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, BRI R R B H AR, wRHEMHEFRAR -, AL OERENR, 5IAAMNFEFEEE, AIAHH
nﬁk%% FEEHFAIARKNEZ —, REAFAIFRECEAURAZNERATREEE, "P2019F HFE
BFABAEZA AR RN “ERALIERSRETAS” EXTUL THFEENZFTAI KEH A,
ERXREFHAFALKLSREERYGE, ToEEALXHE K ENIRIEE.
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Q (HFEFRAIEFRA AT+ %) (KFE (2018) 35F) (http://www.moe.gov.cn/sresite/A16/s7062/201804/
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W XHATRE WE Y, LB LT ZANE AL

1. BEHFAIARRRNAEENTHES? XBRRAKXREDEIA? EHHNHELI AFERTER
e A7

2. R H AT H M H ALY AT AN R B AL AT B E oy, SR F R %7

B.EEHEF AT LA WAL EZT 47

ETAIZ-NBEFROTFRIR, FRAE B OMBEHERRERER XEFTERET AR EXUX
AlESEHEFNN A TR RBUAR Tk, FRINEHAMTTREN ‘e BE, HEHFER, M
A EEG (AK) B4, BHBEEATS” WAL, HEAS) XA, AFARKENE “HERAEANEHE -
BT BRI AL, XEEFEARRGRIIXANAR T &, A XHEETE. BFRKIARE. FEH
Bl fEE, URHRE., BRERB AT, b RFRNHR.

HHAE-NAREAMNONMERE T, AXEMAEHBNESER AR, KFLNVAR, MR HE
ARRRANM AR o8 (46 Bt X AKX TI0AXMF), AXERLZHIRXHTIEZ (EFFALED#H T
(International Journal of Artificial Intelligence in Education) (n=11). {(it&H. 5%
#) (Computers & Education) (n=8) #n (ER#H XFABHAMT) (International Journal of
Emerging Technologies in Learning) (n=5)., —FHITKFEkE£EH, PEMLTHTHE. & —1EHF
EREWTHENBZER R (42%) STEMEE R (20%), R E8. 9% K EHEF N #. TEHAX T EZEZIEAR
wEANITE (73.3%), REL1IBEFREAR, 8EXARGEXFAR T E, H4 (20.5%) HEILHSHAEKME
R

HIAEZNFE AN ERD A, FRATATWEAOTFRIEMN, (A BEXAHERE X, F28%
PR R BEAT S A M R B, F B R A RRAAALAL B 4 N & Fe Ao Bt 6] AN 7 @ o

HAEAAREAANPNERE T, AlIETGERFTHNNLAEFEF S LFR S F URATREER
bk, THEFIAELT F£ (ARAEXHABELER): OBREM T TN (FRAEMRBLLH; BFEMR
W AR ZYRE) (40%); @FZMIFN (AahTFa; R THFENER, #REREE; T
M) (15%); QHER ZAMAMEN (HBEREBLANE; BEMEMAE; IHFHIFHRFRIT; FAFIH
P fods G ¥, AMAEEMEIR) (18%); OFEMHFEAA (HZFREANE; LB & 6y 5l 3850 sk
Mo iR gt B ol R4 RAEF A FERMEF AR, (RIEE;, HIFHE AT BHIRE) (20%). XEERFAN
BTE (F) EHARKNNE,

MNERE, ATEGSHFEA MO RAME, B2 THZHI@AR, BUEEFARTENE, H X
ERABERFANTNRIEA ST MA —BRKEFH, XALZHFHEAIENAR (L “4i8” X
X))o REHRILLIN:

1R FAIAHFREEE LT k&R LR RMHAERE, T2, S5 NHENZ
FLHXE “EH¥. REUE Lo, XUREFEFTENEN, TATAINSEARGEEEETD, LHE
“EHFREFAMKFEEM, AR ZANBFEARLA THENS AN EER",

2. EHFHRKAAEY ., £ETHHNFHTERE (XNHB.IVREAFTFHR), RZHFMALE T,
KEFERBERAARTHE N ER (L 7 WX . YE5RRRERERTHF LR PRAKRATH
B, MEZFRHERARAAERERELTRFARFTEREAN S, BAFMTEEL M A¥ (Monash

D Az EXEET (AFRSERETHFTEARALT): Zawacki-Richter, 0., Marin, V. L., Bond, M., & Gouverneur, F.
(2019) . Systematic review of research on artificial intelligence applications in higher education - where are the educa-
tors? International Journal of Educational Technology in Higher Education, 16:39. https://doi.org/10.1186/s41239-019—
0171-0  (This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
[http://creativecommons.org/licenses/by/4.0/] )
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University) ERBHZ ZFRAAGETUARRERSENFH, ith “FORA ERANGEE
M, fde . A TR MG D kRGeS R T AR B R AR, BF A A, WA N
B A BTN EE, WERFEAR—H, BFUBEFEREBALFTERNRARARTY, TEI2 S
RTRBER/ALLRMUMY "

HEREPT "SRR —FREF BN ARTAENGERTAI LA ik, WL - LK
(Tony Bates) Fr&®, AL A &R . BT T84 E IR RN 5B Fotd XA HIRA LFEAET
AT, AT RRRZT AW RFAY LR ET . A RZ AT AT AR AT 3t 3 5 2 09 (& 3
1 -

1L.X-—FBANAEZEES “AR” AT = ABEEE, ABTHRITEATIS LHHE
#? HHRMEEEAR R ESETEVER) Mk, EEEAARNRE? RERHETHFHRAF OB
An Ry 3 SR

2. %H R B LA LHENTRA BHEF? 2B BAKE LR

3. BT H WA IR AL £ T HUT oy IRAL LR AT AR TF e R = e AL 2 FT 908 B9 AL 2

4. ERZES “FILUBEELET? thdn, HTHEMARALES WA G AT AT BF AT H X 2 R Rl
X Sk O R 1 A AR AR Y

MHFAARN BT E A HHBRENGER UM ORE, B EFAIERARE LA e 2 Lk
WAFEHER, thtn, REAIHSFRAAMEENFI RAAREER ZL BRI EINNARLTF, RENEATH
EZWMAIRGEERENT EAAZMBN ¥ £ WEFFR L, WEREEFHRTFRE MR ER,
NREEEE U ERRA” ZE W, WRENABRAFTAIGEhERBLLAHTHE "Gt/
B, MAOMHMFR (EERRARHT), AL ERHAFTRANSE, B2HE AL HHFRT m
BLRBURBEUAF R, B2, WREGZHFITAFEERR, EAIRBIFAMBSHTHY, BLER
ATEZERNAMNZEHE THEEMEE, FTETHIBFR GRS L., EAEENE, RERFTL
250 W K [B] A ——k = ik ) M RO A R AR A b B AT L T T AR

ATEHBIHZE “BHA"? HANKE UF.

REAGRW AT RHRCERILL AT -ECHFATRA L P OREART] “EHiFka" Kk, BORH
A DR 3 AT By SR AR A

cause, 2019), “ZXLE[M, (Al) XFFERANLEESS
SEHEMNREKIKRE—E" (Contact North, 2018,
p.5) — XEBMER—RFEFEFMAELFEIN
WA RER, RELAIEXNIBRAER (I
Google 7% U 1Z 3 7t W 13 BX M Al 7 € £ k. Deep

TERIJLE, NLEE (Artificial Intelligence,
Al) ERENNBABEHFER, I AFERKXE, 2018

F (HELIREY IBAIMEBERNFEIBARI AKE
FAMWEELRE (Educause, 2018), HWMEAMm=%F

SHWRA. RIBIZIKE, TRIUN2018—2022 F
HEAIEK43%, BR2019FH (HELREY M
TTE5HE XA K AEKIZAIE 43% (Edu-

Mind), I EIEEFHEAREEXEVAOSEIR (20
#EE AN T & e 5 [Deutsches Forschungszen-
trum fur Kunstliche Intelligenz]®), A{1B BI%F Al A3
MBURBRRESNSEFHENE=EERNZ
(Popenici & Kerr, 2017), tban, f=pyREEER

D Selwyn, N. (2016) . Is technology good for education? Cambridge, UK: Malden, MA: Polity Press
@ hitps://www.tonybates.ca/2019/09/13/chapter—8—7c—artificial-intelligence/#comments
@ &He-fe WHE. 2016, BAHNEEKAAEL S TS5 I T BZAZKF (4): 5-11, 79.

