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RTFIHEHMAERE. INFMTA. BRERETE
B/KEF4EFME (Chrysafiadi & Virvou, 2013) , 7ZE%8
REHSRSGF, FIHFRAMBEEARNABE, B
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HWE—NEIEEANPEEENFTERRE
FEEABIRKBEIIN A s NEEINE. FrtFEE
B FERE AR IR AN EERE AR (Chrysafiadi
& Virvou, 2013), HtZSFRET] DI B FEIREE
BENER . BEFAX=AAEH#THE. KARR
kAN ERBEENR, B “UEIEZHH—
FEEAEAERTER RktfTak, AXKIRRS
SFMPRSER . 2IFINMITHIER F3EHFE
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—LEFRFUMNZIEEE, HHEXARARFIMN
WERES X,
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FEFINIRPHMDRENET L. NEEFEAS
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Goldstein, 1976). #iREE! (Rich, 1979). {RER
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S5RE#HTIER, T RUARBZENIRGREE R X
BEEMFEIRNBNFEIRE, HRIRE— RN
ARPRE, BAPSILE, BRFEBRFEM
R, REF. B, I BFR. 2IFEE, RERE
EXFANDABRAREZEEREBENRE, XE
REHBR T FZEEREMNRSFNEMAE, FE
REEIRIBIRZEM KBS H BE NI EIEE. skAE
(2012) TFR T ER JLFhea BUp 2 S BARBI AR T5
%, MANTEESNBE T AT FR RN
SIEMIDRZSHERY (Corbett & Anderson, 1994)
M Er &R R BR  (Bayesian Knowledge Trac-
ing, BKT) #MERZEIMMIR (k) FONS
8. WHEME. IEME. BXYHMER. RAME (4
FTAFR). WMEHEp (L) REEESFIRG™
SRXEHEZE “EEE ZFEEOBE; p (T) 2%
HEFRXFEINS (HEA) 2/, N “KREE" K
BERE “EER” KENHME; p (G) 2F4%®
“RER RETHBNHEXEHBZERNOEE; p (S)
EFEE "EERE RETEBOIABTROME, 7
ANSHEMIREREEX, MERNSEUSEHFR
WX, BKTR—MEHE R MZRABR D REIX
BRE, HRATARRMRIEZERBL, REFE 0
M1 WMARE, 23R%k “KREE” 1 ‘EE
B, HEXTERFXZEZMEINERL, L2
“0” M 17 WMAURE, oalE “HBiIR” M “IE
"W,
F1 DIHRHRERES (BKT) MPU4~24

SR YL it

p (L) [FIUAHER | AETE 55 ) G H AT HEAR AU IR

p (1) | IFHER | E AR

p (G) BERTHEAR | SAATE AR S HARAS AT AASS X A4

p (S) |BRZBER |“AA e iR TR IS AR

BEABKTREB RO NS D A2 EH T &N
RSB REN, HREEXEFEEMAERN LS
Z% ., #X1ZB R M, Wang # Heffernan
(2012) . Pardos #1 Heffernan (2010) 4 BIX BKT
BENRH T ZFY R, BISIEMNERR T S FEEGE
RIEIFEENEEE S EMZESR, Yudelson. Koed-
inger #1 Gordon (2013) @i tb R E MM MHAY B
MR, RIMEISHEERp (T) EANMEAISER
TN RERANER; HEEZT, #Xp (L)
B9 M AR B B TIOR8 R AR FHR N o
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AEABKTEHEN S — M RAESFERBMETRE
SAVRREREEY, HJ/EXNEAN OBt ITIRE, BHBR
HEAAXRRES Mo BT FIRIREFIREISN, FREAR
AR IMATHMS R, LR ERRSH/ANENX
Z& (Doddannara, Gowda, Baker, Gowda, & Carv-
alho, 2013), B2, HeEEIA S EIZMEXIR
FRE-IMABRE M RENENN T, MBEELFR
P EREZBNRFXRF AL ESERBEW,
TREEEXMEME, X—ATESRERSMRAREFIRE
MMMERAR, B—HEBSREFIRREFREENK A
e, Ait, ARBFETHRE FEENXANESTE
MAZEHE, ZERHRXRAEITHEER (Thai-Nghe,
Horvath, & Schmidt-Thieme, 2010) = #% 8& 4 &
(Desmarais, 2012) F ARk B3 R I H RE S XT 0]
BT E. RE BHRIEXRAshbi st K IL A [a) #AR
ANMREERFHARNNURBLLIEE —E £
(Slater, Baker, Almeda, Bowers, & Heffernan,
2017), EfEBAESAE. MREEFMATERE
FOHNER, XMARTRSESREZHZAR,
M EFIIR ER ERAE Y S8 IN{EREFNIE Ao

