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In recent years,

Abstract

there has been a growing disparity in students' foundational academic skills,

the

importance of personalized learning through Al-based programs that collect and analyze individual learning
data via online platforms has become increasingly emphasized. This study aimed to investigate the
relationships between students' initial knowledge status and their academic achievement in college-level
mathematics courses, as facilitated by ALEKS, an online platform developed by McGraw-Hill Education.
Seventy-nine participants were divided into three groups (high, medium, and low) based on a initial
knowledge test. The results revealed significant differences in the completion of ALEKS assignments and
final course grades groups among the different initial knowledge groups. While there were no significant
differences in ALEKS usage time, midterm exam scores, or quiz participation rates across the groups, there
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Analyzing the Impact of Al-Based Personalized Learning on College Mathematics

was a significant difference in final exam scores. This study confirms that initial knowledge in mathematics

significantly influences students' academic performance. Additionally, the study found an increase in learning

activities, particularly among low-performing students, through the use of Al-based learning programs. These
findings suggest a need for further research into the effective use of ALEKS for low-performing students.

Keyword : College Mathematics, Blended Learning, Al-based Learning Program, Personalized Learning,

Intelligent Tutoring System
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26.20, p<.001, Cramer's V=0.58.
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(2] Al B2 AE OjR0| M2 AM 55 ET BEt 28
[Table 2] Pre-acquired Topic Group Classification Based on Al Program Completion

Al T2 2t ofE
Tz 5 ojt= X Cramer's V
HIT(H) | HE%) | Y1=EF) | HE%)
IESIS (3)) 21 38.89% 1 3.85%
=7l XM &2 | BEChm) 26 48.15% 7 26.92%
26.20%* 0.58
VSESISN) 7 12.96% 17 65.38%
b 54 100% 25 100%

Note. * p < .05, ** p < .01, *** p < .001
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[Table 3] Pre-acquired Topic Group Classification Based on Grade Groups

4y 2x
T= A B Co|st X2 | Cramer's V
Mz () | HZ2®%)  Y=(F) H2%) |YZ(F) | HE2®%)
MCHH)| 10 | 4545% | 13| 39.39% 4 16.67%
ok 60 [ 2727% | 14 | 42.42% 6 25.00%
ok | 6 | 2727% 6 18.18% | 14 | 5833%

b 22 100.00% | 33 | 100.00%| 24 |100.00%
Note. * p < .05, ** p < .01, *** p < .001
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[Table 4] Table of Kruskal-Wallis test results of Al Program Usage Times by Grade Groups

Ao=2 LIEHRCH(2)=345, p=.18). EEoL HH0| 2 & Al ZE1H ARA|ZHS] X0[= L
URUCH(2)=0.34, p=85).

A B C 0|5} p-value | Post-hoc test
First Hours 8.39(6.67-11.01) 8.11(5.97-10.69) 9.97(7.95-14.07) 0.18 -
Second Hours 7.27(5.17-9.10) 6.16(5.07-9.36) 4.19(0.51-8.78) 0.10 -
Total Hours 16.20(12.86-21.01) 15.57(11.13-19.38) 15.09(9.80-22.79) 0.85 -
+ indicates statistically significant with =&

A 1E(E), results of the Dunn test pairwise comparisons with Bonferroni correction, p<0.05
The data are given as the median, and the 25th and 75th quartiles: Median (Q1 - Q3)

*

p<0.05
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[Table 5] Table of Kruskal-Wallis test results of Al Program Usage Times by Pre-acquired Topic Group Classification
k315000 EXS ()] HEThL) p-value | Post-hoc test
First Hours 7.70(5.18-9.27) 7.85(7.22-11.26) 12.24(8.57-15.28) 0.20 -
Second Hours 5.97(4.76-10.71) 6.16(5.07-9.36) 6.37(3.65-10.39) 0.82 -
Total Hours 14.39(10.44-18.30) | 14.87(11.27-19.11) | 19.41(11.44-24.59) 0.20 -
t indicates statistically significant with =&

A 1E(E), results of the Dunn test pairwise comparisons with Bonferroni correction, p<0.05
The data are given as the median, and the 25th and 75th quartiles: Median (Q1 - Q3)

*

p<0.05
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[Table 6] Table of Kruskal-Wallis test results of Grades by Pre-acquired Topic Group Classification
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* indicates statistically significant with %52 1-E(E), results of the Dunn test pairwise comparisons with Bonferroni correction, p<0.05

The data are given as the median, and the 25th and 75th quartiles: Median (Q1

#p<0.05
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