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ADVANCE AMERICA! LONG LIVE THE CAUSE OF INNOVATION!

iAVANCE AMERICA! jQUE VIVA LA CAUSA DE INOVACION!
RIZENE, SEEFIIN! SIFAELRS!
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Promoting a Streamlined, Cohesive, Holistic, Optimized, Life-long, Adaptive and Re-adjustable (SCHOLAR)
Model for Engineering and Technology Education from K-12 through Community Colleges to Graduate Schools or
Corporate World and Beyond
NIBSBEREAFHI—MRLEN . BEGEEN. RFEK. RN, L4, EREERK. rHFEN
(SCHOLAR STEAM K12 Plus) #=,

B MG LS A X 22 B BT S A e B A T 5 R AN A

Freedom and opportunities! You will have the right to a high quality K12 science, technology, engineering,
arts and mathematics (STEAM) education!
iLibertad y oportunitades! jUsted va a tener el derecho a una K12 educacidn de alta calidad en ciencia,
tecnologia, ingeneria, artes y matematica (CTIAM)!

BHAHS! RNEAFTEZSREN.
BEYILEZ P DFHREHRE. BAR. T8 ZANBEHFTHORFA!
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(Proposed Model for a Streamlined, Cohesive, and
Optimized K-12 STEM Curriculum
with a Focus on Engineering)

WXEE: %Kt (Edward Locke)

BYIRE:

Y7 B T2%FE (The Virginia Institute of Technology) 2~ AR4%E

(HEARFFEZ4EY  (The Journal of Technology Studies) 200944 Z=5521, #5235 351
(41k:  http://scholar.lib.vt.edu/ejournals/JOTS/v35/v35n2/pdf/locke.pdf)

BIRKE:

I A A E B F UM 20E # (The United States of America Department of Education)
it J@ W 7EA LRI 208 B4 B¢ (The Institute of Education Sciences) M (k-
https://eric.ed.gov/?id=EJ906150)

i R WL & FE T.24F¢ (The Virginia Polytechnic Institute) 34
(41k:  http://scholar.lib.vt.edu/ejournals/JOTS/v35/v35n2/pdf/locke.pdf)

EBSCOhost Connection [
(M3k:  http://connection.ebscohost.com/c/articles/69712612/proposed-model-streamlined-
cohesive-optimized-k-12-stem-curriculum-focus-engineering)

JESCONSESC, IR RS BT .
N T HCERE R, (FEEARRESCEERIRTRE T, M DE “HRIE” B4

e

TX s SCFEEAR B X 4 B DL SO BURF BRI e 122 R BARAE - (performance standards)  Fiil 15 L

SKE Cpre-requisites) #Fia EHE REARFEAIN P EREFEE, $2H T NG bR 7R &

FE AT IR U AN T PEF RE T %N R /N AR RS B AT R ) 1) TR RN A AR
Bl DL — M Bm). BHEE0. mARERH/NERE, R TR FeeiiiE,
s —Fh A& LIE N E NI 06 fERIR ARG 72 s Rl il AR X 2B
2R E N DU SE R R 2 H HLAEE T4 123 i PEATL B 04 28 ] %) 5 902 [ 38 14 1 T2 sk
FEFHEAMIET SIS RE . XECERE AN AR KRS (the University
of Georgia) ZJ%y « SRR 1#H L (Dr. John Mativo) F%%B) 78 & £ 300 % 5 e R T


http://scholar.lib.vt.edu/ejournals/JOTS/v35/v35n2/pdf/locke.pdf
https://eric.ed.gov/?id=EJ906150
http://scholar.lib.vt.edu/ejournals/JOTS/v35/v35n2/pdf/locke.pdf
http://connection.ebscohost.com/c/articles/69712612/proposed-model-streamlined-cohesive-optimized-k-12-stem-curriculum-focus-engineering
http://connection.ebscohost.com/c/articles/69712612/proposed-model-streamlined-cohesive-optimized-k-12-stem-curriculum-focus-engineering
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(Louisville, Kentucky) 25751 1E Frdsi REE W25 71m4F 2> (International Technology
Education Association’s 71st Annual Conference) R R K “im s 3C” BIEaE A,
A BERXR L EPIIRREAE W2 Z WA Dt — B %, FHWBRTr2 N HZ 5. 122009
F9H8H 4 E TR~ (The National Academy of Engineering) F14: [E i 7 FE 5 &

(The National Research Council) FTEEA LA H/NE TREZHEZ 514 (The Committee
on K-12 Engineering Education) K&, @~ (HPFLFEHE: PEREI LA E G =)

(Engineering in K-12 Education: Understanding the Status and Improving the Prospects ) ]
BUBHERR S BT e i Bl TREEE LB A Ae i nl @, Hrp e 51 it
[ RN TREURFR AR RANAFAE . RIS Z R R i 4= () 2 b v

51

FERGT T2 8d, FEFRNEREE R, TEMEHE (K-12 STEM education) A
K FATATBUE 5301 AR ORVEIZX AN ) T SR 1o 22, SRR RS TR
M EENY AR B ] B R . S b, fEIE L RI204E M, 3B RS RS TR ALY
AR . S ERF RS 22008448 (The National Science Foundation
Statistics 2008) F W], fE19854FF|20054F (8], RAF7 L2407 i) ABUKZI1E60,000 A\ £
80,000 A\ (B HEAm s SRAFHAI - 24 (1) N BUK 207E20,000 A 234,000 A\ 2 [aIAEAR ;. RAGHE L
ST BB R R 276 3,700 A £16,000 A\ 2 [ kA . #E 58 >% (Wicklein , 20064F, 552971) &
HAESEE, “HEl, TREHEAEKITS0%HEAREE, [L..] KM Haj M 2 4
(VR IL H FREE50% ) TR Ll TAEE . fEMRUUXAN R % v, SRE &/ 2
SR TR PN AR E RFE. A/ (Hill, 20064 fi “4ETREBEIHMAEAR
HOE R AT O R BGOSR I B, Wkl (20074F, SR2E3T0) EHRF] “HE TRERITHN
AN EHAREE R E w8 1R E &S 25T RS M RaEt, (HREWMTEE « SR
PR f R B = TS I AR AR 1B B OHESL LR o R IX AN AT T 1 e B AR IR 2
HHO&MHG 7 AR Ca B8R M ITE FA R EE H R EBE (technological literacy for
all students) ] HARFTAIES /17 o #E2009429 H 8 H Hi4:[H TR~k (The National
Academy of Engineering) F14:E 55 # 22 (The National Research Council) P& 1% 57
N TREZ B 2 514 (The Committee on K-12 Engineering Education) K. A
(P hFETFEHE: PEEHIAAICE T +)  (Engineering in K-12 Education:
Understanding the Status and Improving the Prospects ) FA &R & ESL 17 H B a2 T
FEURFE AL B AP AE . S B A —L, FN2TREHEZR L2 (The Committee
on K-12 Engineering Education, 20094F) &Rk & H Bk i /N2 TAEHCE th T A2 AE
(™ E ) ) BAHE () /b TREIRFE S = BaR v C “ TRBTHME N TRESIN O,
TERZH P /NERIE TR R IUE AL . X T OCBH) TR - Hhmir 2
FE A TR RTHE B AR - BALEE, WEHFEF I E AP, 57287, 15150 ;
(b) #Z KR RIbrfE C “LEd /N PR TRRAEVIAEIR KRR g —BlE /et
AT TAE. R BA R R 4 B B O — PP AS 22 AR G A (5200) o ASC/EH®
SAEFEIR IR (The University of Georgia) #9755 « S#2fR1#E L (Dr. John Mativo) %%
R, fEEREARAE S 71EES (International Technology Education Association’s
71st Annual Conference) L#H T7— M8, FSRME G [ 8

