512 55 6 1 HEELIPR & Vol.12 No.6
2021 £ 12 H CHUANGXIN YU CHUANGYE JIAOYU Dec. 2021
RiEEEEE T ERTIEIRIEN

= .y s =t
MRS EBHFIRAMR
FEad 2, BYXK', RER'
(1. PaRFERIAZFR, HHK, 410083;
2. Yo RFHIPHRFLET <, HaKi), 410083)
(HZE]  AZimnm B GRms i s, o 3R E @B A ST AN A SR 88 T B s SR, B i i 25 2k

RGO GG RE I HIRE IR . B R E QIR AR e R RE T, DA “TERE AR PRAE N EAA,
XTI [ R AR B IR, SR T S R e R R B R wt . IRERS 5
AR ARRRA RO . Herh, ZAEEECA RO RN RO U R AR L RRURK SR ST DR SRR AR
AMEEHE. WEXSE5XEY, KELEMNHCAERY, S50, EaEmii. adErf
ROHAr, EEEEEAECMEIENRETT. BAW S SEEERN], PSR R e 2 E T AR

QU TN (TR, W] ey S S 6 ] i A2 08 A A 55 R 0 B R A R AT R 4

[KEER] ziEsmE, HFRSrEcE, TR,
[(FESES] G642.0 [CatFrIReg] A
N gl_g

2019 %9 A, ke, EHEEBEIR (Fid
TR E W ANED) (DUF WA CRENED ), B
Wi g B g, BPEMARE. REG 7.
AR A A i@ E . ASEIIX — bR, (IR
NE) WRAE H, ZCEE mAKCPSERHLA A,
UTiEER VL RINASE S A E RE”, “ERER
ANV A BT BRI E) IR T
RRAZIBANA TR BEAETT ). mik e NA K97
MBS, BEFERAAEFRISITF. A0
PR S, TEEEN IR E SR AH LA A
ERFRER T R

b M ZEHAR . EEEAR. N LRSI
B 5A8@ATWRREERG, A8@AT IR G

[HSHEA]  2021-10-10; [f&EIEHEA]  2021-12-06
[E£mH]

ARFT A RFEHCE

[XEH/S] 1674-893X(2021)06—-0081-07
RIFTARA B RAR . Rk 28 18 2= R B I 14 1)
B, OARRESER 2R, T E AT
TR R M 1) 22 2R A8 S i, 33X A i) R 3
MCEERNB A BEfR R . DI B AT 38 K R 1) B Jin 9 22
BTN AR, — AT AT A AN A AN
AR EEA, BRI A
B MIRE I A8 G R A e R 27 2 6 B
HEWFNRPEE, AR5 BN A A1
IERE I RE TR . SR, Bl A BOR S AW ek,
BAPEL B T2 B W E AR L.
AELE R B AT 22 B Bk i, R T Re B R R
U E R FTEIR . NIERN EIRFIE, KR¥HUE
AT B W AAER AR, RS A
WIEH, GG M @ AR, B AR R v 7

R RS BE B UCERT S A A2 I 5 [ g N TE R LA URAR RT3 ) R AR AT AL (20205y064-1);

REFRAR BB BT E S 50 [ g 56 T8 B AR RN A 55 57 i B B B 787 (2020kesz020);
PR RFHEBASETANA “5T OBE iR Lk i 7o A Se e B A R R —— DUERS LR T

1”7 (2020JGB111)
MEHREN]

MRaadl, BV FrIR/RN, T, R AOR TR ARE AR, LA T W W TR SR, B

#6: chenjiaqi@csu.edu.cn; HI K, WALEITA, L5, FHRFETRTELRRHZRE, TEPFRTH: EET
SR RTER, WEERA, L, PRI AR TR SR, TER R SRR TREH

SR



82 HEELIPRIE]

2021 4E58 12 &5 6 3

MIBEST o W IE 3 1) B A B AL 2R TR I
AR TR 17 R ) e 00T, o B TR QB A AT R
e o “HEH TR ARSI LAV T [ i) —
TEELVER, RAZmmEREREA T, N4 5
FRIRTEMR R B B AT 70 ASSTIRFTAH L
TUH, XTSI R AU “IE s TRE” R
FEFF IR HIT EWETC, B AR IR AR BE M h i
BRI OB B I RE T, L A2 S0 m 5 [ 4
BOW AA BRI ESR, IR AR RAE 2
PR M.

