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Prob. - 867.05 (396.43) | 0.12 (0.17) 632
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TUAT[UAT-AT]-HMCAPIP(50,0.075) 89339 641.67 (1303.78) | 0.05 (0.07) 200

TUAT[UAT-TM]-RIPMCP(50,0.075) 726 512.29 (512.29) | 0.05 (0.07) 2

\ TUAT[UAT-TM]HMCAPIP(50,0.075) \ 4872 | 509.10  (1203.94) \0.05 (0.07) \ 0
BIHEIST AN (CAT - AT) « AT LI\ ORDENE (K2) [ SFESESEIGES X~ (IP) | @EtgiERZHEESE T X & (Prob) .

VEBBELEST A~ (UAT) « ZEESEELET X S (TUAT)
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5.9.1. Deep-IRT
FALy5sY—J)L : Deep-IRT

1. E. Tsutsumi, R. Kinoshita M. Ueno (2021) Deep Item
Response Theory as a Novel Test Theory Based on Deep
Learning.Electronics,no.10, pp.10-20

2.E. Tsutsumi, R. Kinoshita M. Ueno (2021) Deep-IRT with
Independent student and 1tem networks, International

Conference on Educational Data Mining (EDM) |
3. E. Tsutsumi, Y. Guo, M. Ueno (2022) Deep knowledge tracing

incorporating a hypernetwork with independent student,
and 1tem networks, International Conference on Educational
Data Mining (EDM)

4. E. Tsutsumi, Y. Guo, M. Ueno (2023) Deep knowledge
Tracing incorporatinghypernetwork with independent student

and 1item networks, IEEE Transactions on L.earning
Technologies, doi: 10.1109/TLT.2023.3346671



(1) Deep-IRT (Tsutsumi et al 2021)
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. E. Tsutsumi, R. Kinoshita M. Ueno (2021) Deep Item Response Theory as a Novel
Test Theory Based on Deep Learning.Electronics,no.10, pp.10-20

. E. Tsutsumi, R. Kinoshita M. Ueno (2021) Deep-IRT with independent student
and item networks, International Conference on Educational Data Mining (EDM)



Data No. examinees No. items Rate.Sparse IRT  Deep-IRT
Information 1 169 50 0% 0.734 0.737
Information 2 266 50 0% 0.699 0.700
Critical Thinking 1221 179 87.8% 0.695 0.689
Program 1 94 13 0% 0.719 0.729
Program 2 74 19 6.8% 0.676 0.685
Practice Math 12348 48 16.4% 0.783 0.780
Practice_Physics 9172 24 12.0% 0.721 0.710
ASSISTMENTS 3941 2921 84.4% 0.685 0.679
ECPE 2922 28 0% 0.719 0.729
TIMSS 757 24 0% 0.711 0.712
Statistics 26 25 33.8% 0.852 0.893
Information Ethics 31 90 46.3% 0.746 0.803
Engineer Ethics 85 69 264% 0.634 0.685
Classi_Physics 239 119 924% 0.720 0.721
Classi_Chemistry 1139 364 96.4% 0.710 0.711
Classi_Biology 192 114 93.5% 0.722 0.725
Average 0.719 0.728*
*p<.05
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* Tsutsumi,E., Guo,Y., and Ueno,M., Deep knowledge tracing incorporating
a hypernetwork with independent student and item networks, EDM,

(2022)

* TsutsumiyE., Guo,Y., Kinoshita,R., and Ueno,M., Deep knowledge tracing
incorporating a hypernetwork with independent student and item
networks. IEEE Transactions on Learning Technologies,

10.1109/TLT.2023.3346671 (2023)
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5.9.2 FRERFRDzsbDDeep-IRT
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+ Tsutsumi, Emiko, Ryo Kinoshita, and Maomi Ueno. 2021. “Deep Item Response Theory as a Novel Test Theory Based on
Deep Learning.” Electronics 10 (9)_: 1020.
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- Linden, Wim J. van der. 2007. “A Hierarchical Framework for Modeling
Speed and Accuracy on Test Items.” Psychometrika 72 (3): 287 -308.
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