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PRI T LT R RN AT, TR SIS 1) RS K
BRSO %, BCEER BRI . % 2 SO LR E 12 fE
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HAr, ZMZFRN LR AR IEE2RIEE N
R, AMTERNRBIN LR RS iy h i E 2
PE R F H A TSR . N TR Rk “sem &R
AN K F M #Ho/F K E B OB N
(Royal Society UK, 2018, cited in the Microsoft Comp
uter Science Framework, 2021). 15 % /2 7] 2018 4F
R—I o Frde i, 320304, FHTH70% )4 BR A koK
MM N TR REROR . /1M, AN TR RERIE
S HEEZ M IPA 2% bR K (Bughin et al. ,
2018a). HETTESEME, WLEEA& T £1530%H155 3 1)
1£55 (Kelly, 2020). b4, AWrA &R EILKFAA
THEBERKTFEEFEER B EAREE 5HI
HUAE Hh i 25045 1 4 e 5 0k T 3 P 75 432 e R AN DL T
(Bughin et al., 2018b). #rifiE Mk 7 AP
&, PHE20204E, SH LIk 116K LA HERZ T
B, b RERE AR AR 9 B i B it — P T
% (Lund et al., 2021).

b
B
b
B

N LB REBARM R IFARR 558 . ©
A AR HOE L BHEERERL SRANE B AR
AIRILE S FFpl AW AT st -
S5 AR I B 2 A B k5 T 5 W B iR (COMEST,
2019). X LEHREVE HR R ANBUR ) 4 BR DAL [E XA LA
R RERVIL . ETREABNZEREBIRL, A
115 N GE R B E AR . N 8 68 H AT 4k
MRS BaeE RS FEHEEHE R
Al ERABDFHIEAGE. B5THERS. 2
BoorsE . RN &R, DA NI 55 ek
(Engler, 2021; 2019;
Shiohira, 2021).

Frantzman and Atherton,

FEl B SR i T i, N I AN (A ) 15 SR A T ik
KT RILFR ORI A e, et #om N LR fE

FITFTRAI A~ PAS . R N R Be s 20 s 2 >0
KRN TGRSR M ATE R BT & R E B
i, FHEHA TR, EHHAH T (UNESCO,
2019a). #Rifi, H A& i/ N T8 B UL (1 100
H AR D, IX AR S U ) 8 2 dal iUk | — Tt
B BIRNGZ “ONIRER N LR ReFe A R i BUR A S
PRFEZE[H])” (Miao et al. , 2021, p.34).

HORCHGUE N E btk S AR 5 B IE R E %
T, RSN TGN IS 1 — R E 2
J&.

2015 4, (FHEF) (UNESCO, 2015) #2ih
T ERBE RIS, R s ST OR,
SPAEAT RN ST B, e A IRRE A BT AL 2
TZE R % U A A E BRI SLAR R,
PRELEAZEA N B 0045 255 BEORL RRL 85 PR At (1) 156 P

Za, Y. AFeEmEmTE. 7

o (JERILIN—ANTHAEES#E) (UNESCO, 2019Db)
PR T — RBETAEHE WU N L R g
ORI B, L 8 B ey 07 Uk N 18 e B A
)~ RO o) L, 2 3 A PR N LR B e 1t 42
RARREE WS, W BRAR G
FESMATE AT RIREOUL T 5L KB A B
LUKES

o EON (HBISCH L HE YIEE A QIF fong (2022-
2025)) &Ry, B 7OWERENIRE DRSS, ZA
GUAH T MERPE S AT A M TR, A
FEHERESANTE 358, DUINSER BOM AN 2 3 3 1%
FAREST GAIRL BREAMMENL) » FFE RN 5
FIMAREER, DETFAR. 24, A TREM

1 RS \ANES, B VAR R . BAL FPEF . EEAEE, LT SRR RN LU 62%1 GDP.
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M H TR AR . 7 (UNESCO, 2021a).
TSR BETE T K2 E NS, HEE XL
SRR FANARSE 2 F2E STHE

o HRLUHLIT2021F4H kA T (N LEBESHA:
BRI E TG BERIRR A T BT %
B HIE# (Miao et al., 2021). 5N H bRk
HERE T N LRI, AR R, O
BN NTERRIEH . SR, UAHE
TS 4525 A I v 6 I A B IR . F RS TSRS
ST BRI BT #E

o 20214E10H, R CAHL RS T N LHEAE SRR
HOWH?, U A =A% B ISLE TR 7
frtr: (1) AR REGKEN IS 5T AR R X
Wi (2) HBOE U TR BE R BOAS R FE e s
(3) AER A N LR RERE JT4R FHESL

RN R RE ARl P % 6 B 37 ) S M Rk
TR, e AT TR BE R B 22 5 1A
BT EPRIGR, dE N DR GRS A2 R
FEo N REETT A AN E h UM AR R &,
PR A 55 75 % T AT B A& B e O E A7, LAAEARATT Al
W2 AT (I ——T AR AR AT F . (ERTIIR—A
THRESHE) (UNESCO, 2019b) Wi < i1 [E#f
2R BT A AN IE T A& RPN
BRER TR, AN AN BE 2L IR MR R S5 FE A B RE Y
MR o ISR LRl ASCE IR
“H R NBAAEENG . M AR 347 A BN

BLEF LAS AT RS2 8 BT i RO B A E A B g 7 o

N CAERTER) 1R s, #RDCAT 2020 4
12 47 HM 8 HE 17 Es N LR RES#E 2
BIRgrae /1, WIRE RN o H5REIAN:

2 £ https://events.unesco.org/event?id=2883602288

‘ ‘ A AR 7N LR ReRT 5 AL M R0,
NTLE R Dae M mR, N TR Ref A H,
ik ML e FL N, AR s 5] 5 N A
B N AAFIZE RS (Miao and Holmes, 2021,
p. 6).
Y WP N AL U APV YDA IFR TN
TR REAC B S A o 5o i AR, DA SR R [ RE
71, CHeanfE . MR RT3 e HO B RE AN A0
W o VR BCK R E 3 NS F R T AN L
HRENHTHE, BIEEINAE BEEHAR R R 3
fih b, # N TR REFTH R IBLIE LN AN SC B}
EMZARGFE (Miao and Holmes, 2021).

ARHR A T BURF AT IR /N3 N T R URAR
HVTE P9 28R St 1) A BRI B AT A0, 2
TRNATDE N L R 7E h /NS08 AU F o B, 3
W2 A2 N TE R RERH QAR WS AN AR 4 . AN B
TERREE T HAES I S 465 2, DAURESS
BN TR RERE TN 4E SHERL . AR B2 (Rl 4l
ZUHH W AR AT BRI (2022-2025)) (UNESCO,
2021a) FHrHI LA — 0

AAREW Bk BN TR BE L S E Ll i) —
RIS AR, RENLEERAETIZEN. SIE
A S GURTCAATE, HFS 53 TR SR AL AT B AN 24
BT E P I —28ARE, WIRERIERT A A
RN o W Y NS 7 O s E PRV
s ik, ATPRHZEA GRS PSR — R
ARAEFIEE T, I 2 4 S0 = B g
B, He, ATREAREREN LR R SR A AR,
MG AE “HEREMMESRIARE” SN “IEThe
ORAE TN “EH
F 3 (constructionism) 7 Al “BritB4E” 25 LAMES

“7HJ3F X (constructivism) 7 .

(ﬁ%ﬁﬁﬁ%ﬂm‘ www.ipoipo.cnj_
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JUF A MBS ARG SR T — ERE AR
B, BER T B SCRFE A X (AR S 1Y)
HE AR AR IX S o R, AN B AR
MR IZEE L A5 TR RAR R

AIEHE

“NILERE” — w8 T 1956 4,
Minsky £l John McCarthy 3t [F] 47 7 44 ik ey
fr N TR 8 H S BF 7T 00 H (COMEST, 2019 ;
Haenlein and Kaplan, 2019). ItJ5, BE&E KEIEK
PRI RRE D TR, N TR BRI RE D
K (Haenlein and Kaplan, 2019), Hi X
B[] P HERS A W e 182 (Miao et al., 2021). H
B, N LE R0 AR E & (s, 222,
HEHE, AR R . TR S BB MEE R AR ) ey
AEIMLES (COMEST, 2019).

Marvin

AR RN TR MR, B N THE KR
BR” M NLTERERAR” o A& RS E AR R
NIRRT, Ja 8 16 B R FT AR AT X e R
QI3 ™

I

ATERIEERAR
AR ST R T S N LA B E BR

CINE S0 fu Y

o FEGNTRRERETHUNIM, {3 2% AWy 445 -
M) (if-then) A= plcfanth o T (R 4EE 2 mT DUF -0
RALEE NSRBI,  “FHRANESE AT .
A% A 7 RICHER, T BEASAR B S A%
FIFR” ).

o HLERFEI(ML) =45 nT Lhidid v [ A4k 21K & 4 ok
“EESTT L TE T AR R AR T LR . IX
HE) 27 246, SESGAN TGN, BEL
TR, kT RIS AT 4, BIE] AR BUHT
o B FRABIOHAR THLEE 0T,

o FIEXIBTHHEEIN M, ELTCH. I8
AR IR AL B . B, SrREE A

%, B ORI B AS FH 7 K(B 0« LR
PE7 B CARRIRMELE” ). BRI — > RE,
Hoh— 250 “ 7 (RHRL B “ 7
7, AFEFEE TS T R A RK S B,
TERRE F 22 Be ) DAILY ERFE, A g
DRI RIS AN R R B R I BEAT 20 36 Horp—
MRRARERE,  EEE 49, ERT A
BRI KA s T 2% AN H AR AR RO T 2
(VS Rl - RN TTE: = 5 I R £ PR [T RN
Hor < B 5 TR R At R A T U 2 e 20 S B 55—
k.

FERMEFEI T, Hlasss >R T RAARbRCEL
a2 A (AR BLBE AT JESR M0 A Rl

BALTE S — AR AR LA 2 0, I ZRaRI s ST
H 2 e b o KAE (B, AR EIRIGIROK
ftemER) .

AW 22 LU KO B L 8822 2] 5k B
TR FEel= At Z A A2 BRUZ A
HAHE AR A BC B AR o g B, A
e B AL P e 415 U . et i g i Hdhe
LA AR BIA R o AR 2% R
“ERS) T I R FAERE T MSEEL, AR R SEE
FEF RN RN B IR R A, A [
T R BRI R M IR 2

BWES£(DL) 218 HA LA REUZ ML LS. Hl
W S IR WO T A 8Os (Bl R, FRid
ARASACKEAE) TR 52 50 W] DLAR B AR S5 AL 1
B, ISR . B2 2% R BRI 2 5]
WL T BRI AN E R .

