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T EWE DA T REJE — Rl s ) 5 8, S 80#
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MR 544 3 i B B (Bernard et al. ,2015)
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WFFEHE T B2 27 > F B, is AL &2 > R
A ) F A ) I AR IS R, T I BT TS AL A% R
T 215 B AU ( Altrabsheh et al. ,2015) , A 155
BIEEET XA B S R G h, I PLE 7 ) 4
AR 3 2258 8 A BE S (O I 3l W | T AR AL
PG S AR RS ), LB ) B 5 RGN TR IR &
W ACH. TS SR B S AR R T
Xf o ) 1 AR DU Y PTHEE (Hussain et al. ,2011)

75 SRS 5 TR H AR Y AR B 52 17 il 27 >
AR JZE T TR F R, oA S - R
ABFFELL 200 Z2 4 rheg i B, K e 2 AR B
—E PR ERERRR A ) & BT R 4 (B L RBOR =2 Al
FA 5 =0 2 2 vk 5 52 0 ( Muldner et al. ,2015)
BOEWESE H 25 0G0 22 ) FARE S AT 0 55 > & Al
BRI RS, FRAMBIAE BRI e H
AR R OCBER 3R B T T 9K 3 1 e
S SRR, A TR A R Sl A 1
1k % 2 # K ( affect-informed personalized learning
technologies ) 25 72 FL At ( Grafsgaard et al. ,2013)

(N) B RBA RS FRBHG S5 RiE

PR B AR A REAL PRI T R B SR S
SIS ISUE , FE TR AT Z0F BIR B BEIE S
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Mro EMHE Hirr 3k 2 Ber i i i w2 i
e, AT R IR EE FR BB AL (deep knowl-
edge tracing, fiiFR DKT) #k— BB kA & 48 73275 )
JERVE R BAT A o AR T4 o) F A Al
2V B2y 4200 T3 A )R Ghy g s, B ST R
52T INHIERE 17 B3 52 A ) 2 M DL K AR GBI 4L
AEZ [BIFAAE BB WL, I3 0 —Fh ] Tl R A
27 >) H bR Z 18] A0 52 i 1) L R (Lalwani &
Agrawal ,2018) . A BF 58 R Fl B gl 46 15 S8R R0 LR
g , 30 3k 43 A 27 20 28 19 238 AR AR B0k o0 Y A4 5
FE” ARMNZME B S “ DI BIe ™ A —E A,
B2 ) O T AR 3o v A 1 TC L DTG5 4 T %
W TR RS S, HE s T
) NAEMEEA G G K, e 2 ) F o T A
MITELR "2 M BOH R R AL B > & 7 A DRI B
THTE 48 9 H AR P K (Pedro et al. ,2013)

() %3] % Z 0075 el 3F TR B % ik

B REEE RSN 3 B R AT T )
VEMRDE A 21 2050 RE . A DF S e 4L DM
2] HE BIHL g N e £ o ok B T S S, A AR = I
B | A S BT IE Ly ) — 5P R R R A G S5 A B
[ A5 iy 3, 3 A 7% S IR K BRI 2% 8 Bl 1% Ik
H, B PR B I i ety A8 A A e R AE S bRiC 42 4
(N =84) gt > H WRE L PME~ > Hene Bt
(Dich et al. ,2018) . AHISTLL40 4 8-12 % £ HE
JLEE R, A BEARME O BT R , B RE AU
A I 35 42 5 2 e L8 A SR+ 2 B RE B 127 )
H HYAL 23 A U PR AE U ( Ahmadi et al. ,2015) .