Tl


http://enr.construction.com/business_management/workforce/2009/extras/090923-report.pdf
http://enr.construction.com/business_management/workforce/2009/extras/090923-report.pdf
http://enr.construction.com/business_management/workforce/2009/extras/090923-report.pdf
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o —MXTIEAH/NFARR LRI TAZ RN P 2 FIE I R . S ME R 2
ARG G NSRS F AR AR I AR M IR AN P £ B Cengineering analytic
principles and predictive skills) FIE, S0 LAHE A& 2F (prerequisites) 1]
Ber R R MRl E U RMBMIL ) MR R, 14 E AN —2¢ 1
X T AT — AN B E A ARG RILE (1) G I B AR B 2 SR IR A

o —MNARLAN. BEALEH . BARENT/NEREER AR TR X
R—NEERLGEN. ERENBEEIE, AYJLEA/NEFGE, EPThA RN,
FER ST RN, I HIEE AR X R, AR B R DU AR RS, nT RO
H TR E AN i B AR T %o XN R B2 E 1A 1 Ji U ) A b mp
PUE TR, k. TR MEeE (STEM) KIS ANARRAEE (00 ELATE
2) o HUASFH/NE TRRBUE BRGSO ERAHE () JERFIR I 43 B 14 A0 T
PR AN e 508 A 1) TAR R FR 0 S A A R A AR S G, (X 3 #mT LATR]
KR TREBEMEME, (b L5 U R AT PR T E SRS
AP S 56 2 R0 2 (R BB B R A S5 A o A SR P g U PR AR 1 B 11
SR A, IR B B TR AR P A AT AR RS G TR R BTN
N TREFOREE RIE R K TR E R R g etk X2 IiAr
Rl . BOR. TR, I3 (STEM) MRAR BB A& Rk =X b ol 200 10
“BRRIETRE”  (Bflengineering, B¢ “TFE” )

MARGRISP, A, T MEE (sTev) HESE

PIEFFIRS:  pe—— T4

&) LEREF

DISHNE R PR {EER BN BER FeieE
B ok TR (BEWERR RS BA.
Wesm) (stm) ifcap, MG TR BeSR  (RRLAIGL)
CAfpassy)  WEDMbEcam. Ak (STEM)
sEER SEER PENE e (MR IR
ne g RPN pnesperne | gers <€
f f 0
riziEs FAS B B2 TE.
HE TE AR HA
. - FR LAY
R  (amozEm) B RS EEGR
FBBER HCAD. - TE. #A (Genecai EEQ“%& A z-
SRR HIE HEhRE Education ) >
CAM, g
BiE. IT2)
FESESTNS, BA. TR, SESEEAESUNE
H5 (STem ) BERKABRATIERE

B 1. —1MR&Er. ZEHRFERA. TR, fIE5F (STEM) HERZRIEE,
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FERE
B o vE
M : + 3 - )
ks @ W EWEREEE—Fh @ X pEakIEEH]
, . KEEZ, N2
o £27) T BREW
( FRIERAEERSRIE ) by
SE7

(RS ZEIRERS )
J EmE TR
FAERESES 4—«\ naTE
( FERS ZHIREES ) B, mFTE

EBARFEENIRIT (CAD )
\ ( BERSZHIRERS ) HhE
' FgiRit
HE

B 2 —MAR&EMAE. BAR. LiE. MHFE (STEM) HERK,

ASCHEH T B X T FR /N TR E Z5 <> (The Committee on K-12 Engineering
Education) #&% (20094) FIT4iid i) 25 Fh v 230 F) A Rt T R

K T IEH 20385 & D E AL F R LRERTIR P2
Hr i HRH— T REA

B At B R RO R 2 B R RR A AT BT AR N N AR R
FEVCE A ICHE, 2 [ 40 DU AhJE A O 28 R R AH SQ IR Y -

(D Heee, Bieg, TR MR Z BRR&R: B eERls. T MBORTT T i
MYER AR T TR KR VERABERHMEM AR TR MR IREE AL
FEATEREABARMTRIER E R “T1E” o Bl L e, B, 5458 ki
A R BRI R i e AR R T TR RBOR B3R BRib 2 4k, Fhee OUHEZYEL
F RE T R TR R E R R . TR S IE IR A0 T LSRG 1 AR N H
FERUEANER fh AR GE et i, DURE AR ok HH A3 rh TRt 2 R & Ab e A 19F B R
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BoR. THE. ¥ (STEMD R &, @ EPFae, 1€ “airn” sl s i
fr. JF BAE 25 LT LAEAIR BT P A RS0 WEERNIATT . BOREMA . 4.
2 AT R G, AR AR R AR 3 o BITRIE 2 A AR R e RE . R T IXRER PR, N
AR A G TREURE, AL AU IAETISE 48 1 B A URAR P I > 16 221K
JF AR HE R AL

(2) FpE TRt U RR N A R A TR B R 2 (B K R B3R e 8 B iy
FE M TRED T AR R B 8RS (A 2 UM A IRV O TH SR RE . DA RS SR
AWEFTTRD W T A E SO TR, ARt T, TR bR MR G s
FIAE S Al i) AR VR T Bl 22 B RNR AT RS . SRBIV)SE AT RO T %6 Q& An4Ed
AN ARGN 2 ST IXFER B, ZHE TR — M B R I/
WRE,  BUD TS AR — PR BT € 1 AR 20 A AR & [R5 9 A ) AR B il AR i
RE 1 [A) 43 2 Tl ) 2t L

