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21 Luo T, Hostetler K, Freeman C, et al. The power of open: benefits, barriers, and
strategies for integration of open educational resources[J]. Open Learning: The
Journal of Open, Distance and e-Learning, 2020, 35(2): 140-158.

22 UK. (R EUMEF B B E LAt KRR IZITAR 5 [D]. AL RIFEKRZFE.
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IEBEMZAREE, HESSHMMFIHBENE

RANHF S, BT EIRE. BMISAHIE.

BRI EERFRERNBHBUTFE S,

B MATIZHERNK-12FI]FEEATERE .
Al for N o https://aifort
Teachers FIREIMG, AEE TEERMESRENELNZER,

AR5 A T e S FIIM A IRIZPHIPkE.

https://www.
iste.org/area
s-of-focus/Al-

in-education

eachers.org/
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23 Yu Y, Chen Y. Design and development of high school artificial intelligence
textbook based on computational thinking[J]. Open Access Library Journal,
2018, 5(9): 1-15.



RPN ATSEHEZETRARS g@ CIT

3.1 K-12 AT EEHMIZARINIK

HWERIINSEHDBEE XN AT ERBXPESESHALMETXT
AE2BCEER, BEAIESRNER, ELUR T —HERTELFHT
FIRRATERERS, ERTRATEEREZFANRIDRIZMAZIEMEE
FREHEXRAZ, FIUNATREZFZHAIEERIMRD,

TEABLE, #)LE. NEMERNEMEEEELRR, BERAEH
S RETE, BEFERMATIERE; HFMERNATIE B EIERZE
HF, WREAET, AR, FEAHERATISEE, SPMENBMRENG
BESHBARE, AT SFHEGHNERY, BHFHEAER, SEMY
SRIFRILRRA, SRIFFRIENRS

AFATERER— M FHIREBGENFR, ATEENFIFEZMENAY
SKEIIR, XEHT —EHEMERRBTIRENRESH TS, HEERER
R’iEo i, AITERBMREAZSHELRS, RZIXK[REUEFRRTN,

3.2 K- 12 HEBRBETTE

ATERE)LERFE, SFEBERY. . EFHURSE BRVEIE.
5/, FMEXEHEMTERFIARKNEZTRIFES, UREFEFIA
TERRARNE?, FERBIANEGK-RFENATIERRFBUTH

L5

24 AR, EMK-R2ATERABNEZERE  FEERERNZB——RILK-12ATERE
BMJ]IREERR,2019,29(04):12-18.

25 Zhang X, Tlili A, Shubeck K, et al. Teachers’ adoption of an open and
interactive e-book for teaching K-12 students Artificial Intelligence: a mixed

methods inquiry[J]. Smart Learning Environments, 2021, 8(1): 1-20.
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ERRALERBESHENRAERSEEEZTEEHEXYE RN
ZHE5HE, FRRFENHFZHFARSRIPE, BUNBHEEALTERFAIR
EHRRNURERAIMNIZEREFETLIME EF B MECHEEFS. B
AehRERERLE, NETENFIRHE, BTA5ISFEESKEEL
B, EAZEANETHEOESRINNA®2C, ATEEHRFE TR
BANMMHENIRINE, BANTEFSHAALSEMEENELEZFRE,
FELL D, FEMRNFEEEFEISERIMECEIREH I MELEE,
HXMtEH T, BTHNERRAENEEINRER, BIE2HERANE
FEESRWE, KIMBTRRERT, MERRNBEFRRSHFEIE L%
TE, AFERETENBEFRNENERS. UTBAIRFELENAAFLS:

1. BB A F R

MBEXHF?Y (project-based learning, PBL) Ri@EIEHEEBKAN
MIRREMES, SBAETHENMIINAEFIE, EEEFmE FIEIeH
KEENESRANEIECEBEN—FEFEER. TERBFERFETIHE
HfgFE (learn by doing) SEIRMAKRRAFSIEIL (experimental
learning) %, OBREUNAGENERABEENXMATEHE, B
S APWELREFEIEFZERNXE, 5ISFEBEDEE. FHREIRU
RITEAMANRAS R, EX—JREPHAFENRERENES), MR
BN, X—EXNE T EAHERXBFUBF AP ONEETIES,
BFUFERNPL, BEMIFERATIRNESGEE, HHNIEIER
FENSMBHEEN, TERRNESLHWEOA, LFEFETEKHIER,
RRINFIBFEFIR, LI, ZIEHIE, IMERREFRENIEH