BREVERL T B LR AT T b W 452 2] 4[]
g ) F AR AE R JE . A FsE et rT A A
SRR S AL PRI L T EDE 19 53 M8 R (graph-based a-
nalysis techniques ) g % T 2% > H LEAS [R] AR =
HIAR R B o A 9T K BLEE T IR IE AL IX B AR
B FUEA (topic modeling ) FIIAKI R 25 7347 ((epi-
stemic network analysis) 7] S22 -4 BB 4E AR
JE R AESE e R R SR A5 1) PR I ST A A, X0 H
TR P B R AT B M {H ( Ferreira et
al. ,2018) o A WFFE R FH DL i $Br ) 2% ) 432 3 85%
(4 HER FE TR0 7 ) 5 I SEARE R RE ) 19 25 > ROR ( Ta-
to et al. ,2017) , TR 7 > #5221 R PR &L
I, B B4 D PGB R R B —

%, H T S FRECR: (20% ) 27 ) 4 1 58 58
REIA RN 5 Z 423 ) P 1k fiE ( Baker et al. ,2011)
() A RS § & 853
PISCAIE AR I A gy ] ks B RA H—
PERMIRRLPE Y B , A RDE LS R RELL 2 4E R
T B 3 DI 3 A 83 27 ) ST B FSCR
AWFFELL 59 T EHBL ARV E s, k)
2 2] F AT E [ G IR e B 2 LAk ST ROR
HAR S 2] By B[] 5% A 2 2 BCR TE A5G (Ata-
pattu et al. ,2015) o X QAT 4 5 2% > 2 B 1 2 A
FJRCR AR UL EE R iC LRSS A
38 W S5 s (Kit-Build concept map with confidence
tagging, fA[F% KB map-CT) , 3¢ 4527 ] A4 A & 4t
P4 LR e A oy T S B A AL A B2 T 2 )
b P )P i A JE A R BT
PUNTER S, 3 By ) & A B 2 e C LA
v B 1277 ~J ot ik (Pailai et al. ,2018) o A #F5E L
35 e A% GEA & I (N = 38) A B AR %
K" (N =40) By 2H R~ 2 4 il B # B REfE
HEPMEAK A RS FAE BB AR, HLA ) 3 0 o
RPN A ) PR 9 DA AT BE BT 5 (Wunnasri et al.
2018) . WA, LAEE T4 4R S5 06 IR ny B 38 N % K
HAREDEA 27 ) FH R 2 T T2, sef2
k2 2] FAE 2] (Wang et al. ,2015)
BREBOR AT Ry 2 2] F TF R ARAE B AN R R A i
) TSR ALE W SR, — s ATAE iPad | H
A A R IR BE B R0 (" IR5E B W)
) AR A TS AR AR R MR R 5, B
SR 55 2 NS IS H,, IR fa) Ak | 5t
55 (Spaulding et al. ,2011) , A BFFEAE—DIFHUH
PP BUEL A 2 Ak X i g P 35 1 B 28 1 3R
RN DU B S 3 1 it 1 2 19 MR R
SR, T 27 > 2 B A G it IS A 1 S it
PRAE S5 /D R R SRR AR 2 ) B VR A it A7
P& RIS AEAE 3 (Ishola & McCalla,2017) . 1 W
B 177 Z25¢ (the Invention Coach) AEFE T Ui
AR 2 B A T R A AR SV A AR T Y 2
TR/ FoF R, Oy AR PRI R R A i AR TE 2R
5 AT 55 10 0 VA 2 A R A A [ R ) 3
AR, IEXS 27 ) F AT IR ER 5 (Aleven et al.
2017) o “PRZEEBAL” FEARYE A 1 AR DN R AL AR
.37 .
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BAHBLE B 5B, 1k ) F W HAE Ry e fhi], 2] iE A
JIRR A W A AR AT, A BF 5 LA A
B, K IV A2 ) 4 DR ok SRR s T A R
BRSO D, A ST B A T AR A ok S )
1 ( Hirashima et al. ,2017)

