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Abstract

To address the insufficient integration of online and offline instruction, unclear pathways for pro-
gressive competency development, and fragmented educational objectives in emerging engineering
education, this study develops a digital and intelligent teaching model characterized by “dual-line
integration, three-stage progression, and four-dimensional empowerment”, drawing on constructiv-
ism, situated learning, and outcome-based education (OBE). The dual-line approach organizes diag-
nosis and feedback, while the three-stage approach progressively increases task complexity and the
level of practical engagement. The four-dimensional approach translates value cultivation, digital
intelligence empowerment, engineering practice, and innovation and research into explicit task and
assessment requirements. These three components are interconnected through a shared body of
learning evidence to establish a continuous cycle of instructional adjustment. Using Mechanical
Drawing and CAD as a case study, this paper illustrates the implementation of diversified knowledge
and competency maps, online-offline collaboration, practice-oriented task sequences, and virtual-
physical integrated learning environments. It also discusses adaptation strategies for theoretical and
practical courses, as well as engineering and humanities courses, while examining the constraints
imposed by resources, faculty capabilities, and technological conditions. The case demonstrates the
practical implementation of the proposed framework; however, its learning gains and effectiveness
across different courses require further validation.
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Figure 1. Frame diagram of “two-line, three-order and four-dimensional”
hybrid intelligent teaching mode
B 1 “WE=mmg” REXEERFRAIERE

DOI: 10.12677/ae.2026.16102267 1608 HEHRE


https://doi.org/10.12677/ae.2026.16102267

HO
I
Ul
4

2.1. ERKBESIAFHF RN

JEME SCIRISA ) H A DA A b, I AR Bah S RS SRR 1] dEk, BT
5 AT R R RN AR ZE, 20T BT @EATE SOTH LB B S A, RS Rt
FHEIE SR : XU SSBE DR T A2 [ S8 A — AR 55 T O SR 1) 2 ST, Tl ] SR B in 2k L ¥R I S5 IR 5% 3.

8L S AR FIIRE I S 2 5 At 2 SRR AREOR, IR 2] 38 AL G2 5 1B E 1A E 78 73 1
LS 5[12] AR EEMIRE SR, Z8G TREREEE . TR0 A BURHE S5 2 HE B P 1R
SRS H BRSSP =B AR T E A R gy, TR KRR AR S R . SCRF IR 5T
FRAERI LA AL BE TT 2B

5 R 1 RO SRR ) F bR S et S P TR SR ) B AR W& Eh . TR — B AR R 10]
[13], AR BRI E TEE S MR BLEPP O, OB 203G . B0 T RIS TRESEER AT QI g
TIN5 B PPANLERE . DU4E A RAE T 30 2 AR VYRI5 S, T AE 28 58 i TR 55 1 75
FL[R]I (A N B R B SR . A DU TRR S 22 I AR TRAESS IR B A & A H AR R
[ R P S B R AR5 SRS

22. NE&ERE: REHFLIENIREE

P SR ST U LY RIS AT L, B B BT e B R e 1 R X D
PRI I . 28 DAKFER B & BN EIE A AL R RRARTT IR F =T . RS, (R A NS %1
KA, SCORIREHEREL 552 R sh A, & T REFHT B8, TRESHEMITH B, sBRiR N
s SEER 5 i R o BRSSO EOE AR S, BUEERET. Wb WA, B B
T NI . B R AR R R 5 0 A

23. ZHrigidt: BRITRENZRIEFES

AR RN RV TRERE S O, M SRRt SR E B BT e =B ik U %
BRAE o SERHARIY S RN SRS REVISR, I35 58Tkt ZR6 N I R AR 55 K8l 5 TREVIZR,
SEACAVUT R ANZE A N s LB R R I H S RHTIZRMANE IR, $271 = 2% TR e vk 5
QUBTEE . =B B R EN A s B Sk OB 4R T, SEBLTRERE /TR HAR AR S AN 2R 1
ey A e

24. HdEmEE: RELEARNE AR

el TRIAA IR MR G 2K, B IMERE. B ee. LRESEMTE) TR E AR
R EE . UMMEEE R TRETUE. WNLRFFM LI, DIBCE RS T £ A 22 ST R g
TRMHAIRE), LTARESEESRA Bk i B D RE /g, LA G SHE AR T 2R AR E 28 5 BB Sk i
RIEERL S, HESHRIRMEIR . BEAIRETR. RIS E G PR Rt .