@ hutps:/fwww.dfki.de/en/web/ (accessed 22 July, 2019)
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A% (Eindhoven University of Technology) it
EWRERI—DAIRG, FIEA+ DA BERNH
REBUE,

FRMNHBATER (Al in education, AIEd)
NANHREFEA=TERE. BERFRHEATEES
£ (International AIEd Society) B{szF 1997 %, i%
FoWER (EFRAIEJEATIY (International Journal of
Artificial Intelligence in Education) , S FENGZENE—+
BAEdEE RS, A, AIKNAEIURE “F4EE
RS 4E” (student life cycle) i ra {132 HEHR
2P e—HBE T EENRIFRFRX—X8
[P

BRAIGURIBEREZIFHEZNVES, B
EAAESERENNAMNEERE@ bR HE 3R
MNXBE. tban, AMBERERLT, FRITBEAS
TRANESXRABHNITEMNESNLA FRERE
BN F. . HEME. 2AHSRMTERA
RUBRSHHOEESIT. ERRAGMPRVEAREE
KA IREL. Al B#—SIRAZI N HE
B2, BERF—TEXERZBAFALE, B8IEFE
MBEIR B THRAEEE, Xs|RAMNSERAFEIESR
FHTEXRY]. AR —ENE (HREHEE
JE EHSE A T % 82 0 52 B [Institute for Ethical Al
in Education]?®) &7l E &2 AIEd & ESE K AE
%2, 2019548 (P EBERWEY (Analysis & Pol-
icy Observatory) RIFR T —BH KIBKXF I HIE Al E
EERRTTECE, ©

BEMIEAR (Russel & Norvig, 2010, p. 1020)
ERBAT: A AAREBEEBRIZER M TET
RS AEE NN, B, SXAIBBENAT
RETS SR E ERE I A A XS, FREXNLE R
RBUIE? Xt 2B T BAOEE, KXEHESTAI
EEERENNARRFITEEART, EERATIE
REME, BHE TESX A BRHERER, FHibX
MFREEELERN,

BRI, ANFEBIRGEERIFEEUT
HREE (M. Gough, Oliver, & Thomas, 2017;

Petticrew & Roberts, 2006) :

DOEEHE AR EFRZWOIMEE B3R
ERI? XU RARAWLERT? EEVMIES
MERETRHARHR?

QFREWMETIEMBAIED? MBI1AH AIEd B TEE
FEAEWRLIETE Fayf2nm . BRERFIXBE?

QAN ATSEHENENEARIEERZHTA?

AUBFITEYVIBIZEMIRES, BERERKEE
R EMmERAFEm, MTEE AMRBE AR
FMEFF, BTAAENEZRMN, AIREX
Al (ThE “H8” ) BEXFIERE @ RIL IR
(Tegmark, 2018) ., FRIEE - FEMZEF (Hinojo-Lu-
cena, Aznar-Diaz, & Cdceres—Reche, 2019) %5
H. “ (Al) XFHFEARELEESFHENEFEN
A, BRARZEITAMERTERE, LEEAREEES
EMERNE,” £ETAHARNBEN, RNNIZEESR
KARIBRE X AL, FMNUET—HREAEDD
BFFEX AR A EESEHE NN AT T KWL R
BRITE,

—. AlEd (BEAIEEE

Al H9IR T DUE %) 20 42 50 FE48, H AT
& - &K% (John McCarthy) 7 3 Bk 45 3 B S B
(Dartmouth College) AR —RFEHFH BN ITE
o ARG X THEMRABEREFE—REH
AIXAPNARIE: “FIME—NAEE AT THAM
FFETR N _E B 0T DARETRTEIA , IUEVISS eI HitfT
B, (ANLERERN) HRBAEXTMERIEAERM D
7o BAVEREHRYSMEFERIES . HITHEM
TR & IA R B AR A KB, FBRFHRBG#H” (Mc-
Carthy, 1956, #35| 8 Russel & Norvig, 2010, p. 17),

MM ZET (Baker & Smith, 2019, p. 10) 9
AlEXERZ: “ (ABATHER) TR E S5 ARKE
*, RHEZEIMBAROAZ KHANTSHITE
Ho” MR Al AEREEM—FEMaAEAR, M
MG, BTHRRSFEARRMIE, bl

D htips://www.tue.nl/en/news/news—overview/1 1-07-2019—tue—announces—eaisi—new—institute—for—intelligent-machines/

(accessed 22 July, 2019)

@ http://instituteforethicalaiineducation.org (accessed 22 July, 2019)

@ hitps://apo.org.au/node/229596 (accessed 22 July, 2019)
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3. BRIBEAE. BUBEZE. HAEMERE X,

AIFIN B ZILERNEHIME B P . VFE
SR AN—FTE, BTHREEMIEREDKMISE
AT, PRI T AR E A F A B S e 4R B Ay BT BE
M, HFIRFPEEYNEH. HERLFMRIR
(Popenici & Kerr, 2017, p. 2) EBHIBEZFEITENX A
‘AT — N, SFEEHIIEN. #METN
A AER N AT ERERITATRENIER
LY

MR (rational agents) 2 Al BIRUOEER .
“RRIBT] NI E 1B AR BT % Beas Sk B M A B IR R I
BT ITRE SZ AR R BT TR A" (Russel
& Norvig, 2010, p. 34), E=/EErtlas ARtE—TH
HRRENEEEN, ERNRRNHNEENEY
HHZE, BARTRETESR. THSTHTEMET

Al A58 (Russel & Norvig, 2010, p. 1020)
PRI X Z 4> (Baker & Smith, 2019, p. 10), &
(e arRBEEE, EEFERIR, MAMMUXNEERNA
(ANK) B4 MHEMHTH? X2— P T FEE,
ZHAN T e A B X Fsa e X Al Bk, A&
X3t “EFXLAI” (GOFAI, Bl good old—fashioned Al
HEEE, EE¥RAW - 5 =1E[John Hauge-
land]1985 FEIEMANIE) EEFHENNAARX
REHITARTE., BE 2, XEREBMNEERZEHHRERN
HEZE’—H,

“ERA” TRREMEFTEANATHE, LHE
BEHE? A% (Luckin, etal, 2016) IBSXK
ATHEETENAIRED A=K, RATIH. HE
FIERI T RGME I,

HEEEH S RS (Intelligent tutoring systems,
ITS) TTAFHEM——FRAFHSF, ENEIREZS
FEE | HAMWEMZRERENFZIEFNEIKRRRZ
MRAZEFEMH AR, REIAM ENIESMER, 5
FAERTHIE. ITSEEARNRAERE, TEENK
BmBEFVMmNE, EAXEVENIRERIEZAL
HAATH, AURgRE—N—HS. XEWMRERFE
SR EER, FINLREXEMME (L
%0, Jonassen, et al., 1995), AT, FELMIEEAR
i8S, BB AEFIKIES (Salmon, 2000)
AlEd BEBRIBHAIEZ R I HEEN A, I8SH
ZNARE, FEAETREABBITATIESZEH

BXR BN AEE N, FibEBTFEH#IES
S EFEEITSEAM EAERE ML, NI
ATFRSIMIESFEES LRI STME Tk aE>
KBTS, thin, ZHEMSZERELEE, EiR
BT EBI. 2IESEREINKE (Perez,
etal., 2017),

BEE AIEd A RBIZE (K) $HIEMUERZESI S
WEMA T, A£%E (Luckin, etal., 2016, p. 35)
Egk “ (F23) FZHEX” (renaissance in as-
sessment), AlBERFHEHERBEREZER, FNA
DERZFAETEZISINERZ, 29 UL AIEd #&
NZESERF, JEoh2E#T ., EXNELWA
RIUNFEA 4 R RESER B SR F AR, T B
HRIRE (tkzn. Bahadir, 2016),

