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R— g VR EDa—RE, %< OYE, FERTOMMER HIZ/R > T\ 5, LV il 2 — AT
fiE, BEREDZA MLT, ERUVLVOBEREE & LTRSS TWD, [Hilf) 77—l
DAL — K] ORKRIZE ST, HIfTAT A, Feorv=710 7%k, HiHhiz o
LAFTOa—ANRMEND X917k oTz,
@) Hifit oo o=7V 7%z D L ORIMTH?

MR REL TE LI, Bt V=T U U 7OHE HREL T, 20 HidIcix, FEEd
SN LT, PR TIEEA VXA RN) T LT —> (Industrial Arts) & L THz b=, &Tﬁﬁ/\@
ZALTHEL , L0 @ERBISICR- b HEN- X 01, Hiffe = v =7V I OHE



T DO E M ST EH NI > TE T,

(B) B o =7 U o VO T AEFEIIM A LSO ?
—ETWzIUE, THifiA /"= 3] IZoWTThD, HDHWE, TAANED X HIITEZ DN
IZONWTTH D, A TEHET AMBEOMROIZDIZ, Wit =Y =7V 7 Z#Ad 50
IZOWTOHIETH D, FEHOBE, MEERL, BENRSROFT TEOMSZAINTHZ &
Thd, TOXNRKL, EREOH IR E ZANBIED T, REICT a0 — L RE~ERESED Z LI
D,
Hiffe oo o=7 0 7OME, HHWNIFETHREOEF L LT, flxiX, HhRSmI o
HLOFREME, HEAEIRIZBI 2MOBRUE, Rk CAET A2 L ENEL LD, FHICE
JHEFLDOBEZOWRIL, =T =T VT, AT I, RS, BEFR O TERC
B LT D,
AR, BOBEEOMADTZDIS, EE, B, Tak R, VY —2REHWTIREZEXH LY,
BIETRET S E Lo, FRHONEL, BN, B, B —xLuX— &, EhaE, E
g, HUE EREANCE L T E > TS LD Z LTl l, Fh b OfEIc T 5 ek 72
HEHERZEEHTZETH D, AT HORITEFITHS ZE L TWD, P TOHBFITB T,
I BHOHETHWOLNAHEMNMIBE LT, & CHXA T I v I 7 —~Z2l0 EIF5 & ThHsb, D
FO L, HEMEANLELTLIEERETLH D,

6) Hifib = =7V T OHEEICBITHFEREIEOL Y b0
FBRENT, 1ZE A EDONNIHEER TRMNT D, ZN O OfskiZls, W, HiFds, ko
BNZBIT AR ET DTDDMRAR—A R EEE /L TWD, £ TlE, AN, MELZY, By
DOFENEET 2 RUECERELRE 2 EERT& 5, BRCHEBRA T AN HL2FR L H Y, HIEEN
DN = —2%0, LENRHDZEHLE LT, 20X 9 sk, 8Ot 3 28 2 6
W RO DOHEM R REEZITOHITCH D, EWVIH XIITEMSIND Z ERD 5, 2diE, v
iy N IE, BRGEE, 2o —ZEEHIE Y, 2 < ORI BT 298 E FTREIC TS
o7, FEAT = a VEMNESTDIMERNHLFR LD, FEEE (R 1%, FEons 7
ANERTDHZ LILoTRE->TVS,

(1) Hifie oo =7V 7 HEETLH8ENIE DL D ITER SN DD ?
D ETHFNIISIT DHE O L AR, KRFEHE Z# L CTHERTPEIG SILD, B}
X, TYAL, moT=T U, DI OEIN B IS T D B A RS L T D,

Q) Hilie = =7V o 7 DOIEITHBT 5B T2
Bt oo =TV U TOBEEBEERMETRED, FLT, TRONEDLITHZOLNDRE M,
EWVH T EE, BEORETIEIR, B LT, EEBIEAMOIKUEE HERFT D FTREMEZ VNS
OMEWVNI T ETH D,
Bt = o=71Y 2%, FEbOMEoR CETETEEREEZ R L, 2 bo B AR
LG 206D ER>TND, DF0, Hifft=r =7V 78R L, FHAL, FA-HoH
WAEREOHRTENS ZIEHAT 2D OBRIRDO LN TNWDLDTH D, THUL, SIEITHED DT/
<, HANICTIESNDBEEDA =2 T F TR DHDMENRDH D, EWITH, ENOHEE S 5 R
KSR B DN X - C, TORMITTENR L TV D, RICET R EHER AT v 71X, - bHER
BAEOHESERBEIED LI ICHBE SNRWVIRY, F7ZHR G SHAEAIESCE XL, EFE L
THABMEF SN2 2D nH 2%, Lo T2 LTho,

1.1.5 ITEEA 28115 STEM HEIZBEHT 5%

ITEEA (%, STEM,CTL(Center for Teaching and Learning ) % & L, STEM & (B9 DHF5E %
HEDTWND, BRAIZIL,

O HVFa2T2098 (I F=27 L0OBFEEK)

© #EE (BEEK BT OUE)

@ FHmAETE  GHilFiEDRSS &8 &)

@ ~FEEE S g - FHEICET 500
D 4 SOMENA DR SN TN D, ZNHEZHBEAINTIRLIZ DN, B1THD,



1. ITEEA 2515 5 STEM #& (B3 558
i . http//www.iteaconnect.org/AboutITEEA/ITEEA. in.a.Box.All.pdf

DBV F 2T L5

STEM,CTL 1%, AZ A —FH¥ELOD ) 2T L% LTWD, TIUL, KT, HETHZ L
AMREZR STEM HEBED N ) ¥ 27 AET NV THD, (2 =71) 7 - "1 - 7% A (Engineering
By Design ; I&#r EbD) | 1%, 4%, [HiFV 77 —DF0ODAX X — R ([ZHILSET- ) 27
LELTHRESN, LvL, BfEE, STEM #HBICHET X 52> Tn 5,

EbD OF725 81, RO EBY TH D,

«6E FEREET A EIEHL, T XTOAEEDT-DIZ, JRFRHERTY 77 v —D=o 0 NEEE
e,

(#) 6E % H5E 7/ : Engage, Explore, Explain, Engineer, Evaluate, Enrich #t:& L C, ¥
FEROFEEZRERALL S 95,

) T I —DiebDAZ o H— ], WRERBFEEEA S % —F (NGSS)J, TF£=a7 -
AL H— R BERBEEIERE) |, BLOEkm =T )T T =0 THiRCBT 5 BE0H
B 2SN T 5,

R BRI SE, 2k V=T VST HT I (2 V=T VSO0 ST R
Fx LV BT T Y =7 MZHESINTND,

(2) #EmHHE
STEM,/CTL (%, STEM #EDREED 2 2 =T 4 2T 57208, dEHHEEME, V=7
mH, A T4 8 EOMESERILL T D,
WHEDRHE & LTI, ROEBRET D,
« STAROZBENHEIZ BT 5 1 [F5E o fitik
=T YT R T A (EbD) D7D B ZRHE
- M (AR M) BT AT —2 v a v T EE U2 STEM #E 1B D8 LD &
- ARV STEM #F & #3257 O OHAFZ DS N

(3) FHmAIE
STEM,CTL (%, # V¥ =7 LDHE, HEM, ZENZ X200, I OVEEDZERZEET 720
(2, mEAKELRFHE T EORBE ZED TND, TR ELTUL ¥y vai— ) 2RtL, #&%



¥, TR, NS K DRI LT, AR, 6E

EERME LTV D, FHIROEY Th D,
CAERENMAENY, AN TEX DNEREZ YT, TR T =~ A A B 2729,
FHE A v aR— RIZE Y, AEOFHIZONWTY TAX A LTT —X it d 5,
 KRFERIREMIC & > THEEDRENHE S, HEOFREOHRIZONTHLERIND,

(4) FHEEE
STEM,”CTL |%, #E FEEOBIEGEST — 2 1S <A Z2 54T L, STEM #HE (2B 5 Hedf (T)
bx=7 V7 (BE) OROWGEEZED 5, FRIE, BFERAEEERLTE LT BSR4 K5
T 5, FRIE, TRTOEEDTFAEDTEDIZ, T—HIESHREZRIET 52 L2039, FHEuIk
DY Th D,
- AR & FINTIES N T TE OHEE
CREROFFER U — 4 —=X° STEM, CTL ~OD 1 13 2k 2 L8 hha o fik
- ML OWZERRE, T, HERE, 35X ONEbD D7 OFHEE H O 5T

, EEORECITE 23l 5 720 0 BARRY 7205

1.2 EREM - ToO0=7 ) D OHEEFR (TEEA) %76 MERRKEOSMMRE
BT - T =7 D UHEEFYSR (TEEA) £ 16 EFERRETSMLIz-tyavE L

1.2.1

M=

2014 -3 H 27~29 HIZ, EREHMN - = v=7 1 7 HEELEFS (International Technology and
Engineering Educators Association) D% 76 [FIFFERARZIZSINL, M Lo h WHERE, 7v—7
vav T, RAE—EyIar, va—br—R%) BTk 3,

201443H27H (K

11:00~11:50 <35 Antigua?2

U —27 33 v (Goodheart-Willcox Publisher ={¢)

F#&HH : Engineering Your Classroom: Engineering Students with Hands-on Activities

HRE

Brown, RA., Brown,J.W., Berkeihiser, M. [f] #& @ & & H 2Bl &£ T Engineering

Fundamentals: Design, Principles, and Careers| Of\FREH 34

+ Goodheart-Willcox #1317 D #F# Engineering Fundamentals % {# - 7= 5%,
WA (Yo 20 46) \CAMERERE, 7—7 o— bavgfiiahnge,
TRBITERAE (9~12 54F) . FIRRIE 2012 4F, AOBTAiIE 2014 SE3AT,

- 421 6 FETHERK

1:

0N O Ok Wi

11 :
12:

TV =T Y T DES
TVET VT THA
MEDEFRET LA VA N—I
Vh—F 7« FHA

A3 a=g—T 4T Y a—a v
TTFTV T, TAT 47, TR
MR T

BRI

R T

Btk 5

AT e P=T VT

AV Ea—g  xeV=T)s



13: FHI%®

14: ~=aZy7FaT7 V7 -z o=7)v7
15: fb%I1%

16: HmELToOZ =TV

PERO= =T Y VI A FEIRIL, o= =7 U DA FEHEZBNML TV A, N
AF 22TV TOETHE, BloraeRedT sz o= 07 LO@ENBIRRTND,

- BRI EOFE (Feature Contents)
BT 2 HEAZ 2T ATHALTWD, 27 L5040, 5, Bl BE (=702 7m),
FTHA 2, EE, BRBE(Going Green)? 6 FfH,

+ Goodheart-Willcox tE-OHFBE TR L DIFRO LBV,

HH a7, p.48 Technology & Engineering 2012, 6t Edition , 9~12 4
[ p.50:  Exploring Designing, Technology, & Engineering, 6~9 “#4-

1:15~2:15 £ Antigua 3

3 H © Administrator Strand Session; STEM Premier
#%3¢3# . Cris Anderson, NJ EbD (Engineering by Design) State Dirctor, Center for Excellence in
STEM Education, College of New Jersy
- STEM 7238455 L= 5
BHNL, METS, SMUT &V fiEbEMICR -T2 bbb o7,
- NAEP TEL Exam 7% 2014 FIZFEfiS LD TE, LavL, REEZI<ARIZR S RiA,
« RA N AEMBEIZ L DBV F 2 T DMFTEO BT A HEIr
- R OSE (BT A)
(T ELREBHET L LOD Y H, 98%IEIATY (Human -Made World) Th 2D, 750 2%I1LH AW
(Nature World) Toh 2, BEHIZ D 2%Z2RHRIZ LT, FEHEIHETWD, Lo T, Technology &
Engineering %, F#RDON VU F 2T ANHHEIT TS, ZOBMRIIED L2, BRESHIE, 77
S a TV EGLNG,
[98% D N T3 5578 %= 4 - Lok 3 XX TliL7ev D>, Technology Literacy (%, Basic
Literacy T 5, |

- MIT 073X TOET 4, 1970 FER D L0 L g S D,
<FEIEATHTARRE> LB LE, VA AR LOTEEK 1E, AR 1 AT T, TEERA ST S
HHZELITTE DN
<fifs> RO —J (B HAR) ICHERA BT S, BEROMIEE L O —HOM (—)) ZE
BTol,
<HLR> 13 & A EOFAIRIBERER T 700 (FIEBERI O NAENEME T X TUewn)
— KT D Z ELHFET D Z L ARY,

2:00~2:50 £ Hibiscus
FFHE :  CSL Session, Next Generation Science Standards - What’s Next?
W®F#H . Steve Parrott, Illinois State Board of Education

- Illinois Learning Standards for Science M&f, 1997 FH4R,

+ Next Generation Science Standards (NGSS) DA IZ- DUV T




4 :00~4:50 %% Bonaire 7
¥FEH :  Science Standards through Time, Plus Engineering Design
#F#H . Tyler Ames, Utah State University, =& JN37KFDOB7AE
c AT — b=y I BBEE TO, BEEEE QRS Z R
Nation at the Risk 1983
Science for All Americans 1989
Benchmarks for Science Literacy 1993
National Science Education Standards 1996
A Framework for Next Generation Science Standards 2010
Next Generation Science Standards NGSS) 2013
- NGSS (z2>\ T
26 DV —F 1 TN ETNTZ, 26 leading states were selected.
6 DI/ D KT 7 MRRIE ST,
2013 &, NGSS 23RSz,
+ Engineering Design OJFFLX, KUITH 5,

c ZOREOL LT A, 2014 FFRKEIZ, Journal of Education & Training (Z48# S5 T
ETHD, Tyler Ames THREE L TIEFLLY,

3:30~5:00 % Teaching Technology and Engineering STEM Showcase
- 57 D7 —ATHIE, /N, W, EiCBiT5H STEM HEOFEEFFN, RAZ—ty v a B CTRR
ENb, HT =R 1~2 L DFEH,
- BRI E D O]
No.21 Linda Froschauer ; Straw Rockets /N L~L
A ~a =D EOR AT, BN T3 ~ 4D REEZMIT T, vry hERYET S,
Pitsco fHLDOFEFHT, BRIETr 7 v M ERITT, 2803, itog, BE (%) OF - Bk - M8,
FHAE, 25 () A —HNOZERORE) 2E, FELTELIY, BLAREL, BEIZRO< LD
(270 b, vy NOBUWEZE, THAUREEND, ZOE#EE LDz Joan Gillman (2 X i
73, Science & Children, 2013 4 10 A SiZ#B#E I T\ 5,

No.31 KurtY. Michael, Bathymetry in the Classroom I F/V A7 —)L L~

ITEEA @ technology and engineering teacher, 2013 49 H Sl I T\ 5,
DS, Avvavy T e, FA vy 2 lZREHT, T2 LT, BOES 2L &
ICLT, WOk 2~ > 7ITT %, 2> TA960 FR), BRITT T v 7 Ry 7 2Bk L LTiEbi:
HOLEUHE, WS AHFETEHLT, 3Rt~y Il T 5, 7—FWENLGHT, BEICEHER
L ITEEA A% 2 — R, X F~—27, NCTM A% o Z— ROIHEHE L ORh#E, FITEH L TW5,

No.45 Julianna Texley, Integrating Engineering and Outstanding Tradebooks I /LA Z7 —/L L
V%

NSTA F{TORFH AW > ) — XDk S, = V=7 Vo ZIZhhb Al LT, v=7
B BT LTz,

@ — A THIMIRNE Z 5

No.111 Museum of Science, Boston, National Center for Technological Literacy
NCTL &ARA b RHAEMEENESE LT, K12X8OH ) ¥ 27 2%FHRE L T D,
NEITRD AT, 70— =27 OERNA .

10



@O 1~5%4% : Engineering is Elementary

D7 v 7T A, research-based, standard-drive, and classroom-tested T 5.
ITEEA @ Standards for Technological Literacy (Zih> Tu\\5,

6 ~ 9 %4 . Building Math
NCTM A% v % — R & ITEEA A% % — RiZih»> T\ 5,

6 ~ 954 .  Engineering Now
BfE, BAZE &S

9~12%4F :  Engineering the Future ; Science, Technology, and the Design
Process
ITEEA A% v &' — RIZi» T 5, NAEP OB O ORI > T D,

9~12 “#4EH @ Engineering the Future T, 7’17 7 AFBEICEZ B SN TV 5,
7uy=xZ F 1.0  Design to best Organizer
2.0 Design a Building on the Future
3.0 Improve a Patented Boat Design
4.0 Electricity and Communication System

TNENS, BETIHEEE LAY —7 v — b 5,

2014FE3A28H (&)

1:00~1:50 %% Antigua 3

@ HE ©  The Nitty Gritty ! (12272, BX0H D)
Engineering by Design (EbD)
A National Standards -Based Model
Preparing Students for the Challenges of Tomorrow
K-12 Standards -Based Strategies for STEM and Technological Literacy

%% . Tanner Huffman, Associate Director for Research Special Projects, and Assessment,
ITEEA STEN Center for Teaching and Learning

+ Do we teach engineering or Engineering ?
V=T VI LT, I FERIFET, BRZHENDTTNDIES S 52
FAT= BT, RO XD IZXBIL TV D,
“e”  used as a verb to teach all students to think or learn to engineer or use
engineering concepts

“E”  used as a noun prepare students to be engineers --- career oriented

B) TAI=TLECONTOFERIIXBISND, Eafbshsd 2 EnERD,
e: THAIBEEEFEOHFTEIFENZ 23D, TAIFEE EFIMHEZDL L5120 57=
DI, TAI=0AOWEE LT 2Bl vy, FEiCESbEns,
E: 7AI=vAfEE, [{rn, EoXdmiBfRcliish, fibEnson,
TR =T LOMWEI A, = P=T L LTS TR ANE 2 & HanFic
Erfbansd,

- Engineering by Design & (3fa[7)>?
Common Core, NGSS, Standard for Technological Literacy 7% &

11



— Advanced Excellence in Technological Literacy
— Engineering by Design &\ DAL T, MBS HEA TX 7,

 The CORE Program ®O—&3* K-12 Standards -Based Integrative-STEM Model

K~2 EbD TEEMS 1~6 #
3~6 EbD I® (A F=—7) 1~6

6 Engineering Technology 18

7 Invention and Innovation 18

8 Technological Systems 18

9 Foundation of Technology 36
10~12 Technology and Society 36
10~12 Technological Design 36
11~12 Advanced Design Applications 36
11~12 Advanced Technological Applications 36

11~12 Engineering Design (capstone % ; #iTH) 3 6

- NAEP 2014 Fi#&RiEIE, 3sEClkEh s,
(@O Technology and Society
a) Interaction of Technology and Humans
b) Effects of Technology on the Natural World
¢) Effects of Technology on the World of Information and Knowledge
d) Ethics, Equity, and Responsibility
@ Design and System
a) Nature of Technology
b) Engineering Design
¢) Systems Thinking
d) Maintenance and Troubleshooting
@ Information and Communication Technology (ICT)
a) Construction and Exchange of Ideas and Solutions
b) Information Research
¢) Investigation of Problems
d) Acknowledgement of Ideas and Information
e) Selection and Use of Digital Tools
— 4, 8, 12%Fn, FJU¥NIFHisnD,

- Emphasizing “Big Ideas”
EYITTAT 4T DES,
1Yy — « 3 B —3 Achieving Scientific Literacy 75 D5 H
Ideas we want students to “get inside of ” and retain after they have forgotten
many of the details.

- Flexibility (Gz#kiE),  Affordability (AFA[EEME) ,  Accountability (F{T:)
Designed to be flexible!
Course guides provide structured strategies for implementation
Teacher flexibility built in
Uses online collaborations (EbD Portal) to dynamically update courses

12



201483290 ()

8:00~8:50 £33 Bonaire6

%78 H . CTETE Session,
Overcoming STEM Implementation Barriers: Case Studies of Success
WRE . AAA4 —H K% Ohio Northern University
David Rouch ##% (d-rouch@onu.edu) , DTE
Richard Miller #i#%
REFREA 34

« STEM [Zi&E#) (A—T A b) 72035, STEM Teacher &\ 9 ZRERE (Certificate) #Hi4 Xk 5z
X782 5780,

2274 KNo.3 STEM ®FEFE (Trupros, 2009)

STEM #FHx, B, 77 /av—, = ov=7V 7, %%, EENEARICERT 72012,
B RO R L BARR E OBE AR LI FE TH D, TOFHEICEY, K, aIa=T 1, B
¥, Z7u— UL fELOBENERE I, HTLUVREHESOT TEZRL DD INERIND LD
2725,

ZZ A K No.5b HFFEDHK)

« oA FMANO STEM BE L RICHIT ABEERIE (N 7)) 2R,

- STEM #E OHEOWIT L7256 BN 602 T 5,

- STEM 7’11 7' LseRE U738 OB A IR & 02 5,

- STEM 71 7' T AEEl STV DR ERET 5.

HER SR T, BT E o ER AWM HAR LT E B 5 NCT D,
« STEM 7'11 7' F A& X722 O ol & ftak 3~ 5,

AZ74 K No.6 WFEOFIEH « + « « Tu—F¥—F

274 K No.8 STEM #H D KIZIIT 2 FFEZK

- SR O BA BB

< B DOEN STEM ZEfiHs 2w

cBIADOFEREOKX X

- Bl B EEE OB IR O RN 720

o A A —HIEZ R 2 MU O BRI S 3D 70

- BB E OWHE DB DA 2

«STEM A > 7' L—3 3 DO, HERIZZRWV,
JEHTEA D F 2T AR LTINS,

« STEM IZ K D2FHNEMN, AX X EA X REBRCRHME S ey (HES W),
< B LWRE RIS LT, ZENEELTH D,

A7 4 K No.9 HEME

- 14 2R, FIEEEIRE,

< BRHTER DAL S DRIE X2 D> T,

C[BIELE, TRT, ANOFERNSTE o7,

- 64873, STEM #FE e ST 5 LT s iz,

A7 4 KNo.10 “#iKk (77 7)

13



J

C ERE B0, NEREBTE, SRR —L 328, K12 3 (BF 142 1%)

A7 4 KNo.1ll H7pl=D% D STEM ZE OERRRILILE 5 T2
- LB TE TS (well developed) 742, BHRTE T % (developed) 1 11%
¥ TH S (developing) 5 8%, HuVFHA T2\ (not developed) 6 51%

AF7A4 K No.13 STEM 22— 4 x—H# —F 72T STEM 7 4 L 7 X —ZE N TWETN?

T A LT H—FENTND LA LIZFRD 8 0 %iL, FROMEWIRNE, BT IB%FT
b5 LEE,

T UL T H—FBENTORNWEEE LR D 4 8 %1%, B TE T\l E7-i1% [BEFd)

A7 A4 K No.14 FEZERERONEN

BERNCX LT, 4HETHE (4 :98®<ZE2/89, 3: 259, 2295 FEbZew, 1 :58<
ZOFEDR) LTHHW, BEOVEHERE N Lz, @VIRICFEA_ 7R RITRo L 80,

1 ZHEOWEIOT-DORFENARE  3.10

2 RO EIEL 3.01
3 STEM #ifioR 2 2.95
4 FEEREOANZE 2.82
5 ALK —HE 2.81
6 EHTEA ) X2T7 20K E 2.79
7 WHEOH SO 2.78
8 BenbHBEE~OERSRE 275
9 HBRlCHEI L2 2.69
10 ZFEhOME.C 2.08

ATA4 K No.16 BH¥ETE TVRWEFRLDFRHE

c IROERNE, HEDWHET 572D ORI O R

< EERELIH NS, BIRTE CWVRWERIZEBIT 2T X TOERDIEMIFFEEL L TWD, 72721, #HE
BT 2 7O DR OARE &, HE ORI R D,

c HE OB, ETHEV,

- PR OMBIIE B RROER TH L LW I EZITE, T8RBERLTWD (£95/E5, LTHEH

B,

« STEM ZHfi ORI, 88% R L CTWb,

« FEREORBITIE, T2% R LT\ 5,

274 K No.17 BF TE 7 FR DR

- BRI, FEEOFERONEAIIE,

s IR ROFERE, STEM #AiORETH 5,

- R CE T, STEM Bl OWHEIC LB Y V) — A % DT T D,

c BARTEARIE, STEM %2 545425 ECTHER N ) F 2T 25 HAFLTWND,

AV X2 T ARSI HIZHEEL TNV 72012, FEREZ IDIJERTHILERSH D &, [BE LTV D,
<D 100%7, BHTEHOZ LA (innovative) & [AIE LT 5,

RO 85%1E, BIER IR TIXRY, EEE LTS,

274 F No.18 WED=aA> bk (HHEFE)

« STEM M} SN D 7D BE A 727 1 7T MIFFEICE L FET D, L, Zbicfin T
WHDIE, Ao THY, T OBROHEER FES) THO, IERFRICTE R,

« STEM #ED, AfEDEERICWMNNCERBRT 2 2MZ O W TOBENARE L TWD D0, KK T
ERS . ZOEMARIE, AR, ZEn, REEORICA LGNS,

14



CINFRRTT, T, WAWAREEUENFFLIAEND Z ENEETH D, THHOERIL, ERT
H5H HILBTZWY), ZIUTSWVERTIEARY, ZEOEHE T OEEIZ/ > TWA,

AF74F No.l9 HKEOaxr b+ (HAHEE) #

C BEWHENSLTED, CCSS (aFy « a7 « AT A b RAZ A —K), 3FEWREDEIEGE, #
FTHL LN 2 VREETH B,

SR E 2RI IT 52 < OFEUESCEN LT EC, STEM O X 5 2\EE R L ONENN 272 /2o
T3,

cNTEBE SN T LRER, I, BEOFEIHEREIL, 2O EDT Y 2T ARESLINT
W5, ZOBURIZ, STEM ZAAATr Z L IZREETH 5,

c FLOERET, STEM (ZE 728 & LT, BHEIE, a7 a3 2lEasH Lz, Ao
L EEUNZEHE T 5 72 O ORFHISBI N ROMN /2N EThDH, D78, STEM 4 D%
O R [ FHE A TV,

AF7A4 K No.20 STEM #E TIEH L CW\WbD 1D (Technology , Engineering) (37> ?
PAFETE 22 BATE TRV

+ Engineering by Design 120 % 10 %
+ Industrial Arts 15 25

+ Industrial Technology 22 28

* Project Lead the Way 48 10

* technology education 65 50

- Vo-Ag 22 22

e \NAMBDER : Q. technology education (5% 5THEH) X # BT 5D ?
A TERNS B DRI EANEE OBM ThH D, TIROERER &b ET,

274 F No23 L THDFDH
« LA VAN — T EmE R (Reynoldsburg High School),
R (K12) oe Y a >
- HEIX T 7 MilCERH IS,
- STEM BENEWRT HZ L%, RENEAGLTND (ERHTEDLL212R2oT01D),
- BEEDOT-OIZ, BHEKRINDIHET, ERT L5 20FHE, THOLBREERL WD,
Imagine (#%#2) — Plan () —Design (%7l) — Improve (&) —Share (3tf) —
'ﬂiJZ?Kk@@%
TARAE=I—=0KD0, HME (ERE, —ov=7, RFEERE) b,
STEM #EIZSMNT 5 L 5 ITAEICERT 5,

254 R No24 LA JVARN—T EEEG~D A
« BRBORNEER LT,
< #HB; STEM ZHY AiLdZ EICHIME THD, HBEICK L TETHED,
EERICEEINDOTIE L, ZEBIPRELEELLY L LTW5D,
HELEN, FUHINKDLLEHICL TS (4 1:55), F0% (4
2WELIRE), HESHESHEIOT- 0D I —F 4 T2 FE LT\ 5,
AR BT, FEAOBWET 3R,
BEEDEREDR, TNENDLUIELT, HEA -7 %8 % LT\ 5,
XEE D X O 7eire s H7-E T\ 5,
HENOLAT U N HLOBRE) LI TV A,
HENITFE Y — LAEE STV 5,
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254 R No.25 LA JIVAN—ZEESERED 34FH OS5

« 5OD/NFERED ) HD 1K E OGS, STEM ZBRME L7, HIBOEHE NS, 2F B O/NFR G
STEM #E ~AT L7,

« STEM A DA DOFEHFAE CTONBIIE, I PG Z C3EHE 72, LinL, BIfE, TO%HK
DOAEIL, by 7> Tnb,

274 K No.26  ZOFKIZ, EFEIXTELHFET D,
c AEREOFHECBET D A
ERC3 2 A, BB GHm) ldhTTW\ 5D,
AEFENEE LN, EiLT A D TRBICGHETE 5,
- FEMC & 2RI B D SR
MRS, R A SR A EEIAT IS e o TR,
AR DR & AEDORINL, EH DO THD,