= MREEBEHFNSHEREHFRIT

HEAW R HEAR B A, 2 H B AR
B R PREE . AR xS T omi 228 2 5T
TR, SENEABOHERIERL. A%
W2 520, EEIRFEENEN. 5%
G B, BT A R B T B R AIE
LR WAL MBS, (R
FIRMIH R . (HARAE SR, P RRHEAIRR
FEL G B ot RS xR, B S
I B LT, ARG T HCE B ARIIE .
PRIE,  dn e v B FEVE ), R WF 7T 3 1 B
BETEPIT 0 U D 1) 5% B i i ASBIF ST S 3R
WY, 2 YEE A B R PRIERT 7T [ B AT 2K
TFRENI 7. PB WL R S (0 2 4
Bt EERRERRE RS IR BT
R A A R 2SRl E A
JEDIBIEFNE ) R, SREAN [ £ SRS T e 37 i
e KRB UL LA BT ERYEAE T, HF
BEUF I 32 H R RIE S H AR SeBL, T
Hbrits ZAREURAE . . TREAT 0. RITEE XS
WRE S, NIRRT, REHCEAEAFYE
FEHEA RSN BB, A5 FEAH R H AR
HDERI

DL “TEH TRE” SREE B, M ERFRYEE K,
HERHCEE Hbr il R R it
T B MR FERE IR STV A,
RYERFES AT RIRAAR LR, R iziRiEkl o
DNIE B Z Y« ek AR L BT AR = ARG,
B RICURIE A N AR A TET . BiR
AFERFHR AT E TS, M HA AR
Hbpe 58220 RN B 4 7 2708 Fr it

XTRIRE R IR T ZZ D T, 2 U3
werh b, WEFUE R R A R RNTR,
TEUREHCE . BonHry. WX — o 2
AL IE B

URAL A AR, BRRAAT 2 A2t T
Uk, WS R B EANE R TG RN %S
DEIVAZ Se 2 EIPIVANSR b i bu oA v EEI AN
M. Al ERE e S A My, ISR
HHF N VIR TR, kA58
FRERE S REHAERET, kAT A
Wi, BPAIE. EE A MR ESR. &
Ja, FEREHAR DL, 1A
R R R A S BRI, IR B4R
Wt R A, BRI AR, 2l
EEAWR TR RS, E30. BRBERER
mo HRZIBAR I —RR R, T RAR AT 4
FER TARE I, AL, PRE AL, —
ot R E e RAPEE R, MizAA
IR FLEE e . IXFE, A BERGAERT TR AR T
REJT BUHTRCORAFEIN, PRAEAOCHIR S REIS 42
TR ER BN, W T CER TR BREE “ 5L
AR X IR A, AT ER ) R TE
SR RO By, IR “IREB R A T
ot B A ISR ? 7 X — BB ST
[, SRS I RE T, A R A,
oM A 225k, A A AR, EH R
ZEER Ay, S AT R, SR AR
IR AN 07 et ] T w2 R N T
v WIU. B BRI, B4 e, B
g et 22 R B RN, B R RS
B,

BT A T A R AT R IR
N RICHAREERII T A M, KR
H O AE T 76 W 52 25 e N B e HE  ERAE DR R
R IAI U RTR RS o BRI, ST T 7T e L,
IS 24 P VR B O ORI 7 i) RS LBk, 7 2
EREZANFIRA, BATRAVIY, 4 ReA R
o AHNHE, FLTCHEABIE T IR AN B R H a7 R ]
EMESR, BIZEGHRREAE, A —ZEKT
Bk Bildn, XfF “iERE TR UREE “Rg I AR
R—miR s, WRE WU BIE R



