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Abstract

Under the background of engineering accreditation and Emerging Engineering Education, traditional
“Mechanical Design” courses for non-mechanical majors face issues like structural disconnects and
cognitive friction. Guided by the OBE framework and integrating constructive alignment and cogni-
tive load theories, this paper reconstructs the teaching system. It reshapes objectives through cross-
departmental reverse design; constructs a three-tiered module structure of “foundation-extension-
practice” following cognitive laws; implements an innovative teaching method based on embodied
cognition and self-determination theories, employing a “triple synergy” of time, space, embodied-
ness, and motivation; and establishes a “triple combination” evaluation system for quantitatively
tracking achievement. Practice shows this resolves conflicts of limited hours and weak prerequi-
sites, raising the achievement degree from 0.624 to 0.795, and significantly enhancing students’
cross-disciplinary problem-solving skills, and providing a systematic path for the construction of
similar courses.
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B R BT IES R R S IR RIZIE6 R, B E B4 2 ¥R N RE M TR A
ACHNEEAE ML, B TR @S5 THREE T FCGET (R Faik) iE 2 k2 E
s LRRZ0E Wk A% 05 . fEEPR TRE BB L, B Spady 2 H A F % E (Outcome-Based
Education, OBE)HEZELLK, HILL “ &2z 2]/~ 7 AR M F AR R OOy &k EiE[1]. Biggs £
IR FBE— PR T M 37 (Constructive Alignment) 18, SRIFEFL TR S) . ET
T 25 TR 2 21 B R (ILOs)IE il AR GV I R RERE S [2] o SR, B frre i s 4 2 I T2 et A R0
a7 S B AR S R BRI R O 205, ARAA 2 B P9 4 TAR20E 0 70 SR AR X £ [3]

OB TN S AR TR b (6 SR 2% A9 TR 8 e )i 28 (1 S B R A
TE S 2E A 3 TR KR WS R 5 428 U AR 0 fRe 17 T, A AT S AR AER . Ebr B¢
F 2R AR BT FC R B, JEA L b S A 7 TG i B B AR i 5 7 AR KR, W 5 IRk
= SABHE S R TG P2 A2 T B “INSIFEAT” (Cognitive Friction) [4]. N T ZRX —F &, KR3E—LEKF
K251\ CDIO (F/8 - Wit - skBL - 3847 ) B il H 3K 24 A (PBL), SR iE AR RIE 54Tk
JSF R BE i ARG [5]. AT, XSS EBRAT IR R 2R T stk . SR o8 a2 o il g, B
T AL 1) T 5 b 7 I FH B s R I AR AR 8 K EANRY - — 5, o5 R R AR AL T b S A ) TR
1% i EIEE B RN R 2% P e T ELBEAR S5 9 — 5T, 7E 50~60 I BAR B R AR VRN 1Y, fE 4L
SR Qe LT RN UM RS RE” 5 CAMEATB E RS R 7R .
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Figure 1. Overall study design
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Figure 2. Technical route and implementation approach
B 2. AR R EHEIRE
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2. B LSOE] . FESEEIAFIFA YT, Z5E R R 5 I S TR, E B A A
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7€ B4 (Self-Determination Theory), &G4 R IIENL¥4AR “AEFE” 5 “MAFE” . @
TR P BRI SR S IR A L ST BRI H (KR BB )M TR, bR ). AR L
S TR E P3RE “OHE TR, WS A B HE T

34. B “ZENHISS” BRESUETMNER

PO A SR AR Y OBE B R S b ik e HFFLME “ B2 H” MR BRI, RAELE
YESE . SLARCHIFT PRI A R

1 &E5IRE A FRIIR BB (A SR BB, RIESR TPl BRE D8 IH VAR
SO S R PR VPO O . SEEIN 27 O] VR MR SR ER IR 5 S et R 1 ROV TR R E
ITBCE AIHERE .

Table 1. Matrix of course objectives and assessment methods
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Table 2. Analysis of achievement levels in a non-mechanical major
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