274 K No.27 ﬂEMTﬁ%Lt%ﬁ@ﬁ%glkiﬁ#(ﬂ%ﬁ@%yﬁH;*)

- 21 A A A X DAEEDT-OIZ, BT EH AR L >0, IHIZBEVWHOEIY ALK 5 & T 5%
Rl D EL Y A

CHERE LTEZLNDIOE, BFELay Ea—H -7 s T I 0728 AEOEMB AR Ry 7 7
Ty R)ELEES L, BEWHEE TETX 5 L, iKNO STEM A2 BI1T % F5F#% (ambassador)
Thb,

c XYy T ANV, ek B,

- R BEENCIE, 2B T @mm AT FHER DD, £DZ LT, AVWEHEET 57200k
WETFL2ZENTELL, HHFAHETH-OOHELF| & EIFT0h5,

274 K No.28 HHEFHE (VaxrrF7—ray)
-MEM#&%%W’%ﬁﬁékimo

AR %”%iﬁﬁét 2, HEITHHER LI TH 5,

-Eﬁi§§®%” RS DD END 5,

-ﬁ~t/74/7ﬁ%ﬂ I B X2 T AT HIENEETHD,

« STEM ZEICRE L TWAEIEIZE LT, MPE L~V TOREMENMLETH S,
<RI, STEM #EZ#{bd 572000y a 222 ENRO BN,

- STEM 7' /' T L& B S0 Big U, HEtE LT < 2 & A,

« STEM #E Z LT 572012, TR (GRER L) OBEEHLHED H 2 & bz,

% David Rouch #fgm = 2 }‘
OSTEM HE DML S DHT-021E, #es:, BRL, B oZdmn, #8288 % ke (o777
LA R THZENREITH S, fﬁJz X, BOREENDS, N AF AFENE TEDL LR D T L, Il

OAMFZE CHRMFAE 2 LT, LA VA R— T E %5 (Reynoldsburg High School) T %,
STEM #E OB TH %,

ARAMBLOER . Q. ERADIC, 72, K12 D STEM#AB#FEE L TNWDHE N LD
A I AFMNaa o SAFEANC S S, AL 3FEHOFH LWFL TH D, [FLF v o/ SARNIT/ - -

ERDEEE L CTREISN WD, FFERPHAEIGEE L TV 6, K12 DHELZEEL TS L
FELTWAS
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AL —FEFR

When Design Enters the Science Classroom
5#%7%# . Kevin Kaluf, Todd Kelly /X—7 =2 —RKFEHNO 1Y =7

+ SLED (Science Learning through Engineering Design) (Z X % i 5
 ANRMMBOEM : Q. THA UL, INFRLALTIE, BHITMOEFR THEED)N?
A BHITHRE, By, HiiohTHR5, TA M THESND Z L HEL,

7 TIRIREDTE

B 201543 H 26~28 H
Bfdtt . 423 N ST p—F—

1.2.2 F&o

AERKEIZBWTHE LRI LS RONT-RFETH D, ITEEA N STEM #HE A2 XD X 5 1cHE
HELEYELTWENEBETXDIZEDEFERIFELN TV, FRKEITBWTE LN ERIZKT
TEHETOFRREWVWIMESITT, LFICaAy bERLTEL,

- ITEEA NP2 O 7 v Y= 7 R LTRVMATWD [T =7 V7 - NS - FTHA
Engineering by Design ; i&#r EbD | OIEEZFUEIE L7-ME8EN L, R7my =7 MI,
K-12 BefECTH 5, MEMHON DI/ S QW D 7248 Rz, EbD IZBIT 2R %2 S 5
IZHAE LT < 2 & T, EbD OEFRGCHFEOHEERI A R T 2 Z LA TE, R7r Y= MID
WCODERERDD Z LN TEEHLEZLND,

- HERAL L BUBEE HEMHE) 1T 2 RELEAON, FLWTuY = hOBZHTROFEE
N, TR TEN T OBG LR 0 TR SIS 12010, FREE (B, FIEES) 2N ER PR L,
BEOL~VEED TN ZENROBND, L, BEORREEEERLLEE, Tov=/
M DIBEHIEEEAT 5 K5 BFEPRIH L2 L1E, TR E TORE THRAARY, =
X, B R, BRSO AMDT, BT ZEThD, TNHLDKEICEST, #
FI DR 2B AN T, BEOIEENFEZ RS 5 £ T DHRICONT, BRR D12, T73Db,
HEBRA HIBAE BT, B, RENRIHEZED &5 T2 b0 Th o, HEOIES
[ BICINT, RS 2 AR TE 2 L 5 ICBbN G, FEADLOXERETESELH L
HEETHDH LR EbHERTE,

c KRREDOREFENFE STEM BE LW HHETRS &, B (S), Hiff (T), =»vy=7V7 (B)
[ZBT 2 b DIFZ < Ao, B M) ZHiEICH Y BT mERRITIEE A ER LN T,
A D TR 2 L= 6 0 & LT, Geometry-in-Construction: STEM Lessons Learned Mike
Lindstrom (Minneapolis Public School's CTE Program) % &»\F 5 Z &1ETE D0, $FHE O
PO DFGEMIIZE A ER BN D Th o7z, B, ik, =2 v=71 » 7 OREMROIEFE T,
BEENRI-TRENIRE L, B, Hil,, =0 o=7 Y IR BIT A E 2 TR TTIEICL - T
FEIZFREOTN TN D L Eo THillE Tlidlew, STEM #E 4545395 EC, BHAFHEDO»D b0 )
IFEETHD, ZOHRANOIEFREZGISFHMEEL, ST L T UERH D,

5| AR
International Technology Education Association (ITEA/ITEEA).(2000/2002/2007) : Standards for
technological literacy: Content for the study of technology , Reston, VA: Author.

[RER] EEERBE =3, =IH R, HZE, #ETRR (2002) @ EHEBAFH2mo 7 A U0
DB NG, BANEE O OB, B BRIFIET.
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http://www.iteea.org/

Hifi V77 v—lzonT

http://www.iteea.org/AboutITEEA/AdvocacyBro.pdf

ITEEA OJES

http://www.iteea.org/AboutI TEEA/ABriefI[TEEAHistory.pdf

FAOREHFIZE LTI, Starkweather, KN.2 2012 4E 8 HIZ AR TIro 7= EE R THL SNLH TN
Do sEEHERE (ENFHHE, BBHEAICEZL2HE) 13, FR0V 2T XR=UnhbFrrn—RTE 5,
http://www.iteea.org/Resources/PressRoom/2012/Aug/JapaneseTranslation.pdf
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ITEEA % 76 [FIFFER K=

T FMNA—=F 0 RichHiHrH ) T aAf YR T Vel LTS -, BIES R, 2014 4F 3
H26H (K) ~29H (1) ©4 HE TS, SWIHIZ, HEREE, BEFECILIBEMER, v a—7
— 2 (HBENBMEDTEL A N —a v &2(T79) Y, ZRRA_ MRREIN,

=
77 LDOFMER 212, T s T IMEEEZR 3R,

=} g oriannual
NN
\}::hr:Iogy and Engineering :ul l‘d' d":é

Bring STEM to Life! March 27-29, 2014
Orlando, Florida

TECHNé/I.OGICAL and
ENGINEERING LITERACY

Core Connections

onterence Prograi

International Technology and Engineering Educators Association

1

X 2. K&7Ta s T LAOFRMR
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Wednesday, March 26, 2014

7:00am-8:45am
8:00am-5:00pm
9:00am-10:50am
11:00am-3:00pm
11:00am-2:50pm
11:30am-1:00pm
1:00pm-4:50pm

EbD™ Consortium Workshops (by invitation)
Registration, Resource Center Open
Preconference Specialized Workshops

ITEEA Board of Directors Meeting

Council Meetings

Preconference Elementary Workshop

CSL Presidents Reception

TEECA Welcome Session

9:00am-4:00pm
11:00am-5:00pm
1:00pm-4:00pm
1:00pm-4:30pm
3:00pm-5:00pm
5:00pm-8:30pm
6:00pm-7:00pm
8:00pm-10:00pm

5:30pm-6:30pm
Thursday, March 27, 2014 SR

[TEEA President’s Roundtable Breakfast
Registration, Resource Center Open
Program Excellence General Session
Exhibits Area Open (dedicated hours 11-1)
Exhibitor Showcases

International Luncheon

Professional Development Learning Sessions,
EbDLabs™, Educational Tours

ITEEA Committee/Task Force Work Session
Teaching Technology and Engineering STEM
Showcase (in exhibit hall)

[TEEA Reception and exhibitor raffle — all
conference attendees are invited!

7:00am-8:30am
8:00am-5:00pm
9:00am-10:50am
11:00am-6:00pm
11:00am-3:50pm
12:00pm-1:30pm
1:00pm-4:50pm

7:00am-8:45am
7:45am-8:45am
7:45am-10:00am
8:00am-9:50am
8:00am-10:00am
10:15am-11:45am
1:00pm-2:30pm
12:30pm-3:00pm

2:00pm-3:30pm
3:30pm-5:00pm

5:00pm-6:00pm

Friday, March 28, 2014

FTEE Spirit of Excellence Breakfast
Registration, Resource Center Open

Teacher Excellence General Session

Exhibits Area Open (dedicated hours 11-1)
Exhibitor Showcases

Complimentary Lunch in Exhibit Hall
Professional Development Learning Sessions,
EbDLabs™, Educational Tours

PATT Reception/21st Century Leaders

TEECA Awards Dinner/Closing Ceremony

Saturday, March 29, 2014

EPT Breakfast

Program Excellence Breakfast

EbDLabs™

Professional Development Learning Sessions
CTETE Poster Sessions

[TEEA Awards and Recognition Brunch
Post-Conference Disney Youth Tours

ITEEA Board of Directors Meeting

RS iasnieinepciotsasin i ITEEA | 778,
Exhibits, exhibits, exhibits... —
Thursday March 27-29, 2014 woaey
11:00am-6:00pm Exhibits Area Open -

; Dedicated exhibit hours 11:00am-1:00pm

‘ Friday ‘ INTERNATIONAL TECHNOLOGY AND ENGINEERING [E]<J[E]
11:00am-3:00pm  Exhibits Area Open EpucaToRrs ASSOCIATION P 1M

Dedicated exhibit hours 11:00am-1:00pm www.iteea.org Ok

3. Re7n 7T LOME
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F 28 #Fl Design and Technology MDA 45 > K STEM HE DT 5 hFE
BHHEERE B TE LHBEEREXER LG 5%

21 [FL®HIC
B1EEL, 2014456 HIZ, A7 7 K 2014 F5EhERRK National Curriculum (LT, NC) D#
#l Design and Technology (LLF, DT) & Information, Communication and Technology (LLF, ICT)
(2014 £ 9 A 1 v Computing) DOHMIHLEEZITH 720D/ FR L B v RUtiNO St Mary's KEFEDH,
HIFHA &, STEM 2B OEEOR AN D, v K K% Goldsmiths 2, STEM &> % —, DATA O
HFREAIT -T2, 5 2FF L, EMENORE S, NGRS CIRAITEO 4R Lz,

2.2 HHENERE
A GE LR, HEREE 2 — 1ITR7T,

x2—1 HAERREOHE

K4/ i A P g - Ik
Tara Treleven & James Dixon /N7 - DT FHH Y4 2
201446 A 16 H
Becky O’Brien #  James Dixon /7% « ICT FHH Y G
201446 H 16 H
Dot Jackson Ees St Mary’s K% « _EfkGaEAT
20146 H 17 H
Mark Cordery 7 St Mary’s K75 « Fikifhifi
201446 H 17 H
Sy NS on & Goldsmiths B - 0% (DT ECHTAMMOIRT « L7 4 —% T
Andrew Jones H M R e g
oS 1 B STEM o y— - BHAS o — 7
Karen Hornby g BRSO ]

201446 A 19 H 1 STEM &% A~ ¥ U X B
Richard Green H DATA - 2F

201446 H208

KFHEZAIT 9 1ZH 7= > TlE, Birmingham City K5¥#HF% (Professor) @ Clare 5 & OFMEIZ LD,
INERGART & v R TTNO RFBIRE & kT D5 21572, James Dixon Primary School 13, ICT,
KON 2014 4E 9 A 65223 i Computing DINAE % B L CWA/NERD—>TH 5,

7 R K5 St Mary’s University F#kififli (Senior Lecturer) @ Dot 25 & Cordery i, #iFt
DT & ICT IZHsb o MEE Th 5,

7 R K5 Goldsmiths iR #d% (Professor) @ Stables ZcH %, STEM #H &1 77 > K NC2014
RIEMERER DT C—REMA SN, T4 7 X—Ta v, [T A BB X DRk, [THAE
TECER TR D52 ZikinICiFSE (McLaren and Stables, 2008) LT\ %, %72, Goldsmiths
DK web A MIHEH SN TWD L HIZ, Stables 2oL, Lk, A—2 F T U 7 &2I1X U oiEIME
DOBATBE RO LLEBAFSEIREE L CWO D HF5EE Th 5,

National STEM Centre (2014a) 1%, A % U ABUFAFEL, 2008 A 7T B I—27 KR4
MENIZBRRX L7, FEEFID STEM BEHEEKE TH 5, Ftr2—i%, (1) FRFITY, ~LvF A7
7S 7, B, (2) BEFEEGSC - FHE, (3) BafOMHFERINOIY a7 —0 A 7&K, (4)
STEM Bk 3CE, (5) UK Space Education Office (UK-ESERO) &, (6) eLibrary &, STEM
FMPEECTH D, £ T, AFETIL, STEM &> ¥ —0 BARW 58 2 B AT 5,

DATA &£ ® Green I, /A LD STEM Hl 7 /—7"Tl 5 EL LT 17 I — 136 OFY
TEEAR D AR S D TEO - OHE S (E4E) | ©FF A > /3—", Harrison 25 & 452, 2013
.5 H 16 H, 2014 - FHifik NC O#F DT Hiff A2 54 [#2H L7z (Education for Engineering (E4E),
Royal Academy of Engineering; and Design and Technology Education Association, 2013), AHFZET
1%, 2014 FEFEfi NC OaT Ok E, D GCSE (TEHEBE T EKRR) OBREn%k
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b, RERRBELZRET D701, Green K&k L7,

2.3 FEHR
2.3.1 James Dixon /NF#EARS
2.3.1.1 A

Rk 266 H 16 H (H), Fai8Kkef~ (A : A4 2277 F, Edexcel International)

2.3.1.2 42552 F, James Dixon /INERDFRTEHD
James Dixson Primary School
William Booth Road
Anerley, SE20 8BW
England, U.K.
TEL : +44 - 20 - 8778 - 6101

E-mail : admin@jamesdixson.bromley.sch.uk

2.3.1.3 FAERNE (agenda)
Y HORENEX, LLTo#E) ThoTo,
(1) Tara & (DT #HE L) &OHCHEN
(2) ®WN>Y7— (Kevin Minnott <)
(3) KS1 (Year2, 6~7mk) O ICT##2H (FEE1L, Becky O'Brien & H)
(4) 12%# (Mrs. Becky O'Brien) &, Tara &5 (DT #HAE(T) & OWaEs
(5) TaraZzs (DT #HFFE) & OBERILE
(6) FHFEHF»LEAERIOIEE

2.3.1.4 James Dixon /NER DB
#HIZ, Kevin Minnott X & —fEICKRENOEHELZRFE LT (BE1~2),

FE2—2. ith

HFE2—-1L2—2X10, KS1A (3, 4, 5i%) OFELILRHECESEETHDH, HHE1
DILF 2=, WHORIZF 2a—TE2HBICANDZ LT, TELEBICT Y F3 R LR
TW5, BE2OMIZIE, KEKERTZET, FEBITADENL Flow) ZHLEHETWD,

KS1 KD 7 7 A1, 2HMEH 5, 120, Receptionclass (4~55%) THD (177 Z 304,
7 604), 2-o0%, Nurseryclass (3~45%) THD (1772254, 3504) (5H2—-3, 2—

4).,
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BE2-3 KS1Xii (4, 5% OHE BE2—-4 FELE-LOFEBOHKRT

EOHRICH, A7V —rvbodnv=r203ty FENTERY, RENZEM Z W =00 09 e
L DNT TV, BADOTEBIE, BoHdiE & bic, T—7 NV THEAELS, 2afidiEEa LT
Wy WRIZ, 770 RERT—UNEKREREZGHE2 -5 L 2 — 61277,

BE2—-5. Y59UFK FEH2—-6. RT7—2
HFH 2 —50/NETIL, EREOHEGE, HEOBIERR Y, WAWALREF COIERAZIT-> T\ D, R,
BOZWEIZIE, A TEETDH7I9A083B5, BE6OEERE (HRLD 720/ &L, 1,/4%

EE) Tl, 7udx s« 27 ) —UNEHSNTWD, RIZ, HEHAOIEEENETEE2 —7L, 2
- 8 é:i_\na—o

BEE2—7. HETRAOERE FE2—-8. AEDS v Ty 7T
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A OEEREITIL, Ty 7 hy ITRIHENTWS, 7y 7 by 7L, B3L A FRUTR->TEY,
B4z Tipad E LTHEHTHZELH D,
W, HHREBLRESELEFE2—9, 2—10, 2—11I1T7x7,

BE2-11. REEOXH

EDOLANT G RTIE, Wi-fi ZEEPRE STV, #ifib LB b, ipad X° PC ZFH L7-TEE)
ZARRIC LT\ D, FETHO a2 I3 A v F—BEENR SN TEB Y, KRNO——(Z, AX ¥y
LI=T— 2 MMEEEND, TORAFLIZT — 1%, BNO PCIZT 7 A LT, HHIZT—X ZHY H
TZENTED, HENT L > T, BHERNCAT ¥ 2170, BEETAX YV LEERT Y v M
A7 Y —2THUHT E W FIESERH D,

Wiz, KS1 (Year1) & KS2 (Year3) OEOKFAEEE2—12, 2 —1315R7,

BE2—12. KS1 (Year 1) i BE2—13. KS2 (Year 3) MEDIZEDHF
TFHE2 12121, HEOEBHOBIVRINTEY, TNENOEMOIRIZRD &5, LWHF—L%

1TH%ETH D, o KS2DH=E (BH2—13) 12, FEEONEIVRIN T\, #I5%E 2 —L
TITH> W e, fWTe, TEEA2E5E2 14, 215107,
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FE 214 (HiRESEOIMT FEH2-15. THEERO—LB

TfE= (TF—F&2L72Y, BHRZ LY, FELEVWE LIV 358 126, HlREERI HRH ST
W, WY, #RSNTVD,

2.3.1.5 KS1 (Year2, 6~7m%) D ICTE¥E

2 % & ( Becky OBrien # 5 ) ¥, Rising Stars & W 95 fH B & # #
(http://www.risingstars-uk.com/all-series/switched-on-computing/) ZfEH L7 Unit2 (2.1) DOFFE
BT olc, AIREDZA MVE, [REBITIFEHMRTE) THY, ==y MiEE, R7 Y —r ko7
n7Z7Iv7) Thole, FEIM T T LOEAANRL, 70rII07THY, T2V 7 o=
7 e N—Ro T, Scratch (Fmn 77 I 755k Thol,

AT, BEEREHANT, N"TFORE LB AR Lz (BE2 16, 2—17),

BH2-16. BFRREORT BH2 11 HHERETHHT

FH2—16 LV, "TFORE L= OBEREOMA G4 1 [E#d4& 1,/ 40, fiz 1B
& 15em #ETe7p &) AURIILTCW -, BiA%, RLOIE#ETH 8L h, 2~3 AT1 7 —7L
20, 1O0HK Bee) ZHEHL W, 47 V—77101%, A LEDOX S RRBloOEM () 2#HL
TWe FOBMIE, SER TSI 0 TICTF v Lo P LT WEES FEBIEHASEAT-DTH D,

BEGE T, BEL, IhFuaRy FBRHERNS, AETHREELL DL, FARERE TS
FWTEh, 2%, ANSKRICEEDELS ETITL, CARETREZTIUIINTT 2 ] &) M3
Pier L (BE2-18, 2-—19),
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FE2—-18. #MEAVTHAT HH5F FE2-19. £EHFEORFELE L THERATHTF

FH2—-18 LV, #¥IHIL, FELICTEIE, FEBIL, TRI~3[FE, A~10[E, fi~5F] &
Wa Lz, BEFT, FELPRBRIEHTZH LT, ZORE, fhLienroT-, TE2-19 L0, #&%
EEL, 110 FEHEESED EANESTLE I DD, TARICEL OEFEIILERNTT L] Ll
L7c, LT, 7EHE T1ENIXL 4R CTHD ] Z 2R L, BE, HFE2MY 7=, &b
MRT~9 ], H~1[F, RI~5F) & FRLE, S8E, SEREICHEZMRTLZ LN TE,

ZDt, TELTEBIX, K/ N—TTlEEREITo (BE2 21, 221, 2—22),

FE 2. #HBEEESHKTF FE2l. REOT—b FE2. BUMEESFED

BHE2—-20 1V, HD7NV—71F, GBEAZH > THER LN LEEAHE LT\, HE2 —21
v, 7L, ﬁr“%)uim’f‘au/ ZHR0 IR LT,

BEOKDIIL, BERT, RVIEY Z21To7, IRVIKANEL, [7 03V XAR, —@#HOFER)
E%&éhfwé:&%?§:&[%$EYWﬁUXA%7D7§AKﬁ#Qﬁ:M[%$@7D7
TLADEIY ) HTEE T a7 L HNO=T —0FRE AEE RE) 5628 04
THoT,

2.3.1.6 #%%%& (Becky 0" Brien&5) &, Tarak® (DT HEEE) LOHER
Becky O'Brien ZcH(%, ICT Bt OHEFEEH - T D, FEKNLEE - 7=ANEE, FIZELTFD 10
RThoTe,

(1) PRIL REEVLOIELBE L, ENOOMBNCESE, KBRS LTWD, TRAK
DR EREENIZ20D, 24FF10 5 IT #E2 O - BdiE (Wi-fi, ipod 72 &) (/12 AN TE T2,
LD, E@%ﬁﬁf‘% Wi-fi ZFH L7oA 2 —% >y MREENFARFEL T D, ipad 1£ 75 17,
7 w7 by 71E 60 BEkE LTV D, oL & 254, o ipad 12720 Ty 15 B,
7 v 7 by ZIERE L TWRWFERP LD LT L TV DR L, Fax Thh, 07
DIFHREESHE, R, BELTWD EER D,

(2) #MNME> 7T ANT v 7%, ICT T, Rising Stars & 5 R EE R Z 4

(http//www.risingstars-uk.com/product/1602/switched-on-design-and-technology/) 723 KZ:4%
W TWS, BATHIRIE WS Z bbb, EoiEd, ZoEMEZTEMN LT, Computing D%
HESLDIZIESKCATVD, FELITIE, ICT 52 TWA2, #ihhld Computing % &k L 7=
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B#S5< V2T TIATo T D,

(3) DT BT A M7 v 271%, NC & Essentials (http:/essentials.uk.com/) Z#EHA L T, ¥
<D &EITHTCWD, MERLIFERETH D, Rising Stars & V9 FRBEE Bb4 13 ICT OAREA LT,

(4) TEHI2iE, DT, KOVICT OEREZEUG L TU7ew,

(5) Rising Stars ® Computing fAEEH 2k D “E-safety roadmap (p.12)” &, “Helpful for pupil and
teacher (p.20)” %, KREZIZILD, FrZ, “Helpful for pupil and teacher (p.20)” 1%, 3#HfH
HI2> B HLY FAGRD TN D,

(6) HIKTIE, HFRFETITWDEN, FFEIES DT & ICT 72 &, MERLEHZ TWD, 5%, HE
HEPHEIND Z R0, BRTONHRNIRD Z L 13H 0 B0, BIEMETIIZ B0,

(7) 7Y XNE, BEOFEELEEL TG, Y X277 5% ICT LEEIERN L8R
FLED T HMERHD EEZTND,

(8) Lego Mindstorm (%, @\W#H#fCThH5, =T, Rising Stars @ Computing R HH 1R &
ATV 5 Beebot (TTS #H:BE%)

(http://'www.google.co.jp/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad)

(http://www.primaryict.co.uk/tts-rechargeable-bee-bot-class-bundle-6x-bee-bots-and-docking
-station_el00396_4230.htm) (6% > hTKI260 A R, 5 HHFE) ZAFL, IEHL TV
%o

(9) 77— =%, 28 ICT 2 77 L, 7=A—var v 77) Thd, ICT 7 77T,
ipad Z{EH LIZIEE CHY, T=A—2 a7 737 TlE, T=A—var7al 7 5&EHLT
W5, Ebonr 77, 2B (1E 1K) 7o TkY, 2F4FERR THh S, [Hopscoteh)
@ app store ~— (https://www.gethopscotch.com/) <° light-bot (http:/light-bot.com/) 72 &,
7Y =y ru—RC&ELYT7 MEIEH LTV,

(10) 3D 7'V &2 —IZ, EffiCAFTE R, BOMATAHAIZWKFLIZE THH LN TRERN 5T
AR

2.3.1.7 Taraks OTHFEE) EDEELE

Tara Zz58 (DT BFEFAT) POREH-7ZAREE, EIZ3RThoT,

(1) MRITiE, KS1 A% (4mLAT) 23127 7 A, KS1 (Year1 : 5~675%) 727 7 A, KS1 (Year
2 6~7i%) N227 TR, KS2DHFH (Yeard4,5,6) 731 7 7 AT ORE STV D,

(2) Rising Stars ORBER ZA4121%, Essential CPD - online professional development D% $ %
flish T\,

(3) ZTNFETIE, HEFRIZENT, FEEEBEE (Attainment Target) (2RO, HfET A &5
ML, FOfRREE BUF) ~#E LTz, HLWNC (2014 49 ALIEERFME) TIE, F
HEFEHFE (Attainment Target) DNERE SNRNWZ L2 D720, FREEMO N2 5, €
LT, FEbOBRREBIRDUCKTT HFHI T E S FMRIC2 D Z &l S D,

ERE3 Rz, FEXNGIE, EEEOFR— N7+ A0 E% 07z (BE2 —-23 05 2 —25),

BEE2—-23. Moving Mythical Master BEE2-—24. BEDEZY (5, 65%) FBE2-25 I-9% (5, 6m%)
(7%

BE2-—23 L0, AEEMIE, £ 10 HE (1 BEAERRSH7-0 60 4y) ORFEZZE L TW\W5,
Al Fox OIS U T N EMH YR Tara 2050705 T OBERI OB RN H 0, B - LIk
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DBUEFTEY CTh 5,
AFERY A b e
1. FREE
2. Essentials Design and technology, http://www.essentials.uk.com/pages.php?id=8
DOE (AT EATFIREE)
3. Design and Technology, National Curriculum OHIRY)  (FFRiGIZ, * v B TATF - FEREAL
TWAHEED
4. BNORTZ s LT i
. BENROETF, KO
6. R—r7x VA4 (GH23~25) 2Eiel—YOH/E

l

2.3.2 St Mary’ s KZEAR
2.3.2.1 HE
Wk 264E6 H 17T H (K), T2k~ (fr: 47 F 2 R, St Mary’s University)

2.3.2.2 A5 K, St Mary' s KEDFTEH
St Mary’s University
Waldegrave Road, Twickenham,
London, TW1 4SX
England, U.K.
TEL : +44 - 20 - 8240 - 4000
FAX : +44 - 20 - 8240 - 4255

2.3.2.3 FFERNZA (agenda)
M HOPFENEIL, LLTO#Y ThoTo,
(1) BC/MET
(2) Dot Jackson %% & Mark Cordery [ & OBEEEILE
(3) FHFFH) bEATE RO 5

2.3.2.4 BEEEICHTLINELEE

AN H, T AOHIEEICERNE LTENA ZLL ISR T,
BlE1. € 5@HhonT053LIERNERINZDN,

ZHEb, ICT OEMEND, vl Z v 7 a2l (Control Technology) ZHY 5 =
EDPIREN T, LnLaedin, FRICE, =78Auv— Ry, ~(7ay 7 MaER L2 IT
HHNZATON T e, BUIR T, ikhk7m7?:/7#ﬁbnfw@w(wwhme
programming in original ICT curriculum) | fR¥UZH D, ZOEKDO—DIZIE, %< DEFHR, 7
RIIIVTEHZRDIEICAGERRN I LIZh D, £ T, BT, %”% bob7ulsT LD
FEOMSICHEDE S Z L (To meet needs of including so students learn to program) | Z HB &
L,30®W@,T%ﬁ&ﬁ(U~F%m7ﬁwﬁgv4&my7%%ﬁ%bti%@8)Jk,

lelectronic-literacy (1 > % —% > FOIEHRE) | IZMAT, Tarva—&Fy) 2@EH L,

B2 JOJSLERTIE, EOLS3HY—RXO—FOEEEERT DD,
INFIEERE (KS1 & 2) T, FEIZ, LFONEERH > TN\ D,
(1) Lego, LogoRoamer 72 & D~ A > KA h—L
*Roamer (2O T, http//www.primaryresources.co.uk/ict/roamer.htm (Z &R S LTV
%, Bee-bot
(http://www.primaryict.co.uk/tts-rechargeable-bee-bot-class-bundle-6x-bee-bots-and-doc
king-station_el00396_4230.htm) D X o 72%ht %7~
(2) Koda Xbox DEH7e~vA 27y 7 MEBHWLT BT T I 7)
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(3) MIT (Massachusetts Institute of Technology) »3Bi%& L7z [App Inventor (7> Fr A NH
77U (to create apps for phones ‘Android phones’) | & [Scratch (v 277 I 7558 |
(Web 77°V) | (http//mitmobilelearning.org/)
HhEEAR B CIE, HTML5 <2 CSS, JavaScript D71 75 2 V7 E5Ea > T\ b, L DT
L, 774 —A27 =&ML, [Scratch) X° 17077107 ZH-o75#%2HY ANLTH5D,

