America’s position in the world may once have
been reasonably secure with only a few exceptionally well-trained men and women. It is no longer.”
ESIIETE IR TIE R v (FEg)  THFRIZ 1 SDOHEBEEON TH L. FTxld, KATIVEFZ
Z0F, S EERA T S NS HTORICEES T D] () THFICBIT 27 20 o, 7> TiEf
PHUIZRWEEZ XT3V ANBOBE LI Lo T, #BECRERXRoCTEZ2d Lt L, HiER
ZI) TRV F 72, RO XD %Gtk b & %o “The risk is not only that the Japanese make automobiles more
efficiently than Americans and have government subsidies for development and export. It is not just that the
South Koreans recently built the world’s most efficient steel mill, or that American machine tools, once the
pride of the world, are being displaced by German products.” [f&ffild, HARAT AU H L 1) ZFEGICHBE
21ED, FZELEwmHOBUFYIREEZ L TWwad Z L) TEZR v, BED R HF T b ZhE1 2 Sk 2 &
L, 7TAVAPPOTHFICHA L COWZIEEWDS, A VEIZEEZHRD) OOH L 2 L0 ) Th\vo
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19834 E TOT AU I ADFAREIERD ) —NVESEZBIEE TN BAOLELEL) THY), o
FeHeE % EBEIICT I S BEL TV /zds, ZO—HTT A I NOTFHET%, ~4 /) T4 —TH%TH-o720 =
W, 7 A BDEL DENLRFEEZER L T LI2000b 5T FEFETH L EEL 2 VERA13%,
AN TA—TIE60% &, T7%BEEZIT TR VERIMHYLE D Z L2 BRI TV 5, 2040, fitf
H—OHBBFAEETH 727 A) DIHER LA RO BB EAENAEET L HBHEOTFITENLL, T2
HAEOHENEBGEHANEA L2 T, TR OFHENPHARBABHEE N~ — T/ ZET DL
LI o7z,

LAaL, 2055 590EMI2H1F Tid, BAED STEM HH A RIGEIAKA Th o 201%, H#if L
BROERIGEDIRE L T2 b A6 N TW5b,, 20k, HKREHE, B 8, TEoREmibonEZ s
i, L OMEHBTHFA SN TE /2. FD L) BREFIE—KE SMET &\ ) BECFAMEH ST & 72 (Riak) 2%, 2001
FAIZSTEM AMERH SN D L) 1o THHIE, ERM, MELTH, X TH, 7AUAEREL LToll
FKMETOBHES I RHT 5 OEEWEDERHRINDL L) ko7 20124EI127 A ) A M EENRIT L2
“A Framework for K-12 Science Education™ &\ 9 BF2#E ORI 25 S 1172, 20134 121X NGSS  (“Next
Generation of Science Standards”) &\ 9 BH#E OB E L, BEARNLEEIRMEL 20 B &4 f
FLADPRR I NIz 20154E1213 7 X ) 1 C STEM EHE AL L 727,

2 —2. it (Technology) &I % (Engineering)

STEM % £%%4 %213 % DWW E CTd 557 (Technology) & 1.4 (Engineering) DIESLIETH %75,
ZDOXBNZ DT 22 55238 5 o 20124F 127 A1) A AT 558033817 L 72“A Framework for K-12 Science
Education™ & \» 9 BH£#0E D541 Tld, Technology 1, “Technology is any modification of the natural world
made to fulfill human needs or desires.” ([#fff &%, ABOVERLHRETH /2T 720120 S5 HRERD
S ,mOLBTHbH.]) & &Y, Engineering (X, “Engineering is a systematic and often iterative approach
to designing objects, processes, and systems to meet human needs and wants.” ([ 22 & (X, AM O LZER
FRICEFT A L )12, W, B PAT72%2 74 v T5200RMT, LITUITKED B LRI Ak
Thb.|) LanhTwz,

