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FEBT S, AR AT FRNIF TAREEBRE
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COETF s 3 i 4K 2 A O BT E B 78 WL ) 55 3C
1, RIERREROARZUA I B REHCE BUINRE ) & g
DY PRS- §=R SR a ST
(D) HREAMAMEGNEX £

NLEREHEMETHFFH, e a ®iA
HEME, £AMNE, HEr-zfm e aas
DI REHOAR N M 5 THMAE AN LN
BHE DB N HNNHE S =ZE WK
(BRINFSE,2017) o AS[E]2 B AEA A B B g S iy Y
REHAE K2 MWE T LI REHOR 2= 2 3B 5 T H L
FrZE . BB HE v 0 it By B #ey B B
FHRGEME AT R =ML RIES (X4,
2019) By AL s EIIE (JLIET 1) o SRy,
FHEAA T AN LR REZF R LN LR RE A N
B AEHCA PRSI R R RE R R ]
ISR SRR I T2 2 A A SR g LN L
RERFRMA TR RE Ll AR 2E>] . (R REHE LA
T ) K-12 AN [a) 2R ZUM A, N TR REHH R
PR EAR T K-12 {5 B HOR AR 80E B 5B
ZUM . R, AT B BE A 138 HIE BE KT
N LR BRHE , HAE ST £5 U N 2= B 20 R 4
FAFTERR 2 5+

HE N LA fE ( Educational Artificial Intelli-
gence , EAD) ¥ N TR 2 T BL2E LD BE2E (HH
PR R A SR G, B R N TR R
ARTEGR S GO0 50 A0 R B 27 ) R AR i i B
B R R~ ~) T H 27 ) 3 ey > Bl 2%
H(EEWISE,2017) o 35 30 ZAERFREE A TF Y
“HENLERERSU WSS FHEA -
(TR =55,2019) o FARMAMA T HEE N LGS
TEZCH SUN N LR BEHOR S RGBS Hom
FERREAL . B 310 R v 1 1 s o3 i Ak B R
5 E3h T RE A R RN ZCE R, 4 A 3]
BT 2] A ) L SR PP 1 B A 0
(G e eS| WA R R WX A P S NI R X PR [
b o) 58 B A ORVFEZESE,2019) o Bl , A 2@ & 1R
H#EE N T2 fE ( educational Artificial Intelligence,
eAl) , X Je— M PHE S AR N LR BB E
A, Wse N TR e AT QA TH
A, AAFILER B 52 B EME TS &, B 25 H
BT HE s AR, P2k N\ S P8 3t [a] A (B

o ©oF

BEZE 2021) .

LT ERAT A LERSE HEAL
HEXR ASENI N TH AT AT
HE A ORI B, B N LR AT
B VR RS I B, FFEUH TR R TR AT
AEE PR R 925 3T 1 3 ) R s 7 (44 e,
2018) . RIS , A5 25 % 47 9 e 2 75 LA 1R 0 i
o R AT B AT TR L A3 A T RE ST
R AT B ATy 1], 1 B4R A B AT,
BRETTIN 43 R ECE L AL e
e T LU BSOS | A8 N2 3 58058 R T A~
W B L SRR . B2 ST RE ST L A
Al 25 S B A (RHR A, 2018 ), I T B
R RER S RS | EE S TR S L H 3
UE SR KO S A I (et
2021) ,

AN T R L S ANE € e
18T BRI 0 B S 2 5 FE PPN
T AR A TR AR . T IRR S5
T R IR R RSB TE R AN N T R
EAIFSE BR LR |, T 3 3R AL e AR AR
SRR TS0 B AL, ELSRI DA A 25 6 AL O 38 2
ST R0 HOLE BT Tl R T 8 R 3o
T2, BRI 22RO A8 TS0 AT Rl R TF IR
HEAL R BT TS S R & 52 1, B 2 T %
FE R A ) R R R R R

Z BT,

K-12 #mELERNTRET 15

2 S R A I, 2 BB A A R
. o, IR S 1 SO R , B A7 20
PRGBS T 03 48 2 5 (& M8, 2018) | %
ST IR LA A5 L R M M 2 A (R
2018) , H2EHWH K REEHTH SRR K E S
= (TR + RED) 257 (S5 H,2011) . EFRIREA
A 2, S S0 R B Y, LA R ) b
3 FHRTSURI A7 e B B 258 52 B 5 E (3K B2, 2018) , IF
B —F AT I 128, B IR A S A
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P ()R, 2020) |, IR A (B RIR) VR
REAL (SRR ) IR IR AL (A2 Q) AR BL T
WRE M TR Z W A5 AL LA ( £4%,2016) .

