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A Tutoring Rule Selection Method for Case-based e-Learning

by Confidence Classification on Learner’s Answer Discrimination

Daichi Hisakane*, Non-member, Minami Otsuki*, Non-member, Masaki Samejima*®, Senior Member

(20144£9 A 22 H24F, 20144FE 12 A 31 HE4T)

We develop an intelligent tutoring system on learners’ answers to problems in case-based e-learning. A facilitator

instantiates answers and tutoring advice as a tutoring rule preliminary, and the system automatically identifies an ap-

propriate instantiated answer which corresponds to the input sentence of an answer from the learner. Although various

kinds of tutoring rules are given on a certain problem, the instantiated answers are very similar to each other among

tutoring rules, even if tutoring rules are different. So the input sentence is similar to the wrong instantiated answer of

the tutoring rule, which makes it difficult to select the tutoring rule correctly. The proposed method selects the tutoring

rule for the input sentence by machine learning of selecting the tutoring rules with the multi-class SVM (Support Vec-

tor Machine). The experimental result shows that the proposed method can improve the accuracy of selecting tutoring

rules by 21% compared to the method that selects the most similar instantiated answer.
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Show advice

and answer  PM makes member work late?

Fig. 1. Outline of case-based learning
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Dialogue :
learner’s input
and advice
Case description I_

table for input
problems and solutions

Answer form: } .

~Select a cell and
" input answer

Learner
Advice: What happens
when PM makes
members work late?

Input: I don’t know what
solutions PM should do.

Fig.2. GUI of intelligent tutoring system

( Intelligent Tutoring System )

Input ‘ Tutoring Rule. Instructor

DB
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Case ‘Delivery delay, Stagnant work’. .
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Fig.3. Process of intelligent tutoring system
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Fig.4. Selection of a tutoring rule by similarity and its
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Approach 1:
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Fig.5. Approach of selecting a tutoring rule
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Calculate confidences

Tutoring Rule 1) Multi-class SVM
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Answer v tutoring rule selection
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Fig.6. Outline of selection method of a tutoring rule
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Fig.8. Calculation of confidence on learners’ answers
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Table 1. The number of tutoring rules, instantiated an-
swers and input sentences
Problem No.
1L [ 2] 3] 4
Tutoring rules 4 5 5 7
Instantiated answers 21 26 43 82

Input sentences || 15 | 20 ’ 20 ‘
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app. Table 1.

Learner’s input sentences for Problem 1

Input sentence

Rule to be selected

[ N S

LA LESENE B o7z
WA ISY TR
EHNH o728 EIZPM IXfER D

WILE Y, FELA D R ko7 Rule 1-4
Rule 1-1

=T A4 YT RITINEN ST Rule 14

Rule 1-2

HEV— IV EFo TA Y N=Z(ER S Rule 1-3

app. Table 2. Tutoring rule for Problem 1

Advice Z9THhe EDLIITHIETRETL &9 D%
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Rule 1-3 Instantiated #FIZIV—)V & % PD TBIFITWV W
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I (v
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Rule 1.4 Instantiated 725 72\
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