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Practice of 3E Talent Training in Salt Industry Under the
Context of Quality-Driven Development Strategy .
The Case of Salter Teaching Paradigm

DU Wei' LI Rui-Ning” HAO Qing-Lan' ZENG Wei' JIA Yuan-Yuan' TANG Na'*

(1. College of Chemical Engineering and Materials Science, Tianjin University of Science and Technology, Tianjin 300457, China;

2. Party Committee Teachers Work Department, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract In the context of Quality-Driven Development Strategy, excellent engineering tal-
ents with job competency (Engineering, Expertise, Excellent, referred to as 3E) are adapted
to the requirements of the development of new quality productivity. Aiming at the three pain
points of engineering talent training, which are not new engineering knowledge,
incomprehension of engineering problems and lack of engineering emotion, it puts forward the
teaching concept of “green intelligent creation, true practice and deep experience” in this study.
Salter teaching paradigm, which contains course content reconstruction and extension (Stretch),
resource scenario creation and association (Associate), seven-ring link teaching mode creation
(link) , salt industry post depth experience (Taste), multiple evaluation and positive feedback
(Evaluate), ideological and political guidance and emotional resonance (Resonance), have been
conducted in-depth. The exploration and practice of Salter teaching paradigm has realized the hi-
erarchical training of 3E talents. After years of practice, many high-level engineering and techni-
cal talents have been cultivated for the salt industry, forming a new paradigm for the cultivation
of 3E talents in the salt industry under the strong quality country, and leading the innovation and
development of the salt industry.

Keywords green intelligent creation; true practice; deep experience; teaching paradigm;

multi-disciplinary integration
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Transformation and Upgrading of Chemical Engineering and Process Specialty
Characterized by Salt Manufacturing and Chemical Industry

ZENG Wei DU Wei TENG Bo-Tao JIA Yuan-Yuan HAO Qing-Lan TANG Na™
(College of Chemical Engineering and Materials Science, Tianjin University of Science &. Technology, Tianjin 300457, China)

Abstract
process characterized by salt manufacturing and chemical industry in Tianjin University of Science

In view of the problems existing in the specialty of chemical engineering and

and Technology, we reformed the curriculum system, teaching practice and teacher team based
on the demands of talent training for the transformation and upgrading of traditional salt chemical
industry and the construction of new emerging engineering. A “chemical engineering+” curricu-
lum system with multi-disciplinary integration has been established. A multi-dimensional practi-
cal teaching mode of virtual-real experiment, everyone doing design, and the combination of pro-
fessional courses, scientific research projects and graduation thesis has been constructed. And a
qualified teacher team with theory and engineering capabilities who are suitable for the emerging
engineering education has been established. After nearly four years of exploration and practice,
the specialty has made a series of achievements in first-class curriculum construction, teaching re-
search and reform, and innovative practice of teachers and students. It greatly improved the students’ a-
bility to innovate and solve complex engineering problems, and cultivated a number of high-quality
students with the engineering and technical in salt manufacturing and chemical industry.

Keywords
riculum system of chemical engineering &. technology +; multi-disciplinary integration; dual

salt manufacturing and chemical industry; chemical engineering and process; cur-

qualified teacher
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Teaching Reform and Exploration of Salt Lake Chemical

Engineering Course Integrating Ideological and Political Elements

Yu Xudong, Zeng Ying, Zhuge Fuyu, Feng Shan
(College of Materials and Chemistry & Chemical Engineering » Chengdu University of
Technology s Chengdu 610059 s Sichuan ,» China)

Abstract: By digging the ideological and political elements contained in the salt lake chemical engineering
course, this paper discusses the reform and practice of salt lake chemical engineering course integrating
ideological and political elements. In the process of teaching, the value leading has been chosen as the
breakthrough point, and a series of ideological and political education explorations have been carried out
from the aspects of salt lake and national strategy, salt lake development history, the deeds of scientists,
salt culture, role models for peers and production-education and science-education two-wheel drive, and
the ideological and political education is implemented silently and spontaneously, in order to achieve the

trinity education goal of knowledge imparting, ability cultivation and value leading.

(EEEA] THAEASS) . B Bl H . A,

[EBEEE] THEE . Email: xwdlyxd@126. com,

* Fe AT E P EESEEEFFSRAGIE BUE T R R ] (GJXH-SBJHDX-2022237) ; PU I 4 20212023 4 5 4%
A N R 35 e 0 O T NI AT R € T AR BRT A AR R B LS B AR F YT (JG2021-649) s BB TR A
YEBRA B A0 H “Al4 BUBOTE B W00 IR U R R 5 U 7 (220505695315853) .