(—) d ey K-12 05 69 %5 s 20 F & /R AT 70k 78

BREROR S HUN B REROR S B H )R
[ R AT K-12 ZOm A REHCH R IR0 5T 19 73 A

L BREROR + 07 JZ 1, B RERU A R SRR
HOM ST Hm N TR BE A R ST RE ) S (E o
Ho Ho— ZUMAR A B S5HFE AN THEEARZ
AR, AN £ 5 AR TR MANE G55 =
MO (FR MG, 2019 ) , 00X REH A 1A A
(frEdhis) SR @M (AR ) S EH I (B
SR HAT R SR i B ORI T U AT 3
FEBI I N5 HOARAN B 8 55 A R J2= i 7
(ZFH5R,2019) o HL 7, FOMAM BRI 0 A 808 N T
REREA B D BE, BIEAT 13 38 AL ACRE (AR BEARIZ IR
HUBE A MR TAR) AL BT (PO R 28 27
MIZAR ) AL S (324 2] 3 RN oA
) ATAKE (SEBL e BRI S 5 Db IR]) 45 2 R A
FICRIZESE,2020) o =, UMW T #0F N L3 g
PRI R SLBRAT B, RIAFAE 7 2] AT AR B A H]
Al BIRIRTE B AL TR #e L4k AL Ha 20
FE I K (R1T4F,2020)

2. FREEOR + BFHUET 2 W, B REHH IR
W Lo K-12 FUMB LR A R g sh J1 KA
P o FEBCEBOARF b, N TR RERARE D #
FNEB AR O BN L R R 1
BRI, S ) B A ] B R AR ] AR
TERT K BEBN T b, B 2= /05 B ) Hf 3 42 LT g
J1: )i AN TR R AG S A TR AT
AR5 2) fERE N TR RE R SR R G AR LA 2K
¥, A RO B ] 5 3 3) B HLA
GEURAN N T RE BT IR, PR T 50 SO A FRCT B RE T
RESR ;4) MU T RE SE IR A R AT 555 5) 46 =2
>J 3 ARATME DL B B #w BOIC R AR (2R R 8 5F
2019) ;6) R VPR MIALRIR AR BEUR 2R 75 55 (5K
fRAF,2018) 57) 5 8 A BT QBN 07 RUAs 5 0F
r, AR BESEAR 5 %l e JE ) #8515 B
(RP555,2019)

TEAMEAR AT L, 205 258 f 0 BE BLE

.62 -

S 1) T AL I AR OCR , A B A
RV 138 385 B A R B3 1 1% 3 1) ST it B 1 9%
HBETE N TR REBINE SR B 15 T (R
IR ,2019) 52) 24 2] 3 R RECR A0 LUATRIL
ARG TIT IR S 5, R H N TR REE AR 1
T T A neg I i (2RI 4, 2020 ) o

(=) % AE3H AR89 M B AR

IR (creativity ) (X3 £ ,2015) ,
BAEH A RIF LRI MR RE AN, ZU
BT AR RES) SR KO AT B R K 4R Bh
TN AN RE Ui 25 61 5 Py [ 3 A 19 207 s B
Fito X H A = A

Ho—  TRAE SO Ll K % , 82 N A ORI |
Frgith o DN AR 9 5 2% B Rt 2R 1) 5 40
Sl (R AU DR AR 2 R B, EAE R SRR T
PR —A RIS, RPN E I 5 B A
W R SR Z I A 285 . IR AN Z B
“HELATMELLR A A AT R A IR, B
TR HOMH e 52 B Y ARAS (1 3096 48, 2017) o
PRREE AR 32 SCIUIA] 1) & Ml o VR U R 2
FHORAG” A R 517, AR Ak 20 [l iz
T I A 2 A i B T I 47 9 R R B AR B A 1 (R
W E4E,2020)