A BRI (GANs) J& THlas 2 I —H, &
FELERGHTIIA R, PlanEE 4 — A EMRET 5T
HAGHNREME L. Hh— N ERANE, 5
VP N RO TR 2% AT IS TC TR AR A
USEI NS

3 JBALIfERER BT Miao et al. (2021), AT AR S AL & AOUR BTG B AN 2 SRR 70, JC R RS B T4 Be i) DAILY BRFE . Al4K12 ERFEAEZLAT IBM 195 AR pk it
o

EZ

BB A P15 (VE UL hitos://www thispersondoesnotexist.co

PETAIRE w

)
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ATEREHEAR
AR 43 5T 0 WA o 4 6 (1) A T8 B PR T
HER
o IURALERALN 02 A RASIUL 1 SR/ 15 T 5
HRLHLRR . ©

o VEHBRE T N TREAETUR, R MEHE AL
AN T SRIBAAE FAE B o THEN LA S BK S) e e
P ElE, W E SR, BB RR
ABTEEH TE (TR o ¢

o HERIEELI(NLP) S F i FHURE 51518 &
N OWFFUNTE S MR e, B
TEQIEE TR RO, L3 TR0 A 3
SCAKIA, T EL AR B R A 25 b
AR I RS AR IR N 5 R )
SIS, DA TR S B A A R
Loy 4119 7 B

o FEIRERE A TN LB A (iR R B

710 5 FERE A B H A B T B (T S LAk
HEMBcitin R gt LIRS N TR RE IR AL

P —Frik, RVEK (IoT) BIHEA LR .

FERRM R e, MRAEA FEL RSN, TF
AN LTl RT3 (Mahdavinejad et al.,
2018). LR FEM RS, Z RS MIRAALE
T LIRS IEE R, IF DU RBUE BEK

Bk 7

SFCEMATERE

WeEiprik, NLTEBRNH)Z, FAR%. fi
n, NTEBEAEHEREN PRI T HEL
IR AT . SR, N LR ®RIIR T —
AP TT I A5 RS o 8 AR AR S RO 5 1) i
BB S EN TR G S WL, SRS, T
FL RN LR REAFAEFGBUZ S0 R, ANRTEIE
HEER ., MAmRAEN TR AR LK

WS SRR R, DRI 22 51 AT AR A R 32 B FE 77 THT 1)
e o N T e SR 1) HG A Bk i 3 L4 AE S N Bl £
5 NBEFABL TR -1 B 22 4 R 76 1 I 2%
JUTERRS ;s PAAHE T P X% i N TR se JEx e
M B 54 BT B8 2 B i) ANATT S L 0 SORAE B 20
—ENINR, REUAMERF e H B (UNDESA
etal., 2021).

CANTE Rt B ) (UNESCO, 2020)
YIRS T\ LA R — SRR TG, H it
TATERER YO BRI, ML TE, B
BEOHAL BEL FIREW. RN BR. RE.
Beb BEIFRS TR . RPN, A
TATRERI A= I, LRI R, MR
WIS T AR M S ARFEIIVES RS
PAEBAS A T REIRIRE T 10 U
1. ARV L BN T B R4 A0 F AR

FIEO. K R H EBEY) A LRI, SFRIAE S
(G SR TR

2. ZEMEZREWNTEEAPIERAEMBIE, Hiab

IE A i LI A D VN LR RE A 22 4 XU o

3. AFAEHEER AN TR R RGN R WL, TR
FEE S I ERRR N TR e kLA,
SFEEM, AN CEFRMERL ARV, S, R
. BOARBIAR IR, HEZ. Rk, LESGEH
5 PERUE . PERARE W HZE L TREEEOL
R BIAIRDL” T

4. FIHRPEEMEEAE HAR AR AL =, NRRET

N TR BEBRKM 2. b, BT .

5. BRI LGRS EdlE R ARSI IER T, HEAT
NTHEBEREREE. M. 3% AARAMRER,
I AL ERAS NEHR (0 “ SR 7 AT A R0
R .

5 i WLyl https:/ftowardsdatascience.com/building-a-chatbot-with-rasa-3f03ecc5b324

6 i https:/www.ibm.com/topics/computer-vision, T fi#H 215 E

7 i gl

EERETIURS www.ipoipo.cnj_
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6. AR EMYE B H RN EIE NSRS B
P X N TR BT

7. EWIEARMRREE R, ERYE N TR RESEIAE
HER, AATEBGAE . AN AL sk
PAEORRAG IR X S R SR R, B 2
TR AR SEB RS AR — P 20K,
G SRR B R R B DUAT B AT TR
Hix, JFHNMUIEMHAS. 7

8. FEEAMFITU T RIS VSRR, TP
REARSERGWTA . BRI, DA fxt
N RGN T [ S AURIE A L AN
A ®.

9. NRREFHEHRBUN . ALET. S2ARFAIRA
F2 A TR BT BN AT ZRE A 0 A BLA AR LA
TR S NBE RONE RS, DitR “ At
R GLERRENE AU N DR RER SR AR PUE

B B LT,

10. SR ZAKTT LA K IE PR BT YE 2 15025 [
PR SLI A A el I R B Kt s T Y R
ME ASRANE TR 2 T 2 5 N T
REFIREAB AR, DRI, (TG A RE A
XA NHEAT A T

