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Predicting Acquired Skills from Learning Behavior History
Using Knowledge Tracing
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1. IFC®IC

HBEBGZEHE VT ITS(Intelligent Tutoring System)
ZERNRINCTER T 21213, FEED A FVIREZ R
L, ZRUCHE - R ZHET 2 0E N DH L. ZD
7o D EERE DA X VIR DOHEE D ATREIRFEE T Y &~
ZERWS T, ITS OMfaez M L& & 2580 T
bILTW3.

FAETV V7 FETIE KT (Knowledge Tracing) 53
FiieRoTHD, TETIE DKT(Deep Knowledge
Tracing) % SAKT(Self-Attentive Knowledge Tracing)
BEDT 4 =T 7 == 77 Ta—FBRAHIEE
T3, LaLl, INBDETIMIIFHENRN M
B DRBRRE RSB Z R DI WA F L2 AT
LLTHED, ET7A0HERSEFOMELR Y, 8
EIRICB W TR FVERICKE  Bb 2 2B 1TH)EE
ZERL TV,

AWFFETIE, Zho DEETEOEEZ W KT
KE2PEETY 72175, 7z, KT OHRFEHEN
Mo TWBHBED 1D, ERPBTAFTEL T —
RORDED T, A EETLOFEIE LN
BEFONE. 2Ok, Lo ITHRELZEE
LERBR T, 72 B2t TKTIZLS
HEED BRI IR/ N T — X RR T 5.

2. &ATHAZE
2.1.Deep Knowledge Tracing

KT OREN BT 4 =T 7 == 77 Ta—FOFE
& LT, 2015412 Google MEZRE L7z DKT 232 F o
% [1]. DKT %, RNN(Recurrent Neural Network) %2,
RNN (Z/SHIBERE 2 58K L 72 LSTM (Long Short-Term
Memory) ZHWTHEFEORRNZ(LEZRBIL, FEE
DEIHEANDRIGE Tl T 2ET L TH%. RNN £/
X LSTM 22 Z & TEXILD A F L ORRMEZE
&L 7HEED T E B 70, ERDMERN Y Tu—F &
R U T PRI ED &V 2 EARE STV .
2.2.Dynamic Key-Value Memory Network

DKT DfEE L D7z, memory network ZHH L
72 EFNTH % DKVMN 25 2016 FEICHRE X 17z [2].
DKVMN (& memory network & L C MANN(Mem-
ory-augmented neural networks) Z HW\WTW5.

MANN /& memory DA E & O FICHIREDEA
INTVWE=0, RNNO—fLfffRXh 5, £V
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F LD RNN & LT, “FHROGERAEEIZ WV, 9k
RBEIEENTH L7, NI X —XBpEZT Y
FOBUZ X o THEIML W Y, ZL OFERH 5.
DKVMN (3Z#Ef) 72 MANN ¢ 135EW, DKVMN 1%
BEZ XNV OIREEEIENT 2 1 DB T key &, XF
RDAFIVEBLLEIENT 5 1 D DEHITTH] value
THEEXNATWS. DKVMNO7—*%5727F v %X 1
WRY. 7—F 7 7F%I2C, key & MF, value l& M}
TRINTVWS.
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2.3.Self-Attentive Knowledge Tracing
SAKT 1% 2019 IR I 7z Hl i LWFIL T,
FEARSBUEO T THRE LOEREEERL T
% Transformer 23 % Attention & W5 BRI
bhTw3 3. HEROT 4 =S F—=2 77 Fua—F
D X 512 RNN 253, Attention DAZEF S Z ¥ T,
& D REIMIZZ 2V OEAFRIGRC R REEZRZ 5
EDBTES.
2.4.Deep Multi-Type Knowledge Tracing
DMKT (%, DKVMN %2®E L, #FifiXhikunsygy
178 (non-assessed resources) ZHHRIVICHN S Z & &3
AIZETNVTH S [4. RO KT FiElE, #ger A
A, REOMERRR Y, 2MATFHEcZ2dD%H>S
TEDBIFEALTE o7, FEROEETE, “e74%
S 27, “Fa—K—00REOEY 2D B 7,
“BEEZHGL IR D 2 HTFHET 2B TEID
ZoEEE ED TS, DMKT T, 1EkH» oD
N TW 5 assessed resources IZHNZ T, EETELY
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D non-assessed resources Z memory network D7 —
77 F ¥ IHARAL Z 2T, KT OFEZ 2 HEEMN %
MoTws. DMKT 7 —%727F ¥ %2 2 1Z/R7.
T—F%77F ¥ T, BREDD I, AT HEFT
non-assessed resources ZHE L TW\W5.
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3. RERBIE

AT, AT DIREINTWS KT F
EERHWT, FETEEREEZR L EET ) v 0%
175, FHfifEE & LT, AUC(Area Under the Curve)
PHWS.
L.RBEINTVWET—2ty FMCL DR

WEDERABRFEETV VORI h 2D ST,
KT OEEER M > TV AHED 1 D12, KRR
TAFTEZ2RBT—ZDEDROLNTWVWS Z L 2%
Fohad, RENORBIIARETH—IhTEL T,
A UPCEDRBRTD, NADBERKRS. $/2, 177
2 DZHE NI N OBz A YT, 7—
X DITENE BB k7 S (ANE) B < MIREEL ~ %100
177 2, B Ol — 2 & LT3R 0.

ZZT, #BtxhTtnwsd 7 —&+y b TH2 EdNet!
DKT4 7 —Xty b EHAWTEEZITS. EdNet I,
HEEDNBT A b TH 3 TOEIC DMK ST v b7 +—
LTHD. KT413% 800,000 b DL —H 7 — X KGN
INTED, 1 A\OZ—HFIZOEH 100 L a— Fidkk
ERTWAB. ZD®H, T X AI210,000 2—F %24
HI2eBBX7%1,000,000 La—Fiziks. KFEER
TiE, T2 2—9%0% 10,000~10 25 LT
22k, KT OREDEBEBRZHRT 2. /=, ¥
TENEREY LT, “BFROFEE”, “E7+OMHEE ofF
WEHNS.

4. REER
4.1. T—2BEZL I ELEFED AUC DER

DKVMN, SAKT #H\WT EdNet D7 — X 8% %
LE D AUC OBRBIERZK 3 12Rn3. S,
DKVMN ¥ SAKT (2B L Tt DMKT @ X 512 non-
assessed resources ZHA/RINICHL S Z e BEEL W20,

Thttps://github.com/riiid /ednet
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“HEEOBEERE, “CTAORBERE 2K —Y,
BEMBEESZ1IcH7 Y PLT, FifEY LTHEAL
72, F, 2—HED1,000 ALLTOHEE, S0
LT =2 O % 3 EITV, AUC OFEEEE-723
DEMICFHFEL TN,
2—HRERS LTV 285 5D FIEDIEENE
HTL 3P, 2 —HEH 500~100 TH AUC 28 LH§
U —AWBoizt®, MLl 5T —XDORHEEIRZ
TW2rEZ6h3. %7, @f%ZiE L TDKVMN,
SAKT & b IBLB-STAEE R R LD, IZEAE DT —
28T DKVMN O BRWEEZ RL. FLL LR
THEML Do 7.
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5. X

ARG TIE, FEITHERE T % B L7z Knowledge
Tracing QK 3FEET VY V7 %BITD. £z, BT —
ZDL a— FEDOEIC L DFEEDBREMELST 5
T, KT KB ERBRNT — X BeRET 5.

R

AWFFEE, JSPS BHFE 19H01728 DBk %% T 7=
DTY.
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