¥ 72, technology ($4if) 3 engineering (I.%%) & humanity (AL D2 00BEPL R L2 L TE S
EVIHFIEE DY, TR 2 1A 2 iR L, ST AT TH 2 WEN R EIEY, i) &
T b, NHEOH UL M S INIET 2 M OMEIZE S Z 4T, RR21ZLOFHEMERL TWEHY,

®2. HFHCOVWTD2DONDEEA N7 7 (Barak) (F, [L2E7 5
P TP — YRGB, TR & 5
TR B & OB e e s 2
HRALT O 02 GEATHS | | BT OLS RO : B, EETLHMINRECRAL T
- WY B R DAL M AT, @R | VD —H, HilF0 X ) EwEE R
e ACT U E SMAERES TAhEEDbEIZULEDOL D B oG OWICIZ b ST 5, 7
CFYA Y, T, R, BRTE | SAEORMIZAAD ST, L b
CEEE, %, AT LB T D 7 /BT A MR, 2y Y =THER,
MRS S AL e, e | - AN L R 5 | RIS LB LV BEBIROR
fili, AR, ST A0ERE | - LIS LIZERNTHANAMNEE | g " P ——
i R e
EH 7S FkRIZ, ANHBYZERZ > T,
R AL SRR R L, P | LRLTVWAY, 72 /YA M
ML BRI b GRC a2 IyVETET =y vy YO

JEZHHMHENTH Y, Lo e A\FEOWHZ ifeR>LDEZTHA I,

2—3. STEM#EDERLEAR

STEM HHE DEHIZLHDH ) ERO—FHIHBSN TR Ew) BEHH 57, L L, STEM #E D51
DWW, BHEEDFET) 3 B/ SRR AT & STEM #UH O R GULLIFER VL2 & R FEDR E TP L v )
RFICZ5aENb, 7 A H#HEAE (Department of Education) D435 S /) 38754 (Academic Competitiveness
Council: ACC) 2 & A STEM#EHE ZIEDXF 512D Tld, “The programs cover kindergarten through postgraduate
education and outreach—=" ([4JffERI 2> 6 KFEFFEL T M) —F 1) LdH DY, 72, STEM % FH 5507 & ¢
ZBHWF, ZOHEBAEMETLIHBERBALEZ 2L DH 5,
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) NSF 5397 - 72 %€ %1% STEM % & < £ 2 TB Y, Science, Technology, Engineering, Mathematics L4}
(2, DB REES, MR BUAFO L) ZEAHERELEATH, L L, STEMIZDWTO R
(X, NSF @ X ZBORFEMBERIIC X 2400, EEW RN, BEREPLOMMNTL R LY, BHERBIZE
W, (1)Science, Technology, Engineering, Mathematics D fit k24 % STEM & BLC, A %2 EZ R WHE
BHY, 20—, BEOREMRIOIZOIHERFMEKET D L) BS54, HEDORIE, Science,
Technology, Engineering, Mathematics D&M ONE LA 7 1 DOHIL (unit) & LTHRHYs T I T,
STEM IR DO H M 2 ABL L, EBEOBEITHILG L TV L E L, ZofdrEoimEs (728 21%, [bER
BALE) CHT2HFTHo2L LT, ERICIEFHH L, BOooFEMUI O BREL T, A
JANETY, MEZHESELREDTRE L TWD, —7, FRBYO [STEM i8] O¥MiZZ o L)
B 5 FMOAER A XV ERET BT EHRAET, FRICESWBMmICHZ &Y,

DED X HIZSTEMEFIZOWTDO R 24

QF ) ] QRgER O 5a=fi - )
STEM#EE STEM#EE STEMEE B OBEM T EmAEEE V) BlE2r L KO
(s ted-STEM) (Related-STEM) ( d-STEM) > - - Sers - 1o
:S:Ep:;l’%ﬁjﬁa)ﬁ'ﬂ :S‘r:l\:ﬁeﬁiﬁwéﬂ :sr}t:fnr;;iwéﬂ FIRRTIENTEZ. ZAUL L DOBERT
BZEH&2I<HE BEEESHEE BEREAMCEE 5 1), STEM O &R FM B OB TFD X 43 &
Science Science Science MRS 2 HIRAFIT T b, Qo &) EMIE