(3) AEM it A A /N 22 A B R B AN FEI B (B G & vt i FE m] LA
R BIA A AR

o O MEAIME S 51T (Creative and Conceptual Design) = X i 2 i 491140 55 4k
SPEMAE S (conceptual imagination) . 4/ Cideation) &7 5 (1) it AT H (a1l
HEYME, thanawss. K27, B, FETD) o gLRA/NF2E4 R R0
Zi— T rtae B RIFPIERF AR REE ST, (H2fEX MNMERE B, ARA TR NI 46 %
SIERR BB R Rk, XAMELECUR] DLEES) ) LI 2/ 5238 TLE Jas o

o IARZFEIT (Technology Education Design) : ixX ik it L @ r e “ &
WA 1) “elERE” (trial-and-error)  BIYAE “ARIEAFISRIE”  Chypothesis-and-
testing) FIZEAN EI; X ERFERE M —MEEM T, XM — TR
BFIE, ARAE— PP R I Hod R I e B S e ik, et WIE. AR
—EEE SR X PR AT AR NSRS N R R )RR AT

o fENTZITE (Analytic Reduction) : XIS TG M RIFHY. M RAT. 7@
LT ETH MR (closed-ended) TAEBETH R @ & & — A=l (b,
Wt —2H R ol AR i B A i s s 7 I Ui e, IR PR T BT B R R A
BIZHAREED o ClEETW AR EER RN S5 8 1) T AR R EL
FEE TR X P AT DA H /N R S LR R B 2+ — A

o ZRGEYE (Systems Thinking) : iXFh 14 X0t Tk g5 M A B AL TR
FRH . W R BN Z AT IR RN A TRERR . 1 HIE e B 2 4 2kl
Sk 525 R SR TR R 8 = 2 —FhiE . ©—K
KV AT 8T 1) 7= A2 TT DA ST BT BRI 2 Fhgh S X2 ISt S B TR 1
TR A XA A 1 2 S8 ) AR R TR B )
W H o 6T NEREE A AR RN “ T4 7 (capstone) TR
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RER AL, AR OR R e A IE AIAE Ant, R BT AN A R
RO ESRE AR I RTHEL,

kAN AN BT R AT . DART AR FIZR (Fleer , 20004F) fEHLE:H K% (The
University of Canberra) FECHNE L % A 7] (The Curriculum Corporation of Australia)
TN T IR — DR REE P Bl 745 4510, N AZ/N 31 =20 3T 1) L ] LA
HEAT H Sk B scE A e ()R AR AR R JEA BRI E A AR 0 — & s AT TR S g ot R
W B HI R A Bl AT AR R E B AR TS . s B s il (Claxton) WA P 2K M
(Pannells) . FI# &1 (Rhoads, 20054) itk 24 & B 7KV R AEAE LS BN %
(IERS 2 1] BIETRE 7T El% (creative peak) KAETET S B+ — S HFERZE: “H+
T2 )5, BIHETRE IR E AR E W BT R AR SRR A ], ERTE RN
FEWRIE RS IR IE” (5532800) .

(4) LS DN EHERPEAELZERRER: FENLILE BN NFELIE,

BRI IRk BoR. TR ¥ (STEMD | Jeil. DU ERUE L ERTR
REIERIRAE RE s AT A S REAR A IR, AN T HEAT TR 20 A0 R A 5% ) o
B B, AR, A MERESTERIREE. SR, TR ¥ (STEMD

PR, TR S R SRR TR AIEOR R, KRR I S S E AR

R BL AR A QTR [ ocE AT IEEERE EIRANN . Rk Bsiene (R
JURT =), JFHORER 7 — Sy PR TR i SR 75 2 i B AR R o SR B 1A
g, BN A ) TR R I SERTAT Y I, W] Lo iR ER BE AT Tl A

EFEE G D EERI 7 BT ISR BERI T BEHI 777%

EANIE, SR TR “BifERZ.07  (hard-core) A, Bl fi%E. sz, i
W%, — ok, BEEHEANKZEARERE, A REMEMIEEZS¥AE . REW, X
FRURFE AT FH BERAS, wT AR AT, DUE A & LA Br 35 1 &R R T 11 S 4R 4k
AR RS FRERIER . X R e N B O /N SN E R T
HYR, GO TSRS T DOk A 5 m (O AT 2558,  DUEM S e R BiE G 5
MRS . AU B A AE 2009 FEHEFFIAE B RS (The University of Georgia)
AT AT 0E G v o 5 AR (R 0 S AR ) 2 R S, A T an N PR

(1) GEFRAERAARETREREE 722G S 25 R o f S 00300 F) RAS R80T A 2 1 5

(2) IHPBESOCAR PR — DBk, DR I HAdsess IR PRS0 AU 5
RIOBEAFIRANE CUHZWENES)

(3) MR HE LA, UMERE I Fid B 2R Eesfine: HFH
(4) LT AE B IRLERE B — D HBUFK (B T EEE SRR LR IR HE)

(Performance Standards for Mathematics and Sciences of the Department of Education) ¥ &
FHECER,  DAME A E R XA PRI — A2 .
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CLATMOE X AN FE R B, (EHSEEE RN “22 R RBUK”  (ow performing) HIH 249 1)
—NMNBUT (B TEF SRR IAREY FIEE, KFEARHER =Rk 7%
WA AT B R R R Y, RZ050% & 83 7E 22 TUFE 2 1 B4 24 SE A
o DU AR pe AR 22 i B g Sl s Rk, AT DLEUR A IVER A . X
HeRKFEARAVIEH K TR (nsh 12, MR, MEERRE BiE
2. LRV MBS %) M5, AR SCES (0 FREfI b #E T RS Al 1T
XA 53 BB AE30% 22 50% 2 [A]

RE AR RS 2] TR, XIEA A st kE A A L8 G Rt
FoAFZ R, /N PRER SR T F 2 e ek, I HRRHET TREEE N
LRV LERN . Fik, UOSEER, RAmBEZERN TESPIINATRALE, BE 22t
PINRFE . B RSAA R R AR BT X E N, A et “ f o B ks
#3X” (Five-point Likert Scale) 1 “PU%gf# /RIEH#” (Four-round Delphi Survey) >k
W . X 2 mT DLR SR e 2 AN [ ) A2 20 i R BT U H S Re 0 AR B B B, DAfE
PIN—FI OIS n AT /N TR REE, HF H A AN B SN 2z TR R
AR