Fraaafl, ED08, RER: TSR EER N ER TRERE KT IS BB T 5t 83

177 XA FUI . S TR A S L
TATRL BETPERE. BRI B2 DMIREEE T
FAMER A, JFRIRA T, A4 e B s
AHHOE SR, XMEAS] T L RIRBKEE K
H.
A T T3 R, BT
SRR T TR S B AR 2R o AR ST
R B, MOZAR IR T TEREE A R IR N & . 4,
X CTEEERR” BT, AT E B TR

YRS

ZH R

ZYEfE o
4 A

W

5 IR 2 8] (1 ¢ 28 ML U0 fR P T 73X —WF 1]
A R IR AR, B AR S ERAE = KRR Y
TEHIRERIR AL, AT IE . RE&
SRR, ARSEAERIAR T TR BE AR BE IR A .

B2, W1 PR, SYEREEEABT, AR
HH . PO WREBCE=AETR, o
)P SSIRTAY SR TR NIRRT €23 VAl S PN
L FRiR iR S, RAED I S R R A
BOT & -

HIF 52 i) 8t WA HE M

)
HRIIN —
TR o] S5 '___——{ BRAR RN }
lE7S
FIFI N
TR i) 5 4’[ HESLENR K EE ]
FEAith
TRt :
e e

Bl1 ARF@RKF S G ERF T

= MREEBEHFHREREEFES]

WA E e, AR W SE it
&, Dk, WA A R EOR A AR R AR I 2
PMHMERRS 50, {2, ASHiENSs
T 3] IF A ] Bt AR A R R g g 1] 5
Wit M ERERNA NS . HIERET,
S5 FEAMEEFN 2 —2 “MHCHE LK,
Tk e U0, AR, BARBIHT 5 R
e, K25 REMZE D “MHeH
@i, WEZ 505, Esig@aiil” gk,
bk, EEh@iRERAHK, 250
F LB H B E B T T s A B Xk LLIE
aod 7 R ) 1 DASKE R, R R S O RE
S5i/R

i B A, AFN— TR LR, AT
URAE I AV B BRI SRR &L fEIX—
HWET, ARERERZS SN, %
A A A SR BB LA . X — BRI HE A 32 2
VRT W5 : — 2 iE I S B TR P A i1
fift; “RIEEAITRIERI ], AR R

TR A AR R AR St R, ARl 4
MR MY, EOA MR b, B8
FEVET RN R o TS b AR e R ) 222 3 R
ST UL — DA BRI, e ek, 1N
P TN BT BORT RR (1 A XN RE
WA, JBRCT EEERBURIR . BRI R
PEPEA .

ERERRZE, WRRINS 5%, H1E
i BT BTG B 5 78 R I A R A
gb, A7 BRI A A] e ON IR H11 2 5 30 ST
AT R . O T HERRIZX — VB AE B h R 3R 5
I A SR, ASO T N IS TR] 7 R ]
EysRRE AT, W 2 PR,

(—) “BRHREHRE" FREY F/iE

W SRR, BRSBTSk
M2 5RA N AT “CURATI]” “CRE A7
“WIEHE” M. AR IS IRIEM
KB RE T, S 5AMRATHS, AMUNGRER
SAAEPRRT B SIRRE, B, ORI
2 IRIAZ . I AU, T BhBOMAER 73 Hr



84 UEERIPE& 2021 4F55 12 5 6
{ B 21 — BRI PR WEE
wWE i LA
S W
e 2s] ;
s X N N
% oA 2% 5 - SRR S 2 EY 7
t
Eahil .
2 5\ . TELEIAR

—[ HTHIR

K=
& 2

&, I B B T, 25 5 R A 52 5
BrBG LA PR A HOE AN BEVH T IR AL, A
fEEERA BT FES), At A B B
MRk R, Z2H5XRERE, HFAEFRE SN
BINEE, MRERET ISR, SEHEE
—DRE RS, B, Z5XNREE
2, HE N GIFARFIRA S, T2 IRECE R
W iE—— W It . AR TR BRI M 2 S B A
W, 2 SERR IR A R T S8 IX R ALAE A
Wram Al A R I FEBHTRE /o IXAE “ PRAT+IREE+
WE " AT S M AEAAE, siiRy e 7
BIR PR 22 T

