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Abstract

Outcome-based education (OBE) requires that the achievement of curriculum objectives can be
quantified and auditable. However, most of the existing studies only focus on the value of report
achievement, and lack of joint diagnosis of the completeness of target-question mapping, the quality
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of question measurement and the distribution of cognitive level. Taking the course of mechanical
safety technology as an example, a reusable basic layer of achievement evaluation is created, and
the methodological test of measuring credibility is carried out. Taking 83 higher vocational stu-
dents’ A-volume final objective questions (35 questions) as samples, the evaluation framework of
two-level target system (K1~K5, A1~A4, S1~S3), Q matrix and scoring rules was established, and the
classical measurement theory was used to diagnose the quality of the questions, that is, KR20 and
Cronbach’s a reliability, item difficulty p, point two column discrimination r, Bloom’s cognitive level
distribution encoded by question type. The average achievement degree of knowledge goal is 91.2%,
and the average measurable ability goal (A1~A4) is 91.7%, which is good as a whole. The diagnosis
of test quality showed that there was a significant ceiling effect (average difficulty p = 0.916) and a
general low discrimination (23/35 questions, |r| < 0.20, a = 0.431), indicating that the achievement
value contributed little to distinguishing students’ ability. It is concluded that the reachability base
layer must give the mapping gap and test measurement attributes at the same time, so as to be a
reliable data base layer for multi-criteria decision-making such as TOPSIS. Pure percentage cannot
be used to deduce the conclusion of curriculum improvement.
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Table 1. Q-matrix
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Ql R 2 V
Q2 HLik 2 V
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Q4 R 2 l
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Table 2. Achievement and grade levels of the two-tier objectives
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K1 TAI G by 95.5 75
K2 HUR & 5 U5 11 89.7 R4
K3 WH 5% HB 89.3 R4
K4 Bitr s E 3% 84.6 R4
K5 A i JE A L 96.8 75
Al pjen satabrifca 91.0 5
A2 RS TEAN e 93.5 5
A3 UIEabv i 85.4 R4
A4 FrREE [ e 96.8 h75
1007 45 96.5 9.8
K1 K2 K3 K4 K5 Al A2 A3 A4
Figure 1. Two-tier objective achievement
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Table 3. Knowledge-point achievement and coefficient of variation

3. MRRERESERAR
2l FILR bk TR (%) cv
KP03 AP R E R M3 69.0 0.670
KP15 TR T A= ity M4 72.2 0.587
KP09 B4 4 285 M3 74.6 0.434
KP04 Bt 2 2B dr it M3 81.7 0.336
KP13 M ENYTEREES M3 83.3 0.248
KP11 pen el K= M2 86.5 0.215
KP06 L TR e 2 4 M5 90.1 0.212
KP08 AL LAR 22 LAl M3 90.5 0.324

DOI: 10.12677/ces.2026.1410782

229

QFTEE T


https://doi.org/10.12677/ces.2026.1410782

VEHRf A

S
KP10 LB M2 91.9 0.199
KP0O7 & IBVIHINUR 24 M6 94.9 0.124
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Figure 2. Knowledge-point achievement
2. AR ARE
3.3. BRBHE
ARG ik 94.8%. FIT 92.5%E AL, AN 77.1%, RS RER. X
52N DA S HERF 0 R G50 — B R AL A HER(M AR R B
BNz 7. 3 X =AY TR, 1500 F S AT B WA RE I R B FIW(L1 9812) 92.5% Fk i, Bk

DOI: 10.12677/ces.2026.1410782 230 ClE e E= R


https://doi.org/10.12677/ces.2026.1410782

VEARf 4

(L2 FRAF) 94.8% IR 2, 2R3 NANBIFEE 77.1%, EZEL 17 NE D M. X5 o 45/ ioRE
B, B ZiksEkE s DRI G DT KT MRS EPRRERE . FAERRARS AN, HRERGEAER
Z ERER P e Bk . N A A 2 WA 16 T AR

Table 4. Score rates by objective-item type
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Figure 3. Comparison of scoring rates for objective question types
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Table 5. Summary of item quality
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Figure 4. Item difficulty-discrimination scatter
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Table 6. Module achievement aggregation
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M2 Hazard ID 2 89.2 0.207
M3 Protection 6 82.4 0.362
M4 Electrical 3 89.5 0.266
M5 Special Equip 1 90.1 0.212
M6 Machine Equip 1 94.9 0.124
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Figure 5. Module achievement (M1~M6)
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