KF—PREGEN) FELEH BEEL
Fh L R IR AT E WK

DA 3R 1 FH R JE — AN B b i IR 5 vh /N 2 S AR AR R IR TR AR N 5 B Dy B Al A
FHREAEA P EVCRH — MR E . BEEEN. 6 F2EMN . AR N N TR
IRARRPERE S, e R AT DAE A — Fhid F A X8 7E B3 B0 AR 78 N I 2R
(STEM) 4ls, (B LRIE2F 77D o IXANB AT DUR AL — PP sE vl AT IAESE, H T
OB AN TR B AUE T R AR FNR A BE Ry, R ZUE KT H
Gy S JE IR, LRSI /N2 TR VRS e R PR [F) DR /K I TR R . DS sttt
FE ST R, H A S B R IE R 4 E RS N T RRECE B
#f (learning standards) . =f5 5 77%F (guidelines) -

AP SO AR LRSS . — A CIEMERE” (Regular Curriculum, WIZR1FT/R)
BEAT A AE /N TS (K-12 Engineering Curriculum) B8 “HRMEE&4%2”  (Career
Pathways) JEMHHIEAAEH, A—AME GRS A B “BRAMInsRS > W H

(Extracurricular Enrichment Program)

B A — IEARFE (Regular Curriculum)

%5 (Lewis, 2007 &) FaH, “UnRAREAE S L oE AR YRS [ i1, AR 3CE b
AR BRI S FRE, JEH X LE A4 b fii s A7 (58 846 T1)
PRItz Ak, B% 50 (Lewis, 2007 4F) #RUF TWNTFFRE:  (a) @I —Fh “Lid g
PIEER I ENIRAR & (codified body) , ‘&R LA % FrE R HE 7 iz, JRH&EH
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G TR BO R R G ENREW AR bl DU e (g AS A JE I I A 48
LA E AR AR, JFH, (b TR EER N EESE G
i, B B S ) B B NS AR, InRIBFAAEOREE B (58 846 % 848
7 .

W 1R, IEMURFE (Regular Curriculum) 2 NATE ST RIE. Bk, TFE. AI%e#ER
L i#4% (STEM Career Pathways) A X8R 1. I H.AEUE£F FE Ml ) B2 52 e 7 15 3 78 40 1)
WIS AE BT Hog B A P st TR HER, AR BIE R . NES
PRIRAER . IWTZ RN . N— B BIRRR I Bttt &P 2. F RgHh,
BE R EA R A R AT . IXFEMUR B EIE A 2R R 0 TR B 1 2 8 ) 28 i 18] E A )
g2 2E T RN RCEE LR AR B REOR b U AR RS @ BB AR T
[P IS I S PR I R . X AIRAE R 0 R LA B, B — D B RIFE R — A /N3
BRI TR N (@) gh)LIEFIZNE; (b)) #Ids (o) @y F (d)
RV AR

S KAERPE 5 FH HLRANE) = TR NI IR TR FIHER,
Rl A7 7R [ A il ARG () Tz b o MR R OU B T
PR AECR CHT7 R D) 5 () BRI REES B ) o (o) FBIREEE)
1 HAHBCR USSP EORR R A R g, BAAHEENIRE ). £ NAIRHE B, SRR R
BERE 5L 5 R TREMBRREE T ER AR AR A A BE TREMBRANTTR;
TREEHEMR: DUREEN TREEARR. ZNMBl ST L+ 2ERSREVFZ /AR sE
AR EEEE MK SITR . MEIERBITHES), EANE G R K TR N
AT, K AT REA HE S M i

FEEGRIEBIEN (W) o XM BT IS KRR L 06 BTG (K22 A2 PR, B e A
HETHIIRE. R, TRENECER4 (STEM-oriented) &3], fEXANMEL, BT Y
AR I E AT B A AR 2R A, S ELE R S IN& T TR RS RS, IR RS ABIAR
IR PIBEA AN . AR K R [F) TR R R IARE AR BB AR RN EL B8, Ui e B
22K (CAD) FISIAREBE. o EER ] (CNC) BufildEidRE, %%, xRk
BNMA ML N FRE . HR. TREAEEEA R LA % . I THER2E. H
ARy TREAFEES VR PZEAET S, BRI X —5 0 ra S AR
e, BASRA A R F BIABA I3RS S FI R e T A B 3R 35 . A ST U AR X () 3 — 3B 0 24
B, BEERBERER S, B T AR A BRI TR ISR g N LA G T
FEURA (fE “R @ st R H e , BRI 36 B ok 2 30h /N e et 2
s T HIAEIEAL . BRILZAh, IR E TR, emry. R TREEA A RE.
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1.0/ FEHMTIZRTE (Regqular K-12 Engineering Curriculum) i7i#2E

BKERBESFR
(Grades K-5, %)L
N
S>EH A A

HOFERBHBER
(Grades 6-8, #IH)
SWEHE YA, JLHEY
AT EARRE. AL TiE
A% (STEM) #

FOFEFELEIFR
(Grades 9-11, &)
SEH A ER “ TR

1£”  (Engineering
Pathway) )24

F126%
(Grade 12, RHYLE
%)
SEHTE LR “ TR
17 (Engineering
Pathway) )24

RARAE GRIL)

B, R, TREMEEE | SRR
(STEM) e QI 18R FHEERER
QIR RFEPKEHRE | SELMFTHEELD
FESER A LD

HAR

LR CGEKEREHLE
R FTHER) - HosiR

F2UR (BEKEHZEHSF

BT ER) - B2,

R, MTREgEAR:

o BlE, THE. FIEIARM
— M S A

o BlE, THE. FIEIARM
LR

o ERWHEELIARIE, T
T2 BRI

o Bl2E. THE. FHAM
iR IS

>

BITRHH, Al
FIURAE: BHEAFEHLRD

LR CROHEYD - ik

ST

o TRZHE. SRR
P

o HERY

2R (BTHFER, EXEF6
FERPEAFRENESD - A
FNFRE

o HLFTHIREIR;

o EFARA.

FIUR CR8HFLD - Rk

RN TAE

LRNEE S aa g UETES
e

o AWLIREZ:. ThAEZ
2. MEEREARTR
Ko

HAR CR8FL, (FARE

RIER— M3 -1

AR RITOAR

o HEERUCIF. THBAFL
o ABRTHRY

o HLES NALANGTE .

