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Exploration and Practice of Teaching Innovation in Civil
Engineering Construction Technology and Organization Based on
Project-Driven Learning, Virtual-Real Integration, and
Foundation-Oriented Innovation

Yuze Tian', Aiping Fei'*, Xinxin Shi'
1. University of science and technology, School of civil engineering, Anshan, Liaoning, China, 114051

Abstract: To address the core problems in teaching, namely students’ difficulties in application, weak practical abilities, and
lack of confidence, the course team, guided by the OBE educational philosophy, carried out multidimensional teaching
innovation under the background of new engineering education. By reconstructing modular and cross-course integrated
teaching content, innovating a blended teaching method that combines online autonomous learning with offline flipped
classrooms, creating a diversified teaching environment integrating virtual simulation, on-site teaching, and online interaction,
and establishing a multiple evaluation system, the team developed an innovative teaching model featuring project-driven
learning, virtual-real integration, foundation-building, and innovation expansion.

After years of practice, students’ learning engagement, academic performance, and engineering practice abilities have been
significantly improved. The achievement is highly operable and has been demonstrated and promoted among professional
course groups at the university, providing valuable reference and promotional significance for the teaching reform of civil
engineering and related engineering majors in local engineering universities.
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Fig. 1 Course construction process
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Fig. 2 Teaching pain points, cause analysis, and core measures

21 EFEHA
2.1.1 FRZET CheHD - ERIRERSE, #E AR 1L B3 S

FRGHEE VSR N, S0 S, e AR IR R, b T ) S TRR i 2 B,
b SR A AR S TATET R (sl U THROR . FeEdiE. BIM i TN S o 224Xt

10



$2% B SRR AR Fal

it T L2 i T A & B R s R IR A, (AAEAR TR RR R, 5204
BILE “RNERM A7 20, sz THAEREES, LSS AIRIC R TR RERERIT, AB2
VR /D 1 ) LS T I @ AR S5 R T E, SRR AR, Al TR .

2.1.2 IR (REHFD) « SLERAKHETS, Mok TN SR IA R

WIpEer sz 4. Tl iR, A sl b Rk, 2 AU, Tiks 50
TS5k, FARNMRBENE, FHalriR S ERRLG, 800, BB B, 107 E 9 5%
O SEERRE 1S, MRS AR, NS E . PSS TR RE IR R . A AR T
I FFE IR MR S s TR K SERTR A T AR 22 . ARG AL . TR DA
b5 PSR A, EARREIRIF ML . EA . T2 R, R a5y B sk g i e B o
fil TARNE TJ7 58 AR URAE N B H 27 A e TRAT S 3T KRG EN, s/ SEbr TR
2.1.3 RHREM (AAR) « LEAGSINRFRREE AL

WzeRIR RETE. TRERHEBREAL, PARZ “HELHH]” PTERCH, 2T
FEAEHE . M RIR . AR SRS, BT @R TRREAAZR BT . BIME. TREFRE . 3
MRS . IS S ABL R IR Z RG0%. AT HATIEET RS, FAREIRTSRE
W, SRZ BN A, T2MAE LS BSR4 5 SPIRES o FEARBURIFN 77 U5 PRAE H AR A 76 4= ULAC,
REERIEVE N R IR IR 1 e 2= 5 EH
2.2 B

Flge “AeHL BI85 AEME” =K, RIEBIBLLL OBE B 44l o, KFEREIMTH
LG ST S, B ERRE T S M 2R A BB B, KT BT & SRR
i, UESETREBHARS A5 Ber B, USRI BN TR #0A Tl e 5Lk, DML
W IR HERE S E e R T H IR —RE SERb & — 3R 2R .

