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Abstract

As the construction of new engineering disciplines enters a new phase characterized by interdisci-
plinary integration and engineering competency orientation, the “Action Plan for Adjusting and Op-
timizing Higher Education Discipline and Program Settings (2025~2027)” and the “Accreditation
Standards for Excellent Engineer Education” issued in 2025 have put forward systematic require-
ments for assessment reform in foundational courses of interdisciplinary programs. Addressing the
common problems in the Biochemistry course for Biomedical Engineering (BME) majors—namely,
“assessment emphasizing knowledge memorization, disconnection from engineering competency
development, and students being passive recipients of assessment”—this study constructs a Three-
Stage Feedback Loop Model for BME (TFLM-BME) based on the “objectives-improvement-outcomes”
framework of “Assessment for Learning” and the Classroom-Based Formative Assessment (CBFA)
framework, integrating the concept of “Assessment as Learning”. The model restructures the course
assessment system through three stages: goal anchoring, evidence elicitation and feedback advance-
ment, and self-regulation. Diagnosis based on 97 undergraduate survey responses reveals that the
traditional assessment system suffers from functional dysfunctions across the entire chain of “ob-
jectives-elicitation-interpretation-feedback-action”, failing to support engineering competency ob-
jectives such as “problem analysis” and “design/development solutions”. After one complete teach-
ing cycle, the TFLM-BME model significantly improved students’ clarity of assessment requirements,
quality of assignment completion, and level of metacognitive reflection, while the quality and com-
pleteness of classroom formative interactions were notably enhanced. Repeated measures ANOVA
verified the statistical significance of assignment score improvement. The study demonstrates that
reconstructing assessment from a corrective tool for disciplinary knowledge into a cognitive scaffold
for interdisciplinary integration—through the complete chain of “assessment implementation - re-
sult feedback - teaching improvement + learning improvement - utility generation”—can effectively
promote the implementation of “Assessment as Learning” in professional education contexts. Mean-
while, the model faces practical challenges such as teacher workload and student adaptability, which
require supporting strategies. The research provides a practical paradigm for assessment reform
in similar interdisciplinary foundational courses under the new engineering education framework.
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Table 1. Survey on learning motivation and learning engagement of BME stu-

dents (N =97)
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Table 2. Attribution statistics of students’ learning difficulties in the course (Mul-
tiple choice, N = 97)
2. FHEREFIRQEARGIH(ZIE, N=97)
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Table 3. Overall framework of the three-stage feedback loop model (TFLM-BME)
% 3. TFLM-BME =} R IR FIEF R BB (R E LR

PR CAPHES: KR CBFA B0 XA R

BRI B o e o BetSHiAmE  BME Bl
ARV 7N Sl
H—b samiomy  mwew, CBDENE LR
e 5% H hagh - ML B IT o
H bR Pt H bRk = ) “ TFEN
e HRR i
N \ =R TRAHE
Hom TEE Al R . .
. . sl ROMEER  F. 3+17 R ROUEM ‘B
R SRR R IR il s meE AEATmEA
o o e
= FH piL:!
T wpyy | FOROETEL. RER Eﬁ%gfg‘ R BT
EESSL R * JEARIEE . ERNTR TR s sy
I Bt R 3

R BLTHIBAE “ B - 2 - 27 — AR, BRRE H bR #ORE R IS R G g —, BRI
RANFCE R, AR THEE A, (TET7 R (2025—2027 ) ) $2H “ Ll 2 Bl A i 5 8
138, IRFECA A FIEAR, SN TR REIRAEA H #%” - TFLM-BME ARG 55 i IR 20X — 2
SRAEUVRFE OO THT A7 552

4.1. F—K: BEEE—EITRENSEHITNIFRE

BEE IR REPPAT I« REDARIE” I “ FEAR LI R AN BN “ RES IS HIZE WAL 2 K0 R 20T BME
Fh iR o SEMABEETEN XAIE T AR B AR, R N AR

DOI: 10.12677/ae.2026.16112377 220

AR


https://doi.org/10.12677/ae.2026.16112377

s}

CEERIRIRYERL 7 ) “ TRERE YRR B

MRS BE TP . —BUEA LRI, AT A BME Tl ae s 5 Bk, K
“BETRLET CLRERNH” WA OAEREIREN 1~5 ST AT AR, FREE RN 4R
rOhRE, BRI =g R R . BBV BOMIE it AFON A BV B E B SE
ZM, AAbrdEan 4 .

Table 4. Five-level scoring rubric for high-order competencies of BME majors (dimensions of medical-engineering integration
and comprehensive application)
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Table 5. Survey on perceived effectiveness of the formative assessment mechanism (N = 117)

= 5. AT ALEISERIAFIEEN = 117)

RN e[t g PLR I A KGR TENEE
IR IZ B R 53.0% 47.0% 0% 0%
YRV 53 b 68.4% 28.2% 3.4% 0%
S Y 0 ek 1) 65.8% 30.8% 3.4% 0%

DOI: 10.12677/ae.2026.16112377 222 HHHRE


https://doi.org/10.12677/ae.2026.16112377

s}

5.2.2. (Rl REFERA, ZitEREMEIE

ot PO YRR S VM B O E 43 EAT N R, 45 R 6 oo AEME T3040 IS — TR 13.4 47 (4 20
SRFERE VIR 16.7 57, Rilb$eF 3.4 405 WorbrdEZE A 2.7 FE 42 1.9, UL AR A (4R ot & 22 PR IR
AN, TR S G B A AR THE N B R, ARE T PP AT A E

Table 6. Statistics of quality changes of four after-class assignments
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Table 7. Distribution of depth levels of students’ reflection texts
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