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« SCISiwit Dataset Math  ASSIST
— BUELE #Students 10,268 4,163
. Math #Exercises 917,495 17,746
a #Knowledge concepts 1,488 123
« ASSIST ( FRIBREZR=IIK ) #Response logs 864,722 324,572
#Knowledge concepts per exercise 1.53 1.19

— SR

« ¥R : Accuracy. RMSE. AUC
- OJARREE: —HEE=

N N
1 YM 1(Qi =D AN, a,b) AN (rg; > 1y,
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— TEFRBEIRLE, NeuralCDM/CDM+HEEEIS T T EL{th POfpis K
— NeuralCDM+{iFNeuralCDM, iEBBT QIEME{L 1V 7 iAERBBE

[

Math ASSIST
Model Accuracy RMSE AUC Accuracy RMSE AUC
DINA 0.593+£.001 0.487+.001 0.686+.001 0.650+.001 0.467+.001 0.6764.002
IRT 0.782+.002 0.387+.001 0.795+.001 0.674+.002 0.464+.002 0.685+.001
MIRT 0.793+.001 0.378+.002 0.813+£.002 0.701+£.002 0.461+£.001 0.719+.001
PMF 0.763£.001 0.407+.001 0.792+.002 0.6614+.002 0.476+.001 0.7324.001

NeuralCDM  0.792+.002 0.378+.001 0.820+.001 (0.719+.008 0.439+.002 0.749-+.001
NeuralCDM+ [0.804+.001 0.371+.002 0.8351+.002] - - -
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Number | Solving | Add Whole | Absolute | Ordering Student

Line |Inequalities| Numbers Value Fractions Response
- DINA Exercise 1 | 1 1 0 0 0 X
Exercise 2 0 0 1 1 0
- Neural CDM Exercise 3 0 0 0 0 1
] 1 T T T T 1
_ [IStudent
- CNCD Q —E— Exercise |
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< 1 Z z
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m z P 2
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0.2 0
I Random
0 1 - 1 — - - L ! _ 0
Math A S SI ST Number Line Solving mcq“‘_‘aﬁé Whole Numbers Absolute V alue Ordering Fractions
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RCD =UI&EiRit

o ;gﬁiﬁi—l— Statistics Junyi ASSIST
y #Students 10,000 2,493
— ¥IESE #Exercises 835 17,746
i #Knowledge concepts 835 123
AT A

* Junyl ( EI- B*E%’_IZ“[R*ﬁ;’% ) #Response records 353,835 267,415
e ASSIST #Knowledge concepts per exercise 1 1.20
A b #Response records per student 35.38  107.27
— 'I.EF'[JI ;E *}'ﬁ #Prerequisite relations among concepts 988 1,164
#Similarity relations among concepts 1,040 1,256

« Accuracy. RMSE. AUC Y g on

- S RGE ZE RN
— ERFXREFL SRR,

_ BB R R NE A ER PP _ wverage "
~ _ Junyi ASSIST average PP
_ BEIENEFNEE EREEEPS | veraee 7
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. SERETR -

Train/Test radio 50%/50% 60%/40% 70%/30% 80%/20%
YT.I. ttH‘E - IRT Methods ACC | AUC | RMSE | ACC | AUC | RMSE | ACC | AUC | RMSE | ACC | AUC | RMSE
— I - N\ IRT | 67.56% | 75.12% | 44.53% | 67.46% | 76.09% | 43.65% | 67.45% | 76.66% | 43.13% | 67.60% | 77.50% | 42.68%
Baseline MIRT | 74.70% | 79.16% | 41.43% | 74.83% | 79.32% | 41.36% | 74.81% | 79.47% | 41.35% | 75.13% | 79.89% | 41.17%
M'RT\ MF\ MF | 66.87% | 74.43% | 45.20% | 67.35% | 74.98% | 44.79% | 67.81% | 75.46% | 44.37% | 68.34% | 76.44% | 43.73%
NCD | 74.21% | 78.68% | 42.01% | 74.40% | 79.05% | 41.67% | 74.30% | 78.95% | 41.78% | 74.43% | 79.09% | 41.72%
R-IRT | 74.64% | 79.12% | 41.51% | 74.67% | 79.18% | 41.44% | 74.71% | 79.35% | 41.39% | 74.68% | 79.43% | 41.36%
NeuralCDM (NCD) R-MIRT | 76.60% | 81.82% | 40.14% | 76.59% | 81.71% | 40.15% | 76.67& | 81.87% | 40.15% | 76.48% | 82.23% | 40.11%
Relation-based | R-MF | 74.38% | 78.79% | 41.63% | 74.33% | 78.75% | 41.66% | 74.54% | 78.85% | 41.60% | 74.43% | 79.06% | 41.59%
_ 19&1*2\]1"‘ m “2{”:': R-NCD | 74.48% | 78.94% | 41.90% | 74.56% | 78.86% | 42.00% | 74.61% | 79.07% | 41.85% | 74.66% | 79.31% | 41.59%
1D IC\H [RCD |76.61% | 81.84% | 40.05% | 76.66% | 81.88% | 40.10% | 77.01% | 82.26% | 39.82% | 77.16% | 82.62% | 39.63%
FIiEDP (R-xxx) Qv
Train/Test radio 50%/50% 60%/40% 70%/30% 80%/20%