H DR EAR 8 O L S A A= 1 2o
AHE MO ER A ET K. HAT, % & KB O
XS REMHCE T NI, H IR e flidE 2
JCA [ P 2 LR SR T il A O R AR —, F R
P B AR ] o NHE KBRS K H bR
AR REHH N TR RO 2R ke &
ABE B3R 2 RS dE SRR C O SR wh [
wiA R REMR BAL 2 1 50 T P R0 B 7 1)
IO ) K 5 % RE 2% BE | TR A Tk BE ) MBI i
Y52 2016-2030 4R K R A TLATT 0] 2 — (&
22AF,2019) 0 05 UE R AR ) T R ELUE
A BRI S MIT LR Ab B SRR )
5 RHERE ) K R Z RIS 2 (42 30855,2015)

H= BB 4URE O 35 a A AR
AEORET MO ES A R BRI E AR B
N H A S A R AR ST (LR
55,2016 , J5 5 10 i — B AR B HOR TGk S UK
A IE R REBORHOE B A LS v RE AN (EL T 7
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B REI A LS NTEE 2] Ui 1 A Bl T4 Tt A
PEREAE 3 G, T 2 R U S 4R (B
IR ,2018) o BRI A BRI AN R
2E, ABEr i ksl g, SRR, I LA e A S
U 2 A R HAR (FE 7 255 ,2016)

(=)@ K-12 e F KA T ROITER
5 B A7

YR JRARZS AR R N SR sC B AR
=4 A T2 S B EAAMIAFE R B BB R
Fr X — & R S . e,
REHH R IR M HE QR S A A TR A LA
PRI 0 SCHET I BRSO A SR B KA I

Forr, £ €0 B R %O R RS B B U Bt
B REECA T O B R I R
SIEUNSGE N EMA G, KPR A R
DR A, R TR S ) FERAAR 9 8 F A < B
PBHEFEBOTE MO, B REH T RIFZOR BN &
FE I RIE R R OB ECE BHE S SR
W RZE N LR ARG WA T i
T O B LERE R 20N Ll e Ji F iR e/ PR AR
BB A LS R, R H 5 B RO 1Y il
Falo W, BONE A 0m B4 BT B4 T
B Bl E IR A YA T N Hbs Hee
B HeE R U TR 2, B RE R R
AEST, LB HE R s sh sl A i 1R THRTE S IR
BRI R EZ IR B R B M R IE A A
o, B REEH R IR H B B BN T
REROARTF A B2 ~) LS S PRI S i 2
VG /NNW L 9 e R DN T S A P £ Stk
US| A, s R O i i 2 5 N TR RE R 5k
B, BAER L [RAT RS e A4 1

BERCE BT H R B R A R IR AL AR
THMKRALI T TR BRI IIRELR 37 A
IR HTR SRS TR I, B R A RIF
1 =SB SO R 35 fok ) 475 DR = 2] SCAR B ik
FLaE s SO B K B N T BB ST B ik
Horp R AR ) SO BRIk B RERUH KSR AR LS
KRS TAEEE4 97 , #L 22 6 Bl SO Bk O AR {1t
IWHIR SR H L5 57, 20 N T REHOAR SIS ik
N HIRAEEOR 45 3% DI RE 45 37 N 45 37 A R 45
Fro MEMHERIE, =Rk Z ML H KR

\z=!

B AL & SO TE S kR 208 N TR e AR Sk
Bk AR S5 R a2 2] SCARBE Bk, b o ARS8
AR AP 58 KB T
= \e K12 BIm a9 e 43
EREMBMREE

TERTIRE BB HE R IR IMFFEIARTE AT HELE K &
Ji BRI L AR oY R AR K-12 HUMREA K hE
HEZFENGE R IR Z e R G2 A
M EZE SUEMERILZ . FRRIERE 2 HE sk
FHR HE N TR ARTIR QEMIR; B IR G2
R EHEARIHE A E N LR BeEOR AR
HeFATEE A ERIAUN S8 A B e R
B YRR E B YE S e G YE R
B B s S E IR 2 A 5 R 27 ) SO s ik
FEA S BB KA AT e RAR SCiL BBk e h
AR SCA TR SR S E (LI 2) o

