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Development of three party tutoring system for mastering machine learning

Araki, Masahiro
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This study aimed to develop a tutoring system that maintains learners®
alertness while minimizing psychological stress. Initially, we created a triadic dialogue-based
tutoring system prototype and validated its efficacy through a survey comparing it with a dyadic
dialogue approach. Regarding question answering using knowledge graphs, we developed a method to
construct knowledge graphs from textbook descriptions using predicate-argument structures and a
search method incorporating various types of similarity. The question-response section was
constructed using these methods, and functionality was confirmed through basic question scenarios.
Furthermore, we developed a method for evaluating user responses to system questions. We confirmed
the effectiveness of this evaluation method in creating knowledge graphs based on word dependency
and predicate relations.



MOOC Massive Open Online Courses:

@
@
PC @ (©)
PocketMMDAgent
(https://mmdagent lee-lab org/)
web
(= TR HR— RIS Y- Yy

¢ R—UVERKETRELIEERDD
EfBIFAATIL?]

HES B
BTFHED
[T

ﬁz@f\@@ =

o
[~

@
®




request : m————p- SPARQL server

reSponse: ==m=m= >
Knowledge
T\ Graph
contents server
EEEEEEN .
- : b
' H
Tutoring . | I
Contents i web (" Ap| server
' application
'
log server ' T :
' '
—-— : .
Tog » H web server
event, voice, E QA handler
Nee————— :
' A
server H |
client HE v

|PocketMMDAgent| | Browser |

web API SPARQL
PocketMMDAgent web
PocketMMDAgent  web

PocketMMDAgent
PocketMMDAgent
PocketMMDAgent
web web
PocketMMDAgent
web API web
web API
SPARQL
web
webkitSpeechRecognition webkitAudioContext
PocketMMDAgent
PocketMMDAgent
PocketMMDAgent
[Bordes 14]
RDF 3

SPARQL



M) T

% Q@ —e| MR [—| thEmm }—|
l_l

#—o—k ———lmmsq 75}§J;:|fa§a:u¢sz fo—

@

[ 21] Zhang [Zhang 20]

Knowledge-aware Answer Grading Model (KAGM) ( )

Knowledge-aware Answer Grading Model from K-BERT
(KAGM from K-BERT)
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2-way 4-way 7-way
Acc m-F1 w-F1 Acc m-F1 w-F1 Acc m-F1 w-F1
BERT 0.724 | 0.676 | 0.586 | 0.611 | 0.586 | 0.444 | 0.576 | 0.519 | 0.262
Add BERT 0.753 | 0.712 | 0.634 | 0.589 | 0.558 | 0.419 | 0.576 | 0.517 | 0.252
KAGM[MLP] 0.760 | 0.751 | 0.702 | 0.482 | 0.459 | 0.345 | 0493 | 0.458 | 0.237
KAGM from K-BERT | 0.787 | 0.764 | 0.708 | 0.616 | 0.590 | 0.446 | 0.569 | 0.512 | 0.262
\ TUQ
2-way 4-way T-way
Acc m-F1 w-F1 Acc m-F1 w-F1 Acc m-F1 w-F1
BERT 0.731 0.675 | 0.582 | 0.489 | 0.452 | 0.333 | 0.444 | 0.361 | 0.162
Add BERT 0.738 | 0.686 | 0.597 | 0.487 | 0.456 | 0.340 | 0476 | 0.418 | 0.198
KAGM[MLP] 0.709 | 0.688 | 0.619 | 0.387 | 0.368 | 0.273 | 0.409 | 0.314 | 0.134
KAGM from K-BERT | 0.756 | 0.730 | 0.665 | 0.531 | 0.497 | 0.370 | 0.489 | 0.455 | 0.213

KAGM from K-BERT
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