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Abstract

In the wave of higher education digital transformation driven by generative Al, the traditional teaching
model of the Machine Learning and Data Mining course can no longer meet the new requirements
for talent cultivation in the intelligent era. Supported by generative Al technology, this paper sys-
tematically restructures the entire process of “teaching-learning-assessment” in the course. It cre-
ates a human-machine collaborative dual-teacher model, constructs a “Mastery-Reconstruction-
Creation” three-level project-based learning path for specialized innovation, and establishes a de-
velopmental evaluation system centered on students’ digital portraits. Based on this, a collabora-
tive education system integrating “precision in personalized learning, depth in the integration of
specialized courses and innovation, and internal drive in ideological and political education” is de-
veloped. Through alongitudinal comparative analysis of data from three semesters, this approach
has effectively enhanced students’ personalized learning efficiency, their practical ability in inte-
grating specialized courses and innovation, and the internalization level of their ideological and polit-
ical literacy, achieving a simultaneous deepening of technical training and value shaping. The research
findings provide practical examples and theoretical references for engineering courses in higher
education institutions to innovate education models and implement the “Three Comprehensive Ed-
ucation” with the aid of generative Al
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Table 2. The process of “Learning”: three-level specialization-innovation project chain progression table
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Table 3. Digital profile of students’ comprehensive competencies
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Table 4. Specific applications of generative ai in each teaching stage of the course
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Table 5. Implementation framework of the ai-empowered “Three-Dimensional Integration” collaborative education system

= 5. AL IRBER

“SHEA” EE A RIGHELR

Mg BT S FRA
SAEBNTE R AURTFSHSG, & N b S 6L i A A
4 SR, B I S e
“ o AEREZNEL TR R SVM ETE AT SRR S, A
e TROE MR R RSO E ATLAOR, R
;%ér ‘ i I 542
e L R IR A 4 e
prens ot S T e
BUH %51 5 éggggg%;ggggzi P AL A2 e OB DU B . WRBIR b
%3 N 2Ky BTN I\ B TR A 2 N Ti %:4 %L N
BIER oy e BRSPS RS S PPT 4 Hyeis
GOlG BRI MRS SRR AT Wt WA RN T, A ALK
- ik A8 IR AR BT E), R L5 Ry
LB ﬁ%mgﬁégﬁ%miﬁ ERtf U LIRS TUH, ALVERA
o ~ A I =) ~ TN A 2%
e il St RCIIR. 2 B A S
R Emgrankn, may AU IR
EWAS @B, EAHARERE g =
BEEA  RHEEEST  MAEN AR OO ARG CRB TR L

& GASKETEIUN

=
0

1, M ERA S

B AR A X L, F

MBEHR Gy s ALRRBIS o SU By A R %
82

TEATTIESN ASCEXER By o a2 SR8 MR, 3
wEym 0 ATRIBREET, Rl LR AT SOF, HERTEEME S  f

WRERBE

3.2. ZHMEIE AR S RGRELEH

NIER A - B - BEL” BANBERRAIIRS, AREERER . 2. B0
RPN AR HIT e R G Beit, (EBAE RGN AT M 52 B E/ N3 . St A2 eaE 04Ny — 72
TSN, R “ IR O - T REEIAT - GRSk - IME SRS DA SR, A B A it AT SEBL
ARG MERAEE. —REBRERAAFERG, B M2 THMET G REEIA
B, EBUEBIESTR, TERE LS5 EA . ZRMESNFUNM AR #H R % I8k . B
4E5) 2 SO EX e, BT EE IS U R BT 0TI AT BN T RIS RS R

DOI: 10.12677/ass.2026.154362 752 FESRERTH


https://doi.org/10.12677/ass.2026.154362

FROCHER %

B RE o VU EESLFNR BES) BRFF=ZEVPMHESE, PR AT S B) EE RS . o AR 05 H
P S RIRRIE T, TR “RE IR RS R AR I A PR VR 5
3.3. ﬁﬁilh\*ﬁilﬁ‘ﬁ@

NERE=4EE N EAR RGN, AR FE T RO “HL . T SR ARG EN, MEH
ALREE “2 - % - W7 — A =4t A E NSRRI, i 1 Fros. 8Ll “HAaRIkE . AN
[l AL R ObLE], f B MmaE, T fERRENE. VP R REMANES, B
FENAER . LB NES RS

RIS S
7 wRSEE ) 7 FRSEREN )
=roAtaifE S BEEE
(€2t )z ea w2 =1)) (A {EER)
AdRES T ﬁﬁﬁﬁﬁl\
(Al =S =) (EiHIEE)
(FASALEIE+ XEEERHIES)

~/

7 zmpmEm )
=20
=)

Figure 1. Al-empowered three-dimensional collaborative education model for “Teaching-Learning-Assessment”
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Table 6. Longitudinal data of learning engagement and personalized support
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Figure 2. Longitudinal data analysis of learning outcomes
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Table 7. Longitudinal comparison of specialization-innovation project completion quality
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Table 8. Longitudinal comparison of the effectiveness of ideological and political literacy internalization
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Figure 3. Student survey feedback data
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