9

BUE AR

QI HFFEFERER
VIFERIFTEER) , 1EF
SRE S, YRR
(L3

LA
(ZHRHH H 3T TR
LD -

IR (oL, 1%
o) - TREA% (B
o IR 1%

2R CGEOHEYL, 2%
WD - TREAE CP) .

o PR IR [ ) )15
o MEREERIS 2,

IR B0, H1%
B - TREEL

o MBIEEE;

o BERMERT . AbFEAIEEE,

TiE#4: (Engineering
Pathway, 3Tif; 21
W SBL0FERF22E M, 5B
AN AV vis s D)

9

#iE: ST IE TR
B HRFIHCE T
=, EMURFE (Foundation
courses) FIES/RIRTE
(Pathway courses) #4442
Elio

Bt “TiAa” PRFE (Design
“Capstone”, 2| 1¥f, 512
R

LR CGBL12MEZR, H1%
B - LR “Tiia” R
() (Engineering Design
Capstone |) :
o HIEIR (Mini
Lesson) : TFEZH2E.
AR B H A R H e
PR
o WIHEZ) (HIBMEILD .

B2W (BL20E4, 2%

B - LR “Tia” R
("F)  (Engineering Design

Capstone 1) :

o WItEZ) (HIBMEI .

o BIRIHIVETES) (HIBAME
o .

i T AE LR AR
(BFL BORAEEE) T
OB TR ORE
(Design “Capstone”
courses) R4 A AT 7T B il
fE “TifF” PRFE (Research
or Manufacturing
“Capstone”) o

BRI

GIEER . BESTER. A
BREERIIHT (D

TREABOARSER: (kD

fEbT 291 (Analytic
Reduction) , fRREEM R
UFRI R, W M TIA
(“Mini Capstone”) aAf—
BRATHAR B TH ST A AR
9

ARG B YE (Systems
Thinking)  fRUREEHIA B
(R, dn T Sk T
HAEM (“Capstone”
graduation project)
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TEEIRIFUER GEH) « TETFRIRME . HoR. TREAEEABLEKS (STEM Career
Pathways) HEM 5 A e ST X AN BOT LG BB IR inE2f R, XEe “HL g
77, WA EES NN TRE, oTLURAETR R RS (B 5. PEER
WERREE) o HOR (BB, fliE. =it &5 o TR W AR, Bl
AT, %) o ERANEH, FAENMSRE B CREFES L2ARBES . HAR. T
FE. FEeE “BLEg1E”  (STEM “Career Pathways™) H, 48— R 5 PL2E S AR 43 i 6
BIHECFIRFE (precalculus) RZEARA) . BEBRAM M IRFE. MRS HR. T,
FE: “BOLEAE”  (STEM “Career Pathways”) URFERG LEZAEAT @D “ BEHLA RO FE 40
AT EEVMY (cross-institutional transfer and/or articulation agreement) , BELfEHh. kA
RN TP 1) 4 X 25 e B DY A 1 R 2 ERA DR B2 . HR . TR A% Ll (STEM
majors) , IXLE AT B LA A R o TR A PR A E il B s e A B
(CAD/ICAM) (] “Eh 5 K& E2%4r”  (dual high school and college credits) « PLJ%
FERE—ANRE IR HOR TR MECETHAUIR “mhE i (High School
Certificate Examination) , EBH £ 58k 1 ELLIRIE (iRt TREMEARAT]. TE®
HLOEMMEAR, F5) . BHAP AR AT, fEARK, AT ¢ TR
iR”  (Fundamentals of Engineering, &5 NFE) #llER k%R, DMEHAZ &ML AR
FRRAIMAR 2> 2 BT 7K T Cprecalculus-level) T2 BRAGRE 7. Sl 7 X 2R 12
Az, BT DASATRERR I 07 (8 HEUBTRG e, 900, At AT I 20K 70 R e R 22 AR TR IR AR v
dk gl SIAIFE B IR A F I AR 2 S5 R AR DGR, (H 2, bR
B R 43 2 1T A8 20 R 2 FRRE 58 FOE ML ARTIN B8, Fo R AT T s 8] % 11 7 DA 4>
RNFERE AR A SR A R BET SAAIE b

FEFI2ME R G EENVAER) o AT AR G v 0 SR B B8 T3 AR e [ 26 [
REZH/NRAE R £ HEE R PAT I kSR s R BRI o N K2 30E B EUR
L. VNP B NRE—F, EREE. BOR. TREMESE “HLERE” (STEM

“Career Pathways™) RN )= EATAE TR A3, 58 B— T 7 PR B — s it “ il
41”7 (design “Capstone™) HiH, LMERIREH CA BEIHEAE LURT ¢ B & A R B URAE
FreE BRI AR E, BL“RGE4E7 BB (“System Thinking” mode) , £5& M T
R—ATFRER . B S HRY . IS S b By sebrin . XA /] DL s AR 1

“EEARAEMIEEE”  (academic portfolio) =4 AR AE (masterpiece) o HUTATH A
AT, 185 MRS, JFHZERE “Ta " 00H AH KR ERE

ZoO R TAEMES <M THMRRE, | IJFREREL A 2Ehagsil 7T &k
N EhS i Re . TR R AR R B INE )2 NN % (cognitive content)
FISRE IR EEFE Cintellectual processes) » BT T4 R AR LR A 18] BURIEL 5 g
(literacy) 11 5 A2 AN AT BBk (24, Sanders, 20084FE, #H67) o KT —Fh LLHAR
A ETECEE AR BEE T “M %07 ) (“hard-core”) R LAERFEIEL S,
VERA S AT B OB, R VISEnTAT . SER B AR H W TAER &5 A 1)
K2 F TAREBHA RS R 22 JF A 2 B i g, #R @R A 2 BT (=
i AREG U AR SRR B, SRERmHeE R BRI A (BRIt B
MATERERBPIH Y KB FE. 48 F, “HZ07 B (“hard-core”) LFEURMETE
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REARMREIIRFE T HS N RE WL, KOVRER 0 2 st e 56 R 2 s h
B, EEHEREE EA W RIS R SA R 1 TRERIR N R0 7y, Pk s
B, DAEAEARATIE [ DAL AR EINIE Y. Ik, PR IFEAT —Riml BARRS2 1 L
FEHCH T A B OR 1 = o TRE PR VIS AT AT (1