B Bl A B R 4 5T T RN AR AE X 2
2 EAT R GNFAE AT AR, s A
I8 R A B S BUROR o S B RV SR
XSRS A AR, W R T A SR B2 A = A
{8, SEHAETFR ) B s B vh o A BRI
T g AR > W B b, B BT R G R U $ R
R ) E SR AT M s, e BLRT LA 3278 1
it 5o 2] A J5 e 45 0 78 1E A OC ((Price et
al. ,2017) o A WFFEAE = LT BERE 5 2R G2 1 1
FHSE A B R WA T AR TR 5 R IE , 23 2 >
B A RITFRVORTE M 2] H 22 R N2
A% 31 ( Goldin & Carlson,2013) . A WFFT4F % & fE
S R G ) E A IR S N AN SR S 1 B R
PR 35 IO TR T, BT J SR X AR 7 3R A e ) o
M Z RO P 2 ( Grawemeyer et al. ,2018) . F IR
RV RE RG24 A HURI TG 1) = T S 15t
RIS N I 52 R ME 7 ~) 5 1 2 A R FAT AN R
Wi A 2R B FH S I 1 25 B A5t , (ELUIG 28 S 1t
FIRARI S T4 N s AL sl @A P o 22 55
LT i 1) T AR 4 AR B M LU 2 Rt o
AU BB R  Feng et al. ,2015) ,

(T REHFEFHATT KT LA

TR BB B T A HOMERA AR 5 BTN
FAE 27 2 20 H 7 e AR A S8R 5 B B0 AL AL AN
BIBrR A BT AW FIAUGE Sl R R AR
TR BOIMAETE S 17y, 3 B /8 B 2 VT T S8 BT AL
S Rmt, IRgiE TR s AR S AT A e ) B R
T 2[RI S , Sy O S 1 S it RS 40 . B 3l ik e
Tt AT R R PR 4 2% 2 Bt ( Bosch et al. ,2018)
A 2R R BN SE I A B T R——IR A ISR BE
R4, B ERHE TTS AR i) 5 o A 0 s, D
S ITS A BN A A B 2 G B S5 B . AR
L 18 NHEZHY 286 44 rhap - F 8 24 Ui N pi, &
P L HREA AR /NS R SEHTRE ) 2 2R 1022 2] 1l
ZENE, LT Rl IR S AL a8 R BE Ry R A A
T RS E AR SR AR A A 2] 5 T I 3 B R

.38 .

(Holstein et al. ,2018) ,

FET A PR AU 28 a) HI T S PR e 2
WEEVHl . TEVPAL R Ge v, o SCH & AT SCHE A s R
W I S R B SR B TR L AR
ST B RTINS A ATRAAIE 5 2 285 W L 280036 5 T
PRRFE RN A T 5 U S B I X AL )
FEARI DI RE ;9 B H8 A T T PEAG 7 AR PR A
SN BE o ] G A B 0T B AT O A
(WL 3) o P, 2 R GETESR o7 ) BRBE PP Al A%
FSCHF ) V2 ARG R AT 55 07 T B BRI I [
(Qiao & Beling,2011) ,

HERE
PR

1/ S5
HiEEtT

W/ E 4
Hilhae

0.
A\
2T

om0

e

()
B 3 iRE H3LiEHIE X REE(Qiao & Beling,2011)