ATHRERSF
FEHRSCALN TRRE S HAE BAKE PR ia K
R (N LHE G RE IR IR E &) (Miao and
Holmes, 2020) &, M5 R 1N L BRI (L
M, N LERERIThREM R, AN L& R A H,
Ty ML iZ e H R, PR A 51 5 N TR BN A AR
AR ST . X EREA NHS R4 — e RN TR RE
REAT, BHERGR. B, BeREAMITERUA. ZRamE,
XEHAT R GERR N N TR BERTR o NTHEBERTE
BREEIERTR, B 7R\ R BE 0] xe Kl AT USCAE

8  EARERUC AT HINE ST AL, (HZARESRIR S =i AL AR SRA A

HHL BREMDPIEETT; DURREEERTR, BIEEA
TR RS e 5 R rP AR B RS A A LA LA AR
AR R AIRE ST X IZARTE AR RS A N L g
RIFIRX B AV . Z5 A BRI — k2
A BT 5 AR BT AT

“Re WANI#E” (CBE) RSB ML AHE
HEAI (TVET) &38RI —F, (HiZpi=C e
KL 2 L& R B TN EHE . BE AN
B B R BCE MR A I ] 1 i R AR A > A
AR Sy R I TR 78 2% ] AR BE ) ARG A R
3 I PPN R R B A I R AR B RS R
FEARHE T R N AR SR LR AT RE 2 MBS SCRE, B
AR ER () 3EHE (NCLSorg, 2017).

REAAMABZOMER “BH7 , BRIER
WAL, P EEA DR AR BiRe . AR
A AL B A, LA 2 H B 5 2% 1 7% sk (OECD,
2019, p. 5). URFERITIIRE /10 H L A 5 ) 45 R
BUFE IR IRIR S TR AR IR DL RERS
FIH SR E I (Biggs and Collis, 1982;
2017; Kinta, 2013). “2>J45 7 20 R IR TE
“CESJHBR” MABIE, DA R SR E AR ——
T AR B A AT B, A3 WY g B AT
—35%E X (Lopez et al., 2015; Sinha, 2020). #fE.
%) g RRIRE ) Z R O RAE L b LU B 4%, {BLAE
B LA E R MR T — RAI BN S 45 R,
PR DL o VA 2 2E 70 4R 52 B ST AT R (IR 2
TEFMIAUIR) dz AT MR B RE RIS FE 0 (0 5R
EB 222 S BL T ax s gt 1 ——Biggs M Collis (1982) (1)
SOLO® 73 KM HAR Ny “HhEIR 7 ke

Cedefop,

(Jobin et al., 2019).

9 SOLO fRF“ MM LRI > 2R 4EH (structure of observed learning outcome) 7.

Iﬁ%ﬁﬁﬁﬂﬁﬁ%‘ www.ipoipo.cnj_
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A WHERAMFEXREERSHE T EHE X EARME PAE SRS Ay, &a—
(constructivism) + ## 32 X C(constructionism) 11 MNEFRI T HZE “Bi B4 o e O “— /Ml
SRR T MEEHHATSLIR . B AT R A, S

“EHIE Y Cconstructivism) "2 AR ) Z 5 W, HHEAT R M A6 L FE 7 (Razzouk and
S TR A S AL DL S Shute, 2012). Wit B4ERYIMILTHE2A HI7EH
FAE B SCART ) B2 B3R 8 A 855 1) BB R 613 Bk M2 5244545, (Buchanan, 1992), 20tH:40904E4C#]
I AL IR HR 75 (Taber, 2016). (& TR AE T R, IR R Ry — M DA 2 v 2 1m) ok
R P O 2 M K 7R KRR R S Piaget BT QR ™ i BB TV, R SR A R
(1972) MARIRZ 1, fb3RH g 7R R gy 10 B (Hoboraft, 2017). Kt BAEIIL Fr 4
B LA RS A A R S S K B, ) o SHBEIRID  SECRIE, PRI,
f1, B R 2 TR RIS BTG AT R A A S, E RS
FEAEAL (1) 6] 3 (Hasso Plattner Institute of design,
2010). fEZR:, Bk BAERT LU AR SRt — AN W)
FEFF, DA H 4 DL R 5 22 R Hi 31 AR OC e 77 X A

52 M *x# & 2 “&#E KW E X
(constructionism) ” , ZHIG AN, FAELEKHRN

T A NS B T H A I 3R A5 1 52 ) ROR i i

1R R,
(Papert and Harel, 1991). ##4E ILHIEH T+
W AT, o T (5 BB R
I L SRR PR AR A 1 ROt T JUITE BRI SRR S AT

HOBLZS ARG N L BRI, et st Ams A 4308 0 =AM
(Kynigos, 2015). & H#)F  (constructivism) ML« N TERLEZE, B A R R R
RIS (constructionism) 4 (FAERIAH I, (2T« jlakq2: /e B A T2 BEHE RS 7 10 A1 “ R Be2e 5]
FPRINR Piaget (1972) FUMBAEIAM, W woriems | soidb b/ mi b, B
AL R R T RIORESIR oo, fide, SRMSRISANELITR TR
ERFARBILENTIRMOBE (Papert, 1996). ey gyt 1 Al iy A L8 REUVBRAEZE . BORT 75 0