FIEBENEFER O ZEREZIHRBNES
Piech% (2015) IAARMENN L& ¥ & BKT KA
EHBERM, Ban7E BKT A 32 4 3t &R AV IR
HERNEREZEN, FENMNEE (NERH
tric) LR TEN; XRMREET 2SR THIFAR

AL, BRE T BKTHEEERE /1, Pech &
(2015) #RH T REFMIRREIRE! (Deep Knowl-

edge Tracing, DKT), EffRAEARBEMEZEE, &
F 24 N BER X S 4 HITELE M AR ER, M
BKT AE M2, DKT N BEERMFZA M XA T
EENFRTN. MERERKE, DKTHZEAEFRIAA
FUNENER, HETKE LT REEHTURFIRE
MABXIRE. DKTHEEHR S EZTRBEME AN
BKT, B#ME, T2 T DKT M IN/E, Kha-
jah. Lindsey #1Mozer (2016) FREIEHHBKTH
BHTELAERE, RETIEBERENRE. M)
MLWERRXE, RERMAEZIZEERNRIRE
FHREZLETEHIERBRANVALKLSE. BEL
%tj6), DKT B2 REF I AAEFIEEEREN—
RN EBRBEMHAZIK, B O R T FIRR
TR TGS AR 5T o
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=. PUARIITA AR ERNE S ERE

2 F MRS E R — RN E T ZI F NI
BURHITER, BEXREZIFERFEREFBTH
BFEBIEAIEMIFEE, X—SEEZIEERS
(LMS) MAMIBRAELFIRETLABRE, ZF
% (2006) MEERRZERFIfTH. ERMIFIMT
H. BEERHEEITH. AREBRZRITAH. EFI
ARRAOZIITARNBEERE T ZHEHNEZES]
17 4 #% B . Veeramachaneni % (2013) N ¥4
MOOCs T#JEMITAD AME. X, hiE=
%, MBRTHIBNEFZIE N BT EER 3G EAYHE
R, MR iz, FIRMMAMBE FRENTH; 7
RETAHABNEZIFRZTEBCERNANB KR,
el . ik, M. %3, £ig. XRFE; TEE
KT, FIFS5HMEIEF~4ETEH, MRIEERA
MITe . AEERNNBESRES. REZIFINA
T HBE I R AR FFF A Z R T MOOCs 1IX—
MNEIRE, EMOOCs HTFHERMFAENE, £
MAARMZEAR, TRAFIFANITHERELY
MRBETEBTFOLE,

HRIEZ I BT AHEE, FTNTEREENF
AEXF S FH#ITHHE, Blan, AndersonZE (2014)
RIBWEMMFRZ L AIER, BEIFRBIEA
BWRHOAVRE, BEA, 2|EE. KEAMBINE
FANKF, MRBTEWEWM, RORZEN; @&
BESHER, TETHZRZMEY, MAERMIT
ANARD; &EBIGE T WEABAE, BEUEN
IR RN, WEBBRDREZ R, BMMFE
= N, ETHEEREMNENLTNEEE; FHINELN
=AM T R BEEKITASRT—EREMNARTERKA
Fo RBE%E (2016) ETFZEIFE LIEKMITHE
FEARFMIRELE Z I EFE D A /NN EIEMEXE,
BN EKBEEFAEITARHE,

EMB T UEFITHEIBX I FIAIT A
ENAE#RTEL. B0, Sinha% (2014) AR
FIESHFNMNZ EEHEEMOOCS B TEE
FIERESI—XKEIR, B XGEIT X B INE IR
o] U3 S FHITERIAPAITARE, t{IM=1
EEMR T FEIEWEFRIRIAN ™4 KX B HIE.

