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Abstract: Integrating engineering education into K-12 stage is helpful to cultivate students’ practical ability, innovation
ability and teamwork ability, and is an important way to cultivate innovative talents. Based on the analysis of six
American K-12 engineering education policy documents, this paper finds out that American K-12 engineering
education policy texts have five characteristics: paying attention to the reality, paying attention to fairness, emphasizing
practical ability, promoting discipline integration, and standardizing development, and puts forward several
suggestions for the development of Chinese primary and secondary school engineering education, hoping to provide
references for research in related fields.
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WSk, MAEABARAE AR, ZEEMBAMETEHEAT HEHEFARRERE.
STEM #F 2 —fr e aH5F ., BRK. TEFHFFHOBEIHHET T &, TUERAFENS
AT Ao B K EARQ A8 /) B 3248 X 69 5 AHe9 S5 B o g /) (CSKEE, 2010). TAZH H &
STEM # F 89 —3( 4, 124 58 ENF TAAT L4y B0k 4 i Tk i R AL & R R 09E £ .K-12
RFAEFOHERBEHTEZNE, LFA AN BERAFRERIAHKE, Ao THEF A
TAZGGIEME, RAMMRKRINTIART LG TRE, EATEKFORLER, £EBUTEE
T—APHFERELAU F K12 TAKFTHEE, ATRRE P AL ARITOH, KE
RHATFAE K12 THEKET RAEYG ST

Y57 STEM HF AR, £EM ITHEHXFHXEZLHFERKITNE, KR K(1998)HF T4
EXA CHRTERTT , B AR AR A R P AL A ARk T A A B R AR A A PR
B8 TAEAFE “iRt AR A9iE42” (CKEE, 2009). (K-12 AH# FAEL: &, L
BWAFB S ER) KA TAER “RIARMB RS EFAG T EE S R A9 E R (NRC,
2012)0 TREKAMERUFTAT EXEER, AALEN, THAKFTTHRAFENE, RAT
A EHRKE R, HA3] 25 HF%F L4247 L (CKEE, 2009). %75 (2011)45 h TA#KF #&
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BTt K-12 535 TALHF M eg#iE, b/ aF AQ022) 3Rt B3 TAEHF 1F A & B L
HEHFOHETZARINY. (K12 TAKFORE? ) RALLAHK-12 TEHEFHSD
M, QLIRS . HAEH(CSKEE, 2010), 42k, K-12 TAHKH §AB K F A MR L P AL
71, BAFERENRA IAAEMBEXR, | FREFAANTATLELEEHLER,

3. £ H K-12 TAEHKF BOR A S IE0 AT

AL EZZHRREEBERBIM AR, EEK-12 THREHF RE S LR KR R098F R
LABATHAT, AR (K-12 TAXKF: THILKSRLEAER) (K-12 TAKF OIRE? )
(K-12 A HFAESR: &, IIMAFZS LAY (TF—RAF4HAE) (STEM*: &4FR
#HEFNHNE) (BREIRELZHRER) . RI|[LEELAH R, KLEFETIERDH XA
M. SERZAR. @ast L., SRR, LARERLR,
3.1.K-12 TEXFTHKIGL N E5L AR

£ H K-12 TAEHF B G B REAFHMNAE. NRC. NAS $)FEAS LA, H A %E
JERARRE T LA SRS ERINT . ZRZ2HSHAGHEFHE S, TR LIERE
ARG LZEBERF TN TERINAE . BUL L AR R BISARMIEAE XN : HEF TEE
GENX], TAAFHERBEFAAIIE, KA TEMEBER, AMHH RITRIEEHRREE,
FZGURBEREAEE RS, AFRATH-ER A ENS, HRAENT BOEAFE R
5 & Wb 69 MLt —.