Methods ACC | AUC | RMSE | ACC AUC | RMSE | ACC AUC | RMSE | _ACC | AUC | RMSE

\ 1 \
- RCDEFﬁﬁljllgﬁim“ﬁttt IRT 63.46% | 66.46% | 49.10% | 63.76% | 67.81% | 48.13% | 64.00% | 68.79% | 47.36%|| 64.26% | 69.83% | 46.59%

Baseline MIRT | 67.41% | 67.85% | 47.98% | 68.53% | 71.18% | 48.39% | 70.39% | 72.83% | 46.03%|| 71.70% | 74.94% | 45.17%

1§“T%B§ikﬂ_u¥ ( Ql ) MF 61.84% | 70.09% | 49.34% | 64.23% | 72.85% | 47.13% | 65.67% | 74.62% | 45.86%)| 67.12% | 76.45% | 44.51%
NCD | 71.51% | 73.77% | 43.90% | 71.85% | 74.21% | 43.81% | 72.17% | 74.92% | 43.78%|| 73.14% | 75.94% | 43.08%

R-IRT | 69.53% | 69.43% | 45.15% | 70.44% | 72.59% | 44.11% | 71.43% | 74.08% | 43.58%|| 69.53% | 69.43% | 45.15%

-_ ngzﬁﬁﬁgq:;ﬁ = Eq R-MIRT | 72.82% | 76.13% | 42.59 | 72.50% | 76.18% | 42.73% | 72.90% | 76.55% | 42.49%|| 73.40% | 77.20% | 42.22%

Relation-based | R-MF | 66.99% | 66.90% | 46.23% | 67.54% | 67.53% | 45.98% | 71.96% | 74.85% | 44.45%|| 71.61% | 74.35% | 43.70%
]"_j {E %B 1f q: yq’m E Qf Bq R-NCD | 71.46% | 74.42% | 43.61% | 71.24% | 73.84% | 43.73% | 7T1.78% | 74.62% | 43.75%) 72.39% | 75.32% | 43.25%
I l-' - RCD | 72.87% | 76.24% | 42.50% | 72.82% | 76.19% | 42.54% | 73.11% | 76.63% | 42.41%|| 73.55% | 77.21% | 42.13%

M (Q2)
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« ZEXXREENTHE (Q3)
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1TEER

B RCD B HetG [ HAN
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0.43

0.42 A
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0.39 -
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RCD IE4SHR

|

- BEESRFR R

- BRAVEEEEREUHEHAZ L5 T |

BB {ATE

1
i . . - 1.4 J
- RCDBILMRIFIOMREEZEN 0 & T | |

xR

- Y S PSS
— i‘l‘%%iﬂﬂ%ﬂﬁABﬂEﬂEﬂE% B Similarity ~ #W Prerequisite No Relation

-j:E ( Q4 ) 3. 5] A Average value ] 20 A Average value —(

3.0]
8l T T
6]

& 2.0

Similarity

E 1.5
(Vg

Similafity Prerequisite No relation Similafity Prereq'uisite No relation

e (Q4) (a) Junyi (b) ASSIST

ul

_ RCOXRMSEE, BIe. %% [ 7|
SUNREXRNSIBZEANE ¢ | morm
BEMARKIZI0E R 8 ] JI ll

— RCDOJLATRIFIR = =) S) kD XD iR R os | LI o L IA&F_
2 Z Bl XEX (a) RCD Model (b) Model Without Relation Fusion
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« ZA-SGITHIHIE (0Q4)
— SV EE-SSIEMERNRA
f(rsq) = £() = f(q)
— t-SNERESE S 4 EIFRE — 455
— ZZBETLERAFESHSIENZTE X R

Answer correctly e Answer incorrectly

(b) ASSIST
73
* E.l-ﬁtl: *% II.I ( Q5 ) telling time 0.5 ® without fusion
number within fifty ® with fusion

I—FEEGEXFERSHNISEIRSTRE cingime
— DRI 2 B AR AR R O LAKE EL 240 © countnumber 020

time terminology

——————————————————

B AREAXRNYINERCDDRESE |
(EIEM) O~

IR

(a) Concept Structure (b) Radar Digram

P e
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TRy 4

. FRRER ELl:2x10+3=__.

E2: Alice’s speed is 1 m/s. John is twice as fast as
— BRI Alice. John starts at 3m from the starting point of a
straight runway and move forward. How far is John

° IIIJ “iﬂ‘il-?*ﬂﬁﬁ” -> “NU'@%, ;EBE! from the starting point after 10s?
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