REEEEARE, OFER. §=F. QEs. @
B1ES. RENREN. RERsN. IERFRER/\F e
B1E;, FERBINNMEXNTAMSE, B88F
E. Bud. RE\E. BE. BEELS. BRESEMERR
T B=ERARINANBNAKFHEBLEREE,
X8 Z RS ERTININERBE . BB SR
MREEMNSTEIRTUREE —HEIANFEXHNE
2, HFTATINEIENSRTAMFLRIR, 17
TAMMESRIEIR, tbaitizEuR, RATREEAEN
K, B EE T URKLUBFIRRA T NEERF
B, B, EIFEMEIREFRERNTESRMEE
MREFFEESENFEDR  (Joksimovié et al., 2016)

Wir, GESEBR P HISCAREIEN T AT
HIEEFEMN T EH#TRAND M. a0, Dowell F
(2015) ETFXAHEEL T —TEEIESTER
S ERE, FHERITUNZEIENESRLEF0
MRZVRR, 2—MRERBNITE. MITAAR
BEHENES TR TENEREMIF BERB T
ERANNA, EHETANEAELRENTFRME,
MOOCs H I S ME N B EFE M BE. 6l
m, EHERMEFOMMZYRINOEX M EHRE
ELOBELRW FEENER TR EEETFERN, thFE
AITEBEESZTARNENZIEMTTIAI XA EEE
SRMEEMN . REAEME. BREEY. %8R
M. ECEAMRNMERTENL, HhEIER
TEE, TBREAW, FURAEXROABEMDTHS
L& NI ABEFFA—HF, XA ANBEAE FIREE
HESTEENENE N . REAEMMISHREaES
X=NHE, DTFHEMEFOHABENRNELR
58, MiCAEEMESRD; BT, FlEAX
AEMIERERmEEAMmIENEY, ETCMEEN
HFERE, HAtHEMESE, XFAAFNLERRSR
EAAEEE. WIRHER, XM TIEHRENESE
BRIRR T ZIFESTERNZER], LRIERIZE
BUa] | ) 5 4 b UM O R RE 2 M SRIN A4 = W4 il
XA MR BT FEN S,

MREAINIR T (DKT) %L, TangF
(2016) WIRH TEEFEIZFTHRERE, iZ
REFT AEE ] PURIBS S F M D H 1T AR U >
ET—HM17H, SRERMESETELL, REER
AEFNAERER FE—ENhE . 1ZRERILMRE
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FMIRERERAEA (DKT) —#RBEHRHEMERERT
F3%F, BT ABREEERT FIEREENNTA
IR, MANNE DKT P BN EdE. It
BNy RS mBiEERS: RETMR
BEEIFBNHLTARBINAE T =178, THEIZT
ARBERIEANFIER, A -—TEERST
AR S ENEFERR.

M. UERARERNFIERE

MRELAWERSING. ST AZETIHEE,
EEISBRFMEBEBXREAE ., RIBEWE XIERAE
e, Z2IFENBERRSTRES ARG MR A0 IE
AR AR (Craig, Graesser, Sullins, & Ghol-
son, 2004), MR IHFBFIRERE T B/ MLES
FWEAR, ZH. EHFNHEIEE, RAFZIBNF
I, EXEIFEELE, FIEBERTREMIILINE
S Btr. Blt, EEABFRBEFHNEIFERERZ
BT HREENEN, FIEBERARET ML B
E#fTo%. RIBEEZE R (a) M _E Ak E T I Ak
BB RARRFE S ERAER, B ERRER
BEZIEEXRENE R, NEIFHEIENE
B EGERIEERAERNN 2 S FAEZ TR F B
T ITIESEAV IR ER . (B RAE YA o] DR IRAZ B £
WEMNARD N EWEBART MW IEBARE . FW
BRAERENEUR TR TEIZBISEAE. 4
WEANBCIRENEIE; BENIERREAVETEKIR
FHEIZFEZINBENTEHIR. WIEIE. S
EBE, MERARNED, BWELNBERAER ZEH
kMEZHEAHBIRANEARE, AL TXRFEX
ERNMIE LAY B RAREY,

IR N ERGE LR — =
5o fBlan, Pekrun (2005) BiT—EFEMHIES
MREW, FIERERENEIABRREES.
B, @M, TREREFNIEERSER. &
. THIFZ1%, Ekman# Friesen (1978) NI&
FFAEESRREEHERER, Craig. Graess-
er. Sullins #1Gholson (2004) B—NFahiERE4
BASVUEINESEBSEEREM T HEE. T
MR BRER . RARF R M AFERORS . Kort. Reil-
ly #1Picard (2002) fRE—MEEEREENFES
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MR OR RBIERARE, HAp, 1@ a5 FREH
TREMZNMERENNEBEMERESE, OE
B-EU. TW- Nk, Sk, JBie-shh. &
B-MEE, BHIEEIM, kTN “REI B
RSEEMAFZINEE, IZRBENIAAZIFRTS
EARENRREFE, BIHEZEIRBERIZIRERZ
B ERRESEHI TR, FR%EE D UE
HAE= DRI NIZAZ R,