BRIS. th#f (THYA 2 EEHMPEE) LOFREWNE, EDLSITHLITLSDH,

LEZlX, 28R oFEEHE (DT &, ICT) 23FTE L T\ 5, Mark Cordery K%, ICT £ C [Flowgo)
W77 07 (7ua—F v — MEK/R E) TFlowol (Y7 7 =7) (http//www.flowol.com/)
2170, DTRTIE, 7n 77 20 712BE L7283 YE (Amusement Park Experience) ##H T 5%,
7B, BFRE OBEIIIT o TV, AR (KS3 & KS4) #HiPH L 32 K AR CIL, #HiEL T
WD ERIWTWAD, /NIRRT, &% %77 (Thinking strategy) %7250 T, #HfE L T\
AR

B4, NEBRBEEDTHO MaVEa—T4a 27 1§ HFRBELKEZZ0M?  THHEF KX 5D
DON? 5%, INERIZEWTH, DT O TavEa—TFT429] OEFHEFEOCTFEN
HBHDM,

FEAED/NFRTIE, FRAEEN DT ° ICT (Computing) ZF5E3 %, #iZ, ICT 22O\ TI,
AR, BEERE, MBEROPTHREIT TN Z L, ERNLMEFHTH D, —FH, WD
DOFRETITHRER 20 ANLTWDED, EOFERONETIIN LRV, £, BETHEZEC
TE I MITONT S FIABITR U,

BRES. BAIIH->TRIAMEIH o1z, Ho-BETNEFYBZAL-HIZLEon-HEE EHEM
BENSDRANGH2=EFBRLTVETAZIADREBIEES Li=H)

B, D7enbFAEL TV, ZiuE, < 0FdEIRaRRE BELZ R LTWeZ EnERICH
%, Mark Cordery i3, BUfEZHLND, 707 T I 7T 2 & MGREERESE J1CREMRR A %1
X TZ &0 D, L) ERETo TE 7, ICT 75 Computing (28O DIZHTY, KFHHIT
X, BRI ETBIC, a3 7D NL—= U PEAFRESETED TS, £7-, HINCIIBE
T DBERPHCIRBNT, [HFRTIE, arta—T 107 RS, arbva—2# %) [T LA
BRI AN CWAIRILICSH D, 70T T 0 75 #2 5 2 EICBIENRVVINEREENZ ),
Mark Cordery [ H &1, EBEO/NMERICHAEX, BURBE O 177 I U 71T HHE LD TN
b F12E, BATHHICH D Z LD, 5%, —BhE ATV,

BRfi6. 3DTYUADERLEBEZSEREDKLSITEDHZDH,

3D Y U HZ T, INERR= UIMEDLZ N TERY, 3D 7Y U ZI1L, /INFIREERET 1E e
A EELD ANLSILTWRY, IR TIE, WL ODOFRTEID AL TV 5, it, CAD ?b%]\bfb\
50

B 7. 2EHERIE, $5(C, ATHARESNGNILIZDONT, EDKIITEBEZSD,

Frat Al Fa T ATIIRISNTWRWA, ICT Ti, Rising Stars OEFF D L 512, BIEERE
IR HEHM 775 (Assessment) ZBHFE « #RIT L, EOIEHZMEHE L T % (for ICT — See Assessment
in Rising Stars), 7 %A > & HHFEHIBI L CTiL, DATA @ [Progression Fv— k| 735%(Z72% (For
D&T see the ‘Progression’ chart on www.data.org) .,

Progression (Z- DOV TIT,
https://www.google.co.jp/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved £,

B8, ICThoavEa—T4 UJIBTTHICHZY, BMIZE-TIE, —BEELGEMMEIKRD
BNBDH,
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WHEIL, A% VB CTHS (Training needed) 725, /NFERTHEH v 77 I 071, U EH LW
NAETIER, AL, TREHIE, avEa—T 4 70BNy, FlEiEED, 7rr73
V7 E e L &= Tr (We hope computing will not become dust programming but include help
technology) | .

B9, BADEZERIE PISADRERRZEREL, ZHARLIZHBHTWS, 1252 FTIE PISA
FEDEEEZITTLNSD,

PISA OB T D7 3521 T D, PISA OB b b, R HEGRHNE, THEANE &+t
FLEO LD B2 H LB BRI A X VOB RKRIZ )12 AL T % (We emphasize problem solving
skills for life and work) | . 2, TV A o EHANEHNE, RERERAXLVEZERT S Z 1L, HAD

(permanent) HITH D,

B 10. KPAITIE, STEMHBIZDWNT, EDLSICBRYBATHNZDN,

INFIERIOR B, (B 3 TER L 91D FFRHOMEBE & OBIEIIAT > TW7RYY, R
(KS3 & KS4) #HH L9 2 KFMEMTIL, HIEEL T D ERWTW D, 70, FFEROEAT- BT,
FHAL L EMR e, =T Y S EEL TS LU,

B 11. Dot &8 (THA U EHEMRHELE) NA—ILTEWTUW: IFELITTHAS VERESE,
BA1=bT7A4T7%51EHT & 5(28HTULVS (encourage children to make design
decisions and work out ideas for themselves) ] IZDWT, ZDHRA > FEHZTIELLY,

B-blx,  TEIE, 15 B S ICHERRAE T S ORGTE # S (Mainly when designing and
making products — work out solutions for themselves) | (28T, [FEEOZ—F =MD

Bi7e L, BAkZ Sl & T FEHNE LML T\ 5 (providing motivational contents for learning —

real users, real purpose) | .

AlEl, Fex ORMEIS U T NZBMRENDIL, TLEROBMENRSH Y, BEEH - LR SBILEFTE S C
H5,
AFEEY A b
1. International Catalogue 2014, TTS,
http://www.tts-group.co.uk/shops/tts/content/view.aspx?cref=PSGEN1724480

2.3.3 Goldsmiths #:54F5
2.3.3.1 B
TRk 2646 H 18 A (K), 4R 10~ (b : A 77 K, 1 Frk% Goldsmiths #%)

2.3.3.2 423> K, Goldsmiths #MOAT#EHN
Goldsmiths, University of London
New Cross
London, SE14 6NW
England, U.K.
TEL : +44-20- 7919 - 7171

2.3.3.3 FAERNZAE (agenda)
Y HORENFIE, LTOEY ThoTz,
(1) Kay Stables Zc52 (DT £, KOPeE (&ih) & OHCHEN & BESE
(2) MoOWFZEE (Rose Sinclair ZH) 48 2 T O WA HA
(3) MEEICBEL, T4AOFBE (FHIX, TNENT T 74y, TaZ 7 N THAL L, =
=7 V7, f) &, Alan Bright 5 GEif), Kay Stables Zc5 & OfFASH
(4) TYA 5% (Department of Design) FROZEN
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(5) FFHOEATERIONEE

2.3.3.4 BERILEICEATAIARLEEE

FHAY H, Stables & HIZEESE LTENAE Z LU TITRT,
B 1. #HFEDTOD esigningl [ltechnological designprocess] MBEZIZDLNT, EDKSITER

YO
1990 4 E TOEINEIEE OHFEARIL, —FHmd 7 mt 2 (line process) Th o7z, 1990 FFELUKE,

D&T F}Ci¥, Designing (WMEMEOMEGRD GEHE], BUE, FHIiO—HOES) OBEE L IEEI% 5~14
ANLERHT, ERLTCE 7, 59 AUBROFH LT a b 2T AW TE, [Design)

Make| [Evaluate] [Technological Knowledge| &9 NAEDEKE IIL TV 5, [Technological
Knowledge| & KUIZRFENETIEISHHH, [Design) [Make] [Evaluate] % L7275HE), SF
¥, [Designing| #fHME/EFHE (priority) 2L T <,

B2, 014F9 ANLEEDFTLaFINA)Fa5LIDTL &, 013FEFTEREDF 3 FILAY
*215L DT OBE - REDEWXAA,

A D ETHAEE AL, TAENZ2 48 (Creative Innovation) | TH 5, < OMRILIE, D&T FlOHF
F2HIP) (Purpose of study) @ 2 ZF1“Using creativity and imagination, pupils design and make
products that solve real and relevant problems within a variety of contexts” & “High-quality design
and technology education makes an essential contribution to the creativity, culture, wealth and
well-being of the nation”7)»bFtA s Z LN T 5,

NRIZOWTIE, FRS, MEIOBRD W72 L ThD, BT 7 7 v — (food technology)
R, B HPOMEL T DEPHNILN -7, EORHILE, KS3® [Technological knowledge
DD, 1-2HDIHEH“the properties of materials and the performance of structural elements”% #]&,
fMOEAMNOFAMD ZENTE D, £, MEEZEHEIE S ETOEMBER I ED RTINS, 5FT
VL, #4) (Textile) & EWHH (Food),, #iHiA4EF (Resistant Material) , #4555 % > (Product Design),
7574 v 277 %A (Graphic Design), &1 1% (Electronic) 72&, GCSE BRIz T, £
FNORNFER > T, HILOI Y F2T7 A THE, BB RINTWD LI IT, FEFIRRA Mk
DL RIZHIT 2 BLFERDD, FEHEICEED® 5 (real and relevant problems within a variety of
contexts) "% F53E X 7= Design Project #1552 ENRDLNTNDE, ZDLIHIZ, KS3 (HFFK
BEPE) (2360 D TR B2 IRREPHIZ B D B, A OB 2 B S B 7- B EEM 2 0w A b ) R0, STEM
HE &L CHIAF < 7% (STEM Knowledge) (2RO E 525,

B3, 204 E9 BMLERDFTaFILAUXTa2S5L TDT] TIE, [Cooking and nutrition] A%
BmEhizh, REGEELATIEGELD,

T BHEINEEBRF Y, REREESTHRVWL, ZORNRE AN Z LI E-> T s,
ZONEEFEAN L 5801E, BUE, EERTIE V=7 LWIOIBENRT LETHIERZHED
TWAZERERICHD, HEEIL, EEROBXIZEFL, MIELZL W, £, BHERICLIE
W B ) 2 fF o T w b = A ( Marion Rutland — Roehampton University,
http://www linkedin.com/pub/dir/Marion/Rutland ) (Gwyneth Owen Jackson Open University,
http://www.open.ac.uk/education-and-languages/main/people/g.a.owen-jackson) = H1.0xZ, [Cooking
and nutrition| % AFLAHE)E D HED HIL TV,

B4, AVTSURERDI EavEa—T 42701, OECD D PISAAEICEEAZZITTULNSD,
B, 747 ROEBEEHDH, PISAIZIIRERLEZZTE TS,

BHE5. 2014F9ANLDERDT I FILA)Fa5LDODTEAVEL -T2 TIE TFEE
ZB4Z (Attainment targets) ] [ENC & L TREINTULVEL, FEFHEIEED K S IZ1T5 DA
ZIHNETIE, KS1E2TIHE, £ KSOEDYIZ, v at 7 A (National Test) #3L, 4%
HfMx, T _XTOFE L ZMEZR L T~ (Teachers marked all children) , KS3 Ci%, GCSE &, %5
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ZEMS, SHEEA RIS NRE VIR H 5T, DT, HEMANCE > T, #Hx 52 b,
TS &b, WMEARAHICR STV, o T, HILWH Y F2F AT, AT D L-ULEHITRE
n7g 7z o7,

BR6. Goldsmiths (&, PEERHFE IDT) & MavEa—F424] OCPD FREEHTB) ITEDK
SIZEEELTLVSDh,
BAREBEAE I, E5H, ek 24 M OHE FZEBIFTEE2 35 2 L2 H LD T\ 5,

B 7. RTRTE, 3DT UEABEE~DEMEAEIIITOTLDDD,

BIOWIEETIL, 3D 7V X EZAL, ZOBEEIT- TS (BE2—-260052—30), 77,
HETY, 3D U U HEEAL, D&T B CRHESZIToTWAFRLEH 5,

BH 2 —26. Digital Scanner 1 BE 2-27. Digital Scanner 2 BHE 2—28. Digital Printer Large 1

BHE2—29. Digital Printer Large 2 BHE 2 —30. Digital Printer Small 1

BR8. 6 H 16 HIZEARI L 1= James Dixon Primary School @ D&T #HE4& (L, “Essentials” &LVS
BRHETFRALTEZZED TV, COELSLHEHE HIZBLHD2DH,
PE2 | (commercially) OEBCEEHE, 72< SAHD, FHRIL->TUL, BERE RV CiES
LTWAEE S HAUT, T aFtnhlUFaT MIHESWTIREZED TV AEEH Y, FRICE->T
Fkx Th D,

Bf9. KS4h, 2 aF LAY FaFLIHEDToATLVELDEGEED,

2000 4ER#03 5, KS4 2 3RAF L L, MEIN U TA LULEZRT AHIEICboT& 7z, =
DOHIEZ S| XEXx D B7-012, BIES, KS41ZF>aF b U Fx o T AESIT STV,
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2.3.4 National STEM Centre 55
2.3.4.1 B8
Rk 2686 H 19 H (OK), 4710 g~ (A : A4 > 27 Z > K, National STEM Centre)

2.3.4.2 424552 K, National STEM Centre MFF#EH:
National STEM Centre
University of York
Heslington
York, YO10 5DD
England, U.K.
TEL : +44 - 1904 - 328377

2.3.4.3 FHEARE (agenda)
YHORENEX, LLTO#E) ThoTo,
(1) Andrew K& D H CHEIT & EREIE
(2) B Z—NOHI
(3) Karen Hornby %5 (Science Specialist) & @ BB & BRI
(4) X2 —HNOERINEE, KOEER - BGHR D
(5) HHFS D DEATERIONE S

2.3.4.4 Karen Hornby ZHEDHR—LR—I(ZE DI - 55

e-library Ok % ZREMI21E, BLEOIR (real world) <°HH4EIE (reallife) NEEN TS, D
LAY, FFEOTFE e EREEL TS, b oEMIE, BHoatt (%) BboTn
%, HP L@ [Search Events] (2%, BESCHEFICLDHEDHKZEZRLTW5D, Bz, IET (the
Institution of Engineering and Technology) 723H4: Ch b, FHEMONFIZIL, STEM OFLENAED
IAENTNDN, FEBRICHAZ HBRIIE, FBRERNRZEL LT D, FEE A U731,
SHROBETH 5,

DT £ ® KS 3 DNFEIL, £V 2255, Design project 23l UC, FE# D designing skill #F1e7-
DIT, LAHTD X 5 B0 N ENOBMBAFEN S, BB OME @G LB~ LD 5T
W2,

2.3.4.5 BREZIZETIRELEE
FRAM H, CAOBIREICEEINE LTENEEZ UL FISRT,

BRE1. 723 FILSTENE 2 —I2&kY, STINBEDOHELZ RS FHELT—42, HlZE BEIR
REEZZEDEKX, BIREECE~ADOMBERDERZEDT—2(EHL520M, Fiz, HEH
BOSTEM £ 2 —I2xtd 5T 2 "I BHMT—2 (EH DD

ZD XD 72T —HDIEIT L T2V, Engineering & Science O/ EFIZ 0 2 BRE HI1X, =%

NWOBR A GFOAERZHEO LY, BRRESONFERZHELT DI LIZY LTnWb, £, &

FOREFZND, 72 SADHIZ, ZOVA FERHALTELEL 720, HHEZBIWZD LTW5b, £

DX R HBU T, 2 < OIETTPERCEMBAIFRITENL T TN D,

B 2. 132 BEOK 2 MFHA, 0D, M- EECEEREUODdF1-, 130 B 7 L— LT —% 2004-2014
(2 TL—LT—U1E BELTWLSEDH,
ZOKIE, STEM tr % —D&H7257, ENOMO STEM HE D Dkt v ¥ —, KEHFHT
Bb2FR%HEATND, A~ HIROZ L13H->Tn5H, 20 STEM &2 ¥ —Tix, #Hfk - #
BT OW TR LT,

BRI3. 452, DTy TlComputing] #FEZEIZxd 5 CPD DEKE
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BHWFEZRIGUZ, ZODOFIRICHAE, RHES Y ORIZE->TWD, 72721, Homby %5
1, BHFEOAXT v U XA R ThoTo7zd, DT EHE Computing (2B L TII b 7en- 72,

B4, AX)RFTa3FILSTENtE 2 —E EU, USA @ STEN #E#E & D ERIEEDERIE, £D
E3ZHE2TNBDh, =, 4 F1) X STEM#FE & MINT (Mathematics, Informatics, Natural
Science and Technology) HE & DEE, KU STEMBBEDFEEZITTLNSD,

FRlo, L ->TWDZ L322, 5%IE, EOX o Besi 5y, £, Eo Lo T
DG 3B, Andrew I, AR RfEE LT, A—A N7 U 7Ro5ETo STEM 12T %
BHLSeT A T 4 TIXBEIL D & 25, LIR_TWW=, 728, MINT Z6E T, FE5mcRI 54
FED A Z iR Z —J@iEMH L S5 LT, BF L HEICET 278 E#RE )=, PISA ORFH Y 77
=R ED LS 7, BN A EATRRLFEMS TIEHT oM AR E LTINS,

BEG. STINtEL 4 —TIF RPEEEL-FEBHEEZHRELEFHEZITo>TLSDH,

B —id, a—7RPFAICRBEINTHWDHDOD, RFEEIFMSLLIEEATH L, Y& —N
(21T, BB EPIHE T DRRERCERENDH D, Ut —Tld, TNODOHEELFIN] LIHHE D
et L Tno,

BR6. HrAUF1SLICENTH, KS4IZDT BRAMETHEWNERIKE,

AIEDOWET S METITZR L, BIRERNT 22> T D, KS4 128V T DT BIANAME T E ) 72 FE
B E VIR 72N & TH DD, KS4 O DT HOLE, #EOEM AR S 7202, FEHFEDORENERIA
WAR— AR —E R D HIL D, BRI A~ — A DRI DWW TIE, BENRDIMND, KO TEIC
JE U T, KS4® DT ##ESCREEHZITo TV ORI H 5, KS4IZHITH TR TOFHRIZIBNT
DT B} 2 %0 L TV 50T TR,

Al Fox OFEITIEC TS NIZBERENDIL, TrREROBERH Y, B - (LRSBAERTR S C
HD,
AFERY A b e
1. National STEM Centre, Collaboration across STEM subjects: Teachers reflecting on the impact
on their practice, 2014
2. National STEM Centre, Discover the National STEM Centre eLibrary, 2014
3. National STEM Centre, National STEM Centre supporting the teaching and learning of
mathematics, 2014
4. National STEM Centre, STEM Careers — How we can help students get the message., 2014
5. National STEM Centre, The National STEM Centre is pleased to announce a programme of
profesTEM Cohesion: towards sustainable partnerships, 2009

2.3.5 Mr. Richard Green K & Di:E4
2.3.5.1 HE
Rk 26 -6 H 20 H (&), FRT1I0K~ (R A 7T, vy RUTTNOBIKSE)

2.3.5.2 42452 K, The Design and Technology Association MAF{Eh
The Design and Technology Association
16 Wellesbourne House
Walton Road
Wellesbourne, Warwickshine, CV35 9JB
England, U.K.
TEL : +44 - 1789 - 470007

2.3.5.3 FHEMRNZE (agenda)
YHORENEL, LLTO®@E) ThoTz,
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(1) H E‘f‘m)l
(2) BEEUSE
(3) MHFH M OEATERIONE R

2.3.5.4 HBELEICETIAREEE
FHEY H, Green KIZERYSE LTENEZLLTITRT,
BRE1. DATAOBREDEEH, /NER, TEEZRBE, BHETEE, KEMRE, EIOREAH,
BHOREH
S2EHIT, K5,000 4 ThD, INFREEITH 1,000 4, TEREEITR 3,600 4, HETTER: -
KFTEE - 2 - WPMNEIK 500 4 (0N, WO BT 100 4, THEEINF) Th o,

B2, s8E®DGSE, ALANJL, SALRNLBDEF [TH4 2 EEMT] OZEREHEBE
F2—11H2—41F, TTITA L Z—Fy b ETHHRABRESN TV, 7oB, £2—2»15H2
— 5 DIERRIZ Y 7= > T, Green KOFFA T 57 LT —H ZFER LT-,

F2—1. HMDTIZHT5 GCSE HERDT > +')—% (2008~2013)

e2
Py 2008 2009 2010 2011 2012 2013
RHU BT 88,976 81,350 74,609 64,839 60,719 58,560
BT 75,921 68,227 64,425 55,778 51,408 44,642
7574y 7ak s~ 66,237 59,533 54,459 46,317 43,321 37,649
LT A 25,530 27,612 31,106 33,432 35,196 35,566
A BN T 44,328 41,794 37,943 35,179 33,713 28,967
B LT X s b 13,519 12,145 11,695 10,178 9,724 8,691
AT L Ll 9,134 17,136 6,478 4,880 4,446 3,926
Heffr & 794 3,768 3,054 2,917

Hih - DATA (2014a) 2013 GCSE Full and Short Course, L1-2 Diploma and L2 BTEC data|
IZHED X, RO HMR LT

£2—2. ZHDTIZEITHGE A LALHEBROT >~ —% (2007~2013)

- o o As ATEEEEN D D 2RI 5D 5k

L A & T K (%) DT o (%)
2013 9,031 57.7 6,610 42.3 15,641 -8.6 1.8
2012 9,807 57.3 7,298 42.7 17,105 -6.3 2.0
2011 10,543 57.8 7,706 42.2 18,249 -0.9 2.1
2010 10,368 56.3 8,049 43.7 18,417 5.6 2.2
2009 10,196 58.5 7,246 41.5 17,442 0.3 2.1
2008 10,203  58.7 7,193 41.3 17,396 -0.1 2.1
2007 10,127  58.1 7,290 41.9 17,417 -6.8 2.2

Hii : DATA (2014b) 12013 GCE A level, AS level, L3 Diploma and L3 BTEC data] (ZF3%, & SIS HEK
L7

BRSO 2ZF DT RO (%) | LiT, 2ERRHZBRERIHT R0 Z L 2R d

F2—3. BHDTIZHITSHGE AS LAJLEHERDT > 1) —% (2007~2013)

N 0 e WL L0 SR BB LB
or % k% T gl () DTk () ¢
2013 15,015 59.8 10,109 40.2 25,124 2.1 1.9
2012 15,214 59.3 10,447 40.7 25,661 -10.5 1.9
2011 16,575 57.8 12,099 42.2 28,674 13.8 2.0
2010 14,589 579 10,612 42.1 25,201 -0.3 2.1
2009 14,572 576 10,715 42.4 25,287 10.2 2.1
2008 13,439 58.6 9,514 41.4 22,953 1.1 2.0
2007 13,292  58.5 9,410 41.5 22,702 -1.7 2.0

Hi : DATA (2014b) 2013 GCE A level, AS level, L3 Diploma and L3 BTEC data) (Z#23%, E&EOFEMER L
2RI D DHE DT RO (%) | &%, 2EFEEEZBRERICT 20RO Z L 2RT
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R2—4. WI3EEHFDTICHITAHGEE A LANILRERE AS LANLHEEBROHBEHETER (£2KICHHEZEDEFDY)

N T

EOE ppm me s57c0s  WHE AT R Y574y f;;
PP THEHF T Tags s T LHEE VALY alash—vay ';7
AL~L 70 561 115 114 1.7 2.8 7.9 1.7
ASL~L 80 573 11.6 9.9 1.9 2.2 7.0 2.1

Higi : DATA (2014b) 2013 GCE A level, AS level, L3 Diploma and L3 BTEC data] ZF3%, EEONHHEK LT

Green 1%, Z#l DT Tl 2005 4E% v — 7 (12, GCSE iR OZEREL DD LT D Lk Tz
HEL DT OZBRELDBD L= ERBHIC L D &, Green KIE 2005 £ £ T, #F DT SEHFLT
BHoT=3, 2005 ELAKEIT, MMEHFETIIRL oz Z ENERT D L4 L. Zo81E, 4 XU &I
BOWTYH, B Hilf - =P =7 U U AMOBEZBEI TN T, DT &8 BB o=z g $kic b
FHFICEN TS &, EFIIHEET S, £2—1 50, DT #F O GCSE B Tt b 2%\ OVE
BiL,  TEPPEHLIN) BB C, WwiC TREINTEIN] Thotz. —J7, 20134 A L~ULatlik & AS
LoUL o R (CBFER) ICBLTIE, #£2—4 XY, METYA 2] 2HET22EEN KRGS
Tholm. WK THLIBEE, /77974977942 THY, GCSERBROLGA L HLT D5
N7 > TV D RS Th 5.