TR YE, By —A S e T R el PR AR, R T EALRAHESE, X

KM — Z GO BRI B R (W e — AN 1R, W e AR RN S i ST A VR IE rh B . AT YRR
NEAESY, MR RTTE, TEMRIFRE = MHEREN R I AR RN T8 REERFE T R B4t
AT HHHBAEEREE LEH TR MR B, SRRER BT K
HI45i3E(Lodi and Martini, 2021). i+ B4ERIPUAS “HB
Gy7 WIRERR SR SR TS (Kush, 2019).
Lee et al. (2011) WH7T 1 Hh/h2z i Bet AR ) — R BITHE
BYEiEsh, IR o AR S AT DA RN D Giit 2
B RMFERTIEH . AT — B4R T — Rl -1
-0 M IR T2 5 e, JRRH
PRI . R B REAE 24 B A i 5 4k 5%
ESCFEHLA

10§ Ul https://aidk12.0r
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AT )V BT T B2 1 17 T RE 0 A1 3T T 5 B A &

ATHERERES : SBNMSGTHEEREERER

Long and Magerko (2020) &% Bl iff 7T 4T
FITEEBT T (Scoping Study) 2 T —&AIH X AL
METHERERER, BIEME LT

BRERTRIIAE

“HE 17 AL T ENR A R EARE IR,
FEE R #RFR . HLongf! Magerko #2
HI “BEJ1” M OSHER IR

iR 5w,

Tl NATREGEL ZANAEBRZ AN T HIA
W, 2)% 3] 3 HE A AR

R 1. ANTEREFRIER

3. BER

4. " XN LB Revsi XN T2 fie
5 N T BRI B

6. Rk N L2 fitim s

7. AT

8. ki

9. HLEg2E 3D IR

10. AN LB feh in s i M
1. B RFF

12, Hds 2]

13. PP S I AR s

14. 1785 [ v

15. fE k4%

16. 163

17, " YA TE

R AR
DX 73 F AR R A PN T8 RE AR 7= i o
XA N T BE” R AR AT HEAIVE B A AR . PRI AR R
R REZ 1A 11X o
WIRBIB BRI A B RLE 7 XA IR Z . INRMA A TE R EMEAR, &
EES N AR G, HLEs NMIHLES 22 ST R
DXa ) SCHI N T e ANk LI N T i
B N TR R AME K A B T S &N TR RE,
HKihe.
i AR N T BEAR R 9 A2 L 7 3, 9 25 R 3 4 B Yy 50 ik (52
PRAT 2 FRRAE, I REMIE — LRI RAE A6 5~
TR I 251 4838 T S W ] AT HEER A R SR 1
BRI S R P BR, LRG0 BT (1 S8 A& 2 ik ik
WIRB A RAEHTE . FE A SN T RS h R IER HEEH .
HRREA B RIS .
WIRETHEALEE R (BB S8R 3.
HAREOE T BRI . HIBAE YIRS SR B A Zhom B2 Un T e i RS R 1
HRA SN TR R SR E I S F P ML AT3h . AT AT e R R K
MIHEE (IR v RIGF (O BRARATAE ) BURBIPEFh B Cl ) Ji5 Bk DAJRE T /88 0 21 f) i
") R/T.
HRAT 2 R AR, DRI (i AR A Bt . RO SR A%
TS . BRARAT S FA [R5 (R R AL AN HE B AN [R] (R) A% SR8 S8
IR IR B S N TR Re B W U AN R A B AL, wiblk, BHRIEE. AR
MR BREE. R B EEAE BT .
TARAREE R P RAE I o

Y EEH

(I pEREiIEEDN

K- Long and Magerko, 2020

Long and Magerko (2020) $2 H ()&% f& [K 2%
SRR HEAHERE ) T, RIS R T AR
NBRR R R SRS, A58 A58 2 ST

1. ATREREYE: CAERUE AL, B, B ks
ERERMRRE, B AR, DA 5] 3 B A
NILH e

MEHIARSCNE, PRGN RAT LE R R, L
LN TR REAEE S H A RGP e AL AR AT
FIRM T 16 WUAAR 25 SR &

1M R T AT RS L NSRS I 15 55,

SUbRIN 510k T N TR RE 2 A R E AR

IE?%EH’M% www.ipoipo.cnj_
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2. HEXH. Rit MR LL7e 2R i AR e T i
0, AT B AR HER S R . XA REW B
T2 B AU RN /s A TN T e PR HEAT 2 S

5.

3. WRALE: S E AR T Bk,
nfriic S s, LR SR RBRPE . X AT REV
LB A AR R4EH “IREL” 1
Hlte CARIETeE D BT RS .

4. REFYE: e A\ LR BB &7 1% R
(Biln, HERBAELIEE, LEeIEE R,
HHERIREED o

W/

5 AR APLWEE R, H PR EEE
TR RGN — KB AR )i
ITIRRE s BB AT SRR, BRI X R 4t
BAE TR, FREEER SO

6. WAmENZ: AN NG/ EEE AN LH
REARBR A 7.l TR o /T i TG 3 S B
2441 F Parsons problems 4 fi T EL A CHGIE S
NS, K gmiD e TR R B AR AR

7. FRRBREM: BIERKRNREN ok
JEELR) | RIS RTEOR 250 N TR RE NI
(RIS o

8. st 4R L FEE N TR RER R REPE AN
FIAREE, il S B O TR REBOR A PR 2%
Ho

9. FEEM. MMERMBERKEM: BEFIHK
Sty AR S A S i A AT TR N TR BE R
MBS NZ Wo E5E AN By 8O E L

S 3R] DA A AT (6 % B AN ST B3 7F H .

10. AFKBPSIRE: Hl 1 K @A ek N TR B

i, B IR KM %7 N TR R IR

M. #&XE: WitAB TS EMYMER A TR #E
R

12, BURSFEIFRIOB: ik N TR AERFRH T

VN T DS = TR DTN
BRI T .