IS VLT TS

E2 mE K12 HITHEREBEEFREMEURER

(=) % He3 A F IRty Snit ik &

1. AR

IR FARTE A BTRAE , 2 A2 A &
PEFIRE S = B R e 1 R B (B - WI145,2018 ) . &
FENAS 2 RO B8 B A2 AR A LAY
EEEE YA I PR A, 2017) o QISR AR E
Mtk = BB T, i B & B RE (creativity-relevant
skills) 43 A0 5C 4% e ( domain-relevant skills ) 1 P35
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{F453h#)L (intrinsic task motivation ) ({38 EAE FH =R
) ( Amabile, 1983 ; H Bk ¥ 45 ,2020) . G ZH 4 C
(Mini-C) /]y C(Little-C) . %2 C( Professional-C ) Fll
K C(Big-C) U, Hrr, i C 5T A e
X7 3 A AT B A R SURRRE, /N C AR H R AR
I R ik ke [ 8 1) B ) SRR GBI g, Bl C 48 By
Fh el SO 2R 57 09 I R i 3 g, K C
2w B 77 (Kaufman & Beghetto,2009) .

IR R R BNA B E AL R RE S , (U35
BRI RE il FH T & AR IE PE™  RAZ O N
o MREETE(2009) B —E By, s H
— I RGP AR R A AL S I EE D A
BRSP4 R 1 g im i, b, JR R R
AFTHES B8 B B EAR B L2 B
5o BT 8 (Resnick ,2008 ) $i H} 1) 5 L 25 4R
Jig ( creative thinking spiral ) /&, AN B &—4~“ 48
-0 - HE - - U - AR IR e
TR R . K-12 S0 ) ) o 55 DA R 4R

1) B QU sh L, RITE U7 S b B3 TR R
PR, BASREM QIR S B, B — A

2) HARIE= W R, BIRRAE 75 20 F #0v Al
R HR RN A FIR B S P E A 2
AR BT AL BT EE , IR RS PR A 0 (R
PR IE S oy R TNl ST

3) B&AIE o, A S E X EE AN L
REAH SCIBUR H i LAY 280 o i I B i Bt
H  REZ AU 5 R R AN ] S B PR 3 S PR LA
I BIBTRAIE .

2. B AR

HE IR REAR R AR T3k 1y A8
B, FOFEAIE R T A S A n L S s vk
AR S ORI, 2 — T FH A R B, BB T
A ] R B URFR T R MISEt o ) & DAl
L T URE TP I RO TR 5 2] B R
PURIPT AL 7 ) 255 LA (1) s, 2SR X 2 2] A7 F
AL B AL 2 A R e, ORI TR I 5
(BREHAMBABTFhRIH S AZE R 2,
2011) o WAL~ 2 ReAt & —Fh e ik, Bl
PETE 2 TG S b LU SR HOR 22 T IR
WNERIERAR A4 0#r/ A7 R 22 B8 FI
LB 25 2 ALV BB AR B ) &, SR
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P EFEARR KB A AT o A, U A
S RIS ER AR A, 15 IR B A ARk AL 2 e
AE AL 7 > 3 (£K%,2018) ¢

Hit , K-12 ZOM7e 8 e QA 2 5 AR i
DA

1) B — B2 BRI AR 2 > 3 R, B
REVLI AN 73 Ar N R BEI A 2] B 2 2] O o
A0 K 2 DB B B N TR REEOR AL |
ARALL LS SR ) 2 ok A 28 R B T AL 85, 9 L
B RERH U 2R AT 5T

2) LR AL BRI, RIS WZ TN A
FIAR o) Bl 22 2 7 3 Bee iUl | R A
P, IO T X 2 8 20 i R 2 B e 6 R
IR EL A KA E R HLE

3) He T A BOR N B 207 S R, B H
R A R R R R RE PR B SV BRI
RE B! eI FL S 5 1) 52 2% [ A, o A5 R 1
BB HEDTIC ; RE BT S I B R B ERE T A R |
F T2 B AL P 4 Bl I R A AN O3 B X 2
G BRI o

3. B NTHEREROR AR

FAE N TR RELORTIIRIE B e ] Y
NTHEREF6 TR 7 SRR S B, (4
B REPUNEAR SR 1 18] 22 5 Had B iy N TR BEROAR,
SRV PR A (3 0 B S B A S5 1 ) e AR A
TARRERAR, IR BB 2 ARG B S A PR Ak
NTHEREHA (FIEPIAE,2020)

