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A consideration on our ways of using information technology
to mathematical courses
- For effective use of math problem database QDB -

Kazuaki Kajitori, Kunimasa Aoki

In the 1st semester of 2012, for the course of Elementary Analysis, we used our system of QDB

to operate online-quizzes and online-exercises and also used an online-text. In the middle of the

semester, we conducted an anquete to figure out if our online apparatuses are effective or not.

To invesgate our theme, we could also utilize the usage record of online-exercises and the scores

of online-quizzes of students. Analysing these data, we found that our system is efffective but

have some problems. We argued how to solve the problems and to improve the system and its

usage.
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Fig.1 Outline of QDB system
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Fig.4 A screen showing an online exercise
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Table 1. The frequencies of choices for each item of the questionnare.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 All

12 9 18 17 14 2 16 16 6 27 25 S8 19 21 24 16 23 24 19 366
23 14 35 30 19 5 14 28 12 18 22 42 30 30 19 8 13 34 20 416
4 31 40 44 34 19 78 S8 63 S0 8 37 70 70 8 74 65 35 51 1033
68 57 49 49 53 36 52 52 66 47 44 44 36 36 42 37 49 48 54 919
69 110 79 80 100 159 0 63 72 79 51 37 66 64 51 87 0 81 77 1455
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Table 2.  The result of principal component analysis of the questionnare
on online-quiz.

stdev 233 148 121 105 095 086 0.74 0.65 0.53

Q3 -0.39 -0.50 -0.16 0.13 -0.02 -0.09 -0.63 0.37 -0.01
Q4 -0.36 -0.53 -0.07 -0.10 -0.19 0.52 037 -0.35 0.07
Q5 -0.38 -0.21  0.17 -0.12 048 -0.55 046 0.10 -0.10
Q6 -0.19  0.06 0.06 -0.07 -0.19 -0.46 -0.29 -0.67 0.42
Q7 -0.31 022 -0.13 037 -0.69 -0.26 031 0.20 -0.14
Q8 -0.37 033 021 043 029 031 003 015 0.56
Q9 -0.31  0.22 027 024 0.16 0.15 -0.24 -0.38 -0.69

Q10 -0.40 037 012 -0.75 -0.17 0.14 -0.11 023 -0.01
Q11 -0.18 0.27 -0.89 -0.03 0.29 0.02 0.03 -0.14 -0.05
accum  0.24 039 0.51  0.62 0.72

Table 3.  The result of principal component analysis of the questionnare on
online-exercise .

stdev 236 125 112 086 0.74 0.67
Q12 -0.46 0.38 -0.64 041 -0.08 -0.23
Q13 -0.40 -0.56 -0.12 0.24 -0.08 0.67
Ql4 -0.41 -0.59 0.06 -0.17 0.13 -0.65
Q15 -0.41 0.22 0.04 -0.65 -0.59 0.11
Q16 -0.40 0.29 0.09 -0.30 0.78 0.23
Q17 -0.36  0.23 0.75 048 -0.16 -0.08
accum  0.34  0.52  0.68
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Fig.5 The scatter plot of ql and (q2+q3)/2
red: students using online-exercise 40 times or more
blue: students not using online-exercise
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Table 4.  The result of principal component analysis of the exercise andquiz

data.
stdev. 197 144 124 098 077 068 061 025 020 017
ql 001 -050 001 039 065 -040 -0.03 -0.02 -0.09 -0.01
2 040 028 -0.10 -0.34 029 -0.04 -0.15 -0.09 -0.62 -0.36
02 042 020 -0.11 -0.33 038 -0.08 -0.19 015 053 042
Q2 025 -037 -030 -0.34 -0.14 -0.15 0.74 000 000 0.00
3 038 023 -0.15 053 -0.14 005 0.16 004 -037 0.56
03 041 019 -0.15 046 -0.06 004 0.10 -0.02 042 -0.60
a3 023 -0.39 -0.32 -0.04 -050 -0.33 -0.58 -0.02 -0.02 0.00
of 032 -0.11 059 -0.05 -0.10 -0.06 002 -0.71 008 0.10
of 028 -0.13 063 -0.03 -0.16 -0.11 0.03 068 -0.08 -0.08
f 022 -048 -0.05 -0.01 0.3 082 -0.14 004 -0.03 001

accum 0.24 041 0.56  0.68
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