BREI3. BERMIE FT2aFLANFISLTROONTWGEWLD, 412552 F DT AT 5/
FREPEFRICE T HERO TR ERBRE RI BTHEHT -2 DHFE,
Green K1, 2 fFEOMERESR (4 Findings of the primary school surveys, 5 Findings of the
secondary school survey) i L7z, 7o, AFHAERIRIL, 1996~2006 FFE£TTHHN, BIfED,
BERFR A 21T > TV D, SR L7, Half OFEEIRFEIENL, Green DM A7 AR A LA FIZR T,

KS1~2 (5~115%)

9 A | 12 A | 4 A | 7H
\ ! \ ! \ ‘ \
9~10 AfAJE T 12~2HET 4~5HfAEIET

¥ FERoMMY (3 Units) , 1 HERIC 2 KFREO D&T B FEM ST\ 5,
% ERROHMLIANE, Art & Design B4 52 L TV 5,

KS3 (11~14 %)
9 A | 12 A 4 A | 7H
\ ! \ ! \ ‘ \
1N 1 ~1.5 B3 (F— v —X)

KS4 (14~167%)
9A | 12 H | 4 H | 7H
‘ [ ‘ [ ‘ T ‘
1T 2 ~2.5 FFff SR (A —1 o —X)

B4, 2014F 9 ANLERDFT L aFIA)FaS5L IDT) OERTDIATAIZED LS HBEEZE LT
D, Fitz, ERAN—ITHoz0Oh, BFarIh)FxaSL DT ERT7T—F2 5
GIW—TDrAN—BEERELE2A—DTOERDEFKZMY 120N,

DTROF v aF bl FxaT MboloZN—71%, I3 T N—TThs,
O DATA # > 3— 24, (Andy Mitchell I : Secondary, Gareth Pimley X : Primary)
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Andy Mitchell X :
https://www.data.org.uk/why-join-us/people/dt-association-staff/andy-mitchell/
Gareth Pimley X
https!//www.data.org.uk/why-join-us/people/lead-consultants/gareth-pimley/
@64 bigREND 7 N—
(1) Bel Read %5 (Design Council)
(2) Rhys Morgan X [Director, Engineering and Education, Royal Academy of Engineering,
E4E (> v =7V v 7EHEFEFES) OFEEbHHE] Lih14 (Royal Academy of
Engineering)
Rhys Morgan X : http://uk.linkedin.com/pub/rhys-morgan/31/9a/555
(3) fth 34
O 50 L HHED K& 72 7 )—7" (much wide group)
ZDITN—T1E, HERKFOMIEE, Design industry BYROEHE/R E, K&/ A /\—TH
K EAL T35, David Barlex [kt A >/ 3—D— AN Th D,

Andy Mitchell [k & Gareth Pimley K23 Hutr & 720, @D 7 V—7 LI, FrafAhFxaT A
DYERIZHEE D > T2,

201242 A~11 AD 9 » AR, T aFnh ¥ o AOEREIT-TE, 1D, BIFEID
HZ A&7z, Andy Mitchell fX° Gareth Pimley Fc<°FA7=H DATA 1L, ZDOERONFIIANM %
L, 2 SADEHERTST, TD%, BINENOHE, T at bl xaT hOoREr=id,
QDT N—T"%HNZ, QDI N—T L higaENRIZY, BRZZITE0 LRNns, FEEEARE
L, T0#%b, O~Q@7N—T713BUF L RWEER, DTROFH LT v a bl x 2T AOIERL
DT,

pp-3-4

[Digital D&T Programme (LAF, DD&T 7' 7' Z &) 5 H4EGHE) | OAIZICx L, SefZ & H
5 &V b R A KT L- kST, 20134E2 H 7 HIZDIE (f v 752 REEE) BNl
WD&T B8 7 e 77 A (8% Z2HRLEZRFOZ EThoTm, THA UKD, =oy=T7T 1
7, BHRE, RO L5 BRI TEOEWEER HIEE BRI 72012, BoSEO SRR e E B
HEL LT, DD&T v/ 7 A ZAEMT TV, FHEH 7077 AOREER, HESCHEELIZE -
T, e <HLpl &N T, EREOARL, URiOFE T /7T MIRHLINE LTy, FEED
DFREERNE L=, FRezslEH L7720 LT, D&T B THHL TWeT Ay il = vo=71
YT Tyyaril, ZL0x v ) T EBRTOIERERIONFICR S TWENDLThD, 87
777 MZiX, D&T RO X 5 22AER DD, ISHHFRHCH T 2BEFEOMAIC LY, FRZ22 50 Lk
BIEREIELBMETRDO T, Fo, FEEICE > TUERAT VORI SN, FHEED)
IRFEB NIRRT, BERE ~NEDEERMEESED b o5 THhAH, FETa s
7 5 (BREZ) 12X, D&T 7ny =7 b THKZ H$ET CAD,/CAM & & 1 TS G2 4 <
I DG AVAY /LY
(1)

DfE (A > 77 v RHEE) 13, BAE (LFBEEEES) LK > T D D&T HaicxtL, 5
B 77 AOUEIZET S AR5 Lo ITKE L, IR LI A~ORISEI T 72, ZHU,
2013 £ 4 BIZHBA IR S, Z0BE &%, ENOFEERZRS L, HRoPEE LTo
THA UEMFEL, T4 VHANEROFENEE—JBREAT 5 L2 RODOINRTHoT, DX,
D&T 7'r 77 L) ORFIZLDEORNEENY, &S, K D&T B4 U ¥ 2 7 ARV
LT ZENHIFHESNTWD, KEMRBERMETIE, ZOWSISHT2BHHMIOZHIT, £75REN
TR,

BR6. TEAE A2/N—] ENCODTHY Fa2T5LERAN—EDBEHRIZDNT
B4 D@7 N—7 A 3—D— A, Rhys Morgan X (Director, Engineering and Education, Royal
Academy of Engineering, E4E O & 3H) MMl HIZB > T\ 5,
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Bi7. STENEBEOEEZZ(T TV SIRMAOFNE, STEIMBES THEIASN S HEEEPCHEIZRT
FE) ZERL TV SEHOH
Green [Ki, web _—¥
(https://www.data.org.uk/resource-shop/secondary/systems/stem-careers-resources-design-and-ma

ke-it/) &, DATO&EEZEIZ, BAZIT-T7,

p.8

7w 77 5 D&T 7m 77 5 (5 74EHE) | 2B T, 17,260 A\OEEKTY, 3,806 ADOHE
FEEAE, 8,090 AT 1 7T AxHWEERICSE L, D&TFOH Y F 27 2AOEMRILIZERY AT
=7,

[2008~2013 £ THO DD&T 71 7' 5 4] 1%, DATA OEFEEFIZH Y, IETIZL > CRIEA=Z T T
Wiz, 20124E3 H 31 BETIE, 320 Y 7 b= Tt (Delcam & PTC, Speed Step) &, A7
07T AL, #EERZRBIE, CAD,/CAM & ECT (B EEHN) ([T#EDLLIHE D=9
2, —B LY R—Frm T 08%B0% L, KS3EKS4DH Y X277 AOEENKE STEM BURIZK
MxE5Z L ThoT,

wIZ, Green KX, HEO U —KRA > FEKIZ, STEM LS THEFAIND [HEAEECESICR
SO B HA L CWD DDLU DWW TR 21T o T2, TONDO—E 2B E 2 —31 & 2 —32 | TR7,

BEH2-31. "D Night Lights) BEE2-32. HH5EUVRAD/ N\ YE I 2 55 (Portable bucket
barbeque)

FHE2-311%, 7~8MOEMTHY, HlEEMNEDOTA FThD, TH2—32(F, 15~16 %
HTHY, xR B-WELe>, RIICHEITE 5 LI, KERDDHZELFRETHD, BE
2 =31 & 2320 X5 RAEMITIE, B EONEDBE LTS, & Green FITIE~ Tz,
FIKIE, 2 b, B ECHITAT 7k otiE 2 > T D&T RloiFEh 2 T =
EDEEMZBIIMEZL T, EFTMATWe, £72, T=m =7 VU 7 UK (Engineering UK) |
/£ D“The Big Bang"DAANEES, 4 i T3

(http://www.engineeringuk.com/The_Big Bang/) ., =D & X%, +ELTLDOIEEIOE 2815
ZLENTED, LHEFIILT,

9 8. DATA @ CPD (Continuing Professional Development #k#kaY e PAREAE S EFEE) 0 ik
A E, FREENSDEMERTEEHMNT—4
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BB TIE, BN TRIZGCT, CPD O—& & L TRNIHEZIT> T\ 5, R, BUNNDLOTHEIT
Bl SHTWRNWDT, TERDH LT TIE, CPD 217> TWARMICH S, FL7-H DATA IX, 4FiC
3[EIDEE %K) 60 TETOHUE TR L T\ 5, DATA £EOSNEITER CTH 50, FESBITSINE
o> THMLT5, Ofsted [HEEZEEKAE (EHE) /] 2MERLIZLLTOXE (CD-R AD PDF
WE) AL TWEEEZN,

/N e EERR D D&T FHIZ IS 1T 2 SEHIRPLIZ B3 2 it &
+ Education-for-a-technologically-advanced-nation
+ Meeting technological challenges

Meeting technological challenges (p.1)

Her Majesty’s (1 > 7 7 ¥ RBUNEFE) IZL 5/ « FEROFEICESE, ARETIE, D&T Ho
Y F 2T AOWRRETHNT D, RFEROFEEDIZE ALY, BEOTHA o LRYEZE LA, &
fRRZ 0 7286, TAT 4 7 2 RBUYLT 2836472, D&T B OFEBERPUIBE L TlE, /N7
RTIFRI2,/3, FFERTIED X O L% TRZBEOLEN R ONI &I, R, RHOEIT%
ANT, EMICFEEICHHA L TWARENRZIT O, L LRRs, BREROHBEIHED R E
(Z&V, FEFBOMMOBREE (Fris, B LFOEHAKLY, fil#e 27 L0F%, CAD,CAM DifH)
T T INGRED R > To, AREIZB VTS, D&T B fkizmid T, &FIox L Tsils
DOWAE A FEO T, SRR BB E VDL 2 ENTE D X IITEEZ T T,

CPD(Continuing Professional Development ##fef) S MAET =M T REITH 5038, BUIRIZ, i
DTEELWVRRBLIC S 5, AL, BRI LWOT, HEICSINT 5 Z L ARERRIICH 5, FA7-H
1%, bio-mimicry D KL 5 2EENZ L > TN SLWVWNEEILZ DB E L TW\WD, ZOHYHAED—
7%, [FINAL Digital DT Final Report 2013 inc appendices] T& 2, [DD&T 7’'mr' 7 A] LI,
LW T T aF A A FaT KR ETLHEODORMVIMATHY, CPD OD—>ThH5, Green KA 5
7 DATA 1%, [Digital D&T Programme (DD&T 7’127 4) | #BA%L, £OE K< CPD (IZHY
¥LA T&7-, [FINAL Digital DT Final Report 2013 inc appendices] 1%, % DKREREETH D,

p.6

2014 FE9 HICHEm SN H LW a b ) Fa T A%, 1989 F£0F v aF bl FaT LDE
ALE, b RERSEND, WD THEMER D) $2 7 2WHETH D, BUF» S OTE:Z k4 208
SN IS Z K, EBIND TEICHD, (- T, ZIECHS, WHENARZE L7IRRE
DFREBAHTIZ, FHHISNTWD A Y F 2T AYEEDPHAAEZN TN O THhIUL, BIEOHTHR— K
Xy MU =7 LD RROEENMIA L T2 D,

AFFHERME T, MOV R— F e X —D5R%IZHOWTIE, FEAMENRRROEETH S,
D&T B DOBUR Z AR T2 DIZHETRFAL D KA O T X I= v o X —OREREIY, 2013 2%, —JEME
ThHY, RERWY, o ¥ —iE, BESFULICES CIEA « Bt LT 72025 % BRI L T
WS BB D D,

DD&T 1 75 L] @ SEMOEELZXL TWARWDETHON Y 2T A%, ZOF XTI,
o7l ARERLTER, REYOBKRTO, ROV X2 T AOEFZEEKCTHZ LR
5THA9,

Green [XI%, [FA7=5H DATA L, EEMORFENUES, KHOF T aFuh ) F= 7 MZATFTO
FARNROIREEAT TR, BEIDPREICM ELTEREE XD Lk iz,

B9, /NERIZHWLTSH, [DT1 [Computing] DHFEEHEZEOTFEILH LD,
FHUZOWTIE, ZTHHITHIHFRITIAS TURLY,
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BR10. 12952 K IDT] TlE, ¥EFKRKS 1, 2 EhEFERKS 3, 4 TED LS LHFENA
W TWLWEDH,
BT, ZREEZTEAH L TR, FECL->TiE, 2522 FH LY, Ypaofitd 4
B2 W=D LT, #EEAEDTWD,

BR 1. DATAAMEZY S DT &, ICT 4> Computing BARDBAEAMM, HEMBIE ED &S LGEAKMLE
BEELTLSDh,
FL7=B1E, ASE (Association for Science Education) & CAS (Computing and Schools) & H#E1L T
Wb, ZIB 2Oo0HEE, FRETHD,

5 12. DATA & STEM ZiEfAfE & DEEDEK
Autodesk &\ 9 &Y, UHESOWFE N— FF—THY, STEAM HBEDORELZ T T\ 5D, FAlZ
HOWEIE, MINT < EU & OE#EL K- TRV,

B 13. Key messages DYERFDERIOIRHLII A,
6 DDF— 2 ot — VI, AEHT L 3 FAN Y F 25 MEMED DD DFYHA BB TH B,
D6, FA-BbREZTHRE L,

B 14, BERBICAT HEH - XEIXIToTLSDH,

DATA [ 28§k L T D0 20D, BIRIZIE, TTS <° Technology Supplies LTD, DATA
Harvest Tli¥, ZEREEICEAT 2HEEDRRRE - #/r 217> T\5, F7Z, DATA Harvest (%, Lego
RV T Ny x2T 7 EERY o TWbH, DATA LHRIL TV D

(https://www.data.org.uk/for-partners/corporate-members/) ®H(Z, DATA Harvest
(http://www.data-harvest.co.uk/) , Technology Supplies LTD
(http://www.technologysupplies.co.uk/) ® 2t E# LTV 5,
DATA O AR Y ——H (https://www.data.org.uk/for-partners/sponsors/) ®H1Z, TTS
(http://'www.ttsgroup.co.uk/shops/tts/Default.aspx?utm_source=TTSemail&utm_medium=email&
utm_campaign=TTSEmailFooter) 2 gi#k X1 T\ 5,

A, Fexr ORMEIS U T NBMRENDIL, TLEROEER®H Y, BEE - LR 2SBUEFTRS T
HD,
AFERY X b
1. The Design and Technology Association, D&T Practice, The design and technology publication
for the profession, Making D&T visible, Issue 2, 2014
2. The Design and Technology Association, Guidance for Foundation and Primary Phases Initial
Teacher Training and Continuing Professional Development in Design and Technology,
Standards for Newly Qualified and Practising Teachers, 2005
3. The Design and Technology Association, Minimum Competences for Trainees to Teach Design
and Technology in Secondary Schools
4. The Design and Technology Association, Projects on a Page A national scheme of work for
design and technology at Key Stages 1 and 2
5. Sioux Gardner, Head of department survival guide, The Design and Technology Association
6. Terry Bendall with John Chidgey and Ian Tildsley, Designing your new D&T Department, The
Design and Technology Association
. Kevin Jones, Your department: is it working?, The Design and Technology Association
. Mary Southall, Making a case for ..., The Design and Technology Association
. The Design and Technology Association, Design and Technology Programmes of Study: Key
Stages 1 to 3 National Curriculum in England, 2013
10. The Design and Technology Association, Designing, Number 98, Summer, 2014
11. Juliet Upton, The Case for Design and technology in Schools, The Design and Technology
Association

O 0
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12. The Design and Technology Association, Applying ICT in Design and Technology at Key Stages

1 and 2
13. The Design and Technology Association National Curriculum Expert Group for D&T, Design

and Technology Progression Framework
14. The Design and Technology Association, Primary D&T National Curriculum 2014 - Myths and

Facts
15. The Design and Technology Association, Formative Assessment — Initial Guidance

16. The Design and Technology Association, D&T Key Resources Engineering Elegance, 2011
17. The Design and Technology Association, D&T Key Resources HotStuff: Pewter casting, 2012
18. The Design and Technology Association, D&T Key Resources USB Pen

HiEF

ARPERTL, 2014 FF LT RAEGHZERILEIE T n V=7 MER [Tny =2 FOAFR: &
T LEBITIESNW A ) N—= g VHOBRE X DELN - FREEERICETO0E (F—L) =&
— ARl ERREBEREREGEER) | OXEEZT T, MREHEDEIICED Z L TE 2, BR%S
(ACRIE R DB ZRT D,

3Rk
1) Design and Technology Association, 2013 GCSE Full and Short Course, L.1-2 Diploma and L2

BTEC data, 2014a.
2) Design and Technology Association, 2013 GCE A level, AS level, L3 Diploma and L.3 BTEC data,

2014b.
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AARPEHIR BB P25 56 2% 4 5 (2014) 239~250
%= 350
2014 EFEJEDA T T KOFva Al FxaT b
[Design and Technology| & [Computing| DT
(Z%td 5 STEM 5 1EE) D s 2Lt

The Effect of the “Science, Technology, Engineering, Mathematics
(STEM) Educational Movement” in the Transition for Revision
in “Design and Technology” and “Computing” in the National

Curriculum in England from 2014

KAk HEIE" BEHR fIEZE™ 98I My
Yasumasa OOMORI Masataka ISOBE Tatsuya SAMUKAWA Sadato YAMAZAKI

AWFFEHEIE, 2014 4F 9 HEHifRA > 277> K NC #F 594 v &HikDD) & T2 ea—T
4 7 2kt D STEM #5 i&E#)(Science, Technology, Engineering and Mathematics) D58 % B 5
T D ETHD, mEFHE, STEM #HEESORELZ TN O UFTORELZ - 80, EFBEORIC
KA A /) R_X=va VAIHODTEDIZ, TFROBRELEERNCFET L mvor b &, “etEoEENE
ICEUE L7 P8 N —EEA SN TWe, 618, HEiiT A v 7 e R BEICL D27 A7 4 7 OERE
TAT 4 TOEBOFENR-BEEINTW, DT Lar Ea—TF 4 7OHEFHEEOR{LE LT,

DT Cix7 a7 5 2z X A - HIEEE,
7u s g AOEMRE, BT A e AR

1. [ZC&IC

AXY) ZADERLHIL, [ — T VT ROET
ANTy FEASEE CIF, A1 ¥V R)] THhD, 1%
VR, A7 Z2F, Jo—NX, Zay TN,
T AT RO 4AHIRD B D, KHUIKIZIE, &% D

[ aF /AU F%=7 2L (the National Curriculum, LA
TNC) bbb, A/NmOMIEERIGIE, 47T KD
NC OHEIFHFRTH %,

A 7T R, 1990 Y REORSFR O v F %
—EMHNFEELZHEBORICLD, NCEZEALD, K

(2014 4 3 A 26 H=%AF, 20144 11 A 15 H3ZH)

- oVEI € 4 NS P NE S

i BRI (BUE, BREEKRT)

FEHERERERE (Bid)

+ 20134 11 A AREE % 25 b ke (K BF), 2014
A3 AR 29 MEHRAa Rl (KR 12 TRE*

(2 Ba—TFT 40 7) THEHEMND 16METE—E L

(ZES LT DEMAERBEZ B L T,
F—TJ—F:STEM #E, L%, A/ X—vay, &4 -5 Eii7Hsr7eexilE
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MRZR BE % FEhE LTz, 2 D%, 1995 4FIZ5 1 B0
KIFET 2 DTN RIZ, PNEET 9 201 T
X7z, 2010 45 H OFEWR LIRS - BREERO
BT B~ DO BMER IR, HNLEHEE, 57185 B
TTHED LTV NC efEZHAE L, 2011 00D
NC daTEZEZBMA L=, 201349 A 11 HIZ, NC ®
1995 FREGETLIRD 2 B H O KIFSET & 725, 2014
9 HbFEM (LLT, 2014 926 NC % 2B 9~9
L7,

1990 FFhR2N 5 2007 FFARETO NCIZ 77 /ay
— (AR, £IR) 1 oA EEN2B8FHFBAICET S
EWNEATHEIEEZ V., A 19)F, 2013 F£FETO
NC ## Design and Technology (LT, DT)J DHL
WEMBEIZOWTH LTV D, BEES - Ly ik, EN
D FATHFZEHRN L OBERE & 32, 1990 4ER S 2013 4
JE(2013 4F 9 H ~2014 4E 8 H) £ THfiod> NC [Hdi
BRI OEEREEE LD TND (F1),

1990 Fhi2~ B 2007 4R NC OF-BFHE, 5k~



2014 4EEfiDA > 7T KDF > aF B Y % 2F L [Design and Technology] & [Computing| OGETIZxd 2% STEM #H #EEh o 48

K1 AVISURDFYaFILAYF1S5 A THIlT] RO 1990 £~2014 EFZTOES
1990 4F 1995 4 (KED) 1999 4F 2004 4 2007 4F 2014 4 (KkiT)
##El [Technologyl V' ## IDTJ 2 #F DT ®  #F DT ® #E DTy 7 #F IDT) ® (5
(5 ~16 HME) (5 ~16 ) (5~167  (5~165% (5~14 &  ~14 )
 HREREL H O NER &) YE) &)
i, Designand  #f} [IT) 2 #A TICT) 9 %8 TICT) % TICT) » #F
Technology (DT) | (5 ~16 FH(E) (5~16ms © (5~16m%  (5~16 i [Computing| ®
BEL, DT & ITD 2% &) AE) &) (5 ~16 FRAHE)
[nformation Bhic oy - FR DL TR - HB O LB
Technology (IT) | s H kW, H
BLH O 2 B B AL & NAEDOK
gD

il BB ~8) IS E, EFLMMEMR LT,

16 i E CORGHABEREZ, 4 >OHE R Key
Stage,LL T KS) TX49 5, KS1IiX5m~ 7%, KS
2137 ~11 5%, KS31% 11~14 5%, KS41X 14 5%~16
mCHDH, 2014 FFEHiR NC D& TOHEFNL, =87
07T MIBWT, BREROFE BR (Purpose of
study), HE (Aims) &, #HFEAZ (Subject content)
N, % KS TRENTWS,

F£1izks L, 1990 K TiE, DT & lNnformation
Technology (LA F, I @ 2 B E#HE» O 725
[Technology] L MEENZ1#EHBITH-T=, LL,

BEMREEND 2 BB MR OELIZ LY 1D, 1995
FITIE, DT & IT O 2 BRHI 38 L 72, 1999 FFhl T,
Z#& IT 1%, [ Information and Communication
Technology (LR, ICT)) O#EFRI4 L 7p~ 7=, #F ICT
DENFATHE D103 25 H 5,

NC2014 F % Tk, ZFt4 [TCT) 1% IComputing

(LR, avCa—7 42 7) ) ICAHERICRY, R
FEENEDOKIEZ2 FE LAMThhiz, 2014 405 Eli
DHERa L Ea—T 4 701%, KS1715H KS4 £TH
EThHs,

AMFFED HHIE, 2014 FEFEROEE [7H A &
Hiff) LHEE (a0 Va—T 4 7] OWRGETORMEZE R
72 L7z STEM B HEHOKELHLNNCTHZ L TH
%o ARWFIEE M ZEMT 572912, STEM(Science,
Technology, Engineering, Mathematics)#H (2 BiE#E
% 2 DOME FALREZ % ET D, ABF5ED STEM
BRSO EFIL, BybeeZHSX, [HAORE - £
i« T - B IS BE T R - Bl o PRARIEE, 21
HfL O R ki 20 ) 2 COHRORE-Hl ) 7
=D 1) b & T, FRICRTE O S EEE LR
D OGN « TR RHEEICLY, Bk =y L
E N A XL %2 H 5 5B 7 BN R FIR A B R D 72
DHEERNHEEE)) LEERT D,
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2008 4F, A % U A Worcester KF2HE FHllZ AR
iz STEM F— A%, 4 ¥ U A0 X% STEM #HHiE
B (p.6, Fig.1.1) 9% F L b7z 1T, 2000 05,
STEM HEMSPHBEICHWG, AL T
fiLTWD, 4%V AOEMEE NI E D Banks and
Barlex (X, A ¥ U 2® STEM #E Ti, BUFBORICHK
S A 7 _=v 3] AMOAIH, TREAGESHS
R DR & THIRT YA BT X D R
WICESSKERRELZ —BREL TWD LI L2 19,

—JF, £ 77 K NC D 2014 FFEEfEhZF (DT
L larvta—7 47 OUGTICEEL, STEM #E
HBEIOBOR L2 MG LIZERNOEITIFZEIL, & Ro
ROARINTWRNE I THD, A/NiwTIE, 2014
FEERERO W HFE LI STEM HEEE O ELZ )7
CEZLBHT D00 2 OO FIEREERE LT,

F1OTAGEREIE, (7T RigBiF 5 STEM #
BORMEE, STEM HEMBICER LI-RFToh 5,
AT T REEhA XY AZBIT 5 STEM #E Of%
FRIZBEI LTI, $BE 200LTIENFELY, A XU X
TIX, Miller and Osborn & D¥ERO L 512, WREAERE
DN, BRI E 2 &2 FRATIIHEIIZE L b
7, B OCHRO H CREERN R E R E RO AE &
Fo AW ERMBEIZR > TnD 2D, 5L,
A XY ZAOHANEEN & BT BRZ T B 22,

A XY RZHF5H STEM HEEBE O L, kO
HEEIZ DWW T, RH 20033 L T\ d, 2004 7, A
XU ZAMBEEHM Treasury), [FEEGEFXE (4
(Department of Trade and Industry: DTI), [RI#HE
e (4FF) (Department for Education and Skills:
DfES)IE, [BlE A /= a2 VBT 5 BRSP4
2004-2014] #%F L, 2004 FE» 5 2014 FFE TO
STEM # & O BARM 22 HAE A 3E LTz 29, 2006 4,
DfES & DTI o#EED 17 HOX 1 T, ISTEM &K



AARE BT 2

DI NF v ARG R Lz 2024 [FRTiE, £To
AL, KX % STEM #E AE D=2, Fith
2(The Royal Society), 32 T.5%7 # 7 X —(The Royal
Academy of Engineering)%:®/ A L ~L®D STEM %
g7 n—7=~8, 35825 STEMT L2 hU—0
REAIRE LT,

%2 O FAEREIL, STEM #E CHICE SN D T4
I R—a v, TEIRT A VBB X DRI,

FAHE ARSI 288 1DICEIRL, 2013 4R
JEETOHR DT &, 2014 FEFEfEHROZEE DT
EDEWKY, 2013 £ E TOHF TICT) &, 2014
EERROBE T2 Ea—T 4 7] L DOEOORKG
Tdh b, Bybeel? 2k 5 &, [EHIED STEM #H I,
Il DI D Fp\ OB RE &, HAfr O o BB Ik % B
fift 2 —JEHEE L 72 i AUV v, TSTEM 25 Tl
EEHABELRIN G, TFEORMIN 2 FH 2k LT
X7 by, TTARIRERRR & oA ) N—v 3 v a ERE
GEL, 2o REFEEIOFBELEREE CH S, [EHE
ET A T AEE RS MR T, TR ths
R TREFVEEELZ7H L 2TE R 6720 CLE,
p.996)] LT 5,

A7 T RO 2013 4E£ T DTy TiE, [T
WA BT LD ERR ], TR E ARSI T2
W IR bNTELEN, T4 ) "= 3 v ORGER,
PERD NCO-D TlHIF & A EHV Do Tz, AN
Ti, NC2014 FEfihit DT T, 4/ _R—v =3 &,

THHT A BB X D, TR AT S
xR o—EoREIL, STEM HEHEIOE
BEZ B2, Bat%EiT5, 72, STEM #HHFE
OB L 27T, NC2014 ‘EEMifRTI1E, ICTI 7>
blarvta—7 407 ~OBRAHEE L ILICNE
ORMERRE LM Tb- L& 2, BitzitEtn s,

728, ERNOFEATHR T, [HiiT¥1r7mtx
BB 2B 2 e B S HE L, B ROBRY A7 6
RN, ZF T, ABFFETIE, Layton2od [HF7 ¥ A
7 atABE] OHEICH S, Layton (%, [HikFT
A TawABE &, WEEORE], [HEED
LR, I7 AT 4 T O, 1507 A7 4 7 DR,

MESR ORI, TESRORER) OB WMEZHAIITEAR
) DO BBRAE ERKT D, £/, Layton 1F, I
T a 7o BE) & HiFT A =0 7 E3)
ZREFEE L, AFEICBNTHAEE TS,

[HT A 7t 2 BE | 24 mEkE 0 e
X, Breckon 2MREHD 14010 16 A tE e Lz
THf ) #RE(p. 2)0TEFKR L TV 5D, MBEFHEIC,
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SREES 56 & 475 (2014)

[T A2 OFWIE, K&< (1) HiiEpilEs
L (2) BT A a2 EE LA IEEASR
Z BT DS RERL A D 2 o2 5 1), (2) Bt
THAL L Tuv A BEIE, A= 3 (p.6)2D
& U A7 FHITEEN(p. 2)290 PDCA v A7 A (i
DO E T AT 4 7 OERR, &t - 5tl, 745
4 T HEBT D7D ORME - BE, WEIRT A v
RO L - FEAULOFAAMETBIE &2 £ 5 Bl
THA L TavABEEHY) IFEKRROEKTH
WHiLs,

2. IRAE

AKFFERF GO FCHRD 1 o1F, 20134E 9 H11HITA
V7T v REEHR DOWeb TAR & 117220144 FEHihi
NCIEITH D,

R DT Ti, 20134E5 H 16 HIZ, Design and
Technology Association (DATA) @ Green =& &, /»
A L~LD STEM KNV —FThHHESETET T
36 DM LR DRI D LFEDTZHD

Bl (E4E)|] Harrison £EMNHBEAICIEE L,
2014 EFEHMifR DT k> NC Eifi 29D/ #4125 B
L7- &R IR R L fiRgi s L7z, DATA &%, A
Y77 ROEFE DT B8 - 1TBERE - F5eE 030
ALTWAHRKMMTH LD 1V, NC2014 FENihK DT
OEE BN, B E WA, BTSN 2R LTV 5 30,
2014 FEEHERK DT ® NC =% 28— b 7 b— 7 HER
L7z, MPEH Y %25 LA TOEED DT BR#EE
B fRE Al O JREE) 202 2R L, STEM #HE DO
AT TS E T LT 2014 FFEJEh ©— B ER
NTNWD T _"—=vay) b e FEE] OBl
WCEBL, RICEH L, 72, UL 2014 FEEHR
DT O NC =% A X— b Z—7MER L T2 [0 7=
DOFEA v —, 8 - fEHEE 290 g A v —
V)L EE - AR OBl G, % KS © DT O
HRNEE T LDz,

BR a2 Ea—T 0 72O ThH, WIToIcky,
NC2014FEMRBF 2 v B a—TF 4 T OFEEER,
AL NAENERRESNTVDH0, 20124ED N THT
NTI—=0D [Txy NETU0, FHED, AFY A0
FERICB TS Aa Y 2—TF 42 (Shut down or
restart? The way for Computing in UK schools) | 3V
TRESNEZT 07T AOEREZ BER LR
BOBSENS, NCHER 2V a—TF 4 7T DEKSON
REEBEM LT,

N
S —
Ay
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MAT, BHEEROCHEEY A ~, DATA %0 [DT]
LITT %3230 [ar Y a—T7 7] BEBEEY
EDICERFHERC T A MRSk &, Birmingham City K%
Prof. Clare Benson %5 & OFMEIZ L DA A =T
7o