(D) "ERHEHEUTFE" AT A

T LA 5, IR Z W ICE SN a4 75 1
B e e IR, oy BITREE, AT PR
T M R A WSRO . VR X — 7]
A, ATDCRHA “SERECEHET G 7 Y
Feik, AERRGNRE AT, SINEN ST G,
UoE VRN e 2 o= M P 8 AR S S (o

BT £

RGO RHKE REA AL K

TR TH B FETT -

B2, RS R RE AR NR R RS
HRFE . MEBEEATERGIN, Z2HRZER
Z 53 A Rk bR,

M. fRFEBEHAFHEIEBZOTMN

WA A PP T [ B A I ROR 2T
3 7 PR S A SR O W ) 2 (e, —
I, AT PR AL 5 22 5 URFE H ARAHILAS, BE
g HERA PP 2 AR B 2 S BOR IR 53— T7
T A7 T PO AL 75 2206 B0 ) A ROR S
TR, A R AT . SESH
AL, BT R R s A B R R A B
TIF2 (4 B 0 RTOR P R TR G136 1 A ke 10 e
DRI, PSS [ B B A, ML 2
RIEFARNFIRBER N ER, 7 E i Al
HREATIIE e IXARAE B Al i 5 i T
AL B S I  T e 2 . ASCER I 3 BR
BT e 3 A B e R A RPN ik, RNE e
PP 5 SR TEPE R, BAEVE e AR SR

VENSER B RS HBUF AN e, WM AREAI R PPN TR AR A5 & BV T i
TR b G0 B
‘ By Btk g i
i % AR LA &
= w
P Wi, BRI BRI . %k e
¥ i
i T i3 r
RIS AL ST
VA b
RUZ HAF: AR
B3 HFRS R e SRR A



AR

Fraaafl, ED08, RER: TSR EER N ER TRERE KT IS BB T 5t 85

Wk 3 fos, WS R R s AL s A AR
AREPRSEMAEEHRR, Fit, HBCREN
WIBE w AR, B NA R B
H. Btihs. Hil%E. Kb, AHHEE2EER
HIFREA TS, FFX— 070k
PPN AR A R R AR . ES 5
WHFEIH , 5 RGN SRR ITAR, Bk
HAPP W R TS R 2 Ja . M
g S AT I H AR R VE VA I 2
Ao MRS S SHRE W, WE 5%
TIPSR E A, DR HEE TRFE AT R 2
Jao RETEVEOT 5 S5 TEIE IR, e G
AR BR I, B8 Dy At M A S R A A
ST

[FIF, X T NG BFFEIE « BT s
BAREVHT T B A B E AN R PP
PRAIBSPEPP O FE . o, RAEVPONEAR £ 2
HARR . 2. SR tErfats, i/
TR RL, BEFCIE B RCR, Bk s 5
W3 HlP RIS S H 5. KSR
TP 2 A SR EE B R AE E, R
S ) i A B RS I S A R, BRI T
AR BCEEIRZ B, I EA R A .
5 Z AR R ) B VA FE AR 3 B TP S AR
FIREST QU RBAERRE RSO BN, gy
Preg e/ N . BEFCIH 025 S Tk
2, WU FTRBLN R, Bl W
BIEEOLAE, REG M AER SR & E1a
BB e, T RIEVHN R R oA A 2 TR AR
FEE SRS TTERE), PR EARAMOEE
BARHN, EFTEFEALE,