2.5. ZEAHEINHI SHERTTE

PAURAR BB A AR 55 9], PRATZ 2 WikUn] S AR B S5 B AR BOTESS o, TRAPI7ESK
Yool = HER R SCHE T SE BB RE AT S A, SRR R S AR BBAT RIE T 5 [ AR 55 W] A
RELIZP Y e B TR A S oo, JF IE =R #0y TR, TR AT YR G E I R PR .
2 LR TR S AR A, B BUE 5 E 7 ZERAER I 2 STIESE, 2 UEPPI SXURRIRIMEE T — B BLi
WIRESCRE, RS AR5 SEit. ROV B R BT Bt a3t

5

RS

DOI: 10.12677/ae.2026.16102267 1609 HEHRE


https://doi.org/10.12677/ae.2026.16102267

SHO

48

SR R RN R BN B — B USSR 2t . A R, HE DLORIERE AR S5 1B GOniR s fUH
=B, S RSB AR i DA DU4E, AN BARMES 51, BAEE T Hiskid. =
FRENS, Al AR BRSO BeBE 7, SR BV 5 R R BCA TR ISR . Ik, AR
R[5 2 T AGL 36 (RO AL 18 » 10 {0 2 = 48 2 X 8 B s 0 s 368 o B TRORE o TR AT A 1) 80 S0 FL IO

3. “WME=Mm4e” #HXREHEHLE
3.1. MERAWELZ L& T hERNEFAH

BEXTEE BT A E IR, SURE A R S 1, DL S R by, EATRAT. PR
L RE R, TR BRI, R IRA. SURBAI IR S EEENL . L B SRR AR HE B
5HEF, IR R 6 FIRETER AL BB G ROR . —4E CAD B, TR R FI<55 7 5,
T e T2 AR BN B REEBEAMEL BEIRAELS , JF RS 1T 0 5 PR Y sl A& 2415 E R
2N SEARBCA AR RIR AL S REIRTE, WAk b2 1 12 WoRs 8 AL IS M R AN 55 1, 8 30
HaC IRIFUAANVNEL PS5 75 5T R B RO o AR5 SE B ST H BO% . RUERBRBI I SLAR 55 M4k . 4K
P HIEAPE S BB, AZk EEORSR SEC T Ber it IR NI RIS SOR R 4k Bt e 2], B
B ERBTASHE T 22 SRR IR T B RRA IR T B el R A

3.2. ZHrBE A TR DM IR BE

L OBE R T A1 BE & A 5100, 6 URAE B AR AN R RO BE I 2R, JFIEE 5 Z AHILR K- 2T
SSMISEERIUH o FERPARIFT BISEZ ORI A /S, 2 A 2], Beee BEaaN, LF
TFRESERE 2R BRARBE R ARSI 25 SR N FTRRCR — RRBEEIA FF, - SI N4l TRE SR 51 A = 2 s
LS5, @I F LR E Sl J5 RO S PR SEBSR T RE R A TR RETT; BUBTHH R Mk
HLTH AR SRR B A TR E SE AR 55, HARIBN M. T H BRI stit, HEsh
SNSRI B 4R B 25 A 8L R R T 6118 H IR R TT

3.3. T4 sEE S U R B ALE

T E 258 . BUEIRAE . TAESEEANRT QI T8 RGN RIE B b BUEWA . Beaimsh M g 2.
PERE R M ER N, K TR TR TRRBEA RN T L) 5 TR, B
IREER AT 2R, K AL TH AARENE . =4E@ i, Bor 22 B MR B BoRRN 555 TR
KRBT, MBI B SLARS, BRI Se A se Bk &, WHE BHE R HAE Ka),
K HOTRHITIE AV BOR L SRS M QTR QLI H e o B BHIE S SLBRAE 5%, SEILBLIHE 2
PAZE(E R LAEUIEH