3. MEARUEER

3.1 2014 £XFEMROEF DT
A 77 RNCHEFRTIL, 20124 6 H b, 2014
FEEMEROLGTIEENEM Iz, DT T, HEELAD
AR A H (Inspector), “FIK « KFHE, #HOHEFEHE
HEEHEE LI, /XY 20 DT HBOHEFE - L
SO TH D DATAOD Green &K%, DT @
72H D= F A R— k7 jL— 7 (Expert Group for
D&T)| EFd % AL R—ZHH LT\ 5 2029,
201345 H 16 H, DATA @ Green &K &, /1 L
)LD STEM S 7 N—"T"T 2 L THET T I —
36 DM TN GRS N D LFDOIODHE
#2(E4E)] Harrison 1%, 2014 45 DT B 0
NC & 9% BE A IR Lo, RERORRITIE,
NC DR, FrioFhy: & 807 & 0D —g D FFEN
BHRE STV, 612, 2013 24 A 19 HIZEN T
FTHT I —OXEEZIT T, PIEPEFREE, HE
FERRHERY, PEZE - R AREREE L OIHSICHES X,
BREDMERR ST BFEIZ DWW T OFEIR N /L S 47z 29,
WIZ, 2014 T2 6 EOHEF DT OFEH B %2, &
212" T, 20 [FH¥ A1 =27 (designing)] & [
fE(making) | & OBHRICOWTIE, T—J7 O R A
RERRD D WVIFBRIR T 0t 2% 72 L HEETIERL (as
opposed to a formulaic linear or cyclical process),
Vi L D (iterative process) 7' 7t A(p.5)] R LT
W5 28, FREOEINEEE T, RS fE] ofn
RBZ, L L, i & BYEE R ATHIZ 2 DI Xy
THOTIHRL, BIFTYA T re R BEE T
I REr - BUERER O B EEE) 28K L TnWD 2 &
X, B Thd, LT, [T A =07
(designing)] 1%, 2 DKM 3LH T, FEHH
X, TRIA< DT #E oA A AL, e A= -
T -arvta—7 4277 — MR OMSEL2TEH
T2 ZEPHEINTND, Dk, STEM HE
DB EBRIZITTNDLEBZIOND.AF Y ZABUNIL,
STEM 25 O Fe 5 % [E DRk L & B854 %38 < fie B ERRE
EL, KEZIZUD & LIofthoeEsgE & [FEkic, ®E
B bt a2 X2 A EHEE L LTORE L, HEE
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#2 2014 EEHEOHE DT DFE B

(D) AEEPECIBEIERIE A L, Bix ekl T (Ho &,
fitFD=—2 -+ ZK - i) 2ZELRND, BFEN
THR BN LENBELRRET 2882 T A =
v 7' (designing) L, #{E(making)d %

@) WWIR BRI O AE B L, BE- A =R L%
AL a—T 4T T — MR OMHEZTENT S

B) A /=T 4 TIOREMI T, FREREN DB HTTR
2R D720, ADY A7 ZRtT D HEEFETD

@) HEiffOEREBLFMMEEZBLUC, T4 &7 /R
T—OERD, HFEEROCHR~DOREERITT L
WZDOWT, ANEMZRBRRZ RS 5

(6G) o, ERO[IE, b - & - ik~ OER%Z 2
k9%

Hid : SCH#R 8) p.208 @ Design and technology @
Purpose of study |25 &% & 08 ERL LTz,

R A L2 D NMBERE LT STEM #HE A H#EdE L C
VW5 23),24)

2014 3l DT ZFBIEX, UTF4RTH D,
(1) B2 OEBZZT L RT 57 7 /7 o o—ofitht
WZH LA TSINT D720, BERAIEN D, 77
=NV CTEBERNZRHEMAE R IED 2 &, (2) k6
B, AX VOFEHE LT OEAL, =2 ——DOKE
TSI DBEDOEWT v N2 A IR A, T A L,
BETHZ L, (3)BEBTLOT AT 47 L8, tha
DEAFIEE 2, HRE - M - BB 2 2 &, (4)5REF
DORBZEM - JSHL, HEFEEZZSZEThoT
(p.208) ®, NC2014 #Efihi > DT D7z D =¥ A
RN— M N—7] OIERCE 3D T (Key) A v —
Ui, (1) =—%—, (2)HM, (3)kEEE, (4)
T ORE, (5)1 /X—v=ary (£3), (6)
224 - {Z1EME (authenticity) (E3)Tho7=, Zh b

(1) ~ (6) 1%, FEEYLFE MR O Z/: &
L7=(p.1)27,

AN CUE, ABFZE )71 CTRIDE L7z FALRE DS 1 &
F2EREtT A0, (5)14 /_X—vard, (6)
LA FRMEICER L2, K30 (5) f / N—var
X, T—#EOTHFA T AT 47 LRYEEEL A ) _—
arRROohisrFu s FTREL, ILENEE
ZRABAR & T OB IR 2 R & 55 (Projects that
encourage innovation lead to a range of design ideas
and products being developed and are characterized
by engaging open-ended starting points for
learning.) | EEFLTCND 20, £z, £ /=T 17
 THHEMOOIZ, AV oL, g, Aldn,
U A7 %5 {EBE) (being original, imaginative,



R3 RNV F 25 LTRERAIBEGHR DT) REH A EEFEHE
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(2014)

— M/ R=Yayv) & TRE - §FEHE] —

S DAEMED
D a5 Bl - AT ONE 2RI - FE ReRR - AYE
Jit KS 1~ 31231F % FEf A RIS 572 0% L FHI B
LR @béw
7%
(5) 41/ KS1 (5~7) : 1~2FFE0FEHEIL, [A—ArF7 V70K KS1~3
—av RKFERBBANWDLHT, 77 4 (DN DHAHR) DR LLBIEDHET - BT A MEEBEICH L bz o
BT 4 T -8 UYET S CWOBBERE 2 bNE, FEEE, E T, AIERY - ABERICHIS LT ERH O E
VEBUEERAT DL MBI KGO DIRET H2DOIZE L TV EIETEL, R WEFTN? AT, fi&
IR, FEE O DEIAMADRVE IICT B TIEERIET S, FEER, BTOENE E 2 ET
X, BEAZHE SEEICEZSD, I —RICLABMS Y (55U 7) 2L KS2~3 RN
IAV VI T, AIREN BN T AT 4 T LRI EERN - R E LT, - JHiNT g v L REORIC, A
ek A %o BUERDLZ L EEIND, VOFUT 4 oimnEbLTH il
DA N AL COETN? H & %
5, —#HOT KS2 (7T~11 &) : VA7 ALENEAEHNT, WSE T - VA7 2BEL, TOMEOME EBo X o
FA T AT WAL BUWETHEE, 3~4FEOFEEL, ME OHNTT A FEF I TOETH? oy &
74T EREE EERREMR - RIS AHENS 2 OND, EOHMEMN L TREOT TV U EIF RTHWA TS RS w1
A ) R— AT TERAET D, FEAL, EREL TS —D=—XTxt JR—va ] OFWREIEMREL W TTH
TarnRy ST 5H, FEHER, HIFTYA U LETAT 4T 0D, 28I 550 THETM?
bhbs7rY AZICHET D, dBa—F =T o TRV D 58 E, HRIUE A/ _X—varn, 8EoFHN ik,
=7 NTHE HT5HILT, BMNRRIFIEEZRT S, 4 U T, BT, FHEAL o EET a2 0h B Y 0 FE
L, EEMER Ok RREZAET 2 Z EARObND, T, FORERE/LERERL B E & E
B xR L TWHONEHEMLTVEST T 57120
THFERIER KS3 (11~14 %) : FEEE, FERITECEVZEEL, AN ne iz, Fok
R E T v ORKANRBAEREE LTEZD, TEEN, B4 THEZ DIRARGE
2o — K] OFHE, B Sy 7 OFFAEKE TV A 35, BFEES  KS3 AT 5 O
2, HRHRE S 2 R 5, R EE, RSy 7N EERE A =Y arol&z v, b TF
ICHEERE RITZ R NEWVWIEZND, Ny 703 0%, BEREIC T a4 o ERUEESIRE LT D
AEEZ2HE NI BRANEEET L, FEEL, VA7 2HENRR WETH?
MBI EAREICTERAT 5 Z L 28T 5, P, 8ET 2800 - BMRZAIET L L&, YORE
O I EECHIER), a L B a—2 7537 4 v VHEIC LB A Y BN 2 @ E TV E,
=T E Ny ZI T BIFEIREITLY, A ) =g v OB AL FHLTWET 2
BRD D,
(6) &+ KS1 (5~75%) : 1 FEDOFEFITL, ik, @%M%y b KS1~3
1AM HizANT, Z=ORbLADBDNSLHHD, BENHVLZELE - FEEFIL, BEMHT, BHREV
FEEFL, MY RAET S BEREZLND, FEFIE, EE)OMI TR TuYzs b EFEITTEET
B EME D er 55579 1 L RMBEOE L RZEOMBICK LT, BB 22
BB L 5 m@d s, FEEL, ROPOBLbEMoTT A7 4 7 OB+ - HIRREEROLELEEL,
;’@ m’g%gg RBEIT, IHEOR T E2HIT VA v - BUET 5, FHEL, & — D B &R A LT
7o U, O H i F DY A X AR - L, RO, AT A - (LT, HENTEET M
S L,  WTOLIES, 2= PR LT RE R R D BT Oy - RIS X 5 5 &5 7R, A
BifE s CEZD, MOFFED B 5 RIS T
NR D LN BhHLTHWETN?
= KS2 (7~11 %) : 5FFEOFEEL, MMEELBELT, EHEX - ZR (591 0 L85 oRE
— 7 xBTS, FEEL, IO — I —~—F v N RN, NE B, X0 RE 2 B E W I

EROF LWA—TZHRET 5 Z & 2KET 5, 2EEL, diEHE
T, BFEOA—T %I, MBI N—T OEHEHERT D, £ L
T, BT A UHREEZ S Y, RO HE - B2H - I2BWT
DT D, RS A =y 2 EDXHITERY AN D XV,
F o, WO A EO LD ICRE LD KO0k SliconTE X
b, FEEFZ, A==~ —FT v MREZA—TEFTVIAR, 74—
RNy ZIERICESE, LU EREET D,

KBS DR > T E
T
cEEO—F—Fxtg L L,
HIEZ2 H A2 33 < L & Al
LTCWETHn?
C BRINTE L IS, BT YA
vr7uvw A BEEERHWC, #

mEAE L CWETN?
KS3 (11~14 5%) : F#HEL, HEWECE, BOEARy hTlES
NCWLZFAET 5, FEHET, EALEKEE LV, B gKgo~3

M HRKREMTOT LB T —va v EGHET 5, 2 LT, fFx
AT R 2B 2, FrA O HUIsE /N S e i & B
THA T 5, FREL, BET 2 WHEMRT 2 DORELITI,
LB RR DA BERE (R - 2P - $8) ICBWT, KA SRR
DI, FEER, KEAORAOEMEZ L, BEROLEEFEE
%%, £ LT, EfOaR &S L, LERE LT 5720 yx
AREEZERT D,

cHE [FY A L TFY
A EEUE LB OEM S, fh
DHREIL DO S V) X = T L THIE
LIZfREOEWNEZBEML TV E
AN

B SR 2T D 6 & 7T HICESE, EHELIMER LT,

HEOLY DIZEITIG UT-EM OB EIRRE L, £
HE 218 LT S5, FRIC, SEEBRMICIE CciE

creative and taking risks for a purpose) ] & HET
5(p.3)28, #HAFE DT T, A/ _—va ez, %
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4 2014ENLEHED TOHERABTOME

KS1 (5~75%)

KsS2 (7~11 )

KS3 (11~145)

(1) FEALBLAE (R i - BREERY -
R R E ) (2D E,

B 53 - i (SR SO RERY -

(D) A 7 R_—=F 17, HERER, FEMN
L DT VA RO VERL
Q) TAT 4 TIRE-RIDTZDD A

1) 2 —WP—=—X" DO FfiE
(2) F WA o It
@) FYA

TFA v FHEMRGLOT VA v v 7, KimifERk & CAD FIH WA FII7 ) (EREY AT A
Q)7 AT 47 DI - A EDA4 7 X—va vl BREA R
1 - ICT 12 & Dimik & £ W), L= NPT YA
B)e-FHFA v R— 7+ VA
(1) 3238 (G- R AR - A0 BF58), (1) 38 B - S O Y] 2038 4R - 15 (1) CAM #/E
mige T8 HAE IR O3RN 15 Q) BEREME - FHEMEEZ BB Lkl QO MEMEZBEL, KS1,27156&5
Q) AW, FEOMEIOMY) 72 T 7R 3R & T IS E A X &< LR
BRI
(1) BERS S O TR & 5l (1) BERG S O TR & 514 (1) Heffr o JFE s & BRAF U 7= BT aTAfh,
SEff 2) 7 WA AT K D EH @) IME OT VA o HUE TR @) HifiA /) _—v =2

(3) 2 —F— AN & B B 0 i
(4) HEAIFIER - BHE

(D) WIS DR & 22N
(2) By - BEN S O

F I = NI

(1) I LAEAY, - o 5 1%

@)1 bV 7 B EE OB

(3) Bk~ T — & S & MIA AT
AT B OFER - TE

(1) Ao e OV A B 32 0D B

(2) = RV X — 25 4 & B0 (T 2 % BAR
L7 BE, SR 22t o 27 Z B
it

5

(4) T2V o— & B IA J T2 L,
L, a7 Z A K D EH - HIE

HilL STk 8) @ pp. 200-212 12 HES X, EFH O BNER LT,

ZELUT, IV 2fElaeTHIL, O E RREY
L1 DEIE - tE % T 2 A1ER 72 BE O F R R S
LTV,

3D (6) B2 - FEEOD ) F 2T 2H5ETIE,
MR ET, By B OMFIZE > TEEERSH Y,
FEHB RGO T A o L, BT Z 3k 5
Nz EELZEINTWE=, KS3ITBIT 5 EEFITIE,
FEE, RRBARIBEOSEM (75 & - %) 12k
W, RIEN & A RSO ERRBI L STz 20,
6 SDOEERA v —(Key messages)D 1 D> ThHhD [%
AL (p.2)20TIE, fERE - 24 - A L3k, DT
Tuv=l NEERTAHERIS, VAT TREAA L NOE
T2k (p.2) 29, [ZEL{FHENE) 27—~z

BO—EORENRK STV,

NC2014 4k > DT OW, JRIE S 52 & G
ZEE LT BRNEOMEZ, £4177,

BEER « LIRF WK 4 & 5 TR L7z 2013 £ TOHF
DT 87 v /T AL g U7 R, EIC2 2OEHE K
NEBN, #11k, KS2 (7~115%) & KS3 (11
~14 %) BT D, HiiTY¥ A 7w ABEICLD
A R_N=va MEE —BEALLEATHD, FH21E,
A s =gk, fFE- ek FEEEE O
FAFE BT 720, BT A o e A BB
5 XA A7 Y (Biomimicry) ] #E&42 HHl & LT
AR LR THD, XA FIIZ Y EE, VATLAEL
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TOERERITI T DAL L Ffnz 2O, 207 A
R ut REBMT D (FRiEA AL —va U E
B5) EWIHHETA /"= a V&AL, (ERE
Dffk L REARRBAZ EB L L5 LT H&TH 5,

3.2 204 EEEROBEHM IV EL—T 12T

2012 4F 1 H, /~A L-yLd STEM Sl 7 )v—7D—
DTHDENLTLET BT =%, HEEOFHEN? A
XV AOEERIZBTDa v Ca—T 4 T EITH 712
D5 (Shut down or restart? The way forward for
computing in UK schools) | 3VZ /A% L7z, FCEIC L
5L, TEHNOZL OFRIIB T arBa—T 407
BB, BUE, MO TRERBERALZRZ TV, BIE
® [ICTJ #HFRHE, WEPIATETEL, arEa—7
A T ~ORLEFEEFEICED SELBREN, ZHED )
BRRZETHETIERY, ZEFICEL 5T, ICT
HECHR 2RSS, BN 2T o DAV T T U—A
XL (U—FKTuakyh i, T—F—2R) Bz
BNTWARETHD (p.5)] LEEWMLIZ, oF7-
LEMA 4 5T T D, (1)BIITO NC O#HF ICT
BT DEREHERMN, (2) T4 PHN VT T —D
AW D LR FETCE 2 HEORE, (3) 2
Ea—7 4 U TIZBET DM DORE, (4)FRDSRK
HHENFEOENT, 2V Ea—T 4 VT EHREMICHEE T
XRWA T TR TH D, ZOX I RELDHEFICE



H A E BT R

v, MNCT TIE, AK#ZHMLEDOHD [ar Ea—X
A AN, BESNEER RN, 2ot
2k, Z2<o—EANIE, ICT I L TEHEEMIZE S
20085 (p.8)] WEWH Z Lan, [ICT) DHGE
W2 5 2R IRIN &, EEOIFENRORNSE D
RTEMEE L,

&bz, FEWS HTIX, [ICT) %, 1999 4 Al
Lk NC TEZRINT-HERA] L HEEOEW®A BT
Liz, [ava—T 407 &, I, FRTIX
ICT, EERTIZIT LML, IBAVERNE X OE
LTWb] EHELRE, iz, avBa—FP Az
R &, 17 r g ASERD, T—2E, 7Y
R L7382 w i LT W72 38 & L, TIT) %,
MPEER N, B3, Zifihd, ZIRES TERAINT
BY, IT A7 L « AWER - Yoy 7 MEH
EEELa L Ea—2OMEM (IT 1%, EECTHERS
AR L 0 I3, —Icix, arEa— 2R
AELTWD)] &L, T4 02V 0T 70— %,
a2 B a—Z &3 25— %aE ), HEFHEA DR
EWVS LY, L LAEBMEM A XL LHEL, £ L
T, FXEDO 17TEHIZT, 2 Ea—T 4 7 D%H
WELLT, ava— VAo A [F4THVA
Fu) HEREEN O3 >OFEZRE L,

Mz T, #F TICT) TI%, ZHERREET TR,
YEa— YA T AT D BRI R S
ExEF5S THPEEER # (Continuing Professional
Development, CPD) | Ot EEENAR o THD &
L7z, £72, STEM #E 2 FS5HRLC=—A~0D
Kz E Lz (p48) 39, A F U RIE, 2008 Fi2A
Y7 Ty R 3—7 REMHNIZ, National STEM
Centre®?#BAZR L, ¥ ¥V v —ZEMH O E CES
LTW3, FEryZ—nalsyarOWNiRiE, (1)
FIRITFIATY), ~NVF AT 47, #h, (2) HEEER
- [, (3) REOH+HEMAG]RY a7
— WA 7EW, (4) STEM Bk X#, (5) UK Space
Education Office (UK-ESERO)D&JH, (6) eLibrary
1285 STEM##MCTHDH, S5, STEMT 4 L7k
J— X 33%, 2008 412 STEM ﬁrﬁfﬁﬁélfﬁﬁ‘é?
— N2 %Rl L, BARRICX, 1772 =227 —
N B =TV T 5T R BEFEOR T

ha

RigEEOEOOF g F v 2 —], [STEM X
K, TR% = o=7 U v 7 Hiffc BT 5 Ltkor-

OO UK VY =AU H—] 72¥, )T r—<ILE
FELT, 8% NPO HIEN M - EET 2 1982,
STEM #(5 Ti%, F#RICBIT D7+ —~VEELITT

BEEE 6B 45
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(2014)

372 < REENERT S /) v 7 —~v VB ZERT
b, 7 A —<IVEEIL, %Ur1téﬂf:$ﬁﬁt%'JVW'G
DHEBEIEEBTHLOIZHKIL, /v 7+ —~VHE
EHOFIRBE UM, D EE’J%%OT#H@ESMK%(
BIEE) 2\ 9, National STEM Centre 1%, / > 7 +—
< VB L L TORESLCNPO MK 7 E O BHLR I
flifERE AR L TND, I oORIIKIE, £, &
¥, FiE4 (Department for Children, School and
Families, 2010 -2 TR CHEHBEAICHE) ) & B
VARA, A ) _X— 3 LHifEYE (Department for
Business, Innovation and Skills) | 75 &4t %2 %
\7, STEM #(E O HBHRELDIRHEIZES D TV D,

NC2014 FEFERROHEF T2 ¥ a—F 0 7)1,
BEEOHEFRAEE, KPHA, FREE, KHOHFE
REFEHEEDN, (WEPENCHBa L Ea-T 17
D=HD ITT O=xF A/~ k7 L—7 (Primary and
Secondary National Curriculum for Computing in
ITT Expert Group)| 39Z3WCYERL L7=, 2013 4F 2
H7RH, BEAZL, NCHERS I VRESNSEREE
ANF L7289, X5, 20134E6 H 930 HEFHIL, £
SETFT T I —FHOEREEOHEEBKICL Y, ICT
MHALEa—T 4 T ~DEBEEL 2 RE LT,
HRAHELERE L-arvta—T 4 7ORME LI,
[HZF ICT 2 KIRIC R L7 BEE, WERZR LT 39,
FrEEL, ara—2EERALEESZ L, FEH
W77 v 77 AMERAXF NV E —JBER L, T 1 ¥ X Lk
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Abstract

This study was conducted to clarify the effect of the STEM (Science, Technology, Engineering and
Mathematics) educational movement in the revision of each subject studied for specific purposes, aims and
contents in both “Design and Technology (DT)”and “Computing” in the National Curriculum in England from
2014. The results are summarized as follows: (1) As both academic subjects are influenced by the
implementation of STEM education, it is largely concentrated on project work to make pupils’ attitudes more
meaningful and significant toward the creation of the innovation in technology as a matter of British
governmental policy, and taking into account its authenticity. (2) Their subjects from 2014 put great emphasis
on developing the pupils’ generation of ideas and their realization of tasks through the technological design
process of thinking. This study focuses on the cooperation between measurements and controls, using
computers in “DT”, and a concentrated deliberation of the procedures in the processing of information to
create simple programs, in addition to creating the design and production of digital works related to
“Computing”.

Key words : STEM education, Engineering, Innovation, Authenticity, Technological design process thinking
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1TL7, AV —7 by MTIE, BT 2 IR 2 BIE L, e TR RkOtSz2 8
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AT L, 12982 =y FOMEORI e Lz, £, 4772 Rz T, 2014
FENSHEIEONCODTTIE, B L NAEDKIER LA LM Thi,

Z T, AWETIE, BARD 2008 AR TR ERREEEEI 2 B B1T H UGED BARRIFIHOM
WIWZHESX, A7 T FD 2014 FERF>a A B ) 274 DT & ITEEA @ Standard for
Technological Literacy D#E T V % 27 AF5EAHE LT, FEONFHEMRSCIEENEDOH V HFIZo0
TORR MR E T 5,

HERAE

HARDOEWREEIL, (27T RROKEITHART, TEKEBEOROFER TH D, TDI=, A
TT 2 RO 2014 R ad 2T ADT & HAE ZHET DI, KS3OFE T v /T A
DHEMTEGRE L, HAROEMRIEE & Oz 175, KS3DFEE a7 I Mk, 1) [
TE1 TRHME) T2 =72k OATHE CREINTEY, MEND TR L) 2518 L
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£2. 2014 EHSERED T DHFABTOHEE
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%) PO IOIZFEEG RS L0 E < LIERYE
(1) Bl OIESD 2 B U 72 B A
e (Z)T/{WT{\/Z\“*‘\/S v
! (3) 22—V —FHhiz L R OkE
(4) Hlrfmes - HIE
(1) B R OB D PR
T =TIVISHER  (2) mRoL 25 A L RO A B L7 YR, e
B2 R S AT b DO PR

[EEZ, ITEA (2000) ® & AAL ZHET HERCIE, AARD T AREREICHYS 355 6 ~ 8 FED
B ifgestge 45, £7-, ITEA (20000 @ STL 1%, SHEREDD 12 F4E (B ARR3ERE) £ T,
H20DAZ U H— RIDRE SN TS, 20 DAZ A — RIIL, S TOMEAERZ®EL T, L[FHE
AN L DN O AAERR LTS, S0 ) BikmiERZEMA L Rk A4 X —RE&, 74
ATV ADRENBEREZER L [Tt R AXZ—RFnbHEETWD, 20 DAX X — KD H
B, 14~20 13 A2 2 — R L [FuvzrxZ2 24— OWFNAEESL TV, 22T, 1
~TD [FHFAZ A —R] L, 8~13FTO [FukvrRAZ L2 — | B#WENEETSH (3),
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Hi88 : ITEA : Standards for Technological Literacy, Content for the Study of Technology, ITEA, p.15 (2000)

1. Bl L& #EH

Bl oAE 2. BAROHFEZABEE

3. BINHEORhEM: L, Bt & ko Btk

4. HAfrosUb), 2R, #RER), BiarYes s
TP 5. BREEICKT o2

= 6. HIOBAYE EFMIZIB T HitaDRE

7. RSN DA DR
. 8. 7VA L (HMAREES) DR
FHAFRIETE 9. o P=T VLTS v (= v=7 Y v 7 L D EAE)
) 10. ROBRERIZ ST DRVEDIE R, WIFER%E & BPU R, B JOERORE
ety 1 TYA L (BAANERS)) 7w ADIEH
BITESTCR 0 bt & o A KoM &
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#£3LV, 1~31%, HIFOARE, 4~71%, HiffEtts, 8~101%, TV A v (HilAhEEHE) <
Rl En Wb, Toh T, 1~71% FR#HAY L Z—FK] THY, 8~101% [TakvrzrZ &
— R IZEYT 5, [AEEIS, 11~13 1%, HffittECTRERENTHY, Zhb [Trkw A A F o F— K]
24T 5,

#£ 1 TR ULIEZAARDHN DB SETOEATT#t oG, EEARMEA kL, 12HB 2004 L
L7z (F4),

®4. R1ICETS12IBEOEERAE
BB &N Al
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EWE R
T HiE A
T A&ET 57
BB S ~DZZHY
fth &b b))
IR PE 2 B9 H B SE
T U A7 ORE S E DT HAN - BBEE & OBtk
DOEEfR
HATZ 303 2 e
HA B ARRNE
fth Rl & o Bt
XERPORES 1, O, I OFHFE R1OI, I, MK

—

=]

=
®@EEe OO OOO

K4LY, FHEEE, 17T FRITEA DFNE L 2L, BEMEOFEEZHRET 2, £ED
2 X ORGIRER DN R D5 E120E, R L C, RAEHWra1T 9,

HRRUBE

BARDEMABFIETORRASE, 10T 5 0 FEDHE

DT DEF DT DEM - BIEE - AR

20144E0 6 BEDONCHOETDOHFHNE, FEH T 07T BT, HREEOEE BE (Purpose of
study), B (Aims) &, ZEWWNZA (Subject content) 78, FKST/RIN TS, 20144EH 5 i D
NCTIE, NC& L TOMENMERI &R OB B RSN Te, THRKSHK TREE T, 58E1T,
MM T LR T ST MIHR SN T DM EE A% L, SRR 2 B - I - ISH T D 2 & 2SI
ENTWD, | ODHDOETLICET EN7- (Department for Education, 2013) */,
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2014 F-0> 6 FEROEFE DT OFE A%, #5177,

x5. HHDT OFETEM

HE TV b7 my—]) X, FEEFOEREME L, BENT, ERNLREEEERL
T 5, FEHEX, BIEERCA A—VEEHL, ekl (Bt o=—X « ZK - fifi)
EHEE LN, BRI OEED & 5 AL R 28527 A1 o (BALEIRE) L, BYE
T 5, THEX, WASBROM#BEESL, By By - v=7) 07 arta—T 1
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H 8 : Department for Education. (2013). The National Curriculum for England.

https://www.gov.uk/government/organisations/department-for-education/series/national-curriculum.
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&, HT A e ARE A O THREEREESRI TR R LIRS LETH D, K5 DEAMIND 33X
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—T A 7T — MR OFRREATERN T 5 2 E PRI TV D, 2D Z L2 LY, STEM, STEAM,
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£ 97, BRI A FAEISCIAME S TIEHT 28 ) om ExhbneE LTns,

RIZ, 20144E B EONCODTEE AfFE, UT4RTHD, (1) AxDIEEHZZATL, HRTD
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(p.208) ), 20144/ B FEMNCO [DTOTZd DT As8— k7 )—TF | OVERCED Tt (Key) A v
=3, (1) 2—%—, (2) B8y, (3)B&REME, (4) 7 ¥ A L ORE, (5)1 /=T a, (6)
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e (1) ~ (6) 1%, EEEE L FHENFEEOEM;FE Lz (p. 1) , KR, (5) 4/ X—T 3 Ui,

[ DTS T AT 47 ERUELZEL A /) _R—=varNROLNDHT a7 NTREL, JEHH
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58