26 HEEE, |EX. FNFALEEHE . FHA, EA8——FKB"EEK-12ATEREH
BiTa"HERU]. FEELHE, 2020(10):8.

27 BOKE XIER, EE. B RER N STMBENHF(J]. 5FLIEHFM5,2019(06):145-
148+179.
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=M: ATHEEVISRACozmomiZ BRI M A

BERER: ZImMBRHECozmotl B AREZES OB APMEITHATLE
REANELE, Cozmo—RAILEERA, BFE—1TASMIE. 5.
RER B UMM AT RIZIE M E AE NS ANB A, ZHMBERET
CMURCalypso (&L, —MUFINAEMARIZIES) RIRZFIIE
o

HEXR: ZREEARSTMENELE,

REAR: TSR Cozmo A RIZIES R ELK, FE@ET
FIFEZFHIEELR, FUNNSEARNITA, HEEFHERESRER
FF; Bid4RE CalypsoRiZiEE, ENBATHIENESEMS, RIPESE
Hi%o

KRR REXN3E, mREEXFIEZA, #HITEMFIRNEI,
BECalypsofRiZIE S £MANIR. MERITBLELURIB RXEFEl. F—AE
BIBRIEFINS, FEBTRINNSBATE A, LHARENRIEFLR
JED, BRAEMERAMATER, BRFEETIRITHIMEIRE, B
KRRV GAMED LI, F=FA TN DL, BT ZaRRINE
¥, REMBRR, RITEREN, KEIZHR,

2. BEFARERNF S KR

EFa@MES (problem-based learning, PBL) 2—#ui&E SIHi
WTFERM. BREBRMNRFAZ PN —MERUN. UFEENFRONEFRL,
BELUNASENRRHTT, Bt EIERRAEL SRR, FIRETFR
AEENRFIIR, ERARRERRE, BITRMERINE S RIRVIREZEN
FIFENELHIES?. FRTERENUREARTFESANS|F, HTEMRE
hEEEREIMEES, HBRERRAIRFE G, BINHER LB ILITHYR-
PRFEHRITIVNE, EETFREXNEIFR, FENEIEDHEERER
EMmEF, MAFMIRMREEEERRARENERES, ZRAMIRERST

28 https://www.sohu.com/a/205238399_99951566
29 X1 BTN E S —Me REENHFER[J]. 2IKHE R E,2003,32(03):62-66.
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ERRIBITF. Eit, RBEAEINER, XRIEFREXNFE SRS
B Ko

=l: ERAIEEE RO

ROBFRELE: ZRER2020FFEFTITIHEFLURN—IZALTEER
iR, FHAANBTRIBFLUXE LB/ NENEERARYITZEE,

HEWR: NFUERFE,

RERE: ATERENSRRG— ARIRINERRIE,

KSR “REN], MIIEBELSHN, MXLLRFPERZEIMR
HRIREXZEEENFAERAG? 7 XRAERNEHBDEFRNERZE
(NRHBRE, BMEEHSN=ANFTEHD. EFE—BMRESIANFT,
ZIMEZENTRER /NN HBRAEMPEURZNE SRR T
125K R I EIBIRN R BIER— DA O ERIBT B A AN JIFERL
HESS, HIESIHEZE D —— “ARKRREX" 1 “AKIRF)” NEXRREH
B, FZHMABELREHER, BMLFZFERB—ENTERE
SenseStudy AISZIEF & HAPythonRiZHITLL, ICRLIEIE, B@idst
BAS ATERENFARMARERESE, HELRERGUERSIZEMNR
BAFERG, HRATEENLREZENHE, FIFHENEHEETY. FFH
FEENURBRESANNG|F, SEREGEEMEIMEER, HEX
TERFIRFES G, BITEREBMSITINERARZEH#HITITE. EETR
BRFEIH, MBENZESEHERESRERIERME, MEIRAYIREX
fREERRABANIRER, FRANRERS FREMBRNENF, ALk, E&
ERFEIMNES, XRIETFREXFEIESTHENE .