(+=)RRFES T EZ0 T

B REBOAR SCRF AR 5 ) 2 TR A B T bk
PR Tl =27 IR B o ) BAL 2 BRI B
£ AIED2017 {23 ICE B i i i U 2 ) 15 52
(In=g > I [a) 27 o) 28 (6] |2 o) TR A L2 o) 3 2 45 65
) PRI IT R Y~ ) 05 s (A o ) B8 A8 52 ) T
P2 ST TR P e S DA ) R A o) PR Y 2
iy, P R R ) S | S HE S o A L S
B B I S R BE RO, Al AR LR =R IR
1)l i o2 AL AR R OR A 24~ 3 0l 52 )
VT 2 ) R BT | C A o~ SR AN B o 2] B
TIZETT ARG o 2) AR =7 % 58 R 22 ) i 4
BB ) BRAR A 7 8 5 IR A A A
WREEH B A IR 7 127 ) F A 3) MR
THR R By o] BEAR 2 ) B AN R A PR AL A
TR SR BTIRA T H . A WS K AR A
SRR 2 > PRARE , B T IS B85 v A S 0
Bs 5 IR R 2 A HE R AU | R AN
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RIS/ INH AR S Dl i 5 ) BERS 2 2 27 2] SE R
FNSE BT 1] AR SE IR, SR T fift B g A6y el S 32 )
# H 2 SRR T S (Lelei & McCalla,
2018) o Fyb ity > BT TR BE vl e AL
JRCR . AT I B Bt T (A P N Xk
(4 3D JFHCE FEREE , B EIRR TR ) ARTT
(HRAET T I ) AL ke ) 2 T ) e g o 1 (75
AR ORI R S Y AT AR U L K Bl ki
WU = 2R Bl A W~ i Xk 2 2] 23 () AR R AN [R] S 7Y
o 2] A [0 27 2] 5[] RE g DR AT O 1 ST PR 38 Y 5
Wi , e BRI 27 ) 28 Al 2 2] o ) RS o g
{HIGRNEAT B 22 (Sawyer et al. ,2017)
= BEERE

ABEFEE X AR N R e I PR
BOSSCAE MR, VA9 1 -+ — R WF 58 1, I AR
S A MRET = Ak kA O FIE A AN TR RE
AR AR e B B 8L

() &5 %

Pr#cE N LR RE L U R 5 B M R
AR R B LSS BRI R T A B T
BARIZI8 A A ARG 5 AL R B = S
IR, 2 0 2 1 BT RS BRI A B RE S R 507
5,5 2 B BRE R SRR BRI L H K7 5 2%~ 3R
BT A RS R AL BT R RE T RS R
R R A A s B 40 M R 5 A 2 )
AL B REROR SRR B S - BB Y 0 A S BIE s o7 ]
LIRSS 5 Th A R RE 2 AR R BT 5 Ak B
RABLAE L PRFE RS Bl 27 > BORG E 25 ~T lR 55 (Pl &%
2 BRI 2 B HTAEAS RIS 20

L WFFEHE : DLy I o vl SRTE S RE R IR
FER IR

BT 1 S B A BB 52 S b e ik
NHYR o LAk BEAE 207 2] 227 B3 1) L K
X ) 21 el Hone R gER R IR S s Pl
W, — LTS B HT e F R RE RN T SRR
P FRRER R AR, AR s ) TR S 4 |
L M ST RE 7 LR DR T A 1 e i Al
T U A TR 7 AT 1 4555

2. WFFERAR : NBORTIT R B 52 5 Fe B8

ARIITJEL R, JE T HILAS A TR B 27 > J2 N REAR

FARTRIER) — BB A i B R B A G 30E 11 2k
PLARERS RN —HESE ] o B BOR 1 B S 1
IUNRPIR GESERINTRES I E k% N R E SN
T2 ) R 2R S A e A Ak g . KY)
/R (Mitchell) £ AIED2018 [ B2 i) £ B 4l i
AL BN 58 2T S AL H A EE i A i
CHCHAALA LA, TR AR o BE KO
F&5 37 (Thomas ) WA N # A A T8 B 1% il
A ZERE 22 U T AR N U O S BRE M 23
SRR T HEAT hy FRIE R 388 A2 5 PR o 1
PERE R o o) aad B, IR B HL RS MR Y 2
FHIE . N TR RELOAR MR I TRANL 2 AT
(27 I, R AT 5 2 3 B A R e
ANBIErH B . A 244 (Mizoguchi) $2 H Py
RO 2] RS T T B o JE TR
PR L R B e A v i 5 R TR
FR T — PO > e

