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Exploring predictors for academic achievement using

machine learning on LMS log data from the online course
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This study aimed to identify online learning behavior patterns and explore key variables for predicting
academic achievement by analyzing LMS log data. Data were collected from 48 students who enrolled in a
15-week online teacher education course at A Graduate School of Education. From 18,270 rows of log
data, a total of 123 features—capturing both weekly learning activities and overall course trends—were
used to build the prediction model. Academic achievement prediction was conducted using the machine
learning technique elastic net, and the findings were twofold. First, an analysis of weekly learning patterns
revealed that behaviors differed according to the type of learning content (e.g., video, link, file).
Furthermore, contrary to concerns about cramming or procrastination, most learners did not engage in
cramming or procrastination, with approximately 15% of learners exhibiting cramming behavior. Second,
the predictive modeling yielded 19 variables that were reliably selected for the final model. Key predictors
of higher academic achievement included: a higher frequency of content viewing and material downloads in
specific weeks; an earlier start to weekly learning; a greater number of completed assignments; more
frequent content access during the final-exam preparation petiod; and enrollment in an A-F grading
system. Based on these results, the study discusses the significance of the selected variables within the
course context, as well as the advantages and implications of utilizing machine learning techniques in

learning analytics.
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2 AHIYEA, A-F FHOE AHIPEAE FE3FE ScoreOption HT-E F718FA oM &3 A
g o] skEAte] wEd ARl #do] S AoE WSy wWEolth Auuas
IMS 277 Ho|HZEE 47 L AAS 1227] Wt $4A1 Alz"HoA s 3 A%
8 Ul d5E Tgste] & 123708 839k

o g

B ATolA HhgEeE g wakd i SPAAER 157 e s A EaAt
ANERHE TS e wdEolA AP 137, FHlA OE WES EUE 30830
SAERNS AL 2FF 1HCE, F 3080 HHOIANN, H 1490, EFHA= 3982 e}
Wk
3. 24 Y

S o= 2o eclastic netd TFE3FHUTE Elastic net 7]H-S ridge regressiond} lasso
regressions Ae A0 2 O FAAd BAE ¢3Sl ridge regressiond} AWML WS of 7+

S WEE lasso regression®] AHE EF AUTHZou & Hastie, 2005). T3 A3} 34 o]
golstH, & A7¢ dloleg o] Alglavt AL e, FHTE JAlshH Hi 2ol )
3 Aoz kAl AFHE X 3K Sonnleitner et al., 2025). Elastic Net: a9t A, F 71¢] %
& ETFE 7Y oE ridge$} lasso?] EFHIE 0—14k0] e 7HAH, 00 TS E ridged]
E4go), 10] FHEE lsod] 0] ATk AE HFASE Ao} 24T WAAAE A
Aohe TAAEER, Akl 25 3AAGTT 49 THZou & Hastie, 2005).

B AFole mdo dus s HE jlo] st Bl e Bt stol ety
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HEA7] FSOEL/AD) S N

QoY QHE HIE )
SE s E 2+ FE AF WS
4000
3500 0 5 7 3
3000 1 4 8 2
2500
2000 2 9 9 1
1500 3 7 10 1
1000
500 4 6 11 2
0 5 3 12 0
Ygy  YeY Y 4$8Y =2RY  IRY £8Y
6 4 13 1

(18 2] agd &y OHME BIet 7iol8 HEKX| 7|4 StEH S (CramLateCount) Bl JiZ

EA Uehgth 3, 24 FAtelM AR ShEAIR W FolA grol oolskel Ao WIEE
YA CramLateCount TS FASHATE 0 e A2 g2 v B3 T vt o] %o 8

F69d, 92 A, F J2E A YU HA Al

3} CramlateCount WS- 3 0-339] ZHES Zt= W R, RE &35S ok
A #5285 70, 18 Y 8 A HEUE At 4 el e 3
20%°13KeF 73] olshZ wghx]7] SFds5S Bl TFAe 41822 T34 85%%Tt WA
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A7) ShEdde 83 ol T daA e F THoE,
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o ool AT W9 Z|EFAE U 2tk 7ITIAE UFE 7IRN62-6/13)0) SEEE=
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X Diff W12 VODL 1252 A WA g &#HN A4 Al 2] R FEd vzt 8 0377
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6 ExamWeekFreq ZITIA A ) 7|17 EHlx HE s 48 0.230
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11 Total_Task_Completion 58 2 HA 95 FH 47 0.607
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- 2 3t Aol
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28 W7 AssignmentFolder View 733 #4413 dF 314 1 0.099
29 W9_File_View 952} By g 3¢ 1 0.059
30 WI10_AssignmentFolder View 1053} A3 9 314 1 0.053
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<#H 8> MHFE 197 8 B 72

314 W an wd A W 4 HAE W
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