SRR /N TR E R (The Proposed Model for K-12 Engineering
Curriculum) 24 1 fif ok 36 B AT Bk TR Tl Belb A= 1 fa) T 15e vt 1)), B aEad s
A SRR AT AOUE S TAEDMEBE N K TR, R R B m RS
1. B4 RIS B RFAR TR E RENSU R TREARNE O B 2 /i
53", B “precalculus portions” ) o SKHIXAME AT LAk 58 sl T AR B BRAE I i Hh Fell
AR R AR RS AR TRRRFE M TR T HRE, DRIk, AbATRr IR 2R 5 A2
HII I 18] 52 2] IRAR A R I “ AR Z BT R0y 5 SR E SRS 2 ) S B = (R 75
BRI IR 70 o IRFERCE (a) b bl 380 PR sl pr) v b 2 AR SR AL S S L5 . MOk
“EUEMS )L Cearly bird) R EIER TR PR30 E A 475 R 2= AR
TREEIWMNESR; (b)) ARERFARR TR FAE R RN Rlr S )L e
FBWFIEE . AT T2 HEERWFERGRAML; (o) NRFTIEERRE
PLE E AR BRI 77 e AR PR 2 TN 78 40 v & B AL B R, O G R
LR B H IR 52

BoNAEE: RIWEFETTEH Y

(Extracurricular Enrichment Program )
“PRAMINBERE S IUE 7 Ay RAR I A AT .
TELFERBEA D Z I 2 R

B 7B R “ERMEE&42 7 (Career Pathway) RFE#I% TR St 4, &&EK
THEARETTUPNIET YIRS, (e, fEifigdr, (B m e okl
R, AR BT BN, fEJURIERA, AT DL S AR AR S Bl = M A AR
N, Eehniid, —AMigse CREANSATHE” ) C “indestructible” D, BRARIL KA A, AR
BAREN. BRI, MR MRS kg Bt )2 A s v gt Ii B ARk A]
DL EH ot Hp ] LR B 1 2 ST RHEC Ay g NS 2] “ Jg-FAis” (force equilibrium) [ @,
] V0 SRR B (West Point Bridge Design, A3k
http://bridgecontest.usma.edu/) FAL TGS, I HLAEIE 4 OB . BRitbz Ah, B9 %A
ZHAHA — A B — A8 AR, BT DU RSz AR A (8] SRS [ AR 5 AL
T ARUTARFN S fi i A ple s PRk, mT DA e TR R S R, 4522 — A
WL, Beit— Ay (transition piece) , @1l 3 o, 7EALZirdr, mT Ay N# )ik
PRI . HoE A ) TR AT DL i TR AR H0% LRI 58 A2 AR U 58 38 B AR v In - i
B, FFHEAE AR IAEL, YD (pilot study) BRI & IR L] 1
SR, BB N R B, AR IR . XA BRI ST, HEBA R
Ko BOREAN R AT RRIE O T B N SR IR BRI BT
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*x 2. LiRIEK%E (the University of Georgia) & TELTWHARMEERBEHLEHE
FRTE, RI|BEEEBFK/RIEHL (Driftmier Engineering Center, ifiiif: Athens,
Georgia 30602) FEIH (AR ITEHFIRER) (Undergraduate Engineering
Program Handouts) Frigfitiy#ifle2E

RN M iR WK 2 TR AR AR
(The University ENGR1120 ENGR ENGR 2130 ENGR ENGR X ENGR ENGR ENGR ENGR 2110
of Georgia) 2B 51 2120 B 1% 2140 i WAk )5 3140 3150 2920 LRERE
TRE#HE i [PES (Dynamics) PRI (Fluid VAL R HLEK (Enginerering
(Graphics (Statics) (Strength | Mechanics) (Thermo- (Heat (Electrical Decision-
& of dynamics) Transfer) Circuits) Making)
Design) Materials)

Aol TRERNE S 42247 (B. S. in Agricultural Engineering)

MBS T AL v v v v v v v v v
(Electrical &

Electronic

Systems)

B A S v v v v v v v v v
(Mechanical

Systems)

AR YR v v v v v v v v v
(Natural

Resource

Management)

N R GE v v v v v v v v v
(Structural

Systems)

SRR v v v v v v v v v
(Process

Operations)

Y TR %247 (B. S. in Biological Engineering)

2% R4 v v v v v v v v
(Environmental

Area of

Emphasis)

TR v v v v v v v v
(Biochemical

Area of

Emphasis)

W v v v v v v v v
(Biomedical

Area of

Emphasis:

e Biomechanics
Track

e Instrumentatio
n Track)
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B 3. N\RFEI AR R AR (REERAMBEISEZEMER) .

BERLZ RT3 H (Interdisciplinary Design Projects )

W PSR A 0 AR S R B TR eI H ] PLE I IR AR AR IE B . BB R
WRHEIN FHEAT. X2 “mem=:>JTH”  (Enrichment Program) o] DUAYE “RBlZ. HiR.
TAE. FEI%1E”  (STEM pathways) HyF M2 AE 3248 Hles, DUE (a) &) PART2E
o R R B AR RE, R A ) RSO E A ST AR (b)) ZREis HEE &N
FIRRE . B, TR, MECAHRE R R, DLAERE . FoR. TR, AEeER
BRI CAntt SR ZARESE) , RBISCHM TR R (o) BB TREXIT
R AT 21 (analytic reduction) 1« Z 48 HL4E” (system thinking) 33X i Fir 2 4
Hia RS J),  DABIL S 50 7 AR e B St S i) 25 A e /o S5 42 AR R0 P ARy B e A
(Mativo and Sirinterlikci, 2005%F) NEE7TEH EHE124FY (Grades 7-12) I EHIE T
—A~ “ZhYIHEF”  (Animatronics) WilHiH. EEIE MR, QEFHERTE, &
T MR BRMERPLEEN, BEENK . BBt e, AP TR, R,
LA NS DA S — AN NSRRI B Z AP 3. X Let {4 v] DLAE — R A B . &
FIRIBANIRES A, &0, SRS, fAashi@ly. INAIRE . %48 T REW FR&BEAHE
{HSE AR B B A s R RE: () WU ARE (MR HEFE P B 5
AFEEE. WE. ERAE SR FUMETE. AL, 5% 5 (b)) BT
(BATHE LG, A1) 5 (o) MEHISSgHSmE; (D HERmiLL
(muscle wires) . =LA Cair muscles) A KA HI25 (micro- and
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nanocontrollers) ; (&) “FIHIFINARFEAR (FIFHAARAG R FLHIEREE . SR @D
PR (F) Tolb/= St B4R, X ANIH AT R B 22 2 R IR R R 1 T
PRI R 2IMGE 1. 28 BATE, 78 “IERERFE”  (Regular Curriculum) 2 4k,
“YRAMINSRS I H > (Extracurricular Enrichment Program) KEf & —Fl AT 2 6 R 38 4
4, BT CAES B DILE 22 A5 T S Ak 0 R B B B RE R AR

Mechatronics: Learner-reported Gains in Core Skills and Competencies

PHABFF: FEMREOZOEASRENNIES
' 1

Mechatronics
YU R F %
Enaineering and
Design
TiEfmigit I

Electronics @ After l_nslilule-
BT | SmERE

0O Belore Institute |

Matailals SN ET

R |
Mechanlsm k
L '
Microcontrollers
AT R 88

1 15 2 2.5 3 3.5 4
4 = Very Knowledgable and 1 = Not Knowledgable

4=3EEMIRMEE, 1=RE5MA

& 4. R4 ETE (Sirinterlikci) F1532/K (Mativo) BIZI¥EF (Animatronics) 1%
HIE, @&FFALERIT, SHFENERE. BAR. TEMHZZLRM (Mativo
& Sirinterlikci, 2005a) .

