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Tradeoff between Problem-solving and Learning Goals:

Two Experiments for Demonstrating Assistance Dilemma
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A Figure 2: Average steps for solving problems in learning

phase (TOH). The value of the vertical axis is reversed to rep-

HHEWEEL L THRLENST- resent higher values as high problem-solving performances,

i.e., value 1.0 means the optimal problem solving. An

TEHY SFUETITAERETIR N7, ANOVA indicates that the main effect of Conditions factor

was significant (F(3, 67) = 12.5, p < 0.01). Fisher’s LSD

—b b9 FRRERTREFETHL T E D analysis shows significant differences between one step and

no hints (p < 0.01), five steps and no hints (p < 0.01), and
NH v nine steps and no hints (p < 0.01).
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Figure 3: Average time for deciding disk movement (TOH).
An ANOVA indicates that the main effect of Conditions fac-
tor was significant (F(3, 67) = 18.0, p < 0.01). Fisher’s LSD
analysis shows significant differences between one and five
steps (p < 0.01), one and nine steps (p < 0.01), five steps and
no hints (p < 0.01), and nine steps and no hints (p < 0.01).
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Figure 4: Average steps for solving problems in posttest
(TOH). The value of the vertical axis is reversed to represent
higher values as high problem-solving performances. ie..
value 1.0 means the optimal problem solving. An ANOVA
indicates that the main effect of Conditions was significant

b L7zl (F(3. 67) = 3.25. p < 0.05). Fisher's LSD analysis shows
significant differences between one and nine steps (p < 0.01)
and nine steps and no hints (p < 0.05).
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Figure 5: Example screen shot of ND tutoring system. The
left side window shows a current status of inference processes
where the red items are propositions to which the selected in-
ference rule should be applied. The upper and lower center
windows show a strategy list and an inference rule list where
the red items are applicable candidates. The right upper win-
dow shows the LOS selector where the levels of support are
controlled. In the current experiment, LOS was fixed based
on the experimental manipulation.
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Figure 6: Average solution times for solving problems in learning phase (ND). The value of vertical axis is reversed to represent
higher values as high problem-solving performances. T-tests show a marginal significant difference between high and low
conditions in Problem 3 (#(22) = 1.92, p = 0.07) and a significant difference in Problem 4 (#(15) = 2.70, p < 0.05). but no
differences in Problems 1 and 2 (#(25) < 1, n.s.; #(24) = 1.14, n.s.).
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Figure 7: Average time for deciding inference rule (ND). T-tests show a marginal significant difference between high and low

conditions in Problems 3 (#(22) = 2.55, p < 0.05) and 4 (#(25) = 2.98, p < 0.01), but no differences in Problems 1 and 2 (#(25)
< l.ns.:1(24) < 1, n.s.).
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Figure 8: Ratio of successful participants (ND) . Chi square
tests show a significant difference between high and low con-
ditions in Posttest 2 (x*(1) =7.49, p < 0.01), but no difference
in Posttest (x*(1) < 1, n.s.).

Discussion and Conclusion
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