30 https://tech.ifeng.com/c/7t31ZAqMhOz
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4 NRRRANRIERF IR EE

3. R HF LR

FEXAFZE—TMBEIEHRIMREARSY, LREBEHERM. EiF.
RIEMBIEAFABTNAFRN, e85 TELREE: AREFIZE—T
FI31E,; ARFESIRUAKRAEMBPEIEE,; ARFESREARHEX I
R RINEESEN, X—HFEAAFEEFTEEMEXFEIM, BNFEIE
FEEDRBIER, ERRABFENIREHR, ZIENMEEINF. B
TARANET USSR ONERBINEE: TIARAE, MAEHTBiRER. iR
#2. MRAK. MIREERERE; ERRAEE, MAEHBREIHE. B
manh. BREHEIS, BRALE; BITAFE, MESEFHMS R, EEHE.
RERM. BERANEL

Z=fl: zhorai 3334

REBEFRFER: Zhorai@MitlRALIEN— M EIPAF AN EER/NFE
JLEHENSE IR SN IERE,

31 FRULAEE, &0, 1N BRI E, BT U F E N T EB AR AR FRE NIRRT ——MAIRE
BR].BEFIEHEMZR,2016(05):122-128.

32 KA AR B R TRMN[J]. ) B E F PR F4R,2006(06):63-64.

33 https://docs.google.com/document/d/1yjlzqgWv-qZqbcN6ZvkC40_
j9S8JYZrW4n LNgoyyql/edit#heading=h.x31qlciehax2

34 https://zhorai.readyai.org/activity-1
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HENR . HE3-S5FRNFE;

RERNE. FEEXTM TS LEATERMENERH, THRSNS
BBEARE. HSMAFES. NSNARRERAIRMEE, URIEEA
BT, FEREREEXYIAIR, A ERLRINRENR
MREM TN ESRG, EXNIER, FEFIVSRAMERE, URAT
BRefeIE,

4. MEWFSILRE

HEEALERRANET, SBEAETE, MEUFEIZ—MR
BZBIARIE, EEAFITHERER - WREHRRF “MEUES” EXNE
BFIENFER. MBS58NNFIS, MEUFEIBEETEI0FERE
BB, HEXRRMFIFFNENFIEFRKMENER. W%
AR, ALEREAEZAUANMENFEIRHYIBNLRFE, BRAE
HEPHTANRAEREFS], BERANRELRE, UNEERRIAR
BT E, FRFIEERBEREZIMNFEFIFRE, FANSFEIRARRTLL
WESEFERNRIEHRITON, RESEFIRNBLEENEFRIE, HIR
EARBIGER, HEAENFEINS,.

ENMERFESF, BENRGENA I 2, XREANEINSEF
SIFREZFIRA, WEERITAHNMERRERBRIREITEN, EI85/
BT AT S, AHBEMBETHNN. BEENAGIRITHERAIZATE
REM, MBEEEFNHPET, F19HE60FENE, EENKEDFKR
MARKAT IAZINAGN. XENTSH, AEETREFINERR
AR, EARIRG. B4 oWEFFETUIBZFENMENFS); 6
BE. DXV SATUBEZENSEERR. TPEEEN, BAEmMER
Y7 ATERERE, UNRBRONRBIELERES, flNEkRE. /Filk
Baeft SRR BEIRIBRARUNARIRGIZEEF, EFE, FRIMNERE

35 RFR (TR, IR E. A TE AN MEUFE S — i ERE FELF ITAETRE
5 - D ERETER[J]. P E B EF,2021(06):69-74.
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MABSEHEBILREFNIKFEXRR, NZA UBIFtsHMENF S,

5. WIMRE

WINRERFIRHTEABEARANFTHMREBFRRAE, XN
ReNE, SRBENRERFENNEFES. BERKNEY, IWEAIXN
IMRERIEALERABNEANBUTHETREAEBRFITE, BALE
REE BN S AAEBIMBE D EAES, AR MENFEIRSHMERE
Rzlo