M sE s 287 (Baker & Smith, 2019) M=
FHEMFBEEA TR DEEZEEMAED Q@EE
HITHAIED; QEERSEMAIEd, ERFARAI T
B4 ATEIFRARNHRME, mEENSA M
EIEERGH TS, mEEITHRSENAFEE
PR ISRSE, BEEETE. 2. RIBEMEH
S NENEFILRB B TEE, AIEd TRREER
HEEZIHBIER ST, BUTE LB RWAZIR
HERENITFRSMNES. EmERSEHAIED N EEE
ERTEEEARMIVSEEARREES, bk
BEZRENEERKEN,

RMNESEHEN "FAEAEREIEE"
(Reid, 1995) AE#EARVMANTEHEEE®RIME X
BHREZHNEMHET AlMBRSIES,

=. Ak

SREARIFEREW. REMNUEHNEERES
R, IRIBERIOE S RERF RUSCRSHEER, IXE
ZEB{K[B# (Gough, Oliver, & Thomas, 2012), %
ERHFARRITEIERBNRER, WESZEITARE
W, BRENOEGFRAER, XAFENNTEIF
Bo AR AR 146 BEEHB Al B X,

(—) ®"EFHE

BHMKERIE (k1) A (LFk2) 81F
MUTEBEEFR. BTIFERNRX, LRI RAIE
BEXBETINNAFEE =" EREIEERS:
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EBSCO Education Source. Web of Science #1 Sco-
pus (frel. WEMXEIF). BRZRAXNEITIES
HLEEE (tbn: Smith, 2006), AR EIREARIR
BRFARERTIFFEHRTINR X, —MME, XL
HgEmEFREE, BE™HEHREF (Nicholas,
etal, 2015), X#EETF2018F 11 Biff7, &Y
&5 2,656 BXE,

1 ERIGRA

e KA

“artificial intelligence” OR “machine intelligence”
OR “intelligent support” OR “intelligent virtual re-
Artificial intelli-|ality” OR “chat bot*” OR “machine learning” OR
gence “automated tutor” OR “personal tutor*” OR “intel-
ligent agent*” OR “expert system” OR “neural net-

work” OR “natural language processing”

AND

“higher education” OR college* OR undergrad* OR
graduate OR postgrad* OR “K-12" OR kindergarten*
OR  “corporate training®” OR “professional train-
ing* OR “primary school*” OR “middle school*”
OR ‘“high school*” OR “elementary school*” OR
“vocational education” OR “adult education”

Education level

AND

Learning setting |learn* OR student™*

K2 EBENORATRARE

SRR HEBRARE
KFEIHE] . 200741 H—20184F 11 A [2007 4EZ Hif &%
BOIES VG ARSI
FEHE EmEEH

FHE . —TFHFF Je—FH5E (Leanidir)
W Web of Science. Scopus B¥, EBSCO [JE2AARWI Tl 3C
EGl

AR BT i

ALTEHE BIE] Al

FREEXEZZE, BITRELXEZLFREER
F 2007 £z fm, B AX—FiPhone #EH Siri, X
E—HETEZXNNADE, RERXERRSHM
Rit %2 (US Defense Advanced Research Proj-
ects Agency) WEIH—MAIIME, BEXRETAH—R
NIFHEERATWME T o HATEREILEWBERSEE X
BRTITIESEHE AR ANXE,

(Z) ERAFREDE B E

=NIERIDFIT 1,549 B XA EH#ITH
Blo XA E R RADE BB UMM AETE

Mo, EMN2REWLER XTI RERA. BRINEH
M E—# 80 B X2 EH &I RRAR#TITIE, Y
KA IR, BBV E 20 Biv 3, h =I5
% (AL BFIC) MNEBBER, FFEARE kappa
() REBEERILAEEEE (Cohen, 1960), T#
AEFEEERN—FHOEE (Neumann, 2007, p.
326) . Kappa f& 0.40~0.60. 0.60~0.75 %1 0.75 I}
oM AR, BFML (Bakeman & Gottman,
1997; Fleiss, 1981), RiZEAM BRI —ERE
2x=0.79, AFIC=Z«=0.89, BFICEk=0.69 (me-
dian=0.79) . Elt, AARMNBIBEEEEILE
“fr ER.

L FVNImAIZE, FTI2ERXHITEX
mH (WE1), B2, HPFE N BRXLEREKE
X, BEEREITMREMBERESEIARR,
I, BANER291 EXENEGHTHAI IR,
H—THBRT 145K, REFT 146K, '

2018411 H12H Zotero [1 ZhHERR 5255 142 7
TEHL TR A R 52,6561 FEIFAIBRE T-2007—20184F , HEBRS7UR SCiE,
RS HE— B HER R R S

12055 AF AIZEZCR 1 1
ThAR2E AR TSR
ShiAE—FHI5E

HIEE1,21755

WL A332 MR AT
i S

XF29 155
AT
L]

Ui 52

1 A& 42 T20074E 2 il

365 AEAIZEAH M

TR AR R VT
SRS

Q2R

ShAE—FHIE (BT, Lk )

Bk 145%

201945 7H
LR HT 146518 3C

1 PRISMA 2K (M4 Brunton & Thomas [2012, p.86] i
Moher, Liberati, Tetzlaff, & Altman [2009, p. 8] & S4&HCifiik)

(=) 4mA5. BIBIREFS

Fr B XEH L BT 1304 EPPI Reviewer? M 12
BEIR, HHERBES, ROEHEXEGE (KX
FHr. PHER. EEEENE—MEEZRER).
EREITAERE (STEsER M. HEHS) e
NAA (ZEERFILEEFHNRA. BANRKHA
MFE) . I, EXNXEREER Al BBEEF 5 40

D XL Fe R Al it 37 B VA T M A3 EC:  hitps://www.researchgate.net/publication/ 335911716_ATED-Ref (CC-0;

DOT: 10.13140/RG.2.2.13000.88321)
@ htps://eppi.ioe.ac.uk/cms/erd! (accessed July 22, 2019)
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AR AT Al # 17 E X FT4R =
R M BUHE 9 A 7E R-tidyr 8 581t
mE#FT (Wickham & Grolemud,
2016),

(M) F/ER

BRAZRFA™E, BRE fz
AR ZEHELRAENRE, i
KMNEFE=AKRBEEREHEFR
BARE, MERAXEZELTEINE 10
BREAERFEBERILETIESR,
A AGARALBFEEMIBESTHX
Z, @, S, EXER 2007 2008 2009 200 2011 202 2013 2014 2015 2018 2017
X. R&EXHEK (grey literature) IX w:{m
REW LR =N MIEERS AR M R (e

. #3 BWITPEIE (n=146)

FAREATIS SCEHEBR SN hoh, BART(TIEHE

g N . HIK W4 B R
P BRITIFEEARANIREZ—, BERTREFHAR 1 |CEPR ATEd B1F]) 11
SATERFE, RELLVONERFEXEORE, | 2 [orn5Hm 5
WAL S s
S RIS U5 R M ANBOR BRI /R R ST o :
BMESS, N AReE. B2, WHASUAR (ERZGHNI) (Expert Systems with Applications) 3
EERENRBEMLPRIE(EL M E, 4 (IEEE 2 Fi AR H]) (IEEE Transactions on Learn- 3
ing Technologies)
CEbr TR S5HEARBA) (nternational Journal of| 3
P;EI s -Q-E% Engineering and Technology)
(A1Z=E) (Al Magazine) 2
L AN S 2T (Computer Assisted
(—) 8, MEEMTTE Language Instruction Consortium Journal, CALICO) 2
1. FAXE GHEHAENTAT RN Y (Computers in Human )
N — . Behaviour)
T ==
Moo7EEZIBEZ LT, 2007 ERF6 COHTE T YRR ) (Decision Sciences Jour- )
B, BT 2018 FEAEMNEI 235K (WE2), nal of Innovative Education )
2. B XHAT (BBEHAR G54 E) (Educational Technology and 5
PN = NN Society)
MBI BRRT1045MH, KXZRSH {eLearning HL F ] FI ) (Electronic Journal of] 5
=x 2 (EPBFRAEdHE FY (International Journal of e—Learning)
Artificial Intelligence in Education) (n=11) . (it&E 5 éllEEEd ? %4& }%.#5 ?Pﬁﬂ JHJ? ()IEEE Journal on )
elected Topics in Signal Processing
NSEHB) Computers & Education ) (n=8) A0 CHEbr TR ZE 8 1) (nternational Journal of| )
CEFPRHFXZEIFARETIY (Iuernational Journal of Engineering Education)