FI A 6 BT XK

13. BN AR : AN W] Re o MUAT A
ST N TR RE M BOA e B AL e AL
FFA RS WML 2 2] T-Hil P B L, ARERAN 5| HH X 2

M.

14. FA: SINERATE AT 32 LA (e
B N TR e 79Uk, A0 N TR BE ™ A 1
SR M AL I I AT 3R -

15. ARANTTTTME: =5 8 ] i Sk = £ sl S LR
HREAEAAENTEGEM S (B, w5k
PATRBCRE LA, K N LR RS a0 iR &
'R, JEMF R E X A S RAABERED

Al4K12 : ANEFRSERNFMERA TEEIRERS
53]

AT4K12 iFRIdEE A TR G2 AAD . 5
MUBHA 0Tt 2 (CSTA) A1 AT4A1 1F20184EHLA K
2, BAEN TN B AR B N L e R AR )
E X9 da S 775 (AAAL, 2018) .

ZRINC A . BN BN, BTk
PAHASFEARME S N FE R 25 A N DR RERESE, FANIE
MG 1) TR A B B S 2) AR 4
Pt RAE, IR EATEATHERL: 3) VST LA
B ] )R REFEZAAIRA RREAKA
MU EF):  5) BRAZOMR, N LR RIS DL ARIR
W77 AR F b4y, tBnl DU AL 2 7= AR I AR .
A, CNLEREM A FEARMES” AR IR bk i
EISMIEF 12, IHE—ERE LN THBIRELEL
TEE TP R B T 5, SRS 2]
TR,

TARH A I 2 UK X S EB A  fR, IRA TR AL
—AMRFEMESL, ZMEALIEI 2 FZK. 3 B 5 4F4L. 6 3
8 EL AL 9 SR B 3 F R AU BIH
AR, AT =AMEES M IRENE LR TR, 1EE
T 1) A AAE I L. 13

12 P https://ai4k12.org/resources/big-ideas-poster
13 Pl https://ai4k12.org/gradeband-progression-charts

EERETIURS www.ipoipo.cn
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FERRFENE A, A “RAME” gkl A MG RER. B, R2ELE T “HAMEL:
Mo I, X S S — P A N A R MIF 2 . BEESH B R A OGS S 4 2R

R2. “BABEA: MK PEIBE. RSHWRERNEISR

g2

A=)

EIEERGER
295 R NIRGE ARG AR H o
3-55 4. KA NIFMB BRI RE
6-84E 4 2Bt B AR & 2 T :URIEHIE B .
IFR - H3ES: NIA

THENUL G

295 WEPFRAEN BBk, ZRO - FHL PLas AAHA B % EIRRES
3-5 . BHITHREHUL RS NFMERII X

6-84E 4. 24Ut IR Re AR AN T AL 5ok B 2 IME AR HIME B .

L -Tm P IEY: I R RTT HMUAL A 1R R AL A

Koy g b

244K N/A

3555 iRk UGS Wi AE TSR DA U R T

6-8- L fRRE S H R WA E TSR DA N R T

OFE - 3FE . fRRREIS. WOGTEIE. GPSHINGE Tt E 2 dn e I o

e

254 RN REHLAS A AEE RENLAS BT, TR A LA R B e

3-5F . LA A EAE TR, i B e sk ) AR AL 5 R s Bl R PR ML AR Fn o, I
BT A X B T A AR B -

6-84F 4 28451 Ut B AT LA AL A 5 4R B SCRI AN IR SR B | T S LI

IR - H I J - MBI N Bk S AR DSt S A AN

FHIESEHX

25 %% BN, RARLE — R BB RIS MR BSE R (U0 ), L% TR IR
3-54EG: I AR H I A ARSI s NG P A S P

6-84F- S : AL G &% K ] ik M PR BEAT RS AR SR O

Q- P BEEG: fRRE ABEAN EG SR IBURHIE A T AF SR

295 FIRARENIAFEE, SHEANTTE, FIEH ARSI E IR .
3-5 5. IV DS FIHAEW NGO T, R — R 5075 B IR R 0.
6-8F-4: WHIEMR D FIAFF AHREMTEL T, Hia 5 52 DR A iE -
M- 3 NBIR BT, Ui AR A3 SRR

29 2 SRR R P RSN SORTE ST S R E

3-54E: UHIERIE P BOERL (PR WIRRIRER & H e BRI DXl o

6-85E 2 FRIRUN TR G SR 4 A SR R AR R AEA I 2%, 1 5= R sURAR

L - HIE: s Bl S E KRR W (5 . SR 5= DI HER .

i

e}
g3

iR

AU TR R 2

29 5% IR REARERAL AT “ RITE” A REBEMREIEA BB T .

