RN LR e SR 3 2 B SE R AR e v
SN LTI

SRB%PH
TTAME SRR AR S B TI25 0, /175 &5 214153
DOI: 10.61369/VDE.2026120028

i E  ARAEERRERANAEWRETE Linux FRESCISIRRIRIERES), AMRWEH LR T EMRlA TEREXISNER
ARZERFEN, S ERLEBFEFENFERNDERK, RIEHERTMESHSOE, RATIAZERES
FERER. RIEFENRATESHTHEI, EREMEAERES, HESBNEINFBEHEIES ZHRET
o SERRLARANEATHE 107 B A AR, 18450 ARA Al RS EHE, WHREI8 NRAEREFER, E8
Bon, HRAEESRE. NEER. PEESERERESTHRAMNAEAEHNESNTIRE, LEEHSEE
SIERSBRENELRABRRE, HRRE, £/l Al AFSERFEBERERFE Linux HXERENSERKEEN, A
B B ESOISIREN M RFRHMTSE,

X @ 8 : £alAIER; SBEHES; Lnux HEESEE; MEEES; RUHE

Design and Application of Tiered Experimental Courses Supported by
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Abstract : To improve Linux—platform security skills and hands—on performance among students in the
Information Security Technology Application major, this study designed and implemented a
generative—Al - supported closed—-loop, tiered instructional model for skills—oriented laboratory training.
Addressing common limitations of traditional lab teaching—such as large heterogeneity in students'
foundations, delayed feedback, and insufficient individualized guidance—the system analyzes
learners' task completion, time—on—task, and execution logs to diagnose weaknesses and generate
targeted remediation tasks and learning resources, while instructors adjust guidance based on real—
time learning analytics. A quasi—experimental study was conducted with two intact parallel classes
(N = 107): the experimental group (n = 59) adopted the Al-supported closed—-loop tiered approach,
whereas the control group (n = 48) followed a conventional teaching model. Results indicate that the
experimental group outperformed the control group in overall achievement, excellence rate, tiered—task
completion rates, and average task completion time, with notable gains in intermediate—to—advanced
tasks and operational efficiency. These findings suggest that generative—Al-enabled closed—-loop
tiered instruction can strengthen Linux—related security skills in vocational education and provides a
reference for personalized reform of skills laboratory teaching.

Keywords : generative artificial intelligence; tiered instruction; Linux-related skills lab; personalized
learning; vocational education
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