4. TERNARG: (HHEHEIER CAD) REXNE

DA R R4 B2 PR G S U—mIRAE (ULl B & CAD) Jysiiieaifds, K2k =B DO 4R BT 28 PRAR
V. Head e BEINGRMSE BT el e . IRIRAEELRG W iRAE . IR B BURTERAE S N T8 RE R
=]

A

=

N

B @B RS O, DUERE AR AR . =B et R /1 athr . DU4ES:
EREPNER 7

4.1. EMAENR. B, BFESTEE, FIYEUHFHIRIRE

FI SRR AR GE A AT TRERE T H AR, RGMEE 156 MEOAIR AU NEZE KR, HWETRFEAIR
i, Il — 20 T8 Rk T TR A SL AR B 21 52 0 T A 2R 3 AU 5 Ay e 2R 1 0 A RT3 5 R L s 1

B

DOI: 10.12677/ae.2026.16102267 1610 HEHRE


https://doi.org/10.12677/ae.2026.16102267

RRE &

SEPUENR AT TRR S5 B AR 2 o0 k. DLEIRE VR4, ¥ 1016 28, 80 AN EBIZEF .
689 =4 CAD FE#UMEAL, 145 ANl il B TE FE A5 A0 130 TR0 J7 7= b TR AR 2 T2 BHR 45 e A0 4
B, HEBURAR BEUR B AR ) SR AR, 2 ) WA G — LR R T HER A, N E 3% 0]
AL ST R IEBTRSCHE, W& 2 s

=] 0 ] 3k 5 - ;
(M EIE R CAD) HiR E i M B AR - M A 0 37 @ nns B mwxw
IO - BEhEE - TENA - SSHE — BRAHSHSS. TEXERSHFLOFENNIANTEAL —  [C) mnen PR
MIREE 10 EREESHERS 1.2 LAfE 13 SEIASHE 14 BESEESE BEHEE
o BE6E. KB, FE BR o BA\OERER d o FIHRE o B sy
4 CRIBE ooy - PEERKE f\ - CADAEFR //; -rtan (1] @ R
- BRER - EWEE 4\ -gmans 4 - waan ([ FT i s
Lo 5 g4 =
- - ] (30 mmmenx 3.2 IHBRTRE B Ty

* BAME. GRE. [HNE « RYHIERE AN

- JHE * RUFEH®E
ot ‘ﬂlﬂm! . BALOHR HE (] comsmees
1 IR
\ =) | e

AR 2.1 BEESUE
AR - BEZEFES
TRESIF * SuEnREH ﬁj

- AL Bk, FREOEE

Y . o
- BEus [ j{ [ 3.3 ABEEA 3.4 NEERESHAER
. mEH. 8RR 3 5 T 2 .
Somm Pl E ¢ BRSES  (Flecw[A] | - smemmes - wmatnEn
ol 2.3 @aEHAE 2.4 WAE £ ;Ef’}é . BABRER  fmi
ST - ERmERER - EBEE AR [ | remsseR V.
- EEARENEE « HZRME Bume
« BEGRIHRE LR e L)
At i 5 61 CADERIS=HAR 62 SHESEY
e o BERESBERE o SHRRRE a
41 SREMAS 42 RUBHNES ; 7| P CRERAN A e
o BOHEEOMELER o SERER am = 1 )
- R - mERSn N 6 ENLE
ERiAA . ""*Wﬁ%’i ) . R%;&W Pt \ % u TiEfeR
Exmie Ny B
g E:E]:ED \_,—\ 63 TANER | cAREARNSOR | ee oo
EFRE 1 ERENHESEE . ¢ - A=#EI=E - mEmRE =i E
43 BANIZEN | 44 THREGRER L B P amar e T L Inmen < =R
« wss e : smmonmn - smESE *ass s s
el I - RESHEBRR . REEORIE [ * BB - RRRAEE e s
- BREH % - EnRe f g 3 - . meEes A9 1L
d o¥ I = . s
o P PR i — &R i £ 42
P 3 —BEBRY
REME L L AELmE — @RS LA

MMETRXE RS&LERE BAGEREANTIEAS

Figure 2. Knowledge map of Mechanical Drawing and CAD
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Figure 3. Schematic diagram of the practice of the intelligent course of Mechanical Drawing and CAD
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Figure 4. Schematic diagram of the implementation of deep mixed teaching under Al empowerment
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