3. WSS A 1E 2 ) 5 TR SR

NI =N S e W S T s v R 1 K2
BT o RS ) R TR R B Y R
) AR E O S SO M B, AFIESK
P WFEHE ™, Wi o ] KRB A IR 7
SN o AR N 2 B2 Rl N P2 e e | N1 SE
27 > GRS B AROR BT RO, A A B SRR
PN RER AR, HHZ T, IEF ] HA R
3 AT R, AT N 3 e S5 B AR AE 2R
AP RN TR TR RE MR ARG B, X
TEE N AT E R Bl T4 B B0m Sotl il &
MBI 22 5, W97 B R e N DR REAE D
SA PRSI I [ 55 P AR 33k 1 ik
A . Bl 7 O B R IR IR T, LK
CHr— AU R A S A o S5 - N R RE R
BT s ) (O T i R 8 B i i BA (T
WA T Bl A AR A ) 2 0 N TR RE R BOR
(Sl , B DR 2 A i N TR BRI A IR R, 5
FEH/ A B IAN TR REE R B H , X AT
B REAE PR A 0 A5 1 e ) b i AR B
NSRS o

(D) w5 E%Z

L 57 R SRR I /N i As 9 7F 78 2, T
JESLUEWTFE

-39 .



WRE, DG A A ST AL RAEN S 4% a—A T AIED(2011-2018) 49 & =

OER.2019,25(6)

1) BP9 N S R BF 5T AR A A, JE 3 5 TR
B, A ANTE ARSI R AR+ R
BT S Z AL IF T A A s RE O AL
BRENL AT H BT E B A e SCRE AR A 2
KRS R YRR A LA e i A1k
ZORIES )T R A AL (XU PLAF, 2018 ) |, 3 7E — i
JE R T EREE N TR e & L4 R SR
JEEDSEE L MTTE 15 [ i BOEE ™ AR HE ™ AR, 3,
FE| PE 12 Ut e = T30 B 5 0 552 B 1 T8 5
PRV IXEREFAT R G HAB B R, s x) 2
A BTFE T N (B PPl 32 4 TR EE B F 5 AR
Kol TR T R A JR I A A5

RS, B BRAF ST LA A > B 51 9, s 2
BN BEBOARTEA R AN~ > 753814 10 5 B
BESE, N, R 2B T — 5 977 ) B s S i
TP R RE T2 RGN ECA AU, IF oy > ik
7 o ) BRI SN ) SCIE LA e, BT R
o7 FH S 188 5 38 T AAAN A AT 108 Pt HoRe T 5 5
T MAAN R AE JBE 5 idt g i Bk LA IR 5 ) A, L
ARBRABET-5 A R 9 ], A SR 5 TR 45
THZ R BRI A5 N 2 1A 20 AU
5525 ) B S H MU T8 S St J2= i i AR BR AR
BRI o

2) Wk AR 5 3k B I AL T R A ik
AISEUERFTE o 46 R 220 PRmFFE i T HABE T 42
KA RIS R B SRR 5T . For, SR SR B BF 58 7
LN 2, HZTEE MBI SL WF TR R B 5
i IR SR S 5 TN s A AR R, R
PRI S 5 TR A BT 7 ik R, TR
P Vil TEEATICESE R AR A
U, [ PRI 2 ) S UE AT 58 38 SR AR B B8
(EAFFA TN 2, ISR THBITFE i S o

2. B [ bRV 15 185 R T s SR Y
HAE N TR BEAARPIFILR A

MDY= 2 4= PN R R IRAVSE: K S
JE R E PR AT S SAE  IEAFR, AN ) [ PR
FEFR LA DS A T — R Rk 8E AL
BREE PR (E PR T BEHE K2 5 =
NTEREM AIEN#E R E PR A TS
HAH RS, GIREEG 20 5 1 o R S
BRE"E XTI R B Preg RS- &