. o . BAREAE . BT, BB ST (Journal
Emerging Technologies in Learning ) (n=5). %3 §IJ ffmCollengtudent j;?etenti:)i: Research, ;heory and 2
7 2007—2018 £ E D R F PR AlEd & XX Practice)

27, Ci- B ML B 24 2T 7)) (Journal of Computer 5
o Assisted Learning)
3. EIZABX 575 CRIZE B L5 H AT ournalof Seience Buca|
BAMRIBE —1EE N EE XA IR Dt Z’Oﬂ & iechnolog;)
_2g ANES By a= e 2 BEFR) (Journal of the Learning Sciences) 2
'ﬁi’i‘ﬁ (n=38 MNERMHEX), %4_?_]’7525151/\@ RGPS B AITT) ournal of Theoreti- .
Y19 /I\ﬁ(iﬁ",IZ), Ao, EE. PEFMTEEMNEX cal and Applied Information Technology)
=L & EHEAR50%, ot R SCE y— T B 84
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Fa ERM) KSR (h=146)

sk | Wi | 4o ;:ig k| Wi | R f‘i
1 B 43 | 0.29 P Qi A 4 1075
2 rh 11 | 037 . R 3 1077
3 | FEAE 10 | 0.44 ABpgaf 3 1079
4 +HH 9 0.50 BT R £E 2 10.80
5 B[] 7 | 055 T I 2 |0.82
6 ENRE 6 |0.59 0 JEJRZ IR 2 083

[0 6 0.63 k[ 2 084
7 JIE=YN 5 0.66 ERERm| 2 [0.86
. TRKFI 4 1069 Nk 2 087
il 4 072 HiAlh 19 |[1.00

4. EHBPTEERI]

nEEMERMMX o —F, RN E—
EENMEIREBIT (WFS). XETENBRERRDN
EEEAXERK (n=61), BZE A TEMEKFE
(STEM) FRFEXZ (n=29), XBINE—1EERE
HEHRAR, FEEESRNERTHEZMTEYR
HRR (n=2). HEZMOEFERR (n=1) HHBE
FMSTEMERER (n=1),
£S5 HAEHIEET] (n=146 articles)

RN NEL %

AR 61 41.8
STEM 29 19.9
SR AE SR 14 9.6
A 9 6.2
{5 BRE 8 5.5
RIS 8 55
Rl AL 6 4.1
AT 4 2.7
HE A AR 2 1.4
THAHLELE I STEM 2 1.4
IRHEREREA . ACEARE 1 0.7
B AL 1 0.7
7 FISTEM 1 0.7

i 146 100.0

AIEbeI i, NE135E (8.9%) XEZEE—FEHERF
HEFER. BREENZE, HP=BXENEEXE
EEDLFLEET A (Columbia University) #fi
fe (Baker, 2016; Paquette, et al, 2016; Perin & Laut-
erbach, 2018), MEHEFRT (EFrAIEdEIF.,

5. 713k

RIMERBR, 30BXE (205%) 2HEBM
HERMAR. KEEHAR (733%) XAEER
E, XBE1E (07%) 2RMHR, 88 (55%)
XARERTE. XMRAMHARNEKIBAEEEN
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FEWHTIAE, B EINEXIES REREIHTE
TR B EITEF TR (Dikli, 2010), RZ
MARRAEXKEHE, RS RLLEA (FH
Al B, wITS) MIRFIAH (BFMEZFE), Fi
TR A ZN (Eb A . Adamson, Dyke, Jang, &
Rosé, 2014),

(Z) 3t AIHIERRZFIHEH % R Bk 5 XU

146 BXESRABXRBINERNAI, BEXE
58 (3.4%) HHAINEMEN ., X5EXEEH
Al FEEFSZA 5 ARBBMZ 4. EFITIEA
BRACEITENRESEFA LTSN EERIE,
WEEBICIZENIR . a0E A —HFRE B R AN A0 F FAEREE
RBEMAXBARIBESE (Huang, 2018; Lodhi, et
al., 2018; Huang, 2018; Welham, 2008) , £ iB#& 4
52 (Dodigovic, 2007) BJAIEX Z: “Al@2—" A
FHEEGEEEYIVRHORE - AlZ—NEZF
BOFIRAARITE, SETHBARNZEHFERAR
It AAREERE, EEsEIMNBEFEF, Al
A TREGEITSEIZNT I SHEEHTE
B—— N REZAR. AXSHESRIZRR XX Al##
TEXMESE, FIbihitAl 5% B FIMNEEE
SIPBERAE—HE,

146 B XHXE2E (1.4%) #t¥MHREA
NATHETEEEEEMNEIM. PakFIXE. tbflz
RS ABEMUERE, = (Li, 2007) AXEHRIET XS
BRAREIF TELZINRRXY., “EFRET
RIBINMHE B ERBRIABE—TEEXY]. WL
iR, RIBEBENMREZENREIAGE, 1%
NAEMZESIgE N, ELE, PAEEERLREN. RS
FAERMEFAME B CHBRAES (MEIXEM
FIN) . FEURSEOREIFE FTHEREIF
EMARBEIRMX AN FEE, Bk, HAERE
REFAEB, RAEFXABETFTREN MMM SZ
AR

F# (Welham, 2008) 1RE| N FHAIH B —
B, RIRZB AN FERIEAKIEF LA HET A
T3 AP R 9 2 AR (A,

() AIEESEHEWMEA

e, BMNMUFAEREILEE (Reid,
1995) XM HERBERNMMTHEEZE &
METAINERS (MAZEFER., FEHS. BHIE
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RE%) MREZEEMNEIZIFRS (0EFZ. K
BMZEIWEE), FWERER, 2B X
(63.0%) RESKEIXHRSHNMR, 488
(328% ) BENMAMITHEERSHE, 6 8
(4.1%) BR ERABBPAUEBRSHOHR. KSEHAR
(n=91, 62.3%) MNREARAE, MUFRAEIFRIS
SHREEBELX (75%), BE44E (30.1%)
EHIRPBHANRIER
ERBIDERKE, 146 B THFRNAIRK A
[ ANANFE, F17NFE XONATERE: OF
FES TN ; QEZFMTEN; QBEN RGN
fb; OBERHSES (F6),
F6 AN (308U n=146)

ALV FH Hd

FHEAT AT CGRIGEFIRTE L HE; s, =

R L S 58

X— K2 EBE8 MM R IR AN EFE I T AR
N FTIR BTN 2K FF 33 2 A 45 E 3 {7 B4R DA SSI TR
Mo Ak, EMNEHBEEENR. REFRERILF
BB (ANN. SVM. RF. NB, W3*&7) "3
BEMNEETUNAERESEMAZER R#HTIE
B, R7TBITRMMEARIERYVISSZEI TAED KL
WE ERTEEE R, FATETAERF1 2808
228 (classifiers) BRI (Umer, et al.,, 2017;
X TSt AR R 77 5% B WSimundi¢, 2009) . F14
HOHENTO~12ZE, REER1 (REBHENZ
E3K), —TREAEZLITIES 51BN A /AT
BEXRINHARE T, J48. NBFISVMEYF1 D EETR
=, 3820848, 0.911 # 0.914 (Yoo & Kim
2013),
F7T LB I HEANB IR TR (%)

ITS (B AZURFRN A s 12 W A 9 R TR o AT 1
FEh bt R R ZAR s I bRl feskbE; 2om| 29
HHbT7 T HARE)

FRATEN (AZIPFr; B AR AR

R ) 36

FIIEN RGN (ORI N A LN A
RPN M B R A e s MR 27
SEEAEHR)

LiED i | ANN|RE/DT|SVM| NB | J48 | LR
Acikkar & Akay (2009) a = - 938 - | - | -
Bahadir (2016) b [93.0] - - | -] - [9038
Delen (2010) c [86.5] 87.2 |87.2] - [ - [86.1
Delen (2011) c [81.2] 783 | - | —= [ - [74.3
Hussain, et al. (2018) d - 85.9 - [82.9]88.5( -
Oztekin (2016) c |71.6| 738 [77.6] - | - | -
Sreenivasa Rao, et al. 2018) | a - 11000 - |61.1|188.9| -
Teshnizi, et al. (2015) c |84.3 - - - - |77.5

Eir 150

T TR I AR, LSS 146,

AFIUXS iR &% Al ZE—#HIT5R,

1. FFES A A FUN

R % Al 7 A U S F R B R4S AE 0 A o B Al
FTHUN, ZNFUN A4 S W FE N T SREAHEER
PUEFEZ ST e AR AR AR 23T R &
MIES. %K. BEENTUNR B E LIRS A = 5h
B—3ER4> (Krishna, Kumar, & Sri, 2018) .