IERAR B EIRSRE DT L2 ZF /Y. B,
Ekman # Friesen (1982) MBI 1ERAL R G
RTBEROARIMER, XERFIAABEXNBFEITA
e EBEVHF E SR ZRAD, XL ERAETTT I ASKRIR 7
NFEARER, S8FFRER. BE. T RE. ER
AR, XM TERTZZINEFEAARE GHTT
EREMRPNEES £ (Afzal & Robinson, 2010;
Ez—-Zaouia, Lavou, & Elise, 2017) . 1B{X{Xi@iI e EB
FEHF P RFTEREETREFE—ENER
Mo b — P AENFEIEZFTRSEHREBEERNE
w, MSMEXLERNERNOHBERES. BTE
BORTSthSRmEYIEtR, OE, ME. RAKBE
5. EEeMEE (Picard, 1997), FIJHE@E MM
BHIXE A Y tatr, BILE1E M AERERR T
E#MER. BEMNEYESRTERELURIFENRE
B, B ZIESHEEIXENREE BT ERERN
HE WM. B 4, Kapoor. Burleson 1 Picard
(2007) TEXREIRETLEABN. EHEEE.
&I RARFZ KR (2 SR AR F S LR o,
XFEAEEEEN—MEERR, EBERNFLF
W EFEFTEEZNER, AtEIEERIZIME L
XA ENZ I HBRAER NEERE (B
12, 2014; BiR5%E, 2012),

EREZESEEZE, BRERFEIHMEY
2§ 2 S TR AR B AN FE AR AN IR ZARZSEUR IV E 2
MHIFERIRA TP EMN . Flan, Kapoor.
Burleson #1Picard (2007) X A4S BB RS
K MERMN SRS IR EFRER, M Cona-
ti (2002) WEFAK. REREES . OBRELIE,
RAS BT Mk ISz 2 FIE R, 2RISR,
BERMSIESEIENREGRE. —MEFIEERES,
ETAEESNERSEEE, AToESINEAN; 5
—MERREME, BMISHEACEMMND K
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25, MXEDPABNERBEESE—ERE—IRE
DRI, RERBIIEMAA TREFSEHMNR
SR (Caridakis et al., 2008), EE2A%KEMET
SZHEBE MR (Pantic, 2005) . KR
REMEGHNKRE, AAEUTNEERBAE=A1RHEN
TERARBIAPI, M KK &L T EREERNWE,

Bal, EFIFBERAEEFE A IEARE
BB MM, BEBZFHXARE (Ez-Zaouia, Lavou, &
Elise, 2017), ST, FEEEZEITE. FHAE
. BRTEMATEERSETEMNEAR, FIFBE
REEEMZHEMACSEERLE, ENAZSHEHR
I 8o

H., FIEGEERE

FIFEGABRIENENFIES AN T EHITE
BB ABEAEMER, fltl, AEENFIRGEF
o] PURIE X I FAIRKFE . INHEEN . RFEAR
HITHEAMEER, ReEENFEIRRENFIEN
871 (K, 2010), BR T EBENZEIRGEFHHR
Ao, 2IEFGARAEAERMALBABNNHAG
o —KETUNMER, XEER A TIRSTUNER
EKMGEEZERTEIENZMER; H—EKE2FNMH
WA, XRREATIRSTENHEAHMEE M,
RO ZMEEREIENEZMES.

MM EIEGEEAN—NHRAY AHERE
MOOCs R T H9IR 2 7  (Nagrecha, Dillon, &
Chawla, 2017), AASREEEZMOOCs REEH
— RS, ATRURZFUN—ERZMOOCs fiF M —4
BEFHA, BREMNHNRZHEARRANZLEERS
KA, R MURASER. EVIFS. HEN
KEZANORAEREZTEGRR, BIIFHE TEMYL
BEIJERRMMATUNAEFE, XEFIJEGZEER
BARGETEIFESZNTENGEE, BRENT]HE
BUHEE—Ekik. BRIFEFTRMETURE
FUNMHER TR, F—MAEARRERALM
BB RRWETBBENS LA, XTI
ME—ENTNRI; F_F 7 7E2F A Parzen
(Baehrens et al., 2009) = LIME (Ribeiro, Singh,
& Guestrin, 2016) HFERIBBER A,