W5,
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95 LE DR
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T, A LERKELILICD LT OEEHE - PERHIEE I, B, T¥ THCRT5 17
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A 72 A ALESe, OIS E T2 R L7z, £ COEIBROITESDIHE L EEEDKRIKE T2
[designing | (%, FANEEIOREICEDDIHESTH Y, HAROKRMZFE FEFEEHE AT TR &N
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F20X, FENEOMETH D, BRNIZIE, BAROEWERICET 2HENEFE, 77 R
WERY =S hoTz, £, HFRICETHAEE, DT Tide<, 2014 4E9 ANSED 2 B a—
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30X, ME LD DI R OIIMEL BE T AR, L4 VA7 OREGEDIHN - 8RBT &
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HbD, AT T FTIE, NC2014EEN D [DTDO 7= D% A3— K 7 )v—7" | DVERECE (National
Curriculum Expert Group for D&T, 2013b) @ [ (Key) A vt—] (ZBWT, (1) 2—H—,
(2)EM, (RN, (4)T VA v OIRE, (5)1 /7 _X— a3y, (6)%&4 - [ZfElME (authenticity) &
WO LI, T/ _—vay] EBERHFAFEO DL L TEMBL W, [ Key) Avt—v) %
FUMZ L7ZKS 3 (11~145%) OFE T v 7T A, [58E O0LE OFEKMEIZERE LoD, Rkt iIhe
IRt % A DAV E B ISR 1 2 5 S R (\Z 8D, HINORHGRIER OS2 — g E
T5H LR T SN CTh D, —T7, AARD0084E - EBE B RN - FRERHEi o5
T [ ) _—T 3] ORBREITESEFE L0, HILOWREEAERE L, IFHT 5 Z & offifEicR
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THEBE - NE~ERETVERD D,

AARDEMAEFRETOELRAEE, ITEA (2000) O STL & DELER

59
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D EVIHERORIEE T T2 e D, L LD, SRR webpage O /NFR S8 PR AH T
R, 77/ ed—) OFEEOHBIEEIIEr TH o7,
(http://www.mext.go.jp/a_menu/shotou/new-cs/youryou/eiyaku/1261037.htm) |

BE, BOETIE, SEEEORENUINTVD, FEiToEcliT 5 SrBitio R EL—EX 572
WY, KrBEOEA OB E FEE IR S5 LI, (KB EILEZE, HE (7R AT 4 7)
FHEEEZELT, FEAEED B SR A BERH L TS RERH D,

5 31%, BARDO VMMM ELBET A8 24 U A7 ORI G & O T-HAT - BRIE & OBIR O BRiE
(B o DB OIEE L, AU H—R4~7 L ORBEMENEMRAON-Z L ThDH, H
AROBHFEICIBNT S, 1998 FEROFEIFEEHADURTITHAR, AF = R4~T7T TRENATND
&0 B OFIAD, SUERY - #2309 - B - BORRY - MR RIS L T2 %% - VAT 72
E DRI DWW T OB, BB T D HINORE, i UWEARBAFRIC X 5 Ma0pE 2 BiE 4 5 i
REMEVIAEND L HIThRoTET,

F 41X, BAROFBIFEEFHONRE L AL 4 — R 8 ~13 101, BEMER RS -o7c 2 & Th D,
ZOBRNT, ZAFH—F8~131%, AARDFEFEEFE TIXINE TEREIN TR > TAER 72
TR FESEE BB AN AL LIZAZ A= RICERT L EEZ 5720 ThHD, KEDLE,
AR =KD [FHA v (HAlARE) (kb= =717 (Engineering by design) | % Fifi#
572912, ITEEA @ Science, Technology, Engineering and Mathematics (STEM) &> % —(3,
[Engineering by Design ™ : i) 7 7 > —D 72O OWNFIKEIZIL S TNV T 0 VT L) B#AFKL
2o 7077 K%, SHERNORFHBEEZ—EL, PIIFELS~6FFEITEAIN TS, IPE, &%
FRBFBEDOT-OD T D FERREFDIZ DAL X — R b, 2XRFERlG S0 [7'm
V7 k2061 BFY T T =Dl DORrFv—r ) EOEEEZX S TWD, IP1E, DFF 10 OFH
2=y OIS, =y MY, FEOERE L S LS5 Inquiry (#%8) Invention (G
B]) , Innovation ($ffiA / X—T a3 )Thsb, FFHE2=y NI, 7 VTV oF 0 THkE
NG AT AR DEANEEN ) D3 E L, By, B, EREZII U O & T HMBFE L o L, FERTEE)
EEMAL TS, 20X, 71y (HiAE) ZEGAT501%, Mdgdsicis L, mz
Tl 0 T D HAALE SeHR M D 2 BT 2720 Th D, —F, ENHEERIZEET (2014) 2
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60



T ORI — etk E— Rk 26453 A 31 H) , 2014 4F 3 A ENHEBORFZET O E (2014)
B InbEEN, FEREEEOME Y, BT REEE BN EERE LTHROTREL, WEE
M5z EThs, EBRIZ, 2014 FFR0 5 2018 IR EFEEEHEUGET O AL 2RO 57201, ik
BEFREXLPBETETH S,

FED

AW DfEFmIL, L TO 48 ThoTe,

1) 2008 FHUThRV/INVFAR - EREEGE b, 2009 FHYTHUS AR E R EGE O, WiEHEF L L
TOFY ) ao—0RELNENRRD, LERST, BUTTIE, /e - EEes—HJ L8
WrBCE R AE T A ARIZIIAFAE L7220,

2) BAROHEMHEE OXGNEE, HEEIT) , T=xuX—244% , [EWER , TE®R
DOBEFIHARETH2NE THER SN TODEDIIHL, 77> RO DT Tk, EWERENE
WA > TR oT, 72720, BROIEFRO 0 77 I o 7T HNEE, #Rlar BEa—
T AT S T,

3) BARTIE, A2 7T RRKETERINTWD [ERFTFI A 7Tav 2 EBE] NEASR T
2o iz,

4) 20084FhR AR E R BN - FEREIN T I [/ 2 "= 3 ) OREFEITEETE L
RO, LW A AR UIERT 2 2 & OEIZK ST, MU EL LS - ITH L
DITLREOEREZX > TN, —J, AV 7T RTIE, A/ X—varalmBRfEED—>
& UTLERHT, FEBEIS U EZ B LT, B2 9 5GRETRIL, T OfGER % [EhEEd
L1-ODEIE « S E T DAREN R BEZ OB RS STz, ITEEATIE, 1898 (/X
—vay, ARXvvay, A7 I9A47 V=) LT, ZUT 4 o UTHIEICK
LFELIEEOREE, B, 55, EREZ IO &R L ol L ERRE 2 EE L
TV,

AR USCER

1) SCEEEA (2008) HepB - BRI SEREMERL BN - Kigw, BHEXE, p4.

2) EEFREL (2014) TANF 2 REES ) FOHEMICET 2R DBUK & 4% OBINEE 0P < 2,
SLHEBORIICET FUAFREREES ARV U A, FREGRFEITE 67 SR SCIREE
3PkEsE, 201443 H 1 A.

3) International Technology Education Association (ITEA) (2000) Standards for Technological
Literacy, Content for the Study of Technology, ITEA, ‘EJIZ2 #:H: 72/ #ET# iR
(2002) EESBSA N ZmHLT AU ADOHFHEM  HTBE» O OUEHE, HHEFHIENIE.

4) Department for Education. (2013). The National Curriculum for England.
https://www.gov.uk/government/organisations/department-for-education/series/national-curric
ulum.

5) National Curriculum Expert Group for D&T. (2013a). Design and Technology Programmes of Study Key
Stages 1 to 3, National Curriculum in England, Key messages, advice and explanatory notes for schools,
Design and Technology Education Association. https://www. data.org.uk/for-education/curriculum/

6) Department for Education. (2013). The National Curriculum for England.
https://www.gov.uk/government/organisations/department-for-education/series/national-curriculum.

7) National Curriculum Expert Group for D&T. (2013b). Characteristics of a genuine D&T experience within
the school curriculum: Principles for guiding and evaluating practice, Design and Technology Education
Association. https://www.data.org.uk/for-ducation/curriculum/

8) Kt (2014) gl B8R &, p.24.

61



9) TH: (2012) HAEHEAN B EEE, p.46.

10) SCEFVFE (2014) TRBEFHS BT NEEE - A E 2 28E B - WA & FHEOME
D HICEAT D Eta— fmadEE-IZ o T,
http://www.mext.go.jp/b_menu/shingi/chousa/shotou/095/houkoku/1346321.htm.

11) HAPEZEEEE Y2 (2013) HATEE OBYiE & HEE, hitp://www.jste.jp/.

12) [ENZBEBERMIFEET (2014) PISA2012 4FREMIRAEJFHA — EFSHE R OMEE —,  [FI#R.

http'//www nier.go.jp/kokusai/pisa/pdf/pisa2012_result_ps.pdf.

13) TRHAFFHRS (2014) FRTNEEEH - GBI ZEE A -8F BIE - WE LFHEOTEY HIZBT 2
Bt —fmn B — [T A b CERi264E3 1 31 HIRD &)
http://www.mext.go.jp/component/b_menu/shingi/toushin/__icsFiles/afieldfile/2014/06/03/13463
35_01_1.pdf.

14) FREEFHRS (2014) FRTANESEEH - BHEBE X -HE BIE - WA EFHEOTEY HIZBT 2
it a— fadEEl— PRk 26 423 H 31 H,
http://www.mext.go.jp/component/b_menu/shingi/toushin/__icsFiles/afieldfile/2014/07/22/13463
35_02.pdf) .

¥ FRE URL ~OET 72 AHIE, 201541 H 25 H

4.3.2 HFERR

Similarities and Differences of the Aims and Contents between the Current
Course of Study in Technology Education in Japan from 2008, “Design and
Technology” in the National Curriculum in England from 2014 and Standards
for Technological Literacy in the USA from 2000

This study compared similarities and differences in the aims and contents between the current
Course of Study in technology education in Japan from 2008, “Design and Technology” in the
National Curriculum in England from 2014 and standards for technological literacy of ITEEA from
2000. The results are summarized as follows:

(1) Technology education as a general education in Japan has been implemented only at the lower
secondary education level and standards for a systematic curriculum for elementary and upper
secondary schools have yet to be established.

(2) The technology content in Japan consists of four learning areas; that is, materials and their
processing, energy conversion, nurturing living things and information processing though
nurturing living things. Information processing has not been introduced in Design and
Technology. In contrast, programming of information processing has been established in
Computing within the new National Curriculum.

(3) The concept of the technological design process has not been established in technology
education in Japan but it has been emphasised for pupils in Design and Technology in England
and the Standards for Technological Literacy in the USA.

(4) The Course of Study for technology has enabled students to be aware of the value of generating
and utilizing new ideas and has fostered the attitude of creating and using intellectual property
rights even though students have not studied what “Innovation” entails directly in Japan. In
contrast, “Innovation” is one of the key points in Design and Technology and it emphasises the
development of creative thinking skills to anticipate and improve every possible risk through
immediate subjects according to the pupils’ stage of development. As for the Standards for
Technological Literacy in USA, emphasis has been on helping pupils to develop the ability to
manipulate activities in accordance with critical thinking skills and to practice such activity in
collaboration with the other subjects such as Science, Mathematics and Language through the
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Learning Units in the P Project, Invention-Innovation and Inquiry.

INTRODUCTION

The Current Course of study for the National Curriculum Standards in Japan has been in effect since the 2008
school year and has been wholly practiced at elementary and secondary schools since 2012. “Technology and
Home Economics” as one of the independent subjects is expected “to enable students to acquire fundamental and
basic knowledge and skills related to materials and their processing, energy conversion, nurturing living things and
information processing through practical and hands-on learning activities such as production (monozukuri), and to
deepen understanding of the relationship between technology and both society and the environment, while also
fostering the ability and attitude to evaluate and utilize technology correctly (Ministry of Education, Culture, Sports,
Science and Technology, 2008; p.4).” The course of study for the technology learning field in “Technology and
Home Economics” emphasised three main points (Table 1).

Table 1. Main Points of Improvements for Technology and Home Economics in the Course of Study since 2008 in Japan

1. The technology content consist of materials and their processing, energy conversion, nurturing living things and
information processing, and aim to establish fundamental knowledge and key concepts, production and nurture
applying technology and the relation between society and the environment in each content

2. To enable students to acquire an understanding of the relation between technology and society including safety
and risk problems and the environment and a sense of morality for technology, while also fostering the creative
ability, persistence to create detailed objects, the communicative ability, attitude to respect intellectual property
rights and the ability to evaluate and utilize technology correctly

3. To establish learning content (guidance) that take into consideration elementary schools and to clarify the
relationship between the technology learning field and the other subjects

The Japan Society of Technology Education (JSTE) has explored technology education as general education
methodically since 1991 and has developed the concept, social roles and educational aims of technology education.
In 2000, JSTE published a leaflet titled “Understanding and Implementation of Technology Education”, which was
then revised and published in 2013.  In the revised edition, JSTE emphasised that their aims for technology
education should be to resolve technological problems in society and encourage all people to understand and
implement technology education for technological literacy as well as to foster the ability of technological
innovative and collaborative governance to develop a safe and secure society and the qualities to evaluate and
utilize technology. It proposed that the contents of technology should consist of four areas; that is, “technology of
materials and their processing,” “technology of energy conversion,” “information, system and control technology”
and “technology of nurturing living things.”

In contrast, the International Technology and Engineering Educators Association (ITEEA) (2006) developed the
Learning Units in the I° Project, Invention, Innovation and Inquiry with support from the National Science
Foundation and California University of Pennsylvania in the USA. The National Curriculum for England reviewed
the goal and contents of design and technology that all pupils should acquire from KS1 to KS3 that will be
introduced from September in 2014.

This study examines content construction and learning content for technology education in Japan through a
comparative curriculum research that identified similarities and differences of the aims and content between the
current course of study in technology education in Japan from 2008, “Design and Technology” in the National
Curriculum in England from 2014 and Standards for Technological Literacy (ITEEA. 2000) in the USA.
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Study Methodology

Although there has been Design and Technology (D&T) in England and standards for technological literacy in
the USA from kindergarten (or primary) -12" Grade, only lower secondary school (7" — 9" Grades) level
technology education has been available in Japan. This study compared the study programmes at KS3 (11-14
years old) in D&T.  The subject content of KS3 consists of five areas. Table 2 is an outline of the subject
content. “Cooking and nutrition” in Design and Technology is not included because of space constraints.

Table 2. An Outline of Subject Content for Key Stage 3 (11-14 years old) in Design and Technology from 2014

(1) Understand user needs
(2) Identify and solve their own design problems
Design (3) Develop specifications to inform the design
(4) Use a variety of approaches
(5) 3-D and mathematical modelling
(1) Select from and use specialist tools
(2) Select from and use a wider, more complex set of tools
(1) Analyse the work of past and present professionals and others
(2) Evaluate new and Emerging technologies
(3) Take into account the views of intended users
(4) Understand developments in design and technology

(1) Use the properties of materials
(2) Understand more advanced mechanical systems
Technical Knowledge (3) Understand more advanced electrical and electronic systems
(4) Apply computing and use electronics to embed intelligence in
products

Make

Evaluate

Similarly, when this study compared Japan and the standards for technological literacy in the USA (ITEEA,
2000), we considered only benchmark topics from Grades 6-8. Moreover, there are a total of 20 standards in this
document and these 20 standards can be interpreted in two ways. According to this document, the first type are
“cognitive” standards, which establishes basic knowledge such as the 1% -7" standards and “how it works, and its
place in the world — that students should acquire in order to be technologically literate (p.14).” The second type are
the “process” standards, which describe the abilities that students should have such as the 14" - 20 standards.
Standards from 1 to 13 were research objects used for comparison with the current course of study in technology
education in Japan from 2008 (Table 3).

Table 3. Standards for Technology Content Standard (ITEA, 2000)

1 The Characteristics and Scope of Technology

The Nature of 2 The Core Concepts of Technology

Technology 3 Relationships Among Technologies and the Connections between Technology and Other
Fields

4 The Cultural, Social, Economic, and Political Effects of Technology

Technology 5 The Effects of Technology on the Environment

and Society 6 The Role of Society in the Development and Use of Technology
7 The Influence of Technology on History
8 The Attributes of Design
. 9 Engineering Design
Design

10 The Role of Troubleshooting, Research and Development, Invention, and Innovation, and
Experimentation in Problem Solving

Abilities for a 11 Apply Design Processes

Technological 12 Use and Maintain Technological Products and Systems

World 13 Assess the Impact of Products and Systems

Table 3 shows that the 1% to 3™ standards consist of “The Nature of Technology” and that the 4" to 7" standards
include “Technology and Society” as “cognitive” standards. In contrast, the 8" to 13" standards establish the
ability to actually use a design process and to apply it in order to find a solution to a technological problem. This
study acquired 12 keywords from Table 1 for comparison with “Design and Technology” in the National
Curriculum in England from 2014 and Standards for Technological Literacy in the USA from 2000 (Table 4).
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Table 4. 12 Keywords Concerning Tablel

Technology of materials and their processing

Technology of energy conversion

Technology of nurturing energy of living things

Technology of information processing
The creative ability
Persistence to create detailed objects

The communicative ability

Attitude to respect intellectual property rights

SlSiSISISIEHSISIE)

Understanding the relationship between technology and society
including safety and risk problems and environment and so forth

A sense of morality for technology

Learning contents (guidance)

®|®©®

The relationship between technology and the other subjects

This study compared each keyword in Table 4 with Table 2 and Table 3. At first, direct links between Table 4 and
Table 2 were examined. Then, we investigated links between Table 4 and Table 3. This procedure was
implemented by both authors but each data item was collected individually. If each result did not correspond with
the other data, we discussed the disparity and made a judgment.

Results

3.1 Comparison between the Current Course of Study in Technology Education in Japan from 2008 and “Design
and Technology” in the National Curriculum in England from 2014

3.1.1 The Purpose of Study and Subject Content of “Design and Technology” from 2014

The new study programmes established the purpose of study aims and the subject content in all subjects of the
National Curriculum in England from 2014.  Attainment targets have changed as follows: “By the end of each key
stage, pupils are expected to know, apply and understand the matters, skills and processes specified in the relevant
programme of study (p.4)” compared to the attainment targets that were graded on a certain level in the revised
National Curriculum.

Table 5 shows the Purpose of Study of the Programmes of Study in “Design and Technology” from 2014.

Table 5. Purpose of Study of the Programmes of Study in “Design and Technology” (Department for Education, 2013)

Design and technology is an inspiring, rigorous and practical subject. Using creativity and imagination, pupils
design and make products that solve real and relevant problems within a variety of contexts, considering their own
and others’ needs, wants and values. They acquire a broad range of subject knowledge and draw on disciplines such
as mathematics, science, engineering, computing and art. Pupils learn how to take risks, becoming resourceful,
innovative, enterprising and capable citizens. Through the evaluation of past and present design and technology,
they develop a critical understanding of its impact on daily life and the wider world. High-quality design and
technology education makes an essential contribution to the creativity, culture, wealth and well-being of the nation.

According to the relation between design and creation in Table 5, the Design and Technology Association
National Curriculum Expert Group for D&T suggests “when executing a design, creating and evaluating
assignments, pupils should engage in an iterative process (p.5)” as opposed to a formulaic linear or cyclical process.
In contrast, the Japan curriculum tends to interpret “designing” and “creating” as irreversible processes rather than
iterative processes. It must be noted that we should reinterpret “designing” and “creating” as iterative processes
and “designing” should also include the concept of technological process thinking to develop the ability and
attitude to evaluate and utilize technology properly in Japan. The 4" to 5" lines of Table 5 indicate “They acquire
a broad range of subject knowledge and draw on disciplines such as mathematics, science, engineering, computing
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and art.” It is likely that the government of England has emphasised “Science, Technology, Engineering,
Mathematics (STEM)” Education as one of the main subjects to lead that country to success and prosperity and
develop literacy as a participant in the high technology society and cultivate human resources capable of
contributing to the economic community.

The national curriculum for Design and Technology has four main aims. According to the National Curriculum
for England (Department for Education, 2008; p.208), these are as follows: “develop creative, technical and
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practical expertise,” “build and apply a repertoire of knowledge, understanding and skills,” “critique, evaluate and
test” and “understand and apply the principles of nutrition and learn how to cook.” The National Curriculum
Expert Group for D&T (2013) has six key points: “User,” “Purpose,” “Functionality,” “Design Decisions,”
“Innovation” and “Authenticity” and these six have “the feature of a genuine D&T experience from the pupils’
perspective and can be applied to all material areas and aspects of the subject (p.1).” In particular, the term
“Innovation” can be defined as “Projects that encourage innovation lead to a range of design ideas and products
being developed and are characterised by engaging in open-ended starting points for learning.” The word
“Innovative” is defined as “being original, imaginative, creative and taking risks for a purpose (p.3).” Teachers
are required to have pupils learn “Innovation” through practical activity as well as establishing educational
materials according to the pupils’ stage of development. Design and Technology has emphasised the development
of creative thinking skills to anticipate and improve every possible risk through immediate subjects. Moreover,

the new study programmes for the other subjects clarify the aims and contents at a high academic level.

3.1.2 Comparison between the Current Course of Study in Technology Education in Japan from 2008 and the Study
Programmes for KS3 of “Design and Technology” in the National Curriculum in England from 2014

This study examined whether there was a direct link between Table 4 and Table 2. As a result, there were three
points of similarities and differences in the aims and contents between Japan and England.

At first, there were no direct links with “Design (Table 2)” in Design and Technology for the current course of
study in technology education in Japan. It seems reasonable to assume that the main reason is the much larger
difference between the meaning of “design” in Japan and that in England. Generally speaking, we translate
“design” as “Sekkei” in Japanese. According to the Course of Study for technology in Japan, the term “Sekkei” in
Japanese is translated as “design” in English. However, the Japanese term “Sekkei” can have ambiguous
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meanings including “planning,” “project” and “elaborately-wrought (shape, color and pattern of productions)” as
well as “to draw something” etc. The interpretation of “Sekkei” in Japanese differs depending on the textbook
publishing company. In the case of textbooks at K Company, “Sekkei” indicates that “pupils develop their
concept through considering features, materials and processing methods for products (p.24).” In contrast, it also
indicates that “pupils develop their concept for products and create the drawing (p.46).” Both textbooks interpret
“Sekkei” as implying the development of a concept for products and the creation of a drawing. In the case of
Design and Technology in England, “design” implies the technological and creative process as a functional concept
such as human action and activity as well as physical objects such as everyday items. “Design” covers not only a
narrow meaning like “Sekkei” in Japanese, but also the meaning of a technological and creative process as a
functional concept from planning ideas to modeling of their ideas. In contrast, “Technological and Engineering
Design” education of technology, industry and engineering has changed the designation of “designing” education in
some higher education departments of technology and industrial high schools in Japan at the suggestion of highly
accredited managers of 8 universities in 2000. The Central Education Council has discussed the organization of a
new curriculum to emphasise improving pupils’ qualifications and ability in accordance with the pupils’ stage of
development since 2012. “Design” is an important concept for the nature of technology education and we must
entertain the notion of establishing the concept of “design” as one of the qualifications and abilities required by
pupils for the next Course of Study.

The next point was that the contents of technology education in Japan showed many differences from those of
Design and Technology in England. Concretely, Design and Technology has not established “(3Technology of
nurturing energy of living things.” And, programming and control technology of “@Technology of information
processing” have been implemented not in Design and Technology but in Computing from September 2014.

The third point was that this study found a positive association between the Course of Study in Japan and Design
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and Technology in England regarding five aspects. These are “(DThe communicative ability,” “®Attitude to

ERINNTY

respect intellectual property rights,” “(@Understanding of the relationship between technology and society
including safety and risk problems and the environment and so forth,” “00A sense of morality for technology” and
“[2The relationship between technology and the other subjects”. “Innovation” has been emphasised as one of the
key points by the Design and Technology Association’s National Curriculum Expert Group for D&T as well as the
other key points. It is likely that the new study programmes of KS3 in the National Curriculum have placed
greater emphasis on the viewpoint of technological epistemological idealism, which introduces the fundamental
ability of lifelong learning to support a sustainable society according to the pupils’ stage of development. In
contrast, the Course of Study for technology has enabled students to be aware of the value of generating and
utilizing new ideas and has fostered the attitude of creating and using intellectual property rights even though
students have not studied what “Innovation” entails directly in Japan. The Japan Society of Technology Education
(2013) has also encouraged the furtherance of “Innovation” to enhance the nation's strength and maintained the
needs for assessment of governance in accordance with technological consequence assessment when people
produce energy from renewable sources to help build a sustainable society. It is necessary to reconsider the aims
and contents of the Course of Study through education in accordance with the decision-making power to find a
satisfactory solution as a member of society rather than aiming at an efficient education for a single correct answer
co-existing without conflict of interest among people with different cultures and values.

3.2 Comparison between the Current Course of Study in Technology Education in Japan from 2008 and the
Standards for Technological Literacy of ITEEA in the USA from 2000

This study examined whether there was a direct link between Table 3 and Table 2. As a result, there were four
points of similarities and differences in the aims and contents between Japan and USA.

The first point was that the contents of technology education in Japan showed many similarities to one of the
USA Standards from ITEEA. Concretely, Standards from 1 to 7 had similar subject matter to four contents of
Technology education in Japan. This was based mainly on Standards 14 to 20 that are outside the scope of this
study, which are, “19 Manufacturing Technologies” and “20 Construction Technologies” correspond with “(D
Technology of materials and their processing” and “16 Energy and Power Technologies” coincide with “@
Technology of energy conversion.” Moreover, “15 Agricultural and Related Biotechnologies” is related to “()
Technology of nurturing energy of living things” and “17 Information and Communication” is linked to “(@
Technology of information processing.”

The second point was that the contents of technology education in Japan showed no similarities to Standards 1 to
3 in ITEEA. These standards are “The Nature of Technology” and they make pupils understand the Characteristics
and Scope of Technology, The Core Concepts of Technology and Relationships among Technologies and the
Connections between Technology and Other Fields. However, the term “Technology” in Japanese includes the
meaning of “technique” and “skill” such as sports, piano and writing. Therefore, the identity of each of these words
is vague and people are not really able to tell them apart. A technology agent of the Ministry of Education, Culture,
Sports, Science and Technology has pointed out that Art & Craft implemented the contents of technology by
educators. However, there is no subject that introduces the contents of technology in elementary and upper
secondary schools as the word “Technology” is categorically not used in the English translation of the Course of
Study. We have focused on conducting language activities in all subjects in Japan. We need to enable pupils to
acquire each inherent meaning; that is, “Technology,” “Technique” and “Skill” and emphasise teaching the core
concepts of technology through experience and collaborative activities in which they find themselves with no other
choice but to use “Technology,” “Technique” and “Skill” as the situation demands.

The third point was that “(8 Attitude to respect intellectual property rights,” “(@ Understanding of the
relationship between technology society including safety and risk problems and environment and so forth” and “@0)
A sense of morality for technology” showed some similarities to standards 4 — 7 in ITEEA comparatively. As for
the Course of Study in Japan, the contents of technology education have been gradually introduced to understand
the influence of safety and risk that are caused by the cultural, social and political problems and the attitude to
respect intellectual property rights associated with the development of new technology compared to the 1998’s
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Corse of Study.

The fourth point was that this study did not find a positive association between the Course of Study in Japan and
standards 8 to 13 in ITEEA. The main factor is that their standards have emphasised the ability to actually make
pupils learn and use a design process that the past Course of Study did not emphasise before. The International
Technology and Engineering Educators’ Association of Science, Technology, Engineering and Mathematics
(STEM) announced the only standards-based national model for Grades K-12 that delivers technological literacy in
a STEM context officially to have pupils develop a deeper understanding of the 13" standard, that is, “Engineering
Design.” The model, Engineering by Design™ (EbD) is built on the Common Core State Standards. The I?
Project, Invention-Innovation and Inquiry, was introduced for Grades 5-6 based on the relation between ““Standards
for School Mathematics” in the National Council of Teachers of Mathematics and “Project 2061 Benchmark for
Scientific Literacy” in the American Association for the Advancement of Science (AAAS). The I® Project
consists of 10 learning units. The main units, that is, invention and innovation, are the hallmarks of technological
thinking and action. According to ITEEA, “Each unit has standards-based content, suggested teaching approaches,
and detailed learning activities including brainstorming, visualizing, testing, refining, and assessing technological
designs.” Therefore, it seems reasonable to suppose that the reason ITEEA has emphasised “a design process” is
that it aims to bolster the ability of technological creative thinking and technological assessment through building
knowledge that responds to a knowledge-based society. In contrast, the National Institute for Educational Policy
Research has proposed “21st century abilities in Japan™ and insisted on developing pupils’ qualifications and ability
that need to be nurtured and subject contents in an integrated, non-mutually exclusive manner in the 7" report of the
“Fundamental Study to Draft a Curriculum (National Institute for Educational Policy Research, 2014).” 1t is
important to note Standards 8 to 13 have established the ability to actually use a design process when entertaining
the aims and contents of technology education concentrating on nurturing pupils’ qualifications and ability in the
future.