SR (55.2%, n=32) FRHBITHE
BEEEMEA, REFR (36.2%, n=21) HRIR
BHHS5%, 2FLE (8.6%, n=5) B FRXHA
FHEEBM, “HSESHFATN" XXZEIFE=1F
%K. FBUREMREREE (n=7). MEMRE (n=
23). FEBAMZWMEG (n=27). RE1REW
FREATON, S—FREXZATFXFETATHE
& B E IR R A TN (Ge & Xie, 2015)

b
B3k . ANN= artificial neural network (A T #Z M 4% ), RF/DT=
random forest / decision tree (B AL ZR FR/DE KA ), SVM = support
vector machines (ZHFEIHEHL), NB = Naive Bayes (FNZE DIf-37),
J48 = C4.5 decision tree (C4.5HHM ), LR = logistic regression (%
AR MTIE)
T : a SEHRGE s b SFAEE R o ARHVER Y d 2k
BA

(1) FRBUREFMIRRELH

BWHRIEL . “ERHTUNFE N RIS E
FERAEMRUEETHNHERSIEEFEE" (Chen
& Do, 2014), FUIAR EATNAE BREBEIBANE
PFARBSEAERN, tba: FER-~RAMA ]
(Acikkar & Akay, 2009) RIEHEEN K. EENFE
ZRBSGAMPRZEVAFEHRS = (GPA) ALE
H—MAE BN ZRBEEEEN, MI1FERSYM
BRI ZE#H T X F TN KBURE, 2006 FHIAE
WRRE97.1%, 2007 F290.51%, SYM b LB E
#1% (Andris, Cowen, & Wittenbach, 2013) BF##

D FBIRBHLE F T kTR T o EFTN A8 R ASGER, EUR L4t —F & AmR et E s (kb

4. Delen, 2010; Umer, et al., 2017),
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RO RETREEXERLH X BIENFZENZ(EIE
= (spatial patterns) , % (Feng, Zhou, & Liu,
2011) IAHE 25 M EMRINFEIE IS8R, £
FA ANN AR BTN H A &4 B9 MR . M8 F S 50K
FANN A TN FAE R RTAUZIFTFIRESR
HEo #17+% (Kardan, Sadeghi, Ghidary, & Sani,
2013) PELMFERIRAEE, LLIIREMED
Fm. FIE. HEARMEXRE, FEE—NIE
B, A ANNTUU BN EY TRMES AW
TUVHZEIRER. GlfHF%F (Kardan & Sadeghi,
2013) A — I REBRE—IMHRARRIFR
%, BHEXR, WRBURETUNAEFHREBIAZIR
EKE, BLAIARITURETBEEEANRNTE
2, FEMIEBETEHAIEEHRAYEM,

(2) BFEFIRE

X—KMREEARFIRAMERS, UERBE
FHENFE—FRI “BY” F4£ (tkin: Akha-
sawneh & Hargraves, 2014; Aluko, et al., 2016;
Hoffait & Schyns, 2017; Howard, Meehan, & Par-
nell) SRTUNARIA B BAGRKIESR (Ebgn. Oztekin,
2016; Raju & Schumacker, 2015) . &= (Delen,
2011) WHEEE—FrRFILE/NF 25224 ZFEMN
AR, FHANN, REMFNZEDR T =FD LA
MWBEFER. ZEHBEBESHESMMOMADSEIT
FR. FIBRAMEFERBXNETE (WO
Fir. RiE. GPA. RIEM S, MBHEB . 4T
HFE), RBTITZXBIENER, EREAILANNE
BAMHERS (81.19%) (LF7), HEREM
NEEBFNEEERNREF4A T EMMWAEMNMS
URMNEEHREMB X, HBHF (Sultana,
Khan, & Abbas, 2017) 412 7 TREF AR A HIAH
FAETAFIFEN UM EZ I RMAZE, SHMRE
L, iESTRERSTUNERENIEIAM
H&, RINEEE. aBE. aRIFN. ASHH
X EH,

(3) FAEARBEIFIZ Y B4R

REZMREED T FESFEF X MBANINTT AT
B, UTUNIREZI MG, EREAF (Hussain,
etal., 2018) fEAJLFNFFEIE LT RkBEEF
BMARZEINFZIRBHZETHERE, METNFEE
BESII/AN . XN F—FrRBEIEREFE KR A
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BE, AAFNTHRAREASEFZESNEFRHS.
EZMREEFE—NEERITNEAS, ERITEBEER
RAZIF/ARNBNZEFHIT T HTEBIRE
(Spikol, Ruffaldi, Dabisias, & Cukurova, 2018) %
T4 T B BT AR FHER R AT
MAERETIENZEIRHHEPER, MiINELRE
ZARSEURFT = A I REEFEBUD E 474t 7 R E T
BESEMNEERE. HFRHIBE (Blikstein,
et al., 2014) RWFEFERAFF LI E CIER 150,
000 R ABIEFE, WFRMAIZEIITEYRHEENER,
EMMNIXANET REIEMNER LRI A 5E B iF
BTN, BEEbE (Babic, 2017) NERIBFEAE
FELFEIRENTAFE— DTN MIZ S 5h 1 H94E
A, A RAKPR IR ITS B iE N 2 S RER
— NEEEM,

2.1TS

MRITSH29BXE, K7 1B NMEFMTT
BEEEAEEAN, EENERHNBAESZEEME
T, SAYVIMMTHEEREE@ AN X—TH RN A
TR EMEeE 4 BIIE StuA, BEGSEIE KFEH
AHXBUD. i, BINES). BEBERSFHIEH
jB]# (Lodhi, Mishra, Jain, & Bajaj, 2018),

XU R A EFR SR (FZ) SIF” =5 S8
WS Z4%&” (tbtn. Dodigovic, 2007; Miwa, Terai,
Kanzaki, & Nakaike, 2014) &%k, BRBEFEAH
fh B FREY, 0 “EEE (BkMF) RIE” (tkzn. Schiaffi-
no, Garcia, & Amandi, 2008) = “&8EBNTE” (tbin.
Casamayor, Amandi, & Campo, 2009; Jeschike, et
al., 2007), RIEFLEE (Welham, 2008) IR, &
B ERIEH ITS £ 1970 F#E A9 SCHOLAR R 4t ,
Z ARG AT M4 B IR BMEA X FHFEXTIE

H# R (Huang & Chen, 2016) N7 ITS&
BEEAMRE, FERE (B XFEFIRKFE. 1A
HMEEN . FIFMIMEINEENEFER) . BIHE
B (AR, BFHFREAER . 2E
BHMIESEF). QEEE (0F4FEIHAIEIR
FAE) FISBTAREY (ZN4R 4B SR Y 33 $51R AR BA
W) o

X LR ST TS B9z NI IR IE & 5 42 AT B A K
(— IR —N2H), RE—WMAEHAR (Jack-
son & Cossitt, 2015) , ZHMHRE® (—EEE)
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RIS ANHBNVTER, BREENIREEZEME
ANBATHENTESTENHTVY (novelty ef-
fect)e B—IMAREME T ITHXFHRS =L ME
0 (Adamson, et al., 2014); WRHFREHEE
VMRS ENFZIELBXNAR, ARERT8E
BMES