TN M S B G SRR N EE 24 TN

BR%, FBEMUHZBHREINMEH MR ERIEN AL
B, XKEEF (2016) UFEZEWN A B IR,

BEEREREMEZOFRMET MIRANE. THE.
FEE. RBEMNEHNEARONEEEESITNS
ZERELY, FBREFITABEREGHIILE, 19
BET7HENMTTERE, mE1FR. Hf, RAEMN
TEERME . RSN ETTEXN A E LS STRIRNEE
IUrY; SERUE DURIZRIESE B AR A AREXS S 4 SERR
FTARIERHITIEN, X TARKERELF BIFMN
MESARE, THENERUEREREOSH#TE
KiR%E; EHMElEMBEFIESHNENNE. S
SHIMEEBF AN EN MUK HITZEN TR
%, IME—ERE ERIET FIEFNFIFVIK
FETER; BEENEINRENE. FEME. &
REHEXNFARE B CFIIRAKFHTIEN,
EXFAINANERS . BEF I8 NHITREMIFTHY
ERQRRE; RBENNZEETHSUMINNEREE
NHTVHNY, BIEEEENEN . BIPEENEE

L, MBENITFNMORRE, BRFESHRNZ
. A SHBRAEMEIRFNZE,

EE () () [
WATEA . J = A SR
Jeffi e B AR

ek J At i i
s s | L e

K1 ST S

AN

FIEMBE /NS RINFOIES . HEZF. it
BNRZEZ N 2R, FIEFRBEVRET
HEEHF RS (Intelligent Tutor System, ITS), H
TEEBFZRGRIBAEFZILRFICHFE I EF M
R, ARSI FRE FERTHRFEIFHM
TRRTS. BANTIUNEEIEEFZINRENTE., HXK
AREEHT . INFIBLHAR, FIFRED RN
KRIMEL. WE, FIFRBFRREED AR

TFHIDRES, EURERETFIENER. A, T
INHEZ AN,
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Learner modeling in the context of educational data mining
Pengfei Xu, Qinhua Zheng, Yaohua Xu and Li Chen

With changes in online education and rapid developments of Al technology such as deep learning in
recent years, learner modeling faces new opportunities and challenges. Educational data can facilitate
the construction of learning environments which are able to understand, track and adapt to learners. Nev—
ertheless, its value in this regard has yet to be mined because most learning environments are still in
the initial stage of taking advantage of educational data. How to build learner models from data, and
how to design and use learner models in learning environments are the core issues in the next stage of
education evolution. Informed by a review of several typical learner models and their application scenari—
os, it is argued that deep learning will play a major role in research and practice of learner models in
the future, and that an overall learner model, based on learner data of various sources, will be the wave
of the future.

Keywords: online education; learner model; learning analytics; educational data mining

Exploring diverse approaches to supporting OU learners: From the perspec-—
tive of learning needs
Yilu Jiang and Ying Wang

The Open University of China (OUC) is an important component of higher continuing education in
China, delivering open and distance learning in a convenient and flexible manner. Learner support is es—
sential in a learning experience characterized by the separation of learner and tutor. Learner support
should be able to meet distance learners’ diverse needs. This study set off to investigate their learning
needs in terms of knowledge, competence and learning style. In light of the survey results, the article
makes a case for the need of diversity in providing learner support. Put more specifically, learner sup-—
port should be learning need-based, personalization—oriented, learner—differentiated, and vocation—fo—
cused.

Keywords: learner support; diversity; distance learner; knowledge need; competence need; anticipated

learning style; learning need; open university

Optimization of automated testing for educational software: a case study of
an online STEM subject
Rubén Gonzdalez Crespo, Prabhat Kumar, Manju Khari and Daniel Burgos

Abstract: Automated testing in educational software and educational ICT software applications allevi—
ates the risk of test maintenance failure, selects the optimized test suite, boosts efficiency and hence
lowers cost and time consumption. This paper is based on the development of an automated testing
tool, which includes two major automated components of educational software testing: test suite genera—
tion and test suite optimization. In this paper, the control flow of the educational software under test has
been represented by a flow graph. There are five test suite generation methods which are made avail-

able in the tool, namely, boundary value testing, robustness testing, worst case testing, robust worst
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