3-5F Y JRIR B AR R GU R WA A _E TR SORMRDBULR, PR IR R R T BEE A
RPNk PNTTE DI

6-85F . FenE B DK, It ENLT 2 AR RRA REB R 2R R 37 5%
IFEL-FHIFEH: WA ML B EEBIRERAT . MR EHERITRMENEE U
S ey ) X 2645 B SR BTSN GE 2R 42 ) U KR

it

2 RV A R R R A S .

3-55E S RIS AN DR USRI IR ()2 1 A B2 P A 55 (K A R

6-85F 2 IR HALE RGN LB ARERZ T, TR RSO T SRS+,
MUGE 2R G > R ERE ISR L -

IFE - 3G FhIR FHAG VT FN LRSI R G XA [F A I IS E I AR A .

eI AlAKA2 (2020)

AN FEAME S A S 7 AT 70 A, A HOREH R AR T, fln: <

T I

T—\JEIL
MR E T, HA D BAR IS S S R AR AR PR GEE AR LT MR RIEEZD 177
BT LA SIS R AN, REE GRS T 22 A AT HCT S, i E—RAEcy” B
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BEREN Dy Pt KELESS FEs iERs
] JHiEe AT . AR, AR AR 2
BBl RS AT R 2R BRI
REEARENNES, WEAEZNRZ R LR
R L AR o 7 28— AN gL ] 7 < anfaf 3R i)
TEE AN AN T RIR — S SN AR ) T LR
AP B L 5E A

FES I, CATE R BEAT — Sih s, B, A
FONB-SER M A AR LR, “IEEY T TR
("guess  the e bE R TR
(troubleshooting problems)filPasta Land i {13t

animal” game) ,

i

JURFEARE S 2 A A AR B B, “HEA
W37 ML BER RO RR, BRI 1B N ST
AT ARERT R, FRE, LA E R Ry
BLht, AR S1E A ARCHLEs 2 I BE R, IRy

KA, DARAEHI RGN thapgs . AlEST.

TE 2 YRR AL 5 51 S 7Y 10 A T A

MBEIHUBER

NSRS SIZEHESE (Lao, 2020) MASE K RES)
KAIHE (CBE), {H'EMAE 1 &4 MCBEAIN. HiAk
FIASFEREZE (FEFCAh Y 57 P Z0E 2254 6,55 B ) A0 /s Ahy

455K ) (Brewer and Comyn, 2015; CANTA, 2014;

European Parliament and Council of the European

Union, 2006). Tk Z 5% 22 AR AT 55 5 SR 93 DL RORE
RE SRR E SO AL, BENAR BT LY R
FHLVF. REXMU A ZRE TS ST,
RIS T BRAMA DR 25, b2 2 T 1 28 50 R0 R FH 4038

BEUR I R 1 — A AT B 7 (1) AR (Rutayuga, 2014).

SR, M3 X (constructivism) FIZ I 2 >] S5 3 0
f() 3% 7 % 4 (Brunner, 1990; Kolb, 2015; Piaget,

1972; 2017) {23 1 BEIANIHESLHITE AR,
ZAEREEE Sk OMTT WREE R, Hd k7
REINFTIL IRPT T A R ERAIRD , 0
RFE BN CE N 2B DL “F7 REFH
i (RAT L H et 4 ) (Gazibara, 2013;
Williams, 2015;  SiposWilliams, 2008). Fi¢ ¥
BERIN YR 7RIS, BN 1 Sg AR B

}ifE (European Parliament and Council of the

Williams,

European Union, 2006; Mulder, 2007).
Frikz 4b, Lao (2020) fE4 7

o ##HyF X (constructionism) , B3 i & 44 5 2
AN N SR T H AT DA 2 ST I B

o IFEEYE, XPEMREAMSHATEN, AR
R Fgmfs g SORBES . g Sk DL A
NEEARK AN A

o BRI HEE4EREE A RER, B AR
MES, WAt 2R M N H 20 B RE 7T B3
1, BURIHFENE R EE MR LS
T, B2 AR B R R S St T R U (Lee
etal., 2011).

o fHH-EE-GIiE (UMC), —Fh& et 5 B YR
R o 25 . (R, EAERT
LA IR, SR G AR & R i, wea
TR AT (Lee etal., 2011).

BB I BB HESE (CWER3FTR) WEINT] “HlLas
EO)ARBBERE” , WEFREZAN “HHEE R
%7 (Lao, 2020, p.61). TEZAESLH, Laoll NEEMEA
T R I s D0 AN A 23 B X6 BT A R R SR B A
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K 3. Hlasz I HEHER -5 55 RAE L

SR
TR ARHES ] (BLEAT AR ZST) . BREIEENLE 2 S RGN NR
o
B ] A 4 TS P LA 22 ST R AU (B, AR &% . CARTsERIR 5]
B BRI . SERROTE) . TR F) VAR AR R
TRRGEATREATAE D L, HL AW DLy 2R B SR R 5 3T AR A«

1. R T HLas 2 ST i A i

2. KT WL S J5 IR FRR
3. HLE 2 ST AR Gt L *
4. N T RemItt 2o+

TRENLER S 2T R GET BLP AR T2 AR AR A B R, B R A R A AR BE
SCAGAIAE 2250

513
P i AR e ) 0 T DL L A2 R L4 27 ST SR Al o
R — N6 5 AN B AR AR 55 e B UK P g ok T 5
8 T RIT R A& 7 i o
RN S RGN R MR B AR B R GERENS K Bz A0 AT Al
% TizEE-
HEFIEH IR AL 2 ST BUR . P M
FAANMERE SN TR IRE .
A
1. ¢ PR S 5 IFE MBI T % .
2. SN R AL S AR AR LA SRR/ T2 A2 DX P Tk b2 =]
3. HIRAUBER FHEATEREIERH . A =B HIAR.
4. FF8E2] FERFIIY KNS EINS 5.
B G CRMER Y HIAN T TLANE LRFE o
I Lao, 2020
EExix—HESE, Lao(2020) ifdH T HRAEIZHE LT LR AR 21 B
FEALES 2 S TUH RN, G717 H DR bRAESLE A, O o HH/NZE. REFIAHIERF, SRR FHAL AR S
AT LA bR L — D ST lan, AR TR SRR ARG, BT P e 2 A % R i )
PR A EER T A3 I R LI 24 (1 A S L 036 R B SR AR B, S0