BHE, ITSHERASFH -SSR, BEH
BN = -8AFMEMN (Steenbergen-Hu & Cooper,
2014) XI39WITSHRFFTITON, EREIMITST
FHENFIF—ELW, RIERANBNHES, B4
MFEMBFTTE (MEFRREHFE. FEEIRISEL
FAXAK. ERREEL),

RIBAGRHER, ITSHITHEET D AHIRIRTE
AE (n=12). 2L RNFRRIE HREFIR B )
R (n=7). RIBPAEFEREZIME (n=3).
HFEIEWE (n=2) MBURHMTTEAVEREE (n=5),

(1) BIRERE

X—XKAFOIARSEBFITENRFZAR
(Dobre, 2014; Hooshyar, Ahmad, Yousefi, Yusop,
& Horng, 2015; Howard, Jordan, di Eugenio, &
Katz, 2017; Shen & Yang, 2011) . HF R BIEHK
®# % (Miwa, et al, 2014) . Bl it 551t
(Jackson & Cossitt, 2015; Palocsay & Stevens,
2008) . EE% (Payne, et al.,, 2009) F/IE AR
£ EEMEEEEFKE (Ray & Belden, 2007;
Weston-Sementelli, Allen, & McNamara, 2018) .
BAE, TSEXEMRFMNIZEMNERFEME
BFEANE, ENtBREZIZHE (REEERKRIRIMY
B RFINBNOBRR, RINFEAEZEIRE
WA SRS ST R E A E s H LAY EEIR ) o

B (Crown, et al, 2011) IEHBRAEMNS
P RNBARNIHELE G, B)F4 R Rt X T
IERFEIFR, MRz A “BEFXARNPIRKE",
XMBEZFTEEREHERA I, REMHMEBE M
I ZEE AFLES], KFEMFFES L (Duffy &
Azevedo, 2015) F& 7 —3KITS——MetaTutor, H
MR AXBRRSGERNDBIL RS H ST
(TR, EAAEFIRBNTREEZMES BirE
%F) BYEEHTERIETES,

(2) 24 NIRRT REFIR B s R IR

X—HKA TR TS B — AN BN S

BETRESG, KIMFEMNIRAREIRERR, &
BRSTEM =T xd, WILEE RIRMEEFE
TATEEMELRZREENTEE (Duarte, et al,,
2008; Ramirez, et al., 2018), —In=Z2 £ 4 ITS FEiT
EYFRMX A (Paguette, Lebeau, Beaulieu, &
Mayers, 2015) . It4h, EF—MHARS K ITSESE
ZEEEIFMNA (Dodigovic, 2007),

I 3 B9 I2 W i iR AR R IR IBIT AL XS TE 5E
B, —FaEeRITIRA M EFIFEHRTRANKZE
KT AEHFN B A (Umarani, Raviram, & Wahida-
banu, 2011), BZ—REETRKEHENTNEHSXY
ETEEMNEHESES (Chi, VanLehn, Litman, & Jor-
dan, 2011), XFHESWIETEE (TuTak) &5—
MR A EXOEHEFIEREMNZ L (Howard, et al.,
2017), EXMHARFB ITS SHEEFB—XF— R
BEIXSIE, RO RIIIEEMER T, AR
BSmE, IMERAREEMIESNIHS . XM TH
A B R IEMERI B F o

(3) RIBFLAFTEREZITH

X—X(FHRIMAREEZIMBORME (Jes-
chike, et al., 2007; Schiaffino, et al., 2008), —IN|
BN INEE Y BIZ R AR R S — N
MHFTNE (Hall Ir. & Ko, 2008) , FRKkBESE
(Schiaffino, et al., 2008) % 7 — FXH [4) eLearn-
ingF4Em eTeacher &%, BT WEM{IVIREFS
TAFRFERFMED T, Rb{THREN MR, 1Z
R AEIEFAER AU R AR S, thakiERE M
11750, BEfE=Z (Jeschike, et al., 2007) #5HY
EATHRITHZEEUIEEN—KERE, ZR5%
RIS ZEZIFNUREERAFZENZTER
RFEEAEL

(4) 1Bt EME

X—XRERMAR. —EREFFEHZES
A (talk moves) XFFELMIEFZ I TR (Ad-
amson, et al., 2014), Z—IBHdREENRK. B
R BB ST REHMIES £ (Calvo,
etal, 2011), XWIMARZIFTBPAIRGHRHEFE
ERYERE, BRIZRAS E—MARTIE.

(5) FUbHMth T EAYER&E

W LRk, WSEFIEZET (Baker & Smith, 2019,
p.12) RO mEEFAEMNA FMEEZIFH AL, ELE,
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RERBEIMTSXEREHNMRE. FFEIAF
(Casamayor, et al., 2009) #3301 @ 1T M= A&
WIMEZ ISP R BB TR ER B, ZARHE
REEEBTRES— MNEARRFEIER, BiEF
PMAREL . DUTFHARS5NASES . RIMFEHAR
ERNEHAOREEEMEZINE (BERXZEHE
), AEFIDEN XM FHERE. 5 —HRER
AT MBI FH S TE (Chou, Huang, &
Lin, 2011), EFBRIARZEZIT T EEMEF hFAIH
% (Chi, etal, 2011), Lo, REEEFEEMAIRS
S RBTEREE, BRENNESESHBIF4.

3. ZAZFATHN

X—KMROEZHBEERSFMEHA (86%,
n=31), BRBRLMBESHMEENN AR, R
£ A K% (Anadolu University) #F53&{# B Twitter
API Twython 3KBU A4 78 Twitter FIRFZAITFEFF AL
BERZFEABLATENRNEZHXABRDITE
(sentiment analysis) #TIXEERE, DUET B4
SIZRAELZTEHRBENEI (Ozturk, Cicek, & Er-
gul, 2017) . HARF RIS S ATX LN FFIREAVEER T
BPEENEL, BT ENERNZEIEER
R HELXREE, Rt R2H T et EE
BRES., EWITREET AT EZE R S
INE. FR%ZE (Kalz, etal., 2008) RBBAIENX
47 (Latent Semantic Analysis) F1H F 14 L #8
Bt M Z I ERR; tEEEET R (Bilets-
ka, Biletskiy, Li, & Vovk, 2011) {# F3iE X M4 AR
XA AR EZRRBORRIEBHITIRE, TaeRE
BIFERENAMER, HAEETED. H—IMBEN
MEME BB (Sanchez, et al., 2016) BT HE
EXNBAARNMEROT L EFRMENBRZE,
BRRBERNBIMIAEZR—3,