. 40 -

SR R A [ PRI T H SRR T AL

2) LAEs 2 BT TS R s B R0 4E 0 512 3T 3 w3
RERY -2 -0 7 W ST LR AR, AT s g
B, HE NTREBERAE) TR AR |
RIS 2] B 0 B A 2 2 S5 G 0F 5 1
SR, AT R A BT 3 Ji 2807 BT i BF 7 i Bt o
Rl Jeie e L AT 5 16] ) R AR T A 2]
SR T — 2 N O SR B R
A TR HE) AR Al AR &, LS BRI Sk A7 A
TR A A ) 2R (R A B R A AR
CFEs-A-R R AR S, XAE D R BE A
T PR BUE 32 58 BRR R RS Bt
(R ST ¢S

3. 57 IR A IR AL, B RIS
QR ) BB A RS B A JR A

1) LBUHH BEAL o7 > it o A, oty > Bt
AR FR AN & LB N A A H A B e i
i B R T B R REROAR 5 LUsa 2
27 > B BTSSR G B35 A BT S R
o ERBQVAE RN TR RPN 7 A TR HERE
A AR BT — QR A2 5 lAe 2 ~) B AY B3 A
(e p N e ek RPN R | E e R )
23 [A], B850 2 ) 3 15 8 e o7 ) 23 H] 4% 2R A9 58 0
AE T s LUBT IR BB S > BRI S i 1) B 25 > 19 s
LRI, QI PR A 2 S A 2 > 3 Bh
BT s e B A ) B IR R 042 SE B AR
1 X e RS A7AE 18) /N R BIEBR  ) L, 5
JEAE(2017) 4 H 2 T DXCHRBEHOR 1 B2 T Bl s
NBEHN K12 2 S RO ) i 55 o 7
NENTREREH T L, BB E R T ATH
REAZ O A RN LR AR AR 2 Jr X TR A 0 Sh et
HBAA X O N LR R FIREA R (D%
45,2019) o fA[3CTFAF (2019) f 3 T R AR ]
AITEL A BEIRATE AT T2 B TR IR TT &
B REAL AR, 9 I H0 52 B 25 S ARG v s A1
AT FImE, CABIEE TR S e BT
JEE T 1] 2 B BEAS [l A B (NS B A=
) ARCE AR (£ RAE,2019) o AR L BT
BRI 3, 2 — 28 i A fE QA o7 o) B
RlAIETE , FEAN ]2 e S b TR Il 2 oA i i
PR B A e (R B ) SRR
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AR AN S A ) A1 A R A S 2SR o XA
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Diverse Development Paths of Education Artificial Intelligence:
Analysis and Enlightenment Based on AIED (2011-2018)

XU Huanyun & HU Xiaoyong

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

Abstract; The International Conference on Artificial Intelligence in Education, as a high-quality international
conference focusing on the applications of intelligent technology in education, has been more than 30 years since its
start. This study presents a thematic analysis of the 309 articles published in its proceedings by Springer in the five
meetings from 2011 to 2018, through the content analysis method to analyze the research status and development of
international education artificial intelligence with 129 articles as fundamental materials to read thoroughly. The
themes cover the following 12 main research topics; intelligent guiding system for gamification design, the application
of artificial intelligence technology in classroom teaching , learner modeling , intelligent assessment tools and methods
for learner skills literacy, data sharing and analysis based on data mining and natural language processing technolo-
gy, learning application of machine learning technology, learner emotion calculation and detection , theoretical anal-
ysis and verification of teaching and learning based on intelligent technology support, precision learning services for
large-scale online courses and mobile learning , future smart learning space design, intelligent pedagogical agent de-
signing and its optimizing applications, personalized feedback and adaptive learning. Finally, some future research
recommendations for the localization development and innovation of educational artificial intelligence in China can be
taken into account; From the diversified perspective , exploring fine-grained and elaborate topics, and carrying out em-
pirical research; With the support of international platform and cross-border thinking , forming a cross integrated edu-
cational Al academic research community; In curriculum and teaching scenarios, nurturing value and ability as the
core elements , reconstructing the learning theory system and practical development path in the intelligent era.

Key words: educational artificial intelligence; learner model ; intelligence tutoring system ;educational game ;

pedagogical agent; data mining
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