Rl s 2] R RE Rk 24 54, )

1. L8 > R 9
2. B2 51 5 F AL

3 LT RITR

4. BLB T B RS T
5. JLARFT AN

6. ML AN ]

‘

1. KRTHSEIRERAR: ERAREY I
REMBZS LA 2 ST OREIE 3L HLER A 1 TE D IR P e 58 A URAR 2 2] ) 2 A RE S A HL 2 24 2
VEAHUEN], JFRETE 5 RSP RN 218 2 B G T 7 LA AT AN S5 T o e S AR A R
S AT AR UL o ABATTRT LAFE B B AR A
2. RTHBEITERRR: ERARESE 2L NGB B YERIBE T SE B .

A8 YR A b % 1) A BT A FH 4 SRR KL 28 2 21 T 7

AT B 8 1 IR X LT VE AR DR S, IFEE

(17 2 H SR A S B EATT. (Lao B ik 1 AH

KR, W B BB M BSR4 5 v«

o FHKME: k Z48%5 %, CART/DT. [HIH45
fry BRI, BWETE, W k-BER
NI o5 2 VNG S ) = W 71 G - 37 U AN
(Embedding); RNNs / LSTMs; 5.2 >]; i f8 24>

W ERCAREN AR BT, o T
Plas BRI BIGE H R, 25 R8I TR R A4
ERCMEAN A L E . AATTRENS AMACERAT ALY
M BE ik, 4. SRB HEUSsh o Hriles
ST = dh CRDEREREAA. 24, IHIRIATRENE, L
LR s A 1P s R A s Al e Ay 48
B R AR 4 45 T PP RS AR FEAIA
RIS

IE?%EH’M% www.ipoipo.cnj_
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R

T HOR SO SR T AE BRAE R K193 & HY [H
Hr, A B2 bt [ [ R o0 X — I H IO HER .
AWEFREE WU, B RFEEEHR193D g AN E S AN X 52 5% T A .
R SCAHR S REAAERITRE, B R ERESE T
10,0002 /N FAEH I RUEE =7 LA N 5114 (A 2R
THE AR RN B I BUh 2 AR N TR e
WL, RARD RGBS RERRAERNE. 2K

SRTE R T IR = HUR A B 125 A SRR L T
——— o RE20AEEA A MK REE S, A0

TR, AEZEDE-TTEERBUITR AAT, 5
IEFETF RN TR REURFE . IXEEE 50 PR &
AL WRBI. BHR] LRI, sk (7
FHIXD L kE. MEEL ZH, BE. BEE.
A BE. WET . RER. RINAE. P

o CREMOANEFAARMEIRH S EFK AT I &
ANTEREIRIE . IXEEE R T, mER, &
. SHTER M. W, JLINITE. HH
VI AW RN ) 1 G SR

GG, XTI R AR AR R R
BrBcsc E 7N TR RN HAEN R, BT RIBE
o L R AR AT ] AR S A R R
TR STt R 5155 L P 1) 7L

g, BIRAES o SR ACR AREAISS A I SR BERAETE W SCR T AR AT
AN N S YNE oS DR S p LIPS DN MRS K.

ViR, LAt—2b 7 X SRR LA A BB DL
VIRFIE 1807 N TR BERFERIIT A ZIHL, LA LARAT]
Bl SR St VR AN A R g I 5 FE IR R

A, SEHBRIBURALL. % AR A
P LI BORF I EE b T RURE, FRE SRR T AT
AR,
SRS ST SO TS T B H G L T it
BEHOUAITRR T BF. BT IE S 3 R
B 2 ST 4 R, TR LR T R 7 T A2
BHBERTRE, DU T R FTIR A6 1 125

YT AR LA & IT R 7 N TR REiRIE 2 A, #f
FN G Il WR A S ARATHCR IR 2R, DAV 3E 5 2 1)

FFEERAMATTHR AL T A URAR S
FE MR R AR B L R rh, AT I — L
b (K SRAR AN B A TE K T A b o i SR — THERAR
KW B ERBUF A A % b N i, mf PARESHN N LRSI ER, A RET T
FAERAUH % A SRR E R OB A NFEEE (Bl R TR EAREE SEID . &
THRGER. WHTHTR, AEA N TR AR E K X BUF KA, /e SR B
RS N T B A I g A N T ge A ese ARG R, A Z R B BRAE B — 2D 1) 7>

R MRS ITE Hrz st

14 IXEe A DR B HESCHLYUE 2011 4R 2 2020 FALIZR 9 YRS 1 R A R RN 2R 15 AL SUi 24 9144 5.

Iﬁ%ﬁﬁﬁ%ﬂm‘ www.ipoipo.cnj_
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R BERRAE N T I FIBUR AR BORT T 22 2500

BRFATRA TEEEFRETIR R R
ERBERRR D, MEUSIUGSERAUONIE o  SEH1IALGEIFR. TR T AT AR
AT IFRIERIR T “BO " W2, R IR T .

MR SEHE V. B HAE BRI IR R
WNNIREERI I =

o  MEREEMIXTFAEIFIM;M 1 — 1408 “ RN B
T B SR KRR, 2R T IX
T S KA AT
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