;s i % Ni| < 24 RE
Technology Technology Technology STFM O HE I 00 52 75\ NiET, w2 %ﬁ
|:> |:> OEECHE AV, @D &S R IROBE,

Engineering Engineering Engineering SR BEA TS 5. GO LS I H OB
Mathematics Mathematics Mathematics VCOIGER ORGP E R o
A N T N SEER STEM #E 13, 4505 [4EE % 8 4
E = =< B < ”E fo - - IS A . N
1. HEMDEEWCEL->THEEL - STEM#E T

THLHEMELERT 5, 72720, BERMTOEBEON Y ¥ 27 2ANEOMENEL TR Z <, STEM #HiK
DL L IDOTOHOHBERMOEWIZE T T iUZ L v, BHEA STEM £F X, 4 >0%FM#EEOZZ
NOFHOL %L b 202 BB THET L L2 BRT 5, AR STEM #H 13 &5 Rl K% = 18
BLZETRE LT, ERORERIIALBEEEZIT) 2L THL. L L, HEORERRZEZE T 258,
7R STEM, @BJEA STEM, @FEE R STEM TN T OB RER Z L b H b, 7272 L, @ft&Td STEM
DHEETHIUL, 1 DO T OB THEEN 2 FVERRIZINDILS, TRRMIEPTTRIZR S 2 LD
HEERZOND. A STEMEE TH 5% & HIZHNT 51213, AROMDOIZ BTz, a3y Tdh
L% SHIZHLMI L 2T LR S v,

2—4. STEMBBEOHEDEZLT
2—4—1. XiRKEEEATHS
(1) =7 (Moore, T. J.) ®i& STEM Oifter &, [#H5:, Hiffi, T, BELw) 4 20%HMABHD ) HOw
KoM, HEVIZADTRTE, FREEMAORECHIOITH I ERIEFEICL T, 120058, Hig, %
OHIZHET 55T1] LEFKL T 5o HId STEM Offt e &\ ) E 2 O A, 190048 B O JE R M EH
(Progressive Education) Tdh 5 & LT, 72— 1 (Dewey, J.) OFEEZHFIHIT 0D, T2, NELT
FHEEEZHAT L HEEICE, SURBES (context integration) & PIZEA% 4 (content integration) ¢ 2 fE¥HA %
5ELTWVD, WRRA L1E, W OrDFM ST GEFIIEFERFY) B8R 28T ITOERE LT, T¥
7L Y ORICHET S a2 L, HWELFEATIER L, FEPNELFERDOIRISOBEEL LTOL
FTHA 2 TELIETHL, NWEREG LR, THFWEZ LB AR FZONELRETLIETHY, 22T
L2 GOCEBSTPFSEHRHEITOMRDO 1 DL %), HEFELFFEOFIE L TENRERI RO L5,
(2) V— (Li, Y.) & [k&SN7z STEM DRz Eskd 2 BLA12id, FH0 B OB (crossing) 7%k
BETH), BREMORE TERIZEL(EDS] L LTWEY, THIBEFRMBTORE L URIZE o T
o ELNN, WRKAELABTREEZ LR LTV LERNEL L LN TE S,
(3) /»=— (Honey, M.) HIIMAEDOERNEFRL LT, [HHEELBE L W) URTHEEL T 250, FHEI IR~
M ORI E A F VB ) 2 L 2RO LRI 2FETTVEY,
(4) STEM Task Force Report (&, [ 4 DDFEMTH 2 HHMICHET 5D TIE% <, BIERFORBEIZES S
#g, $hbb, BECHNAHRZ LFEOMYMAZEL T, FRGPHEZENOTLZL] L LTWEY,
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INLDOBNIRIEE ENERE L) 200 R G2 LFT L6 TH %,
(5) 79— (Kelly, T. R) &/ —)VA (Knowles, J. G.) "%, fi¥#x5|& LiF2iHEEEDO L% STEM
WZRIT, THMHEOMMBMEEZRLT, MEZRILLI L L (B2). STEM Ofta % 7 — DA TRIL
L7ZEFNVOFEAET B2, S TIREDWBEDOETF N2 E 2 b,