22.1 WHIKS): DL AL 2SR, IR SETTRRIH AEUR, 1N R4, HEE
NE SRRV RBUEARR, AR “foh s, S g iR, $eHg o A TR2 I iRe 7

(1) Al &%

WRIER IR, Wi miRar. R, WG =B, SEIMRET AR 2] =B 5e ) BRI R
{$eTte Al BIBUKHE “i2%, $do. . BEE” HISCZRThRe, fEH0MME VI g ok,
LT 22 PR AL I [ B 45 BT S8 1) AAT

(2) TiH 33

AR AT 0 TR (26000m?) ESEIH R 73 W H [ @A, (E55EK “anfalfe 30 RN 58 L
G253, RN 2 L8 R FWIR . BABGE SRS 5% N DR, 5157470 “ X
Pk CERFLEEVENE vs BTG S8 2T (5320 BD -BKTER CEIF vs A RD -1
TR FAESS, ERRIE G TR Sl ZE R M &, et “nlERHR 82 b
MENRSE . RA “ Bz EIpLEs N7 BN T BER TR, A3 “RSRiiti L7 B,

222 BSERG:  CRIMI RIS R PR SSRGS, BN TR s A

B op it L S ke b S DA UR B SR A ) R, B R A I B S S 2 U AR,

RBNHE] ., A3 A) 5 T2 R, Sl 5 RR RS, WK 3.

11



$2% F A P 5% 4 )

B 3 ZmB AR

Fig. 3 Diversified teaching environment

(D BT E: 2019 FEEEEM TRV EBCE 6, AL BIM 32l 5 L7 5 5L
Huly, SEAETE R AR T e i T AR A R k. R e BERICGER RIS, Rk
SR AR =R TRVEREERE” MR, SCLTZIRESR, AGERER T T2 5HAE S
71,

(2) W T HARMAAEAE, HAFAEEHER TRENY, ol TREITSRANZNRE
B, Dpdie T T2, AAEE, RERH SR EF, bR EWERZ TSR,
TR

(3) 2k FA2H: AKFELE - MOOC ##4E Fitit X MR IX . MHAX 5 HEIX, 5eE ki E R,
WAL AL Bh#), SEIUMAR A AR SEm A2 HL . 2 AR T BER RS il J 43 =201, BOT AT S R A S
PRAMARE AR AR, $T 16 ToRT 25 PR R 3 8 5%

2.2.3 PR HEERFEALR, SRS SRR RS, il AL ERE, ME==UR
HREFERR, R, R

(1) DMESEMNE

RFERE (EARTREMED (BRERY) GREE-ZMEETT) SalE. TR RS IR S
HEAT R SL AR N 28 o URARAT B PR Al 8ot B HERE ) 7 20, 4 MU IR S TR S N A &
YN “ 07 SR TRE . BRI T B 526 TRE . i T80 DU, R %
BT ZFE— T SRR Bt WUEAES, A iR AR E ) s B S
N TART AR BRAR, K IZNEN B EN IR A o o AR R, ] 60 RS SN 1000 438 )
HeE, S NBEEC R TROR. BREEE . BIM il LN R ANR, i LIRE, Seas
600 RAMAGIE, TZESCHERS TREEOIME LERE, £5 B8 E%IRIE, SOMRgEE
o

(2) W=k E R

FHECRER “RIRUHRZ” #oN RSB, @I SA . AN RRHRT. 7RI
FlfE B, 51 SR S B i T sk . MBI E 51N E, Wbl “2Hi=(E
PERRRER R 77 TUH . URAT, ARG ANEE R T ORI B B B A S N R SE LR B
S W, BOMCAE M TSR EUR it TR TESE, ARSI T 5%, BiRhhikzeds.
SR T RE R A SR ORI AT RN SR 50 WG, S AEIRASHE T A B, AR BUm
SR BT i I AR, FAANEEE T CRENEE N TR R AR R, T

12



¥2% B SRR AR

Ferr ey AR BAR TR SR SR AT S A T 2 o SR “IRENET . A AT 4
ARG H M it “FUKICR-REE I/ TR RS, 456 REINTH ik “a@itT” AWK

SR RN TRETE), BARERIEE 4 P,

(=) #hl: K EBERS, AN
ol
LU

MDA “HIRE" WD CHRES3ISN

== . 8V
l (RIHASHINE) " n
'

(2) WE: MECRE,
EMFHRA

B MR ESE,
5 TR

-

"
e
— $ ¢ -—

FRAORS, TWMRFRAL

-

B 4“4k BEREHAHEK
Fig. 4 Three dimensional integrated flipped classroom teaching mode
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