K-12 ity BERA T N 20 A A PPA 2L
BTN REHAM AR, R L2

1) B A B A5 CRE 1 0, BRIV RE A Sk 3~
RAH N TR REEOR M ER 2L BT N LHE R,
nfs R RE P LE T RAFIE S22 BRI E T AL
BHREBARTH

2) A E R EE N TR BEEOR TH A F 5 M
PR, RIBEX 0 N T REHOR 53 N T AE4L
AR —BAF BHARGHE N LRI 2255 TR
HAENTEREOR IR IIRE LS i RER B A
THRBEBOR G E 7B KR s He T R HLIE I,
I BEREA Y A

A AN TR AR TANFE
IV A, IS4 IN T oV A B o SR
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HAENTHBERAR TAMIT L,

4) Ha N TR REEOAR B HIEAS , RIPEN #0F A
TR REBORGTIR AR VI PERIA FHE , 8RB &
A ST A PN R

(D) FREFERGRARSE B

L B H A BT

e Ea N ESPERT RS S5k 2 DS INEIPAN

AEAL, B REPUN I 2 ) F AN RIS H. VIS
B AR RAT NI AR TR R . BT
5 (2018) fifi JHOY. By iF & H B T AL, ik~ il
T i S B ) R P BT BOR , M i B i
7 HE LSS L B AR P BTl B Bk 31T
) B DT R AL AR R DGR R BE

FH I, K-12 B0 A TR BRI T i 2 i
§E N RF LA FH L S STk T
{DRolpses &P aa RORRE

D) PR BB B0 G, LA G 4255
P T T B o i B VA8 S0t B P
P

2) HE B A B AT O, RIS U AR
AR %R N TR BE M HOR BRI, IR H
A VAR ST 8 1, MR B 55 ) A
HAVLELS , A2 CE 2 2R s 51T s el =

3) BRI B ) R, TR 22 ) AR o
SIS MBS, Rr ) T i S
AT BE R Zs RS B, W B )
RPN H s A i R 2 ) R 5 220

2. QR AT

LA 25 RPN BOr RIS TR B Rl sy
i BIEPPAL JBRES: ) A SN EOC T S
BRATBIBE ) B TRIE AR SR AR HE ( Barajas & Frossa-
rd,2018) o TEMRAEE A OF 7R A FEAY L, 45 &
TR K-12 FOME REH R IRl , AT 2o v &
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Research on Intelligent Education
Literacy Framework for K-12 Teachers

HU Xiaoyong & XU Huanyun

(School of Information Technology in Education, South China Normal University, Guangzhou 510631, China)

Abstract; The development of Artificial Intelligence in Education brings a new turning point for basic education
reform all over the world in the 21st century. Therefore ,teachers’ intelligent education literacy becomes crucial. Ac-
cording to the evolution stages and mutual relationship for several core concepts among intelligent education , artificial
intelligence education ,educational artificial intelligence literacy, and analysis of connotation and interconnection of
knowledge , competency, and literacy, the study clarifies the concept and characteristics of intelligent education litera-
cy for K-12 teachers. With the development of knowledge , competency, thinking , and cultural values as the core sup-
porting points of intelligent education literacy , teachers utilize educational artificial intelligence to inspire creative de-
sign , promote creative application and generation in the teaching and learning process. Educational Al literacy for K-
12 teachers has the characteristics of endogeny, relevance, sustainability, and value created. Meanwhile, based on
the reconstruction of teachers’ role and the context of ‘ learning culture, social activity culture, and technology cul-
ture,’ the study puts forward a structural model of intelligent education literacy for K-12 teachers, containing four
levels and fourteen elements. Specifically, the structural levels consist of knowledge as the basic level , competency as
the development level , thinking as the supporting level, and value as culture integration. Finally, this study elabo-
rates on the core elements of each layer structure. The study offers guiding directions for practical improvement actions
of teachers’ intelligent education literacy, as well as theoretical foundations for intelligent education literacy assess-
ment tools.

Key words; artificial intelligence education ; educational artificial intelligence ; intelligent education ; intelligent

education literacy ; creative pedagogy
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