B2, SR SER TN R E, Bk
VAT T b 5 B E PR TR bR AR 45 5 I e AR VR A
Jiik, REWITT A S, RIEH
AN SRR A RO

B —LEXRERATTIS

HUATCE SR Y], AR CER TR R
REHCE N AT R ARG, AR A
FIRFORMERE R L RS2 B 0 R BE 115
B 7RI AHRE, FEBEITS A R AR R

T, BRI T SEAARN R 1 L

(—) ARSAEHFEERMESHTRAIE

HHT, IR ZAERBOT A BORK R 5,
RE TR UM B S RMITIUH 51N TREE, RAERR
ESTR AR, RSN, RER ST E &
BT H K 5CHE, 2T RS BT AR
K. AT LA BB S B rOE IR 5T, H
RAEFEEARE T, —E EWIR A I B AR AL,
FBHIFIH R BEAE il s B sk, S,
B ARBE, NS RETR. B, a2k
MR A0 B SR H SO R w6, I
TR HCE, R S ORTE R S R ]
AL TR E N HEE N, SINEERIRTHE ,
2 H A AR SRHRIE L 2 St v . YRR R
Forbr, WA SRHRIERRRHITIUH 405 % B G2 80y
WA, IERBHITI H 5 202 A R RIBRPEA AL,
AR HE DL TR T H S R 2 T
KA, TIETRMHEARIAIRE R . 3k
BEPE TR BT I H 51N 0 25 BE 98 L 1 2 A H 2
BRIt AN R SR, et
AR HTRII SR G RIS o W SRR I H X 2% T 1)
et thAeg, HI NS REFL, RN
PR . YRR R MR R I H 2R
REEA QIR LE T 2, B IR A A R Gl
VR R R RE T IXRE S RIS v L 2
N, M T A o RO A A B
TR 2K

(D) HRESEEHFEESSTNE NS

FUATCE ST, — UG T TR 1A
R AN G A, MU B4 R
FIZAIS ], SRS AE SRR SR A, 54N
AN B AEURRE R T I BB, T R S A 1 3
RFEIRBG . XA IE e 1 I AU B B 2y
B TR GEG BB SZT . A3
WA, TS R B A AR e RE R 2
A, BB AN T S IR
B HORIER FRA T 1R, B4, RAEGH
OSSR E R ik A W S R . H
&, WA AT, - ASSEAT A N
AMLEA LR AV, BN R IEAT 2R



86 HEELIPRIE]

2021 4E58 12 &5 6 3

X BUErGIERIRE ST, IXARMER AL SRS %
17 AT PRIE . KA AUR TSRS IR R RN
AHTE. Bk, ARERE RSN HEE
RIEHILAR, TEMR AL, FIE iR A
5 1% b VE#R RE 6 VR DL B8 BN A4 B R — A%
%

(2) AREMEHFERENEREFRAR
BAS

WEE S IR R B AR HARARIE A bR
FET RS A HEIR NA . A R BA L HAE
Mo tn CRBIED Frigdi, =E “RasK
PASERHNA, “ATIE R B R 208 57 3
KE”, B R AL ST # B, IR
HIR IR AL . BARBNA . BHBNL
BT T R e R R O se e, L
BACER TR RO TN, AE T8 77 A
RENA, —HERBALEF PR E TR
A HSZ, WA M EEA I H IR IR
IR TERE ST, TR F7 S A QI P A R 1) ) fiE
715 WA A IR TR IR RN
A MR FRAIH AL . TR A ROR B PUE
REINIE T B4 BV EL . X FHERK
IR 2t L2 W R H B 5 [ R A R
e, AR EERMW % Bk, QU A
TN AHIER], TRARKSRAA BT E
HERBETT. X —HET, A n
Z TR N .

75 LEIE

It 5 203 5 [ ) e i St R A8 AT
MR EILHBOR B R RS RS FRHE
G BT IRBSR AR, X R, BT
—AEEAT AN A A EE R IRl
B, 3N H AT AR BT RIIE R AE
Bk 72 3 ) 23 3 e o i R = A B T F R e
B AIRE ST, W R TR AU BA RN .
W B REEH RO WEKSEE . £k
AR, Rt A AR, BEM
AR R, RITCIFRES . FEAW UG SLER
W, BT R R A L E M T e B
IR, M) ZIEH T A RN ISR, EHAG A
RV IRFEEE .

SE K :

(1] ke, @550 Qi mEERANEM]. Jbat: A

Rt A, 2019.
Communist Party of China Central Committee, State
Council. Outline of building nation’s strength in
transportation[M]. Beijing: People’s Publishing House,
2019.