3.2. K-12 TEHXF KK & agxt £

LRAABE LB A L OIERFBRFZH . FREEE AR, REFRAE. F4.
RRAARNR. TEILHEAREBOBE R TE, RAKFTHRANESEHE ZFRTR. F
KELE AT TR IAZRE BfrEESH, AREESEFELSEARL TR REFTR
FRH AR RA I, REHM SES., FAEAFERT S, THREL S IREHEFT TR,
MR ALK R T @, RRKAESNRBIBERTHBEEF AIRET RSB, 535445
Higsh TAEE S, RATAEE R,

3.3. K-12 TAE#XF XK L4 B IF

RA K-12 TAZHH BRI EARB AR, KRBT AHZ K-12 TAZHE Wik, HEZFAET
REARGIFHEFRE, ARK12 TEKXFOOAKREE, (K12 THEEKF: THAKRSAE
4 %) (CKEE, 2009) {K-12 TAZ# % #947/£? ) (CSKEE, 2010) {K-12 A # HFAEL: £ &K,
XXM A A48 BB ) (NRC, 2012)42 { F—RKAFF4RE) (NRC, 2013)34 8 T4l & 46—
K-12 TREZEFARAEAME K- 12 FROGEEE . ZITFLEE., (K-RAFHFER: FXR. X
S F A S B ) (NRC, 2012) { F—AKAF474) (NRC, 2013)F= (STEM*: AR #E %
0971 &) HiRIARAEPTR £ #R4ET T HF (Advance CTE et al., 2018), AT THRHKF N
ZABMELERFANKE. (RREIREARER) GEAMAFLENBER I REZRY 2
AEARE, AT R K-12 5 AT B K Fe TA249 F 48 H L(NAGB, 2018).

3.4. K-12 TAEHF KK B P IEFFIE

BUR N B A H BOR O £ R340, STHF BUR G N R AT 547 7T WL 47 e de ik BUR X
ARG ESIE, KT LR ASABERLARNEGHITON, KIAEE K12 TEHKEFBERLA
NEERFFZENFEFL, ZZTN-FH. RAFERR Y. EDFAELS . RELRERANFIE,
340, REFERLFERAL BORFI RIBLET ZAMLH: T % (CKEE, 2009; CSKEE, 2010)43
T IARHE GARERAERE ., TR IV E RS A FIRE —L A AR S (NRC, 2012)
BHAFHRFALFE AN FEEMNARZ ; I (Advance CTE et al., 2018; NAGB, 2018)
W) B EATE IR EIR R Bk A AP 5. Hdk A 49 STEM & 5k £ . & AP “FAALB-BUR T
a9 ot XiFH, AR T B RIEmE,

342, BENFHE HAKRZAL = ERZHEHAKFT AT 2FEER, (T—RKAFRE)
(NRC, 2013)#4 = 4 RAY S #HF Ak, A% ER, (STEM*) #ib4iMEH ¥ 4 % %% (Advance
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CTE etal, 2018); & XfLE@, {(K-12 TAE#F KA R) (CKEE, 2009)5% A3 A & 48 7% 35
TACEZM, & RAFEMBENAZT KT OIE,
343. BALKRE S WHE A-iTH7 BRASHIEHRIKRA: K (FFHFAELE) (NRC, 2012)
ZRmRg AT, B (TFT—RAFHRE) FIETTANHFRTERE, B2 (HKXKE5L
HRERIELR) (NAGB, 2018) K E Hm L AR K B, F AT FTAMIEAR, BORFLRL
TA?E B A IRATHA
3.44. H#FHFAELS HAHE XESKE: T AAKF /RS L) (CSKEE, 2010)42 3 “E
NiE” (BT REZEBANINA FAHF B4tk (LB FAHmIRXI); P (HFHFER)
MR E LIS 520 B A=A 5 (STEM*)# 2 5 £+ 8k & = X J7 I (Advance CTE
etal,2018), KILA B fiTiEm A AE SR,
345, B KE B2 R AENHR-G 037 FAIH: BRAEREREE, (FFEHFER)
S BES S RXIA;, AR EE, (BRALEIHZHRER) AZBKEHLF=XiF
AR E#HFFEHRET, (STEMY) AFFRALEL RS SALERENS, X4 “ERF
BNAF AT X, BRARIER = A R R4 #.