Z IR EN DO (load) & LTo [HRULHY STEM #15] (situated STEM learning), @iFHL# 1

(pulley# 1) & LTo [T =7") v 7 5% ] (engineering design), @ifH # 2 (pulley# 2) & LT

O [FHEEHEIE] (scientific inquiry), @FH# 3 (pulley# 3) & LT [HMW#HEIERETI] (technological
literacy), O # 4 (pulley # 4 ) [ #5019 2% | (mathematical thinking), @#% (rope) [ 2314 | (a community
of practice) @ 6 fH#HTH %,

IS O OBREIZ OV TH W, O (load) & LT [HRPH STEM 5] &, BEERKAL
TWBHQEHEH 1 (pulleytt 1) ELCTO [y =7 7 TFH A ] &, STEM OMED72DDTIRTH %
ERDZENTEL, MBFBOMEDOERIE, IRLAAEIER™ & IR OF 2 TIZHED VTS,
Thbb, FETHEOLNLARBIFBEAGTAMKE L DI, FEOWEE), R, EORRISKE CHET 5,
AWMLY 285D, HET 52 Lid, HEMRFORRWFBICEELZERZTH L, RRWFIELES T L0
X, @M (rope) [EHEILFH ] (a community of practice) TH VY, FBEHENZFOWEE), Xk, XL ICBE b
LI ETHMEAFVEZHIIMTONL, L2 o T, [HRUH STEM #5] L wHficsalLz [ o=
TV TTHA ] GUR) LS 1, [EEREREE] CUREELERSE) LWwHMTIE Lo,

W2, @Q#E# 1 (pulleyf 1) ELTH[T
YUZT) Y TTHA L@ H 2 (pulley
g #2) L LCo [F#mERse] (3@ s

pulley #2

(5 BiE, RS 270, BN,
N @ ST L RRE, BN 3 Y a— 8 — B
< MEMET L5, R »oRETS, Mk
-> ® DHFHREZHPEB L TVDEEEDR

Lo [T =7) 7T A v] OO
. ® BEIZ 2 o T 500 [FH08EE] Th 5 H

[N~ 9N

pulley #1 B, WEH L AREA 20 F 5 IO %A
LDTHS o

load A @EHE# 1 (pulley# 1) ELTH [Ty
STV TTHA V] L@iHEH# 4 (pulley#

EDSTEME A DBEETIL (b)STEM#E & DIEEFREET L . . .
IREDSTEMELE DRBET JmetEEEEE 4) THEFMBE] HiF% 38 L CHBR A L
2. STEMBEEDBEEET IV

(D4 : KiRM STEM 246 ; QBB 1 - Toy=pyLyy (VRS EE YV =TV YT THeL 20
FAL, OFBEL2  HFNFER OFBEL I : FlRESRES . ST EZICE B EENBEBRL T i e
®BEH 4 HFNEE ; 8 REXRE) 5THS ) e FRIC LT, @WEEH# 2 (pulley
#2) LLTo [FHEMETE] A5, OF#EH# 3 (pulley# 3) & LT [HiMlfinyilEie)y] fex bl L CEH
FMAELTWEZEIE, FFEmMPEHBETEBHOR CHEF LM (hands-on) OIFEZLEL LTWE720THA
I INLOFEE (LB, ®L®) IZOWTIIHMZ ML RS2 o7,

PLERTE72 STEM #tE OIEH.E 7 )V 1%, STEM KT 2 5o To—MzI) LI <, Thbd % [F8K
EEE] LI NICE-T, [ IP=T7 ) 7T, V] ZEREI S5 2 L CREERYEARTETIVLCTH
%o STEM OfA O, EEREFAMRICLINZEDVELOT, BENTRENIELEZIRLTCWE EEDbR, #
FE T MTVDIESCIRFE S ITHIE T 50 1, BEFICARONDIAS 2B HEE L ARG LEZ A L T»
%o B2 DHMOIIAKDEHEOMHELZRL TV D WHHEMOMETMOMETELIBIE L2, 20%EET 5
EATRIIEEORLICE Yy TEOLN TV ARITRIER S VWO TENEEE bR, 72, WHEIE LT E
ESNTWZRITIE, MW EMmDZTIENTELRVOTENEIMZ T2,