(2] Ml WRIZ, VFRRZL. <038 o [F SR A i) 52 il 4 28 1

BENA B IR R R RTI R[] R RS2 4R: B gtk
SRR, 2021, 23(HEF)): 158—160.
YANG Min, CHEN Jun, XU Yinghong. Transformation
and upgrading of the new transportation engineering
talent training system driven by the strategy of building
nation's strength in transportation[J]. Journal of Southeast
University: Philosophy and Social Science, 2019,
23(Supplement): 158—160.

[3] HOLBROOK N J, DEVONSHIRE E. Simulating
scientific thinking online: An example of research-led
teaching[J]. Higher Education Research & Development,
2005(24): 201-213.

[4] RWEZE, XK, BEINE. “LEERFO7 BETIE

Heg R BT A M B AR T[] REHE,
2019(11): 39-41, 75.
LIANG Lijun, LIU Shuang, CUI Lixia. Research-
oriented teaching mode of management principles under
the student-centered concept[J]. University Education,
2019(11): 39-41, 75.

(5] BRoK, W=, KIRZE, & 0 R BB R

WEFE[]. h EBRECE 34, 2018(5): 40-43.
CHEN Bing, CHANG Ying, ZHANG Xiaojun, et al. An
applied research on research-led teaching and learning
modes[J]. China Modern Educational Equipment,
2018(5): 40—-43.

(6] DG, Bk, Bk DO IR 7T R R AR
TREE SR A]. P ERREE, 2020(1): 33-36.
DIAO Mingguang, XUE Tao, ZENG Shan. Student-
centered  research-oriented  software  engineering
professional training model[J]. Chinese Geological
Education, 2020(1): 33-36.

(7] BRoK, %=, KIRZE, & OF5S R B BEE S KOG
PEABARRD]. P EPUCHEE R, 2017(11): 53-56.
CHEN Bing, CHANG Ying, ZHANG Xiaojun, et al.

Research-led teaching and learning and the practical



Fraaafl, ED08, RER: TSR EER N ER TRERE KT IS BB T 5t 87

modes[J]. China Modern Educational
2017(11): 53-56.

PR B H e AR AR G T on st ik
BT P EESHE, 2016(21): 42-44.

XI Youmin. Research-oriented teaching: Not add some

Equipment,

research materials to traditional teaching[J]. China Higher
Education, 2016(21): 42—44.

B, WS B S S M B — X
L' K7/ R CE N o 7 I R BT I o O o
2020, 39(3): 78—83.

LIANG Haiyan. Reflection on the reform and
popularization of research-led teaching and learning:
Analysis based on the Xi’an Jiaotong-Liverpool
University[J]. Journal of Qujing Normal University, 2020,
39(3): 78-83.

Pria B, 25505 Jbat: #ERZEH
fiiL, 2021.

CHEN Xiangming. Participatory learning instruction
manual[M].

House, 2021.

Beijing: Educational Science Publishing

Research-led teaching for the course of “Road Engineering” under the
strategy of building a nation with advanced transportation

CHEN lJiagi"?, DAN Hancheng', SONG Weimin'

(1. School of Civil Engineering, Central South University, Changsha 410083, China;
2. Center for Teaching and Learning Development, Central South University, Changsha 410083, China)

Abstract: With the implementation of the strategy of building a nation with advanced transportation, higher
requirements are put forward for the training of university students in relevant majors in China.
Interdisciplinary and innovative capabilities are especially emphasized. To cultivate the creative
problem-solving ability for the students, this paper takes the course of “Road Engineering” as the carrier to
conduct research on the application of research-led teaching mode. It proposes that research-led teaching
requires multi-dimensional teaching design, deep-level participatory learning, and effective full-cycle
evaluation, among which multi-dimensional instructional design can effectively solve the problems of
knowledge understanding, knowledge network establishment, and knowledge system construction.
Deep-level participatory learning needs to promote students to use existing experiences and actively
construct knowledge through participating in the research. The effective evaluation of the whole process
needs to focus on the ability of students to innovate and create. Teaching and research have shown that the
research-led teaching is widely applicable to the cultivation of various innovative talents, and can provide an
effective reference for constructing a new course teaching model for transportation talents training under the
strategy of building a nation with advanced transportation.
Key Words: country with strong transportation; research-led teaching; road engineering; innovative talents;
curriculum teaching
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