BHE, AIRBRBIEEEFHNS TR EZ
MM TR, KRifn, ATHEXNXLERGHTRAEM
Y (KEBYNRFES), eEEENATHREMER
KENEREH T,

XEXZTUH—F D AN FE. BIES
(n=13). RI% (n=8). HMFZEMNEMR. /ANZE
RWE (n=5). TFMNHEZFE (n=5),

(1) B=hiEs

B @ EXIES (Automated Essay Scoring)
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RGEOMRIEEZENZR (MEYFE. BEF. FF.
REBENEZIBEE), BRSHAEARREFH
(n=10), BHEMEERNIRENFZEIMRTER
(Perin & Lauterbach, 2018) , & /R/RZ (Gierl, et
al., 2014) X F LightSIDE XX FFE Java ik A E S
MREMETES, ERERTEVIFES SRR Y
—EMAN T 94.6%%)98.2% = (8], F IR X AMAE
ERZOTFSES MR ER D AT AMEE (Bark-
er, 2011; McNamara, et al., 2015), B2, ff13&®
PEHEMEEBNEXEEFEABMETED RS,
MERTHREFARETMEMMEXRERS, AR
BE/NERERFERA, EMEESTEIEXANELS
EHEAMBETEMFAEMESENR (Ma & Slater,
2015), AHEREKREZTIEFENIXICEFZ4EFIR
FEE 1 (Nehm, Ha, & Mayfield, 2012), EE, H
MEXFPREGEHNRBRRE—ESI£EXF (Dikl,
2010), M3 (Barker, 2011) X RSFRMHH R &
IEM A WA T X D EIR B, th AR REE
B RFENIBEVFEENEE (Aluthman, 2016) .
(2) Rix
X—RkMRBFESMHEEFENTE, tban. &
P4 BB A ESZH AR AR ER TSR IESA
EDRERIE (Huang et al., 2008). @7 ¥{TiEHIEHE
L EEEEIR (situation awareness) M ¥ITFRAXL
B pyB 4t (Thatcher, 2014) ME&REBRBESI R
. BEFERSSEKFEEICIRAVIEEE SR
A (Chodorow, Gammon, & Tetreault, 2010; Gar-
cia—Gorrostieta, Lopez-Lopez, & Gonzalez—Lo-
pez, 2018; Nguyen, 2017; Quixal & Meurers, 2016) .
XEER AR IEFAINFEBRE (Yang, Wong, &
Yeh, 2009); EFTHEENMXMNBINRERGEANX
REBRIEBASHEOANMERXHERELER, MAKX
WHEIIMIRIFIES (Barker, 2010),
(3) M EAMIERE. ARNZAHE
Bk Em @ FE N T AN A IR EY
72 (Jain, Gurupur, Schroeder, & Faulkenberry,
2014; Zhu, Marquez, & Yoo, 2015) FHZ AL 5D
B (Samarkou, et al., 2015) M1ER. EERERF
(Hussain, Zhu, Zhang, & Abidi, 2018) {# #1388
SEATNEREAMAFZZEAE —THESRFREN
FIN, BIEREMS. B0 EHFAEFEAE
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FIMENER, BENERREBEFIIEEETHTERR
FHER. FIXHEZE (Amigud, Armedo—Moreno,
Daradoumis, & Guerrero—Roldan, 2017) {F A4z
FIERTHEZE RV ERREE, REMIOZER
Ho ZMRAFIYEFHE A I3%, FLILIUERXFT
FRER DN EE AR RKIERTEERZERKS|X
RIBRFAR Do

(4) THAEZE

B I R R IR IR TN P A SR ISR B AR
MR (Agaoglu, 2016; Ahmad & Rashid, 2016;
DeCarlo & Rizk, 2010; Gutierrez, et al., 2018), Hrh
f54%e (Agaoglu, 2016) AR D KA
FEEMENEENREEBAEE, F—OfzREL
BRIy AR EERNEZE AN N, &
REMREENA RIRMNELMEV IR E RN R
REHF (Duzhin & Gustafsson, 2018), XIR#F53i%
K, —MmE, MAEFRRSGENERNERERE
RIFMOTUNER, BT TTRFEERETMEN
EEHIIRN .

4. BEN RSN ML

X—KMRZBEIRESZF A (85%, n=23),
HE IR & R AT EREEZEm A6,
HEPHIOMARBEAREZIEZRIES (Alfarsi,
Omar, & Alsinani, 2017, Feghali, Zbib, & Hallal,
2011), BtZ (Nguyen, et al., 2018) NIEELEAlI X%
HAEREAR LRSI R. 2% (Ng, Wong,
Lee, & Lee, 2011) AA—HKETREMNZEEIE
EBRG, ZRZATFAARBRELT VR, A2
MRTEAE— I RERNEEE, TRATEERE. X
FrR K FAAD S E BUR IA R BB BB AR A 23R E
(IANF. FHARIEEE)

XER R BEN REAFRIBLLFAR—, X0
RERANBEENRANENSHEUMBNER, FLE
HREXABARBELFITSHRIR, MEEEENIE
(Li, 2007; Ng, et al., 2011), &&E AN RREE 4
eLearning &4 (Kose & Arslan, 2016) . BEN &
FTMIEHZ SR % (Lo, Chan, & Yeh, 2012) =%
BEHF ARG (Ji & Liu, 2014), tNE ITS W5 —
¥, ZEMRNRASHTERASIERXSEIFZEIR
EFERARKNEINER, MBEKTE%FE (Viug-
ter, et al., 2009) HYHFZ B nEAE T ENITENL

HWENEE F S RGN A IER 5N A AL SR EL 12
MK, HthiAnBERIREEEER,

HEHEZRBA23MA R U RENF
%K., HEREAD (h=7). HEIHELRE (n=
5). XEFFIMBFEIT (n=3). FEHRZIFIFELE
MIESZEE (n=2). AMESERIEMI] (n=2), B
EHEMREMNSE, AARTENERENEK,
SEBMAEXXBERMNEZZSI /A (Yang,
Wang, Shen, & Han, 2007) . XL R E
(Ben-2vi, 2012) MEARESSIARENTHEAE M
RERANSEFMITA (Sebastian & Richards,
2017), FIIEFIPFEEREZ (Aparicio, et al., 2018) EIHF
RATCERSITEEN RGN AER, mMeEMREE
WEERG (BHEEREERBNRSR) NATHE
(THREVEZHE) NEE.

(1) BIRREAS

X—(kMRSRZFHRE, BEREHRE
(Huang, 2018) . mi@i&it (Ji & Liu, 2014). &
# 3] (Jia, 2009; Viugter, Knott, McDonald, & Hall,
2009). ITEHNEZ (Iglesias, Martinez, Aler, & Fer-
nandez, 2009) F&#)= (Chaudhri, et al., 2013) o
SKH/REE (Walsh, Tamijidul, & Williams, 2017) 43
—HETNHLIEAVNEIHENBEN RS, B
EERIARATH— M ERAE S,

(2) #HEEIHLACAR

X—(RIVF\EFEEETHEIES (Hall & Ko,
2008) FitEH R (Kose & Arslan, 2016; Lo, et
al., 2012) MZEIFTANEREFZEREES ET
HRAE. MRf%E3 ., #F (Tal, Wu, & Li, 2008)
FET — N EHERBMELFEIE IR eLearning
2%, MIEEH-EIT 2% (Torres-Diaz, Infante
Moro, & Valdiviezo Diaz, 2014) #F 3 #9 Ul 2 F 1§
(BEN) #ERSBRBAEN NRTFEILALTREL
BTN, HEFTARZFNRR,

(3) ZHFHUFEFERIT

BFZUMREBETX—%, —MERER—NEEE
REHERENTR, BEETEMETRBEAIIR
ERHEHFERE (Cobos, etal., 2013); —IfT
B—NETTEIEAESR, ZARB B RHITENES
", BAREIEEE (Camacho & Moreno, 2007) ;
— 2R MHR (L, 2007), 1EZFIA D EERIE
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BEEREEM T, MNMTEELBIFHIAE, FH
BRI N EPECIEM TE L,

(4) FAZIFIEEENESZE

X—XMRNBENRFRERERFEFZIERI
g B AR RIS W, EEURRE EshiRENMHEHLIES (Ro-
vira, Puertas, & Igual, 2017), b9, B G0iEREIEMN
FARDMBHNMCESNRSR, 0 “BEFAHN
F3E L. BEIMIEMNEL” (Learner Diagnosis,
Assistance, and Evaluation System based on Al [StuDi-
AsE]) (Samarakou, et al., 2015),

(5) FAMEEEZRAEFIR

WMESEEMTFERFANRSEMNERRIR,
X—KMNBIARITREREG ., — D EEBILE
EMSERS (ICMSys) 2EIMEHENN S, HEL
%, BREFEINNGOE, BEHZENMSHRE
(Kao, Chen, & Sun, 2010); A—IE&E®KBIEIEA
SMBRIARZAEIZEABN (referential) R EBHSE
BESFEEMeE S (Yang, Wong, & Yeh, 2009) ,
ENREERBRFIESHEF. 4IFR®R.