T GE B ST F JHIR

(Potentially Realistic Students’ Learning Outcomes )

X AE AN TRE PR BLE M A2 AR, AR T A v b Bk R I e, Al AT T4 AT RESE B
WU E H ARG () BRI 2 B FIECE AR AFT R ZE [ 2R, 22 2[R TREAT ORI
AR L AR R 1 ARSI B AT SRR AR (o) HEIREUEH). KER.
PATSOAR 73 2Z 1T B0 0 Atk 0 RS 20 R PR TN ) - SRR RE s T HL (d) GRS P
KLY . IXEIEE RS ST 2 AR 2 ST R, R iR 222 2 NI R & T ik
BRI EH:
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(1) TERZE TR M A (full-time) 2245, B0 F SRR H iR 2 2 A1
IR 2R [ B DLRCSERT R TR ST AN 35, B

1=

(2) HNFN TR R R, Wl A R BT A ) . BB R s Cn
FE. TE., SHHETHARDUR. I8 e g i s e AU 2 B s B 1ge
JI. N2 K 51 (CAD drafters) , RIS TE] Cpart-time) 244, Mo T2
AL, I ERE A BV EH R 2 2E 0 50

(3) BEANARTREM R ZAAR A (PIanR 2 g, R &R Pl A A I fg
TIRIEAR s Billn,  —AARRIIRE A K B 50K A RE 7t Il /R 4 H 05 (8 S 30 B

THE R EIR B SRR A A T R, FEH AR AR “ b5
(academic tracking) HIE . WERA ST @B RS YthHE, A, £ “Hh
Rl FOR. TR AEERILEERR”  (K-12 STEM Career Pathways) H2% ST i BT (1)
2 ORISR G ), #HEREE A 7 B R 2Rl BT ol Al B8 4 (g o
o BRI, ASCH BB R B A — FPE SRFFAE R (2 M) RS A R g R 1
o EBMNFERI A LN P S S N R TR BT E S
EEE IR ARE. AR RAHE, RHEEEFHNRNE B
PN O Y o= e 1. 9 e o 4/ N R v ) = T DB B AN L (e A N 29 = Sl il Y = | 4
BB DU AT BE S AE AR VS S B R IR S BT RE 0ok SEE. BT R AT ROR |
e e [F) B @ A AL (digital modeling and simulation) 5 5¢3# FIBRENE & &, BIACT
PR B LRI E M E 2. bz A, ARG 0 TREEE RO 0 N ab 8 . PFE.
M TR E R R, EEMEE ECast 2 AN Wik, k24 R EiE
HE “ TREENVER4E " (Engineering Career Pathways) 4 4& B ). A SCAEE Fe 22 I A&
B ) AR /s 2 2 A A — B TB) R L3S N TR KB AT 88 TR CEAR, i1
) S S A TS SR A R I HE RS, DU S IR MO KRR a8 R o X
Fa BRI e I AT TR I AR I (ME— AR A2, 7R i Bt AL X, & BF R AN
22 S BN K B AT RN AT R R VF IR AR AT I R AR 5 M Hb, FRATH B ARR 2 2 e /N
S TREMEARAE [F— i N8 )R G ARILED . DAL TAZER ML 2R 1%
(Mechanical Engineering Career Pathway) |, [ 452 X — 2 H 5l 12542 1 g 5
LERBrRE S b RE, DU IR LS T S LA FE A (Bl R H DR
BE RIS EIER) B AT MACERT . i B e B v A 1 H P R B R S A
A, XA DVEREDCE . 2. KA. KR, FEEREE .. X, XTI e Bk
AR AT e TS TAT I o (HRAPATA R S P 8 P HLE N, B TARF TR R
TRER b SR BRI IR AL o S /N AR SRR K 2 1T SO A L SRS A D I A B,
FEAN S 2 1 B A A SO 2 SRR I TR i ey . 1X— 25 0%, LRIV REAR
(Benenson, 2001 4F, 2 730 & 732 51) {ENZHMRHIKIE 10 FE/ “IRiTHARTH

(City Technology Project) I FrfifRef) . 7E) X EFE “HARRX AN ARG EHE H A TH R4S
MULRIA R RS  “HOE ST HE AR« LR SRV 2EAT “ R AEABATTI)
A A A S BR R ORI A B H A IER” AREMEYI A
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Fr& R IR HIE EE 1 2 i 4

AP BRI A e B 2 AL, AT E M TRE AT RR N A [R5 Rh e 38 A
TREBHEF AT, A &K, BOVA S, Bf Bt/ a2 ir e
(T8 A R R A AN 7 T ) AR A A, AT Je ik s S ] A R R S B RE A Sk
fif, Lt IR TRETL. FRh, BOA X Ee 2 SEEOE A 4R I TR BT I
2 MR TCIEAE &R0 T 1SR FIRMIEL RESR & da ] S o S S AH F o 10 il AP D7) S T AT 1
TR I HRFRE A TR RS B TR E . DU R R A — A
PISEu AT A N TREREER H 1, BN TR S oy TR T A
o SIS TR A B AN TSR A 2 B AARR Y “ AT 20757 CAnalytic

Reduction) AN A EN IR SARA B LA FKEEVRL A (R AL CERPR DL L BT AT I 2L 4R
FEBAGE RS+ WL, A @RISR bR i 5 77 8 D 5 St 7 o ) i)
FIsEbrfihe, X RN TR FEERLZAEE M. B HA R L BHER B 2P iR
Mt ARL LECRBERAR e MpGRE, ML AR, el E—fhe R
g 4E” ( “system thinking™) . i I S AR At o [ RE AOARSE S o SRF DA 2R 1) 8y
B RENS 1 IR A AR AN XS e B (R 20 A R 2R [ AR (AR B, 34T BT VE TAE BT
FAERIFRE . IXFRECR SO VE AT IE AL A i AR et Ui, Blig SRt e i m B
EEHMATRER T BOR ERATH . S ATER . AR TR 7 dh AR 5t

