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Development of a Probability Learning Support System using
Scaffolding and Its Application

YUKI ISHIKAWA ™' YUKI HIRAI"' KEIICHI KANEKO'

A teacher usually proceeds with a talk systematically in Mathematics of a high-school curriculum. In case that a learner studies in
a course such as Mathematics, if he/she has not mastered the learning materials so far, he/she may not be able to study the present
learning content. In this research, we focused on the learning contents of ‘probability” in Mathematics of Japanese high-school
curriculum. We have developed the system which a learner can study the present and/or the precedent learning contents such as
‘permutation’ and ‘combination’. Scaffolding, one of learning theories, is introduced in the system. Scaffolding situations are
those in which the learner gets assistance or support to perform a task beyond his or her own reach if pursued independently
when ‘unassisted’. A pilot experiment has been carried out to evaluate the potential of the system. In the experiment, participants’
learning performance and usability of the system were measured in terms of the examination scores and/or the questionnaire. The
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result of the conducted experiments indicated that usability of the system was significantly high.
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Figure 1 Learning contents in this research.
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Figure 2 The top page of the system.
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Figure 6 A scaffold with respect to a question.
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Figure 3 The window with respect to ‘Combination’.
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The window for probability learning.
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Figure 5 Feedbacks to the correct answer (left) or the incorrect

answer (right).
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Figure 7 A scaffold containing hyperlinks.
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Figure 8 Explanations with respect to probability.
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Figure 9 The hint with respect to a scaffold.
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Figure 10  Procedure of the conducted experiment.
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The questionnaire with respect to the experiment.
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Table 2 The result of the pre-test

oogd onogd

d 00 20 20
ad 10 110 140
U 20 60 50
0| 30 20 10
40 00 10

50 00 0od

60 00 00
oogd 1.38 1.35
oooo 0.79 0.87

03 0O00OOooogno

Table 3 The result of the post-test
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Table 4 Calculation results of each learner’s post-test score

minus pre-test score.
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Table 5 Results of Q1.1 to Q4.5 in the questionnaire.
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