4.3 HEH K-12 TAZHFH KR A HE B

4.1 HEEFRIIEFRFE, ZEFERBENA

FEEEEEROEEAREOL—AREKREN R T R EALNE RN AEREES LA
ALiEay K-12 TARXGIREER, @3 ER#HTRAEN: L—, FHFE “TAHE
H-BRER-QFHFER” AR CRAER, oo FRE#FXBRKE;, L=, WFE Kk
BIR+IE AR IRAANERE, ARAFHRT., TR, FATEFEEHNE, L=,
B3 S AMNIFERATRE, ESHURBEIFNEEEHIFNITE, ENEZHSHENE5 RN
#), I BOR AT 2R 8 FZ AT 7 HEAT B HAME R
4.2. HEUKF 2 FFE, HRECEBLEIA

AT ERBRT G2 “equity by design” 324, EPUE MR RSB, HosEE T
BABEMEIAEKETARAG, T EMMITFTEF LM, RAEFEKZE., FELSIHINE X
BT e, ZIEZMITREBABTY MR EZERARLE, NS4 E N ZE TAMEMEB R FHRE,
A3t RATBRR R A MR FAeFok: FRBEMLAME. HITFEINHKALFE L, RFFEHE
No HPUK IAZKF AANKRKNEIRS TS, L EREHAFEANRB O FE ROGEF AL
43. EHEZFTALRK, BLFHSHELCF

EAEE NGSSAER T “=Z %467 RERSE, ENERIEAKXFTRERZIHIAE, £
FRAEE, MHPE OV AR FIEE-3 FR)-R BARIE(4-6 FR)-F % (7-9
FR)-AE A FH10-12 FR), FMERERAY TRRFTHE. EFHELSER, TK
STEAM-RL(#%. H K. TH. ZR. XFEALEZR)BOREE, T EREFHE L,
BT ATARPIAMIENBFAFZ IR, ZNEZRBEIAHKFTAFERE ML, 138
“R T R R,
4.4. CIEBREEEK, LS T EZHHE

HEER “AHAAEX” THEHKFLELE, BEDME “=Z4K” BRI . BT E
AR ZHHINIAKFTAELERS, T& “BASL-TREE-REUN” IF3, FRE
AT TAERKFHITHE, B HITELREFHRIT, A2 EBFER “BLTR” A,
RN T FHTAALEEREAHE, FIEARXFTHALEEAND LAR TSR, 22
B AR #7895 R S,

5.44%
WA NI BO LA AT, RIALBEARFIAM, RFARAANELH &R ZRF
mAME, SARBRQER IR, IFEFEFR, ARIKFTE A, KAAEZEZAXEA
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FLERENF. BRAER, EAFAELS AFRELRRERFIE, FRESAABZITAELS R
W, N K-12 TAHKFOFERRETANSE. K12 TEEKF WA X FEkfiE) BT
LRI 106958 ) A AE, BURSRITBR 53], FRAFIFH KR F#H, RRKAE20E
HEE5EA, A TRAFTRANE, ATRHAFTREZZ IH, F—Fa, #lg K12 T4
HEBREMNELBERIVK, 4635 7%, AN TRN &5 F#6, REKG R EA
oW, FRIFELHAESHET FE LTI,

BE LK

F5Q011).£EB K-12 THEKFESF IR F WHERRE T. 5 FLEHKF F(6):24-29.

B EBEH LA S &K R H(2023). KB K-12 TAAXKF O A 245, IMELIRE Fo 5 L2
B A F F(12),34-40.

Advance CTE, ASSM, CSSS&ITEEA (2018). STEM?*: The power of collaboration for change.
Washington, DC: The National Academies Press.

Committee on K-12 Engineering Education (2009). Engineering in K-12 Education: Understanding
the Status and Improving the Prospects. Washington, DC: The National Academies Press.

Committee on Standards for K - 12 Engineering Education.(2010). Standards for K-12 Engineering
Education? Washington, DC: The National Academies.

National Research Council (2012). A Framework for K-12 Science Education: Practices,
Crosscutting Concepts, and Core Ideas. Washington, DC: The National Academies Press.

National Research Council (2013). Next Generation Science Standards: For States, By States.
Washington, DC: The National Academies Press.

The National Assessment Governing Board (2018). Technology & engineering literacy framework.
U.S. Department of Education.

Wulf, W.A. (1998). The image of engineering. Issues in Science and Technology. Winter.

1119