&it

ARG T FSR A i & /N F A FER I TR A E R —MESE, DL — AR
1. B EAT. BRARNERN. LEREEF/NERZ, R TR, FEEi e nya sl
KN, AR L TREAE NG . MBS R A &R 2 vt , 15 H
YEHBEZ (T HB4E: edwardnlocke@yahoo.com) . 4 [ B d/INE TAEHE , R4 IR
AN R R BCRTER, BB RE . SCRERT S

(1) AL @ —NFIEMKEE NG, A3 (a) BIBAM -~ sih /N ERlE #
Ry TR FEHEWBURE I (b EEFRPERMEARZE .0 (National Centers for
Engineering and Technology Education) & 61 55 A/ TREZE FIRL TN A0 534
(¢) KM AN TREME AR B FE; (D EXATHEEE LA TRESHE
RAUT; (o) M AFAEBAINMINRE; DLk () R¥ETLEREE. AWML N
Ml o E IR — ML, RUPA T /N2 TREEEZ R4 (The Committee on K-12
Engineering Education, 20094F) 5 B 1) B in) @ FT W 24 R B F 4 e OB SR . it A
1780 B[R] DR A OC T oo A SO b Al i BB SR L PP AR A, DB e A e %
RN — AN EAR L, SN T TH I 3K 22 B R 2 e 38 e =2

(2) BFE: ZRERifAT Foe i@ & b /NVEFER ) TREAIR N A, AW R S5 M
B2 MBIRLE . s, o2, TREVF. ZR801%. AT XK R4
S (&G DR TFERERI IR, 1 F AR (HITEC -5 R iR
22D #iXFH) (The Handbook of Proposed Engineering Topics with Analytic Principles,


mailto:edwardnlocke@yahoo.com

Page |18

Computational Formulas and Units for K-12 Schools (with Reviews for Mathematics and
Sciences) ) & & o XTI FUHG g RS I A S v it A o/ 22 AR DR ) o FE B SE e ok
fFo BRI R /N TR BCA AR BSGE /2 TR SR FOMI 2500 H ) — A B2
Mm%, [1E1]

(3) FUEWIAL (Pilotstudy) : o LU E| R CRIRRT, BImHERD) i
RIS EOETS, DUBRIE R AR B 2 Lk (F) Tk 2 H A o
ANEETTREE 20 T ARSI SR I A 1 SEBR B 4B e . [122]

fE& =T

J5Fg1E (Edward Locke ) 72009445\ J-(z FHEAL 177 (Athens) A1 75 LA (The
University of Georgia) # & #FF %z JH B Ji-F5#=24 % (The College of
Education, Department of Workforce Education, Leadership and Social Foundations ) , -3¢
7HH# & E 5/ (Education Specialist degree ) .

iERE:

[F1] S matE se Ak O e il B 9T, I ER I T R R AE 3 O JE Q0 (/N
BAERPFHE AR TREZARES54)  (Scholar STEAM K12 Plus) ik (/i
https://scholarsteamk12plus.weebly.com/) , AFIXLERF SRS HE N “AILGUR” ik “ N
s L FAR” (AL = Bk, bl (Z A H D FRNT TR R IR it
B LI, (EITHFSFZREGHI R ) EXFH)  (The Handbook of Proposed
Engineering Topics with Analytic Principles, Computational Formulas and Units for K-12
Schools (with Reviews for Mathematics and Sciences) f) & % it%I S 2 BUH .

[AE2] St EEZAUBIX DT B Uy T & AN TN AR T KRB R &1,

(2% 3Ck)

Benenson, G. (i FE#%, 2001). The unrealized potential of everyday technology as a context for
learning. Journal of Research in Science Teaching, 538 (7)#H, 5 730-74511

Claxton, A. F., Pannells, T. C., & Rhoads, P. A. (%% 5 v 07l i Py Z- . 2548 4, 2005).
Developmental trends in the creativity of school age children. Creativity Research Journal, 5517
(4) 3, £327-33511.

Committee on K-12 Engineering Education (H1/)N%% TFE#{ 5 % 514>, 2009). Engineering in K-
12 education: Understanding the status and improving the prospects (#7// 54 T F2# 5 : FEAF


https://scholarsteamk12plus.weebly.com/
https://scholarsteamk12plus.weebly.com/
https://scholarsteamk12plus.weebly.com/
https://scholarsteamk12plus.weebly.com/

Page |19

BARAIZC# T 42D . Washington, DC: National Academy of Engineering (4= [E TF222F5%)
and the National Research Council (4&E#FRHEL) |

Fleer, M. (457K, 2000). Working technologically: Investigations into how young children
design and make during technology education. International Journal of Technology and Design
Education, 55103, 5543-5971.

Hill, R. B. (7 /K, 2006). New perspectives: Technology teacher education and engineering
design. Journal of Industrial Teacher Education, 5543 (3) #{, 20094F2 H2H F# T
http://scholar.lib.vt.edu/ejournals/JITE/v43n3/hill.html

Lewis, T. (i % 7, 2007). Engineering education in schools. International Journal of
Engineering Education, 523(5) 1, 5£843-852 7.

Mativo, J., & Sirinterlikci, A. (B #24K. PEMEE B 50 7T, 2005a). AC 2007-730: Innovative
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students. 200941 4 30 H '~ # T http://www.coe.uga.edu/welsf/faculty/mativo/index.html

Mativo, J., & Sirinterlikci, A. (S#&4K. PUMERR B 58 &, 2005b). Proceedings of the 2005
American Society for Engineering Education Annual Conference & Exposition: A Cross-
disciplinary study via animatronics. 200941 H30H F# T
http://www.coe.uga.edu/welsf/faculty/mativo/index.html

Mativo, J., & Sirinterlikci, A. (B #24R. PEAEE L 55T, 2005¢). 2006-2505: Summer honors
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http://www.coe.uga.edu/welsf/faculty/mativo/index.html
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http://lwww.nsf.gov/statistics/digest08/pages/figure8.htm

Sanders, M. E. (Z %141, 2008, December). Integrative STEM education: Primer. The Technology
Teacher, 5568(4) 1, 5520-26111.
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an engineering design curriculum in secondary technology education. Unpublished internal
research report, NCETE. 20094F1 H 30 H T #{ T-http://ncete.org/flash/publications.php
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