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A Study on the Implementation of Serious Game Learning
Multiplication Table using Back Propagation Neural Network
on Divided Interconnection Weights Table
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Abstract

In this paper we made the serious game learning multiplication table to be evolved. The serious
game is to induce the interest of the learner. This program has an interaction form which reflects
the intention of the user and using this program a learner to learn the multiplication table as
teacher’s location are training a program that are seen as the abata and came to be that learner
is smart. A study ability to be evolved used an back propagation neural networks. But we
improved a study speed using divided weight table concept. The engine is studied perfectly in
00~80 times training. The learning rate increase to various non-monotonic functional form not to do a mechanical
rise. And the learning rate is similar with the study ability of the human.
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Table 7. Answer Rate(1 time study)
SN 0| 1] 2|3|4|5|6|7|8|9|¢#
0 100| 100| 100| 100| 100| 100| 100| 100| 100| 100| 100
1 100| 100 | 100 | 100| 100| 100| 100| 100| 100| 100 | 100
2 100| 100| 48 | 46 | 47 | 59 | 66 | 33 | 35| 32 | 55.6
8 100|100 | 54 [100| 31 | 41| 33| 35| 21| 25 | 54
4 100100 47 | 36 | 24 | 21| 18| 21 | 32| 17 | 416
5 [100]100] 47 |26 |20 20] 23] 21| 15] 16 |388
6 100|100 | 100 | 34 | 24 | 25 | 22 | 21 8 | 16 | 45
7 100100 | 42 | 30 | 25| 22 |20 | 14 | 15 | 14 |38.2
8 100100 | 33 |28 |20 |29 |16 | 14 | 8 8 |36.6
9 10010036 | 28 |17 [ 23| 9 |14 |15 | 14 |35.6
e 1100 | 100 |60.7 |52.8 |40.8 | 44 [39.7 (37.3 |34.9 |34.2 |54.44
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Table 8. Answer Rate of Multiplier
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3|

10 | 100 | 100 [ 70.9 | 61.8 |48.3 488|454 |42.7|37.1]36.9
20 | 100 | 100 | 71.4 | 68.8 |60.9 | 70.4 | 51.4 | 68.8 | 42.8 | 51.1
30 | 100 | 100 [92.8 |89.3 | 76.7 | 75.2 | 59.9 | 77.6 | 68.6 | 68.8
40 | 100 | 100 | 100 | 100 |76.2 |83.7 |84.2 |85.2 |66.1|77.6
50 | 100 [ 100 | 100 | 100 |85.7 |92.8 | 93 |92.9 |79.8 |84.5
60 | 100 | 100 | 100 | 100 | 100 | 100 |92.6 |93.2 |91.2 |92.3
70 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 |95.2 | 100

80 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
90 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
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Table 9. Answer Rate of Multiplicand

E{f 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
0 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
1 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
2 |59.6|75.7|83.3/93.1]100 | 100 | 100 | 100 | 100 | 100
3 |72.8]72.6 (928|100 | 100 | 100 | 100 | 100 | 100 | 100
4 |51.5|582|69.884.4 (926|100 | 100 | 100 | 100 | 100
5 |415|64.4169.3 758 | 93 | 100 | 100 | 100 | 100 | 100
6 |435| 60 |66.9 |75.885.9 | 100 | 100 | 100 | 100 | 100
7 |37.8 453 | 67 |91.9 | 100 | 100 | 100 | 100 | 100 | 100
8 |42.5|50.7 {91.3 |91.2 | 100 | 100 | 100 | 100 |100 | 100
9 [42.7 |68.7 |75.3 |83.2 |97.8 | 100 | 100 | 100 | 100 | 100
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