One issue worth noting in the Course of Study in Japan is that we have to improve the aims and contents with a
central focus on pupils’ qualifications and abilities that require nurturing in accordance with the reports by both the
Central Education Council and National Institute for Educational Policy Research in March 2014. In fact, the next
Central Education Council will be convened to decide the new Course of Study to be introduced in 2018 in autumn
2014,

Conclusion

In conclusion, (1) Technology education as a component of general education in Japan has only been
implemented at the lower secondary education level and standards of the systematic curriculum for elementary and
upper secondary schools have yet to be established; (2) The technology content in Japan consists of four learning
areas; that is, materials and their processing, energy conversion, nurturing living things and information processing
though nurturing living things, and information processing has not been introduced in Design and Technology. In
contrast, Programming of information processing has been established in the Computing component of the new
National Curriculum; (3) The concept of the technological design process has not been developed in technology
education in Japan whereas this concept has been emphasised for pupils in Design and Technology in England and
standards for technological literacy in USA; (4) The Course of Study for technology has enabled students to be
aware of the value of generating and utilizing new ideas and has fostered the attitude of creating and using
intellectual property rights even though students have not studied what “Innovation” entails directly in Japan. In
contrast, “Innovation” is one of the key points in Design and Technology and it has emphasised the development of
creative thinking skills to anticipate and improve every possible risk through immediate subjects according to the
pupils’ stage of development. As for standards for technological literacy in ITEEA, it has emphasised that pupils
acquire the ability of manipulation activity in accordance with critical thinking skills and practical activity in
collaboration with the other subjects such as Science, Mathematics and Language through the Learning Units in the
I? Project, Invention-Innovation and Inquiry.
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A Study on Educational Practice for Learning Assessment
Criteria and Methods of Assessment Corresponding to Foster
of Qualities and Capabilities Peculiar to Technology Subject

Masataka ISOBE* * Shonosuke MIZUNO** + Naohumi ICHIMURA ***
Hiroshi NAKAMURA**** - Sadato YAMAZAKI*****

ABSTRACT

This study was conducted to examine the effect of transference for pupils’ knowledge and understanding of “guidance in
technology learning” in “technology of materials and their processing” in technology education with the same pupils as a
previous study. The results are summarized as follows:

(1) The Assessment criterion of the “device and creativity” for “Content A(3) 7" in Technology learning field for the
Course of Study was set out based on attainment levels of problem solving skills for the PISA2012 revision with
examples of configuration for their assessment criteria of the National Institute for Educational Policy Research (2011).
In concretely, this study was referred the assessment of criterion for “A” corresponding to level 4 of PISA 2012, that is,
“Pupils can explore some complex problems with concentration. They can understand the relation of components which
are needed to resolve their problems.” As for one for “B,” we set up pupils’ descriptions which were the lack of capacity
of reading for PISA2009 although their descriptions are enough responded to level 3, that is, “Pupils can deal with
foreign and some information.”

(2) After this study examined the transition effect, that is, whether thinking process style of technological assessment which
derived the best answer with comparing and considering from social, environmental and economic aspect promoted
deep understanding toward contents of “technology of materials and their processing,” the results of assessment of
“device and creativity” for “A(3) 7" showed the higher marks of 82 pupils (58.1%) for “A,” 48 pupils (34.0%) for “B”
and 11 pupils (7.8%) than one of 16 pupils (11.3%) for “A,” 113 pupils (80.1%) for “B” and 12 pupils (8.5%) for “C.” It
seemed reasonable to suppose that this result implied the specific transition effect.

* Alichi University of Education ** Kasuga Lower Secondary School — *** Daiichi Lower Secondary School
**** Joetsu University of Education (Master’'s Program)  ***** Natural and Living Science
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A L TRENZRRG) OFERRBIETHY, THIFGHOHA F R | OFRE#ED DERITK
ERNEEE LS TN D, FEIMETTIE, 1990 FA B/ INEREBED D DT 7 ) v P —#E O s L
272> TWD, —JF, BAETI, 77/ aY—& LTOHENEEDBELENE 2D BREE, /)
PR EIRE I T, AL TR,

(3) 201443 H 31 HIZARSINI-HHGE BT NEIEE - 828 E X2 8E BEE - WA LFHo
£ FIZBT 2 mate) (h#EE, 2014ab) TiE, BEOFEREEHEIIED LTV HEHERED

BREE - WEZ, LUTO7T) ~v7) O 3HATHNL, FEFEEHEOMED R CEYNALE T
HLZY, ZOEREWEIORLIZDT5Z EICOWTHRFTRETHD L LT,
T) HRE AR AU AF L (2 BT v—) bSO
O WHZR A VE, Bz, MR, wmENES, ala=r—Tay, B%
@ A X3 (BRSNS, HHNEEEZRRICT S 0)
1) BREORGIEDD O FHRVERLTIIORT - B2 572 8)
Bl T2V — L3, BREHD, EOX I RMEEEFF>TNLD0] DL
BRI EORBICEHDAMNCEZ AT ODRST - Z 207, AERRLRBO LR Y
) HEEIZEA OHFEESCER A X UCET S b0
Bl . TRZER) I2OW T O, [Htst) OfFEWS
Bt g ci, EBitA) TS T 20100, 0B ORETHL L) LU) 1%, 7) & F
DL IZEE L TWD D,

(4) FE#F (2011) TEHEHAEDIER, M HIELEO TRUGEDT-ODOSEERE [Hpiesiil - FhE CERk
23411 A) 1) RENTz, [RHMERAEICK VAT _REFIH | KO FHEREORER | 1%, 55
PNTHDHEEZTND, TOBEHE LT, FHIHELLICHRET 5D TIHRL, FFKTHIE - L
FUCRA%E « 1B SN D M 200 U= FEiiatim & A EE Ch 5, £z, KPR CEET 2 EM
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DB, BPRDBRTE - (B LT-EMIS T, RESNDI LD THD, LER-T, &
T D M ORUE (HIVE « B (B2 HR - HEEZEIL T2 & TH- T, EHFO [FHEH
YEDREN ([CZ b aMEIRWE S, 612, £, INERTTZ / no—IClT 5%8 %
FEAETTo TR, 072, EFCRSNE TRHERBEORER OXE AT, FEice
S THGENREWVFEHA NSNS ITE LT TV 5,

(5) 2008 FFLETH P E TS Z AN - ZERHIN T Tl TARPEFE TR 2 80fr) o (1) (F;
W EOTA X ATHEHSHEE) IZOWTE, 1 FFEORINBESELZ L EEDTND, L
L, MORNFICONWTIE, RERE N VBEREICOW T, Hill, R OO ERBE IS
T, HEFRITBWTHEIIED S Z &) &, FEHREHEFHTRINTWD, —F, 2 HARPFREI; -
FIERHMIFIE S OFAN - FZEERHEEGHE & WARDOEHR NI % web REFREHARERIC L 5 &, Hil
SO TAMEE M TIZEET 280 26 TDIEFHRICEE T 280 0K BICE Y T 2 FEREUL O
JBIEZFAEIZONTIE, FRE TREREVDRET WL HEHLH D, BEORFEME, WIHoHEEIZ
BT, NEDIRECHRZRS Z LR BESESD Z ENRE LAY, £IH [ ORC:Y FEESCEE D
RFEMEIZDONT, EDO LI ITHEFHZTIE LD VD,

B> (1) ~ (5) 1%, MHAKEEL TWS, 2T, A/NGTIE, ko (1) ~ (5) I2onT
ERN R T D D TIE/R L, FAICBEEIERNSRERTLIZE LT 5,

6.2 2008 FeHFTDHARFERERERMN - REFHIMAHO BT
2008 FLRT D EEALE R FRE EABANT - FERHHAN B O BEE CCFEE, 2008 :p.14) 1, IR T
b5,

H D30 7p EOFEER - BRI FENEE A0 LT, MEHE N, v —25 s, AR
OMEHUC B 2 ALY - ZEARYZR IR Ol 2 81545 & L b, BifEHBRPRELEOMIMD
YISOWTEEZEZRD, B Z@EY)(<FM LERT SRALBEZE TS (H v 7 LF0O M,
E =N

Z OUGT FEIEG BN 2 B B O ERLICE, R EMARIL CORBEFREND, EFICTFELND
B TRHZVON, THifEHEPRIELEOMDYICOVWTERZZERD, Bt EICFEi LERYT
BRENERBEZETS] -0, B TEE GE - S @b, it e w=E5pe (077
4 T T == T, RO FREORERN - (KBRIO/2EIERE) |, EERHMEELYE) [>T Thd, 20
B, WS BRREEEDOEYD Faeit L CE R RHAEFEREES (BT REEE - el E 2 =%
B EE - WERLFHIOTEY FIZBT 2/MFE) O 144 » Alcb=2 13 RIO#Eim%E £ & iimassl [
B, 2014ab] &, XOOTERBIEEL TS, £, ZOREOHEE LV ) LB THERIISME
NIZZEN, MR20O@EmIC OV TERERBFOREMND, & Thbo oF RN R SNIZARNFITT S
nTns (%E, 2014),

FRZIERDOHEIN 3By ClL, MM OBUE (HIFE - B0 (IS E ik &SRB O B SICE A E D, Ffly
D TERT RZENDAABE TR N ETH o7, Hilk « HREOBEHA 2 — LVEENEK T2V OTH
%o Flo, BBIEHKA 2=V AR TIZRNWZ &b, BELIEW,

BEER S (FIRIT, 2015 4E3 AFHUTTE) TR L L 912, RH%E (2014ab) DIREEZTIE, BEDZE
BHEEEBICEOOLNTVLSRLEZOHEEIE - NEZ, Aik) [7) HREZHENT L ARANGRF
W @QVETYL—) EITEDLLEELD), [4) BREOXREICEHDLSLILD ERELLTEINDRS -EX
A &) ) BERFICEEQMBOEMNRFIVICETSIED] OIRMATHHL, FEREZHENEE
DR THEYIMEMTELIZY, TOERFHECTLIEZY TS LICOVTRETARETHS (FHRIT
EFDAFD) R LT,

HHEOMRTETIE, [4) BEEOXREICHDLI LD SEEEFELLSTIEDRF -ZEAFHE)I ELT,
(ARERARILY, TkEERVERAZ ) [[REEO—ARE), MErfEmlBEle), EML TR FFRELLT
RLTWS (TRITEENMAT ., BB L, HIOIMEHETES LIAMEORTILE, TOBREEIIELGLHME
HMTERTASIETHD (NH, 2010), BIZLld, BMOEROAREZLHZAHBEORATHL, #B=
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X, BHOBYOEZILEELHEERVEL, Tho€8EM - BHEMICIEZ 52 LI2&2T2L5
3 Rk, 1998), EERBAIRELHIS &L, BHEFLI-DLFERLIIEECTERT A ENTEE LS54
BMSazEWRLT0D (D4 X R ~7 XA, WIR, 2012),

DT, FEEFEOMGFIRTIE, BEFEEAPRBEEZE FEALGHE] © TREMNGRL) 28
HEIEL, ThODROHAZHLMNITSHELEHIT, BEARMLGFEERIZE CEET 5-ODBIEOAFE L
EOFET, BIRTDZEICOVWTRFITT A2 ZEDAERLEBZOND ZENRBRONTND (FRRUITESR
MR (FP#GE, 2014b: p.30), TEKARBIA] L1, §Ex OEESCAINMCEWE 5 2, BhEAHT TR
T2 XS (B REFEER, =X —) 07—~ Bl : EF, H4), . (B RE2BUF
DVINSTRBUR D, BEDEREEDY), BEe (B LR, R (] T AR AT RAORFEY), Yat X (f]
BREAIEESR), IV (B : THRx X E 20 BRT, T D0 RETHD (T4FL X~ T 54,
VEIERR, 2012 pp. 78-98; HH#EE, 2014b: p. 30),

6.3 THiif) ORIFEDHREL BR
Beonc, BRSNS MOBMA 2 TH) ORRIC VTR 5,
FAGE THET) OFIREO HK & ARIRICEIT 525803, #RF (1995) A3biny 30,

TEERT ) &) Z & IXBMIE, H<nn TR © ME=FXKa] 2L, PERHARO HIIZEST
%o LnL, AROERLARIOFRRICHO G THAT) 1% T84l LRIZHETH-T, L LABEDS
N L HWHA TV (BH, 1995 : p.11)

R (1989) 1L, WEEO [EHEER] (1870 /) Tix, o —F, F72bHiGEIZ Tid Science and
Art) EEW, TETFER] 25 HL, THdr) & T2k &2 XBILTER LIERmART L T\D, 1
J& (1829—1897) 1%, MEFOWEFEDOZMZNRIL S FOY, T84 GEif) 1, TR (B9, T e, £
BORT: - il - ZrOEFEROEGELHR LI FHE Th D,

%filéi§:O®IZ%'JE§) Y, Mechanical Art (F##+%) and Liberal Art (f35), SEBEICESE =T
TR LI, X MO E zSERNE, SHOMRT D LMY 5 X5, MICHIf, 249
LRUTAZ DL, B A5 0FRE, B CHRE@irT R TomE bokan @R,
1989 : pp.57-58),

F7=, A (1995) 1%, TEED [HAT) & 84 CXBILCGal, maE s iy (art) ] THY, %
(science) | & XBIL7ZEHIZHOWT, [EHFHEER] OLLITOXELAGIH L TW\W5,

B LR KR LT Db DI T olz %, BT ADF NG D, FHRIT TR ASIIC TR L &

S5, WICAEFEZHE TRIET 512, EFHOMEOHE RN FI KOS 255 13% 700, S CTHSE
FUIZHT =N LR ZTREANZ, T L0 e OMSIIE L < AT, otz iz U CHiE B £~
THETRULET, BE2FEGETREIGMZY (BH, 1995 : pp.95-96),

B (1985) 1%, ITfRHAD THRFK DKL E, 1886 (1R 19) FOMHERFE TR RKFIZEBNT,
T50OH4 ) Engineering & L THWOHBNZRR L, 77 /7 ao—n THilv] & U TR -8 %,
LFO XS Iz LT b,

Engineering OFEFIL, 77 2 7ED ingenium, 2F 0, &M - 0 2 5 - i (cleverness) &7, KF -
KF AN (genius) 72 EIZhi=d, ZOHGFEIE, A XYV ATHREOKXY &b XiIh-EAEREDOAI—
> (John Smeaton, 1724~92) 73, 1771 #(Z civil engineer &9 Z L 1XZHIO THWT, Kighk A7z
EEXB LT RIZEMAT 2N O/ (Institution of Civil Engineers) 2383 X315 120 2> T, i
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MLTI-bDOThHD,

THASERL, X B, BRI L TA %Y R L - GHEMC O R = 6 &, D —TF o o -
~kE Y UEs BEOE-FETHLND) EOMIT, 77 AT—RPAMEG ORI - AT E S
A ¥— (Henry Dyer, 1848~1918) ZHMREEEL L TRE LMD, YKA XU 2D SULHHEHE IR
oOFLEL o7,

V=TIV, bEbEZ V=T OTHEEORERTH S, FILE D, Engineer [IKIEHIC
ADET, S HD LD ITHEE & B &9 FEEIT O, FURFE, LoRM, BN, T Tho
oo TERLTEICHETAEME LTOTAE, WEHE CORWERZ KB L, —MICAFERN, T 58
oy, AN E 2, bOEOL HEMOMMEKEZIT LD BT,

Art <° technique <° technic, F 7z Kunst X° Technik ®FRFEE LTO [HAF) 1%, 1870 FZ A X
595, AI— R EIRERGRIC KA Y TR LT, 7y TF Uo7 KREEEFR~ v 7~ (Johann
Beckmann, 1739~1811) 2328 L 7= Hi#f5% (Technologie), 3 X U'technology &9 AiEIL, £< IE

SVSEVQAH &
M, BB, OWT IS8 Th-oT, 1930 070 5 A SR A 2 e Brs TH )

WD, Bif% 00 1950 AR5 K 90 AT TR Zen L THIT) & Jidhd K9 iche o,
TH=2 V=TV 7LbLBoT, 77 /7 ay— [Hi] 7ewvwl TR & LCEs - kT2
FTINE, DRV EVERONEZE L0 THD (BiH, 1995 : pp.20-22),

6.4 EEEMHEFEFEE ITEA GREREM IO O=7 ) v I9HEESES ITEEA) (2000) o745/ ad—,
IVOZTFIUT, BF HEZEOREHSR

KENZARE D o D W ROEAT (77 7/ my—) BHEFRThL [EHEEM#E Y2 (International
Technology Education Association, ITEA) [2010 43 H 1 HBEREENT - = P =7 V V JHEFEEF
2> (International Technology and Engineering Educators Association, ITEEA) (ZHRkA T2 ) 13,
1985 412, KEA o # A R Y 7 —> %4 (American Industrial Arts Association, U4 T ATAA) 7°5 ITEA
AR L L, A HFA NI TAT =) LI, 1904 FICan s BT KT 4 —F v —RA WLy
DY F v —RZEY, 19044 [v=aT L h—= 7] IR TEREIN, 20%, £ LTRE
O EERCEL L, B, AT, &R, #h, B, BESFLWol, FEEIEFERT LD
(ZLBE RN SE DR RIRRER &, EER - KB EE IC L AERAXI LV EZER L-HEFEEZ VD, EEEMTE
AFRITEA GEEREIN= =7 Y » 7 HHFEEFZ ITEEA) (2000) o [7vHU— (JHFEE) | O
Tk, RN T2, (A HZA NI TAT =] & 1577 7 mo—] BERIZE S BIREE &0 BIIR
RHEWVDOREIENE, UTFOHGEEOHEND B LN TH D,

2B, BFREBEICEET HFGE, AR HEEO e (BTFHEET) b, BREEICH
HIDFGEL, ARMFOMEoHETH L AR BFREFES) 1o, AISRE LM E W70z,

Technology (i) (ITEA, 2000: p.242)

1. Human innovation in action that involves the generation of knowledge and processes to develop
systems that solve problems and extend capabilities. 2. The innovation, change, or modification of the
natural environment to satisfy perceived human needs and wants. (p.242) .

1. REfRR & N ORTREMEZ LR T AV AT LB I DM s 7 e A4 EETe, ANEOIE
NZL DA /) _X—T g, 2. BEBEINTEABO=— X LECRE =T 7200, BREREEIIRT 54 /X
—Yar, W&, EE,

Technological Literacy (47U 77 2 —) (ITEA, 2000: p.242)

The ability to use, manage, understand, and assess technology.
BlFa B, EEEL U, TR R

Science (F}%%) (ITEA, 2000: p.241)

The study of the natural world through observation, identification, description, experimental
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investigation, and theoretical explanations.

Bz, MEOWM L, o, RBICEASEE, Biaroaiize L B RR O,

Mathematics (#4%%) (ITEA, 2000: p.239)
The science of patterns and order and the study of measurement, properties, and the relationships of

quantities; using numbers and symbols.
B G MNTT o, (IR = e BloRT) & TEORIE - MWE - BURIZOWTOISE],

Engineer (=2 =7) (ITEA, 2000: p.238)
A person who is trained in and uses technological and scientific knowledge to solve practical
problems.
FIROMEE RS D722, T2 0P — LI A AOMBEEEAL, FFEE UCHiET 5 A
(FRUTEERN)

Engineering (= 2=71U 7)) (ITEA, 2000: ITEA, 2000: p.238)
The profession of or work performed by an engineer. Engineering involves the knowledge of the
mathematical and natural sciences (biological and physical) gained with judgment and creativity to
develop ways to utilize the materials and forces of nature for the benefit of mankind.

T V=T BT DR E IMEE (FRIFEERA), = v=7 U o 270%, NEORIED720
\Z, BIROFEM & I EFIHT 5720 D1k BT 2 T2 0 DY & ARG 2 15 H B3, B & AREE (F
YR, WER)) OHEREERT 5,

Engineering desigh (=2 =7 U > 75 %1 ) (ITEA, 2000: p.238)
The systematic and creative application of scientific and mathematical principles to practical ends
such as the design, manufacture, and operation of efficient and economical structures, machines,
processes, and systems.

RIS TRRFRIIES, K, oA, VAT LOTYA L, ik BER YD X 57, FEEORK
HiE (practical ends) D7=H?, Bl Kk OB HBLO AR I TRIERZ2TE H,

Design (71 ) (ITEA, 2000: p.237)
An iterative decision-making process that produces plans by which resources are converted into
products or systems that meet human needs and wants or solve problems.

ANBID ==X L5k 2 WITREfRR Z BN & L, BIRZ B0V AT MR DB O E & A 37
OORBRREERE 7 1 & A,

Design process (%A 71t ) (ITEA, 2000: p.237)
A systematic problem-solving strategy, which criteria and constraints, used to develop many possible
solutions to solve a problem or satisfy human needs and wants and to winnow (narrow) down the
possible solutions tone final choice

NI =— X L FeR O )& CRERER D T2 DI, FHl#E (7 74 7 V7)) LS EZ2 b Leh 6,
KA UAG D BIRATREZR R T A 7 ¢ TR EBE AR L, ZORNLEMENR—DDT AT 4 7 2BIRT 5
72D, ARRI LR BRI,

WA R), 77 /av—), [moy=710 7] OBRMEIZONTIE, fEEANBARTZET T
I— =7V et (B&P) (EEHSHE T EBFIER (2006:p.5) Wik ~TW\W5H L 91z, A
ERCKTIE, BARLMRNINTODFFNLNZ EICHoEETLHIVNERD D,

KK ClE, TResearch—Development —Design —Production —Usage & Maintenance] O#ifi = Cli%, 4
ATV A=T ) )P == V=T VT =T 7 =y 7 BT LT DEERE N KT,
B, Hilr, = =7V T OGRE, TFOLIIHRT 2550320, AR, BT & Sk
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FEEHL, HE (o v=7V2) ITEFETH =70, BEASOHFHAE TAXICFIAS
NoHHE, VAT A, ERELT A GG - Bl - PRS2 5 T) LT, AXICRIEH SN T, 2EE -
VAT DEMETFEND, V=T, T/ aP—0ELA, VAT ORER B, ekt
THEREZHEY, mWMESA R RN bASEE 2 5,

—J5, BRETIE, PA AT /U= OFRIALET 00, o= 7 Thbh, T
YO=T VU7X, Bl BRRYY (B, METYE) OHEREIER TS TERER] THDH LS i
RN, BARTI, [HEMENGIGHA~), RN EER~) MBS RN, A= (3
AT AAN) — V=T VT (=) =T /uny— (77 78V AR OAFRNIIZEA
EHOWHNR) /Tr =y (T7=vxy, HEdE) ) EWIRIRNEZ, £, KiE (2006) DG
WICHEE L2V, BABEO [T 14, engineering (2B 2 FRIASRICKHET D LR S D Z ERZ0,
—J, BCKD engineering 1%, =2 V=7 NHEET HEMRR CROONHHHESR - &F - HE
R, HEZOLOEETHANRL,

ZD7=, Bko STEM X° STEAM #E& (6.6 THIK) (22T, FHAETOMPER I, +772
HMENVLETHD,

6.5 2008 FHFTHFRFEREERRIMN - REREMOFORMBR
2008 LR T AR AR EEEREEAN - SUERHIN B O BIE 2 HET 5,

HDOSL Y I EOFELHY - (KBRIZPEEE 2@ LT, MBI, =L —ZH, AWHRME D
TR 2 BLERY « ZEARRIZRINGEKL OB 2 81595 & & bIS, Bt SRR L 000D D IZo0
THYRATRSD, B2l aHil LIS T 28 ) LB ZE TS CCFAE, 2008a : p. 14),

2008 4FeET AR F B PR ERHIN « FERERHEAN B2 381 B HAE S DAL & AMEIZ DWW T, HiffT
HEIFCOHEBRAREENOOEMMN S, [FfEs CGREMFA, 2008a) 121E, HESOERIZET 2
R Ze sl A2V K S I b b, RO EFRE EAEML ClE, BRIV 72< 2 E 2B L TV DG
IEHESCEURE NN E TS,

SCHRF ARG HE R (2008 47, R 20 4R 7 A) MRS EME SGTORA v b et [l -
Fhe] HrE] ik, BB s Tk & THAN ) OEFRICHOWT, PN AL 5D,

(4) HAi B a1 2 Tanaky THAf ) OERITMD fFHEP 14~15

[ENGk) » + « DOOHFA, b LIXZEN S OH
CEAT ) « ¢« BRYZ RS 5 72 BUS L= Ak 2 s U A A o TR RIS T 5 2 &,
Z ORIV CHETNC T EMM A HIET 5 Z L2 L b ETy CORRAE BB AER, 2008 : p.5),

FRE D 2008 FEERT AR A EHEE I A O < SUHRH A BRUE BN B BRI EFIL, 3t o TiTS
TWo, 77/ ny—& LTOEIMEERICET 25tk %2, LUTICHITT 2. b, B BIcB+ 25%E
R EE T, BITERESEOEDNRE 2+ED A (2008 FEHGETUFEE TEH RIS < TR A RE
FHEM D HHR T3 ThHoZ b Y, RAKRICTTD I LNZN, LEN->T, A/himbid
FKiL k15,

K AR5y B 20k
M1 HiFE2ROT L9 ) [OSF S E 28k
Mt O&E (p.4) ]
Mok z2R89 % “Bf™ | 2 94 F774%—"%,, I3 Ty MREK
MG ZEANC D Bl M4 HIAEe LFEBOERD] 15K~y bbb L JFEEOJR

)
MERCBREE AT 2 “Bdf” M6 FHERZRFEMIES], 7K FFERIGICHRE SN KBEIEE
=g

[T 5 56 (. 5) )
c AUy Nl LTI L E T A

89



1464 % 25 ANOE (p.5) )
(ol IR (18514F)), (10K IEMEFREE)
[ —F R H DB EROT &9 |

Uy F T HERITOWTEZ LS (pp. 240-241)
et o= L ke
Bl 2 3 LIS 35
g, AHOBGRZBIFEIZNZ 572012, ALK CEE L, TOHITE, ZoHMMED
TIRDTZEIITERE SN b0 T, BHEREEABE L2, AMICEE X720 LieZ & T,
TSN o2 b DB LS HV £, LL, TNHLOHEHMNRG L1220, L 4 E
NTLBZEHEL, IRLTEROBRWEDTIEIH Y A, Fiz, MENRETZELTYH, O/
EE RIS 5 O BT,
HAfE, R LImWEREZRD BNTHND SEIERHEG0L &, ZoFToRd IWE L Ik
W) XL, Rk LET, BRI —oTIERL, BETHHRSHC L - T, Bx00b5
ZELHVET, ENLORT, RFREIITENRELREHDTT,

K Y #EHAT 5 B 0k
TRPRE &N TR 2 80k BE-ERS (pp. 6-7) |
Ry AW, 727V M7+ hAX L R1, CDI v 7{h
(R —EHUC BT 2808 BYEEH (pp. 8-9) )
AYFIVT 7y hI4 b, HfFuRy b, T4 FL—20—
(B RUCBE T D EAlT 3558 (pp. 10-11) |
RE——7 INEDORy h~<wh, A2y, bbb, myL Iy, Nov—
MEHRICBE 2808 HITEEM (pp. 12-13)
F o DH MR, FA Y R =R —DF a7 5 Ll

T Oft
H Ol Y OHAfiE LT LD (op. 8-9)
FINDFIIATS ETICEARTEN R DD RLTHEL £ 9
BEE, BRI, 07T, =T Ay, I=auK, T v

S BRI, INERTT 7 ) 0 OB TIE L A D28 LU A O EIEE 5
BT, AT, BRI, SRR, BT I bEYE GIE - B T 580
FEART I LT, B0 () o3BT 5 TEE LTS,

6.6 ITEEA (EREEMT - TP T U U IBEEFESR) OFES5, 6ZE PEZICHETHEMBEELI VD
ZTFITTHA O TORABEDEZT RV, STEM/STEAN HEEEIDERE
ITEEA (2010) 1%, 201043 H 1 H2v5, ITEA 5 ITEEA IZAMER LI-F7-58HE LT, XK
EDOEFEK THD STEM (Science, Technology, Engineering, and Mathematics) #(HiEB) D2 %
=¥, STEM #HABO—BOFRFEIARBHENHEE L= v=7 1)V THEOEED D ERFI LT
% (ITEEA, 2010),
AEFE 3L, 76 # STEM ZEMEDERIL, Bybee (2010) DEFRITUV, STEMEHEFIL1)
no 3) OEELEESEET,
1) TANORT - Hiffr - = =7 U 7 - BAITBET DR - ORI E, 21 il 7k
oo 2TOTRICBRELGEE - BV T5—0OER - AL
2) FRHIRTFHEOREZBEURINOOHE - ©% - SEXBFEREZ—8 LGN - RHENEGHET,
ENGTIVZ VY EBAANRTIVEFTT HHF - BITEMBREE AMEEE I HIBVFER
3) STEMEFBOHEMERLBINEEMZRAICER - TR
LTV T2 DHEEBEROHEEE TH D,
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KETIX, STEM #E &4:i2, STEAM (Science, Technology, Engineering, Arts and Mathematics,
TEAMS, STEMA & HIEIND) BEEHHOXENRKEL 2V 2DOH %, (Yakman, 2008), FA %
Tl%, MINT (Mathematics, Informatics, Natural Science and Technology) Z & EE A3 AN 72 Y SO H
% (Stern, 2012 ; Swiss Federal Institute of Technology) .