2—4—2. HUTAIZTHHEBEENES

STEM DA IZ DWW T OB ERIIWETH L EEZEHLT, B 7+ VT NEEFERIIEKD X9 IR
M ERTREL T2, [STEM &, ZNZENnOFH, Mz L7-FHH, #EHEnZFH, 4BHOED X9
HiGEh RS ATD X<, STEM BEEH, &2 WIEFN BN T3 EWaEHTH b,
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COL) BERIIENIIRT L) R 3EMOSTEM#E IR TUET 2L TE, WIRRKE A
MEDITNTUELTWDEORZ 5. B 74 V=T HEABEROERIERIINENREOBREIMEL &b
MELAL, RMHEED HIUIEKEDH G L ARt b,

2—4—-3. HEDKE
(1) NAT AL (Vasquez, DIIRIIRT L)% %3 magiom
STEM Dt G B D Z I E L Tnp™%%,

=15 3 X T (Discipli Multidiscipli RGO i
- ~N
o ISCIP_ 1n.ar}./, ultidisciplinary. Disciplinary | #£& & 2 F )V % &5 THll 4 125258
Interdisciplinary, Transdisciplinary) ® B4 1) 5B

- I = iy 2 =1 g )~
74 V=T MEF RO STEM O3k & kI L Multidisciplinary | &8 7 — < (2B L7284 & A F L % 5508 C
WHIFA A ST, MAEOKEDL SEHL TWwb, (Z5rBr) | Bl A 2%

Disciplinary (&, M5B #IZH 4 OHERE AF | Interdisciplinary | HIdk & 2 %V % b 2 BT, B ICHMEL
VRSN, FEMOMELE LS STEM o | R | 788 L X% E 2 0Ll EoSMAE TS
AT N > TV DL EANEETDH b Transdisciplinary | 2 2Ll E ORI GB CHAZ @ E AF V%
Multidisciplinary 1%, @07 — < IZBH#ED 1) C (A ER) | EEFOMERRE 70T 27 MZEHL,

\ o ! SETEBROT R BT D
STEM ® 9 64 7% &b 20 omaks A XL

%% 5, Interdisciplinary 1%, T CHBCHE L2 HM & A X V2N OG5 B0 6% A THIFEZ RO 5
Transdisciplinary (¥, FEOFRERHRL T DT 2 7 MIAGRE AF NV ZISHT 20T, fil 4 OFERNOLIG & 5
S Z L 127% %, Disciplinary=Multidisciplinary=Interdisciplinary=Transdisciplinary & # % |2 L 7223 > T[]
RO SBIISIROE S EE o T b I e b b, fif (Integration) DEIEIIBLFEDFEMFROE &
PR DL o TEE D EVHIED ) DR Do KMEKET, [HoBHOHE, MELAFVERE
bol TEERBEHIIBVTVD ZEDPHBMTH S,

(2) =2l Z%Z (Nicolescu, B.) |2 X 2 FR5HaixIc b b HE DEFRS

=3 VA% STEM O#i4 Ok fl2d % Transdisciplinary (£ Multidisciplinary & % Interdisciplinary & %
F7:% L LC, STEM OFfAIZBR S 3, EHIIIFOHEE TRD & 9 2 X512 527K L T %Y, [ Transdisciplinary
(3% < OFM ST O LA S FEICH ) #E 2 & (Multidisciplinary) Tl 12O/ 5EE % i > Tl
fz 2 % Interdisciplinary T % 72 \», Transdisciplinary & 1272 8AZ NS TXRTOEMICH L EETH Y, HEFT
HY, BERTHL.] Lhb, 7, A2 OFHEBEEBNIUTOLHIZHDT,