ERFHERFRE (—T2RAGE) , BFENMEFENE—TZX
AR, REBAGRIIE— T ZRARER—RER. EHITEIESH
Y, BINRIBALERABSIEARRNFBRENRENFEREGFNT
B, AE—TREDE. MAMREERA, B5—mXBEEXRIAIR
RERER. FFEIRNBNERLE, BINERE—TXBENSNEE,
BYEEEFATERHABVSEA, FRMRNEIEFERE, FEEIE
RERS IR LR R T A A TERBENSEA, BHEVSABILERRE
WEIELARINFE, TEFENREARRIRAE MR, RERER, AT
BReHENSARBEAZRNSKiGRINGTE, KNABNZRENFEIE
BUPE RS AR BN IR A F SI1E R3S,

h %

5 XPFENMRE

36 JEBSA, i, Ke8,F. ATERHABISEAZEG THHE" WHRE "HR--FIL"A
ME"HF T SRERE ] HBERFHHE, 2019, 38(1):3.
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6. SR IRERI

AIBREFNFHERATNZAMESUEI, ERERASK
BIEZARBTRER G SHBEXNAIES D THEERNEERKERE,
HENMBEEHRIEN DT ESNARI. AEHUENNAREZRIER
5FMIMEE, BETHE, FENFINAFUTERLRR, FIFErRILUHE
EEHICRE, BIMsia] UHTE B EEE,

PEREHEENF=ZFRRE EMA T AR CREBRHREK
MEG, RIBFHEENITFD AARMEE: RORRRMEIRR, FERE
BNE#ITES. AIMEEERUKREESaITEINERL, THRFERN
EORE, BREUQT, EWGEERE, 2RAEHERILRSEMNFED
AIRE, BMURFEYAEFTE EEEDMARSGUSRIRRZERER, Fit
BN BT SINEIFHETR,

TERENE, BRESTNRSKAMENRERRER, FHEHF
hEEHEER, RE LHDAREEKEXOFINL, FERRIE, &
GESRESPEY, PEMESRE, AE—#IERKRE, BREHIMAIE, £
RN ST B EEUFEESE R, HEEISSIMEAMEE.

El6 FEIZAERES UITRS
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4. 1iESK- 129 AT EHEH Z

BET BNEEE, AXETEHE (AREL) ; "BE BEXEBR
79 “algorism” , BREEMAEMFNEEZEN, MEXZFAlgorithmE
B Fott L2 F Kal-Khwarizmi, 1E18tt42:E3E A “algorithm” o BX
NEREERMIBARNRELE—BE. ATEREMBEAIRREA.
BHEHIB#ITERNDY, BrEAGEEERS. FEEFS. BT
3. qBFI. REFIFASS;, BEHEARSEAILRMATELREN;
IEEECERIELIE. HiEET. BUEREENS. RABRREREERERA
R ATENMK. BERE. BRIESLE, iTEVINEERZIRG.
MOLIRF. MIWRFNEFAR, BEREEEEEEMR. F5IR5. FSUR5!
ERNA; BRAESRIEOEERIER. XFRY. VX, BAESER
ERNB.

FEEFS HHEHE
SEEFS =E M)
=

Lsaw2 wum |—| ATE8E

AMGPU T
I—\ A [

ZIGPU

HURIZTE

HuEabiE g |~

HuEtEE

SV

HBRBY

gi=l

BT ATERERIZORAR

37 M=), &2E, £%E2,%F ATERBEEERGLERNEZAS ] BFHS,
2021(16):2.

38 Tyugu E, Tyugu E K. Algorithms and architectures of artificial intelligence[M].
IOS Press, 2007.
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® K-I2 ATEEERZERS

BMAIERKRAHMERERN, b, “NHBFI" BEI& "t
FT o OMERRT M EHNE”T FWEEM, TESEMIFRFRRIR. X
LERARLIFEZL, WFK-RFZPERGAFEZNFAZERNERT X,
RAFBTWEZINERRE. MAMN. ERGZES. Alt, HDERTH
MBI AT EREREEZHITRO,

X ARZIRAIRA

1. FAaBARIRRI?

ARIRGIE—MiRAR, AT @EIER I ARSI e = E &
KIESORA T AR S 103, BFIHENABEEHRAT N E AN EERS
fE, EBNRFIRFERIARNEIRF. EMIRRAEGIMARNTGE, B
EfEEREGRNEEFHES BIEFETE S ESBSFIEHITILRY, maf
IRFAREERFNMEMA AR (WNBA) RS2 TEZHRA,
fFlan, ERFTUERAXMEARIRAFICREREA; HESM—ENABERER
HEGRRS WaEE. AVREF.