STEAM #EEH) & 1%, STEM #fl 2 U FERE0ERERNOBE L LG T L&, 771
T2 & ARG T =T S EE O, RS, GRS 12 PRI T 2 FEEOLE DR
EOWRPL, SFET—Y, tEF(social studies), VT LT— (BT D HEERE A B L 72 05 EE)
# 9 (Yakman, 2008 :p.11), HELEVONE, [T—Y | OMRT, FTE, £ ~==2T7AT—,
&®E, SERLINIAT—Y HEF, BE, BURT BF #F Y BEPELEH) ORTE
R LTS, ZOEBLELT, av T 20RO —REZTEERT L0 TIERS, T—YD
Z=htE & FRiT, Rl - BRE, WEEEST L HEGEOASMmE, REAIE, BFeOMms, MiES s mE
BEL Vo NEBEE IR LTV 5,

BOENCBWTE, B RES, mHAKRENK, KIUEAEOBRKES.2 2217 T, FORED
U R ETHENTFRT D00, BFECTFEEMRE T TR, a2 Wnsm LT, HE L T iE
IR & BERET R ANRRD LN TN D, BROERERZ BN L 287X, flttkosd s ) 2
I EERMT D, —H, A /X2 ar EHEREDOTODOEN ST A ML T 5 TRE, T D
NEVRTDORESERD THEONKREEZ D, VA7 OFRERHRIZE L T, B L TR0
BEIZ72>TD (BRIR, 2015), BEPIZOUIGETTIIEL, BRI GHNBEREET A5 %1E
LT, BEVWVHHEBFTEST—RICESE, HHUMNBRELAENRETO X FWYEHRE, THAAFY
R [CEDILHESRTLDTHFA VBRSO N TINDS, BifiA/ N\ F R E(X, TIFEDENPFIERRE
FBTBAELAEEWNCHEL, M—EROLGVETREORRO-HOFBICEFMICSEL, #HEE
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INEREERTCIE, BE3EETIEBALERDEY - BREZLHEBE L 20~ 5 L), E4EETIEE
ROEY) - WREFHE OB ELBARMFLNOADL LN, ESFETIIERDEY - RENDEL
PEHEEZENLDIDDIEHICEERIT RN LHRD Z L0, EOEFETIX, BRDEY - HWRIZD
WTOERCRAMYE, BREER LD OHRLZ LRI TWS, b ORBERORESNX, F0
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ROHEBDTHDLZLITHET HDUEND D, 1o, NERGZSLHEILORHEIZ L o> THIRWE R 5 Z L0,
HEERRICB T HFENCORT TN ZEIC OB ETAHERH D CEIEFA, 2008b : pp.8-9) (Hv v
7 & FRMTEE DMEED .

AR (2009) 1%, /NPESE 5 HAEORBEMRARE ) DR RS SEZ, 5RO & U TR LTV D,

SN, BIZIE, AINFREERLE 5 FAEOFENE TH D HMORE] #6HlicT 2L, RO LD
ISR T %, ZOEORGWE, EYOREICIE, BB AR ENBRL TSI EE2EH2D
720, FELITROFEEZRAND, Hl20E, BEEIRKREERBBRLTWD Z Ea L B2 5720100, K
H Y62 [ E Uk A 52 7o fiid & IR E G- 2 72\ il & 2 FE L, Wi OEWE#IET 5 & ) ikt
GEBROFEEA D, £, FEOTREEICLY, BAERKECERT D2 L2+ 8 LI3#ET 5,

RO XS, WORREIIZEYE, EEREDRBHRL TWDHE W) Z a2 L X H7-0I21E, Btk
LRWERZEE L, BMRT2ERIZTEZ RT3 ETH D, ZD LI, FrEDERIT
HHL, MOBEROEELTD 2 ENEEHETHS (AR, 2009 : p. 110),

AR (2013) 1%, FFEEOHE 3E [0, BEROFEHNENEERIZL > TWDH D) 128\ T, HE
D BHIE L NEXS OB DN TELR LTV 5D, 2008 4EILET /) « B FREBEH O HAE )N D, /)N -
PR DOFR DR G WL, TR R TREZ T OBER] & LTW5D, £7-, 2009 ] &% f 54
FREEEO BN D, BEPROBEORL W, TR ARBIOER) £ LTWD (p.36), BT,
BRI, /e B OME T, OBRERICH LB NS HIEE, @QTDREE, HE - Ak
NIRRT HA A=V SR EOBRENRD BN TS (p.37) LIEfET 5, £ LT, BEOFEENE
DEGyOFHE LT, [=xu—], Dhivy, M), [HER) OfEEE, &b OEOIENY & BARF
GABEDTDEHEELEICL TR LTSI L L, NEDORRMIL, FIREMRRIC NI RED BRED
HEOE, &6 OFMBEREICNDE TS LTS (AR, 2013 :p.35),

6.9 HEFBFEOTOLR
INERER T ) OREE
2008 UG/ INAFEIFHEHOARF O AL, LITIORT,

HEEFCOWTOIFELZ XY, FWREOE L L ERIST 58 L BE 2T C, ERERIEE 5
MTRFMRER - H2OJEE & L TRERARMNEEOEMEZE > CUEEIYE, 2008c : p. 10),

F72, 2008 FEUGET/INVFI S EFRE EEM DAL SR TIE, FFEOBEOR 2, OHEMRIZEET 2 BIE,
OREFEIZBIT 2 BAZ, @RENCEET 2 BAEIZ /T TORL TS LR, 2008c : pp. 13-15),

(QRESNCEET 5 BEE) Cif, T8I CBENER Y1), i B 0 /), T3RBL)) ICa8E L
TRLTWS CrEsRls4, 2008c : p. 15),

2008 4ELFT/NER LB EEEL SR ONE L LT, [ 3 24ROV 4 4RI B Tttt 2 B
LN %, 1555 FRICBWCERBEOE T L EEICEIT 2NAEE, 5 6 FARIZB W THEBE OIS & B
1R, EBEEAICBET2NE] DENEIURINTWD GRS, 2008c : pp. 16-17),

(&P DT D NEOTHR & 58 EORLRE FH |
HEBOREICBOTIE, ZTHETERRRS, HE2OZEICH BT DRESCIRE DB %2 X 5 Bl
Mh, POV 2 RN UREOFRN 27 8 2 —FERT L2 2 PRETHD, Thbb, BRE
—A—ADBELDEBEEEFLSL, PEMBEICH L TEROEELEFILT, FhIH > TRELIFERZIR
L, ThoZiER - BB L CHBEEEAL W R2EEFHEEBRIT S LNRUITHD CUTRIA,
2008c : pp. 102-103) Gt : I3 v 7 O FHITEEFEA),
(D) B FHEOFEIZON TS, HEOREOREMEZEE L ASHEREAEICHBcEL L oicdre L
HIZ, fHx OWEITHR R RITPE X T REDLND LI T 52 & CGHENFEE, 2008c : pp. 105),
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o, BRE-A-NTHERRGOEZA T NEOND & 9, iR - BEfhT - #a L TR
T2V BEZIZY, HRRERE RN, REICEELZY, NEHBILZY ZENCE HA Y TED
DT DHILENRUITH D, £DOTDOITIE, W~ AN AR ER L2 BARRCEIE, RELZY,
HIROHIERGE, HURT, FRREDBMO MG 2 RANTTER LY, N e0BR L ek
BPLLTED TE 2 &)1, MIEMFRA R80T ), RIUEEN R 82 TRTDOLERH D (p. 106),

6.10 #iff (Fo/0o—) 2EFNITO0EX

2014 9 AL FEMEF (2014 FEFEZJR) OA T T FOFvaFhl)xaTh
(Department for Education, 2013) CTiX, 77 /B Y=l oW THEET L EHBIL, [F7
PAa el & Tavea—FT 407 O2H B THD, 20014 NS ERKEAE 5
A EHM TR D [Design] OFEBRIZ, K& (1) HikFEWHMEE, (2) Hiff
BlEFEEORZOREL 22 b TWwWd, —J, BARTIX, (2) o&xa e
HERVEPTEHEF T, BEAEHOOLRTOWARVWERRIRN®D S, (1) HiiEy, i
O, A, ¥, EfEmiIonoofAA b, HiEAE - BREHKT, BATYH
EYWHEL L TOEWRELT, THALAUAHVLRL TS,

(2) TEIAIETS B O KR (Designing) | T, THiA 7  X— a2 &, THa%
BLEEEME 2EOL7-0I1C, FIEMEGRERNRZ2IAFARACTROG®E T, BEERE L H
My A7 EEE LT, MM NF o 2iEH) ] © PDCA (Plan-Do—Check—Action) J&# #4
VA NEEMAT D, TEBT -k - R 246y, BEOBMEILLET AT 0T O
ARk (REHHE) 7TAT 47 2EBRT 572008 4F - 8E, @YU RTFA U MOBEL
s BALE, FEEMZLELRIICIEC CKET 2EES A 7 V0 EKR T, THIF
B & IE B O KR (Designing) ] ZHWTW5D,

2014 FEFHhE [TV A L) OFBHEMT, FHE TERITREEE - Bh2BE
ZAT-HEBE - NEEFMOEY FIZET RS — faaEHE—I1c>W\ T (2014ab)
O TA) BRHEOREIZHELZ LD (BRERLTIEORG - Z2H72E)) CHYT 5
BREAFOBMEE T 20 ERRFEHIT, UTERT3RATH D,

(1) AT atvR (HIFAIEEZEER)

(2) Technology &, Mathematics, Science, Engineering, Computing, Arts ZUE o %n ik
LHIEHT 5, STEAM #4 0iE A

(3) A/ X—=FT 4 7T OMBHT, FEVENOOLITRE, ADOY R 2T 5729
O, oL A X—va oM EBBEERE (T AF U R) OFH

AT T RO 11 HE~145% (KS3) BLW 14 ~165% (KS4) OB FENMHEH
HHEHB DT O#HBE (F7 v, 2004:p.9) T, HEIFTV A4 7 atx (HIFAIEE
i) &, ORWOGH, OMEORLER, OQFED KN, DfhEkoiiil, OEHEO T
AT 47 ORIM, ©OFET AT 47 OWRE, OFFHE TR -BERYOiE, @Fnr h&
A TORE, QF A v OREBR ELFM, OREZEOIERO TR, PHAbd1 0D
gk AELTHHL TS,

AT T RO 14~16 DT A EHMT 1o a ) v Xt #HF £ [ Breckon(Editor),
1994] I sz THIFT VA7t x) offinzg, 6 — 112xR7,

M6—11cky, TH4o70+RIE, 1. BHOL QI YOS IT - BEHD
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HoNhTWVWLIONZRAL, 4. PHOEFENRTEM BE -T2 -2 - BER -
BENAESENIACOEMEFEM)I, (5. BB, 6. BEI, (7. FATAT7DEREL,
rg. A1, ro. il OPMA / R—>a3>FAERTHDI LWz D,

(FH A TavRX] &, —HAORAYEHRERD D WVTBRR e X272 850
B Cix e, RRELEHIZIELTCKREDOD o2 2 BERVWEBCTH 5,
(National Curriculum Expert Group for D&T, 2013: p.5),
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1 LD T YUDEIESTIS - HEE
OOIERAZ (Stage 1. Brief)

2. 5 (Stage 2.
Investigation)

3. FATF
(Stage 3. Ideas)

4. FREET{dh (Stage 4.
Evaluating)

5. EBBI(Stage 5.
developing)

S. EtHE (Stage 6.
Planning)

7. 323181k (Stage 7.
Realisation)

8. :KER (Stage 8.
/,«’/ Testing)

9. EF{fhH (Stage 9. Evaluation)

X6 —1 TEifr 7 A 72 (HFAIEEE MR FEIET ) oW [l
Breckon(Ed.) : COLLINS CDT Technology, Collins Educational, UK. (1994), pp.6-7 %
FEC, EEDEER]

6.11 42552 FE® Mesignand Technology] @ IT7H 4 > 7OtX] &, BAOBEMSEFD IFRET],
L DL

BT EOCEH R FE (2008a) (TR FHEEEEFEMH i - ZEMm CERR 20 £
9H)] ORNEAQ®) THEEMTICET 2EMNEZFI A LZREMOKEH - BIEICO>VWT,
WOFEHEZFEST S (F p.20)] & LT,

7 OHENSHERASFICHLEEEEEE DN TEXD I L,

A4 WERoORFRFEEmMY, BEKENS ZENRTEHZ &,

v T, SN TR UM RN TE 52 L, (A p.20)

L, TOMBFLEN REINTWD, ZZTIX, A7 FoMEM&E LT [F
A r7Taowx] CHEHY T2 XESRHBAE, AohZ2nksThs,

HAD 2008 i ¥R FEREEEHIT 0B O TR FZEREFHREIX, KA,
KY#t, TOHOFHSIHELLHMEATWS, 2ok, K TIX, FiEHEELBICA DR
Mo, ZREEHFLEHOAXF Y T —ICLBA3XEOHFLITETIT, KXELBITL B
MBI DD, £, BRESAELIE, BHIZHKY, EXTFORLERET D,

K Ao BB E (2012:p.24) © 3K O3V oH% A7) Tk, THWH]
— Mk (@KXAREHR, @FEFR L) — I&xsk (1. ®#iEHORE, 2. HET D, 3.
Mizkd, 4. RitlicEewd)) — T8AE (1. WIEOHER, 2. MEERDY, 3. &b
T, 4. #SZT, 5. £ EF)) — THEH (@FSF - Sk, @EH)] ©—HmoDERIK
TovAREHINATWDE, —F, Rk [T AT o] X, —HFHEORAHR
REBRODLIWVIIBRBIR Yo A2 EA5EEB TR, MUVELOT e RIZRb, KA
FLEN A B HOREE (2012 :p.32) @ T9X oD FH | <ix, TER) = THRAELD
RE (FHOBBMERELRORE)] = ERT2 (BELRZ2RLRICRT) (BRK %
BEEZD—BREEZX DML EEEZ DS HIELLE LT HEEE XD,
NE : THEA2Z 25 ), ARIKRENBOEZEZERFZIZHAICHNFMORETHESE) = T8
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OF L (BRI L DR, BIERZN»ERT) DrshTnd, 747 rkERAT
X, HEEREEZ RAIHWIC2OICRXK DT 5O TIERL, HEiFiTHF A4 7o 2 EBE%
WATPE D B c RMERBOMAENKEERS | 2EWKL WD,

KYf: (2012) BITOXHBFEREFEINRN S TFBERED p.51 T1  FEFojih] T
X, TOMEZRAT 2 - TQOXEREELZRFNT D - Q7 AT 475285251 —
(D7 AT 47— 2225 - [OMBEKEN ] - TOERD=DDK % )< |
— O Z>5< 5] — TOMERZRST %) — TOMNYTHEZ L | OGO
NEBRRENTWD,

T Ofk (2012) F&4T O CEFLF 4 & ¥ B0 40 B8R D pp.16-17 T, A ZHO®
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LWHEDOHRAE) - TREAOFFMM) EWH, —FROBRRKRIT e AR RIN TS,
Zo7atAxo TFEAMM) X, TWEOEE) ZmhrH> —FmoOREME, [3EE) 27 10—
Ry 7425 HFBaoORETHIELTWS,

T Otk (2012) %17 O CHF F 4 M EFE N 0 B A FE D pp.47-48 D 11 FAE
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Boxed (BE) = TB{ECKLERKOERK] s TWd, TOfO pp.16-17
DIKIZBWTYL, A7 7 FD [T AL Takvw R TIE, g, TEEEDOTAT «
TORRK] &, e BEMN - BREFENMEEL2»LO L — 47 (KB &E) I2X5
W s BMEic L0, THEZONEHHNEEICEI2RET AT 7TO®RE] PEMRINLTW
5, TO® pp.16-17 7t A TlL, NV — KA 7 LK ET AT AT ORET ot
AVWIR STV,
ENEOIHLBMESHOANEL, (T4 TOLR | 2hBT L, EAXAEOHKH
B, BtfiTHA > TOLRATCEREIIADS (BEBODT7AT1+7OHE] &, €W - &
B - BFXNAEELILLDIL—FAT (ULBEE) ICLHHE-HEEHICEY, EZ2 5
NEHPWEHICKEIBRBETATATORE]I [, EESATVWEVELSTHS.

6.12 425 5> FE®D Designand Technology] @ TFH4 70t R] &, BAOEMSED [HiiEE
fii - ;EFA1 DB

BOREOEWN S HARERIT IO L, THIFFFM-IEH I O EZ R L TV DO
T O#: (2012) TH %,

T Otk (2012) BATOHFH FE R EFEIN B AR ETIL, THEEIMTICET 5 #
fif; ®p.89 T6 K MLZRINTHELEXOFM - IEHOWAL & LT, TOBREEWHEIC
T5) > TQFMT 28R E2RET L] » QK - Kt T25) > [@QHKT5] - TO®
EHT 2 o—FMOoEBRRIEATEATHS, LrL, 6 IF, +02I3<YnFo
Tt RBEETEHLEL, ERZERTSHEE] OKRR-BFEOEHIZ, EEMEND EHE
BEEOIABEILOEGEMELTHENSIATLS, 512, [ p.90 TiE, ML HoRA
EFWRETHETOWNL] O7a—F x—hrELT, MEENAEL] T, TFwvn) & Tn
WX OEBESIED 7 —F vy — FEKRLTWS, 61T, TXW] OER D M5
LT, THATERTEAN] OFKMET, NTwvn, & Tnwnx (EMo¥EICTIKET D)
DEMESE 70 —F ¥ — FERLTWVWD,

TOWH® TR VX —FH T 5 T, TREICEEBELEEED Hikx &2 &
9 (pp.146-147) )] #H > TV o, EMERICET 2 HIF) <X, THRHIZEDLDETEM
ZBITS (p.181)] IBWT, EMER vk 2 BHE TIERL, WHEDOLENL O
MBERMCESAZY T TS, MERICEAT M <X, TREXEZEASS (p.239) ]
O TQFMMOBARERET DI IZBWT, TREXETTOT, Zt+FEHLELNRTN
X7 g A, 2, HIERE, GET LA, GIEMMM, THRARLE, ZoHcovH %
BOR->TEDL S RIFREMZERA T 202mat L, ol ES2REL £, &2
wrEhnTWwnWab,
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M THA 70X (BMEEZHBE)] X, HEOERPERELE T TIEAEL,
Bt NEXLGES] & TABEWNLRL ZHMEEL, EAN, EHHN, KBRHNLEEE
ERI52-O0BMEEEEANEE JO0RENVZD, MAT, (RiiTHY4 70+
A1 IS, #HE (2014ab) O T7) BEAH-¥WH - -RBEAELEAIBNE] MBET
Hd, LizH>T, #%FE (2014ab) AEHIT L LS5, 7)& T4) BHEDODAEICH
510 HBHELLTEOREA-EZZAHE)I X, HEFARDHEREEZILON D,

AARTIE, BER&EBIC THIFTYFA 7ot R] HMANRELEL ERE LTS EEEWD
o, o, THINT ATt R] by BZFRRAINTZTANLLATND &
TV Z2VWEREWZ D, HITR#EBTICRT S THIFT YA 7okt x)] oBFRLES
&EEIIZSNWT, EREBICE R - EEL TN EEbIT, BB oHBEMERED
OO ESCHMBHAERBRICEBNT, HIFTHA 7t 2r] 0FFITOVWTOERK
MIEE N 2mO D FRNP/BEICRDODLATWS,

6.13 RBRELEFEOLEOFRZNKEICS -2 ERNLA TS KD Designand Technology] M
[FHArT7O0tR] 28
HRL 751 o L HIT) OBAEMEBPEOHINT VA > T a2 %, 6 — 41177,

#z6—4 AT TV ROHEE [T A U LHT OFFRERED THili T VA 7T atX] OF

5~ 7%

() HAfr 71 v (ARERSY) 7r =7 FORPE « Hilt7e b O OREEHE « BIEA L, EROZERE

FH, HHHER L BAREROR L SE2EEL, #iF (727 /7 ao—) [TRLAZES

Q) EEfEAR— ~ 7+ U A ORERR DAL
TEH -G OTATT7 A7y F) —>lfg>7n v =7 Mo (4 T)

7 ~117%

() EMTFFA T a7 NORC HIR A ) _R—2 3 v TR 2 B a— 23 Lo 7 T
HHTA ) _— 3 v D, DRERENA 2 N—a ) 280, fx OKEOHIA /) _—
a VOTFE, B L-VUIE U TR, Hiffiozzaett - (FHEME~OBE « Bl « BE~OH L&,

(2) BEfE R — b 7 + U A OO
- THH—3GE (TAT T A7 v FOAER EFFROIE) —RUEFHE (B ) —flE

-7y r O] (5 T

11~14 5%

W) EATHA T ay = s oK T4 7 a2 B3E -l - REUDABEM, Hili( 7~
— gV EHAN ST ADNRT o RER, HiiE B IR L, B TRERIU LS 2 K X DEET & ANRIE
A~

(2) Eefa N — b 7 + U A ORERK ORI
- EHT A o oE (EOX DA REHRL=—XTHDE2 DL HDh) —EHRINE - it —

FHEEY (2 OLLLEDT AT T A7 v FOER EREFIEOITE) —REIEEhGHE (BHRY)
—HlE->7n Y7 oM (6 T
14~16 7%
W) EWNTFA T a =y FORM : 7o 7 a2 BE -l - RELAER, B 2 _—
a v EEATH ST ADNT v ABEMORHGE AT RERAE S 2 K 2 HRES) & TR~

(2) EEta N — b 7 + U A ORERR ORI
T A o (EOX OB - MEHERL=—XTHDEHSL D00 —IFRIE - 8-
XEHEE) (4 ~B5 507 A7 7 OER) —FHEHE [BEOT A7 ¢ 7 O - FTOF A g
CREHZE D FL—RA 7 (B R) ] — &R FHRORE-FZEIEEGE (B0 ) —&UE
—>7ax s/ NOFE (8 THL)

o EAR—= T VA L, FET e ATERT AU —7 — FOBEL R (T—~) OBRERTE &
HEE |, FHEER, [HHRRRECNELZEREEZ, 77 AV LER— 74 V4T, U—F 7 K—F
ZxVAEBWS, TEER— 74 VA &1L, TAR— b 73 V4%, TV A 7ot 2ROEBEN D)
0, A ZARZ T2 VOB R D L 912, (EE OFET A 7 et A BB -l - &8 %,
FNZT =N T H72ODR—= 7+ VT %09, [EEEAR— N7+ VA 1%, =~ b REH) R
—h7x VA bbb, [TER— 75 U4 & BEER— b7V 4] 2oL, BAEE T
CoWFeholoo | 2 ERRTE] FEUEH (2002) 72 E3FEL VY,
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(Bt T4 > TRER] $ETIE, SEEHIL2BENEEZEN, BENEEH HEH - REHN -
BENAEENSOLEESE (FL—FA D) LYl - ERRFEH RENOBERZERT S, =512,
BE-RE - £D TSV JEENDOREKET, BN - RFENEEZTZREEL TS,

BRENZBITHENE - WE - AREDT T =0 ZHReS OFEKUEICEET D 0 TgE & LTI, i (1989)
Wb (£6—5), SiElE, BELITHEZ NS LR TH S, HAHEEIO Ras Lo, WA 3 -
BBV IEENCR TS, 77 =0 TRRODOEEMITV ) £ THRL, SEEEickvELSND,

EEG, AXVAD [FHA U LHIN) BROTFEGEIZBANT, 5, 6mBEMENDG, FEEX 177
IaT—=, TP TAT4T ), [ TZ7 4T N TAT 4T AR ay) Hr ol 56
DEEEIE LT, EEPCEEEHZITo TV A FEESEB L TX Tz, 4%, BOEICBWT, INARRERED
5, WEOLE ORI LIl DR T 7 7 o O—HE RO A L, HiffoREHE
REETawATHD, HIFTVA T a2 JEe, 77 /7 av—L L TOHMMEEZ W55
LD, HFEEIEE OER &AM OWT, EEE NSRS E O RENLEEND,

F6—5 [ WE- - EfEOT T =0 TREDOFREAKYE [Hh  mECE 770351788 ), A
215 (1989) ]

1EHDZE 4~ 55RH
NS % - & OB kA 72 #4123 AT RE

2\ HDZEL 7 ~10 A
B & 22 0R5L, hEE - C T FEZ2mEICES L, A%EZY > 2 FELZRELEZY, &
B - 2 - G - dET D 2 & LRRT D,

SEHOZE 12 5%
BEOHENZ IV TR, 28, BHNe 7T 7a—F RN TE 5 L9127 5,
FERELIENWZ &0, ZNEFEBLT HEMMICY 7V E 38T,

6.14 BRI REEE - e hZBE L-HEFEEELICHT2FETIEERZE - 268, FHMR%E & FHEiAE
D—IKEDEEM

WSy < fl S - D, BT A o7 av AR B EEEEEE & W o 7miE L, TR EA T
x5/ TERV, HERHD 7o) Lotz TOX DX ) ZaHliiE (KA A HERLEEME) | CTldis
<, "EBHEIRBEZE LR A VT, FEEOLH OREKREIH > T, BEREOFHEERLE
ERETDHUERDHD, SHIT, EERZ 1T, EEEOAFBAEHEHEDO-OIC, L—TVvorEL
HTIEREL LY, ¥TELEBLEETHELHS, COHFIEIZEY, ¥FENTHEOTIALE LTSE
L, thOEBELOFUHWVERELT, FEEICLSBCTELBEFHZEN LHSFETREZTRS,
DX D R ERHmEL, AX U H— REEREHIE L Wbid, A XY R, R (7 — N ETVA v,
[ FHA o EHIN ) FDORT o~ AEE FHCERT 2 BRI WT, A= 7+ U FHEOFE
WL, RN— b7 U A FERHEEIC R T D RAED KR EORAERNDH Y, BEITRDENE,
AX Y RAOHE 17 A U EHiT) OFatih)xaF .4 (NC) T, 2013 FHEET5~16 D
REHEYMAE L Tt S BB BEARE AN (R H—F) ELTHREL W, A7
RIZiX, 8% 16 mRFOAEENZERT 2 [T A L HIlF) © GCSE (WHEHFE T Erk) el
KT 2aBRRE LT, 32obd, 3o0RERRIT, i, YH—FFEMET HELHBR (@l E 40%) L,
W ORETET D a—2AT—7 GREMZE) EALEE60%) 2HEL WD, a—AT—7 %, {E
o EEEEAR— N7 4 U A D ERAER BRI D, KRB, FHEREE (2 747V AY) b, KEHHE
OIFROY|WEEHRE (R & 24— R) %, %, RREMATO 2 /1A 2 —Fy METART S, 7
e (7747 VA4Y) &iF, sHMhoOBLE L GO BRI EE 2 ED S ERHRMETH 5, HIWEE (R
ZUE—R) L, BEREETHY, AX X — RERR0E, SEREOHEREEDIES &N KEL 2
STLEI, U~IBENFETD [T A 0 EHIF) T, FFROHAEBIL, PRV T 5B RO
IS &, BHERREZ R 5.

[FHA o L) BRHE, 5~ 7% (Key Stage, KS1), 7~115% (KS2), 11~147% (KS3) iTH
WTC, Fya AT A NIV, L, 591 0 L Hilr) #ECERE 23T E % Design and
Technology Education Association (DATA) (https:/www.data.org.uk/) (Design and Technology
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Education Association, ZEE R AR— kL, [T A L8R OB B E g s 2 feit
L, WHES LT A IEEFERDIL, T a T A b Xa2T 20 [FYA 2 LH BROFEE T 07T L
LEEBEAICIESE, R— b7 4 VAR R L L8R8 % - PRI E R ) V) —
A, MY (7 T4 TV FYy) AR (R X X — R) RS U7 Y Y — A Ak
LTWo, A XV RAD [FYA 2 LB HEJBREITH KF T, DATA 3R 2 FRMBLYE & )55
WIZEAS AR — 7 4 U AFERRE L - FEIRE, FEHMEEE 2D TEE L T\ D, BE R
ME, FEEICFEEBEDMER L, IR S ICHBIEEE TSR — R 7 U A ERE (72 —)
FERT DRI L, BLEHLOB R TICR T 2 BB S, HoiFfiE T VWD, £, 594
v EHEGR ) BURZEE O CPD (REIEMRRAHE) (23T, R &L OYNC IZEE-5 X DATA 23 efit L
7= EAM R YE & B T LS < 2B E ORI AR — b 7 o U A O BIEN 1L - SEREIRE, SRR
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