[Multidisciplinarity (Multidisciplinary T 4 Z &) X, 1 2OFMFBH2Z T T, 1 DOMZEHREEZ W<
DO 2 O RIFEICHIZE T 5 2 L IR T 5, 728 21X, ¥4 v  (Giotto di Bondone, 4 %) 7 i
)L BAEINEFEMELONRZT T% <, FHOFEL, I—0 v /3O, BFOFEE TOMED 5.1 7
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¥ 72, RISD(Rhode Island School of Design) DFETdh - 72~ T ¥ (J. Maeda) 25200847 & 20154F F T“STEM
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1X19964E12 7 — 2 A 8 T A FINOFFHOFF4%3 T, Problem-based Learning [52—56] % i\ 7-9%3 % #fifi
ZEES LY 22T, OREDRIfEE 7% 2 FH (Fll3m O ENBEY PS5 3773 T NVvod 7747 %
A7z I fE%S, Ya—YT7INThrOTI-NT v addbokl bxilEE&VIHL, & (X3A) &
EZOEDL) B TROT OGN 00 Y) ##EE LTRR Lz, @QFERENH > TWwb a FH%E, b, Fiit
EDBERRWE, ¢ Wb o LML RITIUIZOMBENHRTE 20A, d. E)WIHfTHz L whi
EIZOWTOMBATEERIIEE, TV VA M3V T EITo7, @BIR- 72 REGMICERDE Z &2 FH
Pz @4, SADT V=TG5 THIRSE, EX2EMNT LML LD ST,

F 72, 1974 OFMERHET, MOKREZEM IS L700, 7<% 52 CTEEICHER, AE3E%k AL
DIDET N & THA 72 MEEZ L T0d, V—F KM, Hfii, AR IR Ex2 o THMOETVEES
72, TOEFETIZ, STEM BB S 2 5ik L BEIHFTE S oMz KRBT L) 12791 v &
&, FOBENE WIEMEES 2 82D, Z2121, STEM H OGS A5V I2EE CEfTEE)
PHESNTVELERLIEHTEL, TOREANEITYA VIZL 5515 (Learning by Design) TH 5 75,
STEAM #H & ol IH % F2%, F 72, 20 N5 — (244 Learning by Design O BJf 7 7% Problem-based
Learning” ™ % il S 872 & & 2% %%, FIOWF%E Tl Project-based Learning™ ™ |ZAH 4§ 2 %8 & L Tw
%%, Problem-based Learning & Project-based Learning 1% & & IZHRHAZ & IIMAL L2245 K TH Y, 415
R EARBTEHE T &R Tnd, DF ), INHEDELD S S Learning by Design %% STEM 4% D #5723
B SN 5B &, STEM 47 & Design &V Arts IZBAD 2 5B REE S, STEAM IZ7:5 & b2 %o

3—2—3. STEAMHBICHEL RSN 3 BEER?2)

Problem-based Learning & Project-based s 4 proplem-based learning & Project-based learning O FE#k

Learning (& Learning by Design |2 #2¢ . . :
B } Problem-based learning Project-based learning
LBEHRTH LA, L HIZPBL &

WS HVWTREINDL Z & 05%
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STEM Education and STEAM Education :
History, Definition, and Integration

MUNEGUMI Toratane

(Keywords : Science, Cross-curricular, STEM, STEAM, Arts)

STEM (Science, Technology, Engineering, and Mathematics) and STEAM (Science, Technology, Engineering,
Arts, and Mathematics) have been educational topics for more than ten years or so, but the contents, the
definition and integrated styles of them are still controversial. This paper summarizes the past researches
about the definition and history of STEM and STEAM as well as the integration of disciplines. Important
three integration categories: context integration, content integration, integration level are extracted from the
past researches. These three categories are supposed to be useful to analyze the quality and quantity of the
integration of all disciplines. The difference between the terms: disciplinary, multidisciplinary, interdisciplinary,
and transdisciplinary became clearer. The role of arts in the integration of disciplines must be clearer in
the future.
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