2. ANEBRFAET HAFE?

ARIRRIE AR EMEENFIRG RGN BERARE D =
KEXEEZDARMPOTEY: F—MILAGENETFXORE. AR
IRABARRE ZRANXEFEDHEL, ERME T HENBEGRLERA
S5EMEHFRET—E, FRATENEGLERARMSTHRREAGIFE
=, MAEMSIHFRNREAITONELRFRE, RARSERR. »—
MEBRITESIT 7 ZRTMEGRIRIE, ARFEXEESRIRAITICR,
LUBRR A E. MAFRKIR, BAAUS AR EBRNER, mEiET

39 ERE. ARIRBIFEARLRR[J]. TESFT, 2017(2):4.

40 Deng J, Guo J, An X, et al. Masked face recognition challenge: The insightface
track report[C]//Proceedings of the IEEE/CVF International Conference on
Computer Vision. 2021: 1437-1444.

41 Adjabi I, Ouahabi A, Benzaoui A, et al. Past, present, and future of face
recognition: A review[J]. Electronics, 2020, 9(8): 1188.
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BAMBEFRE, MEMNETESE, HAoMETESENS EMSER
XS, MBAGZFARAAZNET. ARIRFIFMIRENEEZEER
H£2M4E (CNN) . EIGENFACES. FISHERFACES. PCA. SVM%,

3. ARIRAIBRAREARFHINA

EEIRABAREEEAXEETNENHTEIIN. XEERFEIIRF!
MEPENRRESEK-128ER, URARERS, BolIMFER
ZNFRE?, EXMEFWUNERT, BMNFRZLZEFXTRANAT
RENEBIFEF,

EERIRBIRAN— T RENBEENABREREY, R7IRAIKRERN
BRNREZIN, BFALT RS, DINRIANRESBIEFEARYmAR.
EHEFIRFIEFRIAZ— TN AL I EE, XFRTUBERAT LRSRFME
FURYBSENR BN E R IER. FRILZIN, ERTURRIMARMARRS I, 2
RER “EmEEHE  (BMBZERN) RILUERRFENTIZRER T RNE,
MERIMMERET, KEONEIFERBE, el UANEIN, SFE
MARRITRE E R, XEERGE A AT B BUME I TEF /&5,

XORRIMEE

1. FARRRNEL?

REM BRI ZERNELANNSFITEZ—Y, EIRENEFE
%, FERHERNER, RRNEZBETRREFIFZNRE. 5H
R EENFIFERR, RRME AL A TRREIFM D KR, ER
REMB BT IR —MBIIER, ZAREF LT FEIMEFIEHIE (Fil
AR HEBRTH AV SR KIN B An L ERIR 5 HE,

42 Andrejevic M, Selwyn N. Facial recognition technology in schools: Critical
questions and concerns[J]. Learning, Media and Technology, 2020, 45(2): 115-128.
43 Parmar D N, Mehta B B. Face recognition methods & applications[J]. arXiv
preprint arXiv:1403.0485, 2014.

44 Charbuty B, Abdulazeez A. Classification based on decision tree algorithm for
machine learning[J]. Journal of Applied Science and Technology Trends, 2021,
2(01): 20-28.
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2. RENBEEEFRPILA

FHEFRRARZOMIFIGIHRRNE S, FRISHEES, FY, EF
ARRHRE. RFEEEZWMIBMURAF REURFEINEEIRNTAR
M. XARKNEEINEMER—E, WEEEEHTHE—DE, ZEIN
FEMNEFNER, UXMETEEESE. BT IUEZREERARRIZE
A, FEBEERESEERFRNAY. B, BSFRRIAREREZ, B
TREFREE. BENEE, 7EMNENBSEEERM LR,
FRLUR B B A TEX A ERE 7 —E M.
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FEBRMEEXESIEFALIEERRREN, BINREATE RN
RREFrREEFERERENRR, XERIZIIZGATEERAFIERNE
ABEHEB BFrEH R ARSI S AR MENER S NFEER. AR
B SR BERER A SRR AL RIP Z BN ERR, EEESHIEFIER.
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BN EBRREBIB NG A TE BB NARZS, [ E
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HEEEERN,
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HEENZIKAE LR, ALEEFANZIAZIHENT WEIMIME—
TEH, EAFREAIUIRKATEREERE LA,
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