. EREHE-THARHNET

AX DT AIEd AR ER FI A XEATFIIER
MREW, AOEBHNTERARELEKEEE. TE.
TEAREHMXMTER (5 —1EEMN50%) BF
&, K% (62%) BEIRFIHENRIZFSTEM B
R, FTELXHATIE (EFRAIEJHTY GHEHESH
B EFRFrEIFE AT,

FEENE, AERBFAIESEHBE =
M AERE, BFEEE. RnMTHREEARSER
HER P, XEFEONBES H4KRE (DA
N, HeBSES. FEAEN, MRBERRS
MM ATADFHE, IR EBEMTERT#E
FIAMIR AIED F9SEEFNHT 5T o

NeoRWES, IEARH#THEHEEIK SR
HEOM, MENEETEAE, THEAESKEE
MSLIERELLL 2, FrAXEEGEE, ANNe%E
BEIFERBRFMNAES, AEdLERSHRDN
BIFTHMEXNERANREFASE, W] IRAET

&I 753k (Easterday, Rees Lewis, & Ger-
ber, 2018) , FIE—IIXHRERIE B~ E KB BEHAE
HNMUOTRBEEXRHAEE A (Bartolomé,
Castarieda, & Adell, 2018), KL HEAFF (Mis-
iejuk & Wasson, 2017, p. 61) fTEHZF I D XXER L
Wit ¢ (AXZEIDMN) LEARMZ W
RAERD” X— St AERGZRBEENLE,

SREMNDATETNA XRBEET T, B
RAINAUFEURERARR0ERATENHER
Rigfz—, EFANTRMNBRSEFZEAERFES
HEFREPLE . BEMTHREESREIIFLNED
RKRo RERFTIFMNEFIN AASRFZEIITFRS
FNRIT S | SZATEBEN AN M RE T # T
FIRBEXRPVBSFNE. W TRESEFHEVS
(B ARBFEKRTF) ME B0, EHAIEdEE
BHEZREASFZERESFHENINS (KX
TEEHE) FTENNER., AIEdBEFBITEN
RURFAEEZLEMHM MM ZEIVS, L.
AlEd BB EIME T, EEZ2HMUATTANEL TS,
MR ImE TR, FAi1EBIERBNIMESR
AR IEE E .

HAFEE, BEERAL (X)) BXFEAK, &K
MEIZFUHRAEIEH S, REEE. H5. X
UMAFEAEHOENX ., FIRE (Selwyn, 2016, p.
106) #EH: “HR, BRAETIEEIEMNEILDERR
HIESMETFONE MRS KB, HENLE
Zt, mIETT PUXIE B ARSI FE L. EETF
FAR—#, BHFCEEIRREBABEERNEAR
RA, NENHERTEEBESAKRMRRA"

BARBEANIZERITE XN B IR, BINNIZE
RO, B (FARER) BEERELNEX? ¥E
BMARIRBIFEAR ( “BERKE” [Smart Campus]”)
EREEEATERZENIRERI, FERERD
M RE L, XERBELRENGF, BUOLENERS
REEABUNRBEEEMNIGERS, FEEBERT#E
ZINANETS (BRELAMERENSER), FH1HE
NERREEAMXHRMBAEEXOER? X—o7E
TR ER . MXANEX EFH, BMNBAF “FHiE
=" (ethics of care) zil», FHRBEFRH2IEE

D https://www.businessinsider.de/china—school—facial-recognition—technology—2018-5?r=US&IR=T (accessed July 5, 2019)
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BEHRANAEINAZFNEERRRGNERN. It
S, BIMBARIZEICAI RS “BEATEAWNE
fil, BMEREREMINAIRSEHLITREIIEEBREN
iR e AIRGNERTHERBEAFI AT
EAMNHEENSERE" (Kaplan & Haenlein,
2019), BN IZBHTEE®R, EHXFFIMNHK
FRAA, UARIZRRBFTHEARANATHEMIR
B ABEE (Castafieda & Selwyn, 2018), BX&E
BRI SCAR X T AIEd (R TT 42 R RN = APk AL
HIRESERIANFTENRNES, XERNAYEFEEN
B, HEMAEEEREA, LA RAEIHES
FMAF. BRBIT AR BBEMGEHAES. X
MEAMEANEERS. FUERE. FHAMEGHENR
IBEEMERESE (Pedro, etal, 2019),
RGRBE NS ANZFEHNARER, IHTFES
EHELRAINATRARZMNRIEEE EHRH
BRI R KB FO b H M R B E R e, MR E
W, BIEIN A GIR b A ISR R R F
ZRaFAEE (Misiejuk & Wasson, 2017), fN{a[3E Al
N AR AR FAERFEIEEDR? TS F AT
HONRERBSEZRGEMHROERYES? X0 #
BHFTHE LEEMEIITEHR —PWR. KGR
BTRRBEEFZRATENEBLLAIFEREMR, BT
NEMNLRAERMBEENAEEAIXERRNLRE,
BAE, BRI ITREHE I ARTISN—Fht
BIEK, B (Hew, etal, 2019) kM=% —%K
BREARBTINXEFBIL 40%FE “FEBRML”
(a—theoretical) . E 3£ & = % (Bartolomé, Cas-
tafeda, & Adell, 2018) BRI th B /R fth(I1AT 2 4T B9
MRRZBENBEEEN A KGRI KRZEFRIE
ERRRTAHFAMEAMEIEFNER, BRI TH
KARBVHIE [ FEMBITHON A, SERLHFERR
H A EEF IR AR 2 S FA TS I EAORSR
(Russel & Norvig, 2010), BB FiTERENHNAEZ
ARFIEEF TR, X—KARAEELAL2MT4E
=, R, BRJLPEREIERFPBA RSN ER
RIS T HFIBRMFESDOIEFIEL MR, KGR
—NEENRETE: EEMAREZERELSAEDF
ML EASTIE R AR B, XA B EHRE
REEHET, BRBMTHR (MAZRHRR) B35
FHEVWTEREREMHAI X RHEEFYLEF
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Abstracts

Systematic review of research on artificial intelligence applications in higher
education: where are the educators?

Olaf Zawacki—Richter, Victoria I. Marin, Melissa Bond and Franziska Gouverneur

According to various international reports, Artificial Intelligence in Education (AIEd) is one of the cur—
rently emerging fields in educational technology. Whilst it has been around for about 30 years, it is still
unclear for educators how to make pedagogical advantage of it on a broader scale, and how it can ac—
tually impact meaningfully on teaching and learning in higher education. This paper seeks to provide an
overview of research on Al applications in higher education through a systematic review. Out of 2,656 ini—
tially identified publications for the period between 2007 and 2018, 146 articles were included for final
synthesis, according to explicit inclusion and exclusion criteria. The descriptive results show that most of
the disciplines involved in AIEd papers come from Computer Science and STEM, and that quantitative
methods were the most frequently used in empirical studies. The synthesis of results presents four areas
of AIEd applications in academic support services, and institutional and administrative services: a) profil—
ing and prediction; b) assessment and evaluation; c) adaptive systems and personalisation, and d) intel—
ligent tutoring systems. The conclusions reflect on the almost lack of critical reflection of challenges and
risks of AIEd, the weak connection to theoretical pedagogical perspectives, and the need for further ex—
ploration of ethical and educational approaches in the application of AIEd in higher education.
Keywords: artificial intelligence; higher education; machine learning; intelligent tutoring systems; systematic

review

Constructing and verifying a model of integrating multimodal data from on-—
line learning behaviors

Liying Wang, Yunfan He and Junhua Tian

Explicit measurement and evaluation of online learning behaviors and affective status is a hot issue
in learning analytics research. This study sets out to construct a model of integrating multimodal data
from online learning behaviors with the aim of enabling a holistic perception of and feedback on online
learning experience. Based on the principles of automatic action event listener, identification of emotions
and monitoring of physiological characteristics, the proposed model implements synchronous integration
of time series data, step—by-step progressive diagnostic assessment, and cluster analysis from the three
dimensions of behavior, affect and cognition. To reduce intruding and interfering effects on online learn—
ers, the model adopts distributed Internet of Things and open Django Web server deployment technolo—
gy, hence able to automatically collect, analyze, integrate and feedback on learning process data. The
model is verified in the context of MOOCs and its accuracy, ease of use and usefulness are discussed.
It is found to have the potential to be an effective solution to drawbacks inherent in traditional sin-
gle—mode data analysis and multimodal data analysis.
Keywords: multimodal data integration; online learning; learning engagement; action listener; affective com-
puting; heart rate monitoring; the Internet of Things; artificial intelligence
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