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Abstract: Increasing and maintaining students' motivation is significantly related to the effectiveness of learning. In this study, a
questionnaire based on the achievement motivation theory was developed to visualize motivation. We also used machine learning
to predict students who are not keeping up with their classes based on their motivation and learning behavior, with the aim of
detecting students who are not keeping up with their classes at an early stage. As a result, it was confirmed that the use of motivation
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is effective in predicting student performance.
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Figure 5 ARCS Model Survey Results 1.
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Table 1 Motivation and percentage of assignments correct.

bAE L pr (<0.05)
%52 [ 0.907 0.856 0.038*
553 [ 0.715 0.684 0.056
%5 4 (8] 0.730 0.676 0.091
%5 [a] 0.889 0.846 0.079
%56 [ 0.967 0.967 0.256
557 [ 0.759 0.656 0.028*
%5 8 [a] 0.896 0.887 0.177
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Table 2 Motivation and assignment submission rates.

(VA A pr (<0.05)
552 [[ 0.974 0.947 0.043%
%53 [ 0719 0.699 0.110
%540 0.703 0.688 0.096
%5 1ml 0.934 0.944 0.419
%6 [ 0.967 0.984 0.495
%57 [\ 0.944 0.911 0.118
%5 8 [ 0.965 0.985 0.438
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Table 3 Motivation and Classroom Reflection.

2 [q] 3 [\ 4 [m] 5 [a] 6 [a]
WEBpro 0.234 0.250 0.280 0.030 0.157
WEBconA -0.160 0.234
WEBconB 0.070 0.010

7 9] 8 1] 9 [H] 10 [=] 11 [=]
WEBpro 0.260 0.183 0.236 0.252
WEBconA 0.023 0.147 0.109 0.190 -0.146
WEBconB -0.068 0.010 -0.05 0.058 0.058
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Table 4  Prediction Results 1.
1 1= 2 [\ 3 [\ 4 [m] 5[\ 6 7] 7 [\l
accuracy - 0.689 | 0.724 | 0.655 | 0.759 | 0.793 | 0.793
| 9@ | 100E | 1@ | 120@ | 13[E | #HK
accuracy | 0.759 | 0.759 | 0.793 | 0.759 | 0.793 | 0.793 | 0.793
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Figure 8 Forecast Changes 1.
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Table 5 Prediction Results 2.
vl | 2@ | 3mE | 4l | sE | 6 | 7
DB 0.722 | 0.667 | 0.722 | 0.667 | 0.667 | 0.722 | 0.722
WEBconA - - - 0.538 | 0.538 | 0.538 | 0.462
WEBconB - - - 0.632 | 0.316 | 0.421 | 0.474

8 [A] 9@ | 10 | 11@E | 120 | 136 | #K
DB - 0.722 | 0.722 | 0.722 | 0.667 | 0.667 | 0.667
WEBconA | 0.538 | 0.538 | 0.615 | 0.462 | 0.462 | 0.462 | 0.538
WEBconB | 0.632 | 0.732 | 0.684 | 0.789 | 0.737 | 0.737 | 0.526
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Figure 10 Forecast Changes 2.
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Table 6 Correlation between Motivation and Grades

1] 2 Al 30 4 [n] 5 [ 6 [l 7 Al

WEBpro - 0.221 | 0.373 | 0.263 | 0.337 | 0.366 | 0.321
DB 0.027 | 0.048 | 0.235 [ 0.209 | 0.288 | 0.253 | 0.265
WEBconA - - - 0.644 | 0.572 | 0.406 | 0.447
WEBconB - - - 0.426 | 0.229 | 0.410 | 0.456

8 [m] 9 [ 100E | 1 | 12 | 130E | HIEK

WEBpro 0.414 | 0.354 | 0.408 | 0.330 | 0.294 | 0.253 | 0.408

DB - 0.282 | 0.224 | 0.210 | 0.211 | 0.249 | 0.387

WEBconA | 0.383 | 0.362 | 0.310 | 0.346 | 0.385 | 0.247 | 0.408

WEBconB | 0.323 | 0.333 | 0.238 | 0.214 | 0.290 | 0.124 | 0.408
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