14



TR % A BBOT R H ML DIRBEE S UCE SRR

23

Key words: Curriculum ideological and political; Salt lake chemical engineering; Value leading; Morality

education

PR Z AT T AL . I SR
7 2 ] o S B AL BOIR AR 2 BOMLE AR B BEIS TR
B AR R 2 L I B R S R A D
B ARG TAER T B A H e i
U5 SR R R Bk SO S — L 12 i A PR AR
e Tr X0oh 2 5 19 AR BOE B0 B, S A
R TT E N7, R A R R S
AR T A0 B L A T AR DR AR AR B B R
S SL B NARASAT 55 A9 0% 2% 5 7 5 ] 228 K IR
BB B AR F RS R . LR
JE R S O B A B A A, S5 L PR A A
Her A BT R E B IR A2 4 Lk R
FEZE S BB BOT R L M HRE 52 5 (5 51 4 AL
Gi— AT M T LT NARAAT 55 19 S5 BE

FSHR 3 TR A 6 1 10 T SRR B0 DAY 3 2 AR
AR 0L AR L A (EDUE S FAR 58 042 i i R
FA SR EEOT R, R AN 5 B BOTR
0l L T T S M R BT A TR AR
TR B B R R E A A B BB R %
T SCIE IR BE IR A7 A i, R AR S — B R
Py S,

— BB T REMAREEENLEY

W) B PR TR A p BT o i
LR AR 5 R T RS T IR B T R 2 A
WREIR A CHE R, SR, #hE T A K2
AN H A GRS A0 5 o R A A B = 8 i 2
Wl A Y EE R R R A i
A Bk 7 Ml B b 5 25 A Y T
R T B T — Rk o Al A
A A BRI T R P AN 22 B A5 R R TR SR L AL T
b AR S B T R BS 28 F A)  ih  alb R D E S R
b AR R B i JRE VAR 5 IR 38 s v K AR
S,

R AL TURFEE AR TR A TR 5 T
SRR OO IR ZIRER AR Y R Al
P AT T A TR T M B TR S IR

15

AR R b RS A PR B ST R A
ZRF . R LU % 27 A2 0 B R e kR W 1k
A S R I) Y BE S H AR, 5 A A L )
A6 TAR G R RHIE L7 T & 2R 77 A AR A PR
. LIMERh A0 T OR AR 202 R AL HRAL 52 A B
JIHEFE AR X 20 T R 2 AR A (E B . R
FE R JEHT A E e N AR T h W AL T OR A2 [ i
W RIS A TR BRI R A R
B PR SCfe AE L AR B D P4 BT
2, LA 5 E 5B R A £ T SR T A O 1 B
BOTE ., Wik, b TSI E 5 H bR B0 AT
PATEAL 2 % R g R i, DA 22 28 AT, TR A2 IR
RESHEBOTR. AILAE B EITTER S Ll
WL 05 K 4 L IR BB AT RE
MU IRERBTENIZEMEAN
FOMEMIREE A H AR, R Y &
SR A AR AR T R i AR v I B A S
BEAE 2 E RO IS 2R L A B R R AL AR ik
2 3= CHARAL B S A RSl v i 4 T 0 S8
BOTE A SRR E AN, ZIREIE T
“PRBOR— BRI R 4R
F 8Ok T T RS 5 R BRI ) TR SR
PR AR 1 TR
(mBEAHLENEFfodr K22 A KB F
4 49 it A F A2 R
2016 4F 8 F A1 2021 4E 3 A, i F R Bid
Xof R0 IR R R R AR ORI I
T T B P YR A A 4 A R R A E I
0 110 5 D8 s I R TR BT 7R DR A A IR B
HI4& T i 4 T & R 501 B0 507 3K 2l e s
Tt g 15 T SR AR U 7 ol L T 3 B G0 T e
P77l v i 3 Ry R 380 77 M K AR W T 5 e Al
Xof R0 B IR AR O T N A B SRR T
DA S YR a7 SUR R S ERINL AN
SR 7= i S5 Hby T Ao AR v 8 T R R LB RN K
Jr B T B 2R A T AR WAk TR AR S R ARl



24

TR % A BBOT R H ML DIRBEE S UCE SRR

1

A FURT RE IR 77 Ml 22 4 | X B 28 B 4 2 R R 1
VIGZ B 522 A iy dE 2 D4R IR

(=)hastaitx i, $LFEHRH%EA4

W Trh g S E FE Sk, UECER”
FA) A T A ok AR AR BTl AR R B R Y
Ho B ERECET, R F RO RN K
CIILPY S Ay R o AR L AR T
N B HR pK L7 A R AR Y g L, T DL
B o of e I ol AR B A G R ) i R 52
TR 23R . P JE R AR AR JE 00 1Y 4 ST R Y
COERIE WSO WA A LB B I 4 3
LRI R, TR RS X ETE R
TR AV R < X7 o T 1 P R - S IR
WA . Zoid o PRk A R AR S R E S
B AR T2 A A R 0 SR R A R Y R
SE J:%

()R E e F LS BFFEGRAKNR

P b B R B s )il B i AR s S b
B 5 0 B 3R A TS R R R T2 TR
Hoer i b BOM S G b E O I A s AR A A
ZNTUHT 3 000—5 000 4F 1Y 7 1 Jy 3 79 DU 3 Y
FE MRS DR BRI R B AR A B R RAR
B IR O UR 2 A 7E 8T R R O R 60
KA R ESIA T LA ROy AR B 580 1
g /A IE 2R 7 BE 1 (7 BE A2 81 4 BRER DU i) , JE 57
T DL BB A A3 SR R A R B A
e S N Wshii R nll o Ut N RE SO ES s T
MGE KA DB A 4582 500 . PRk IT
B LA BT A R R E A

16

Eh AL TR S B B

()it Mt FRAN, MAF £ GAL A #H
& 2

S RS L B E AR S L
BEA GRG0 R FRA0 R 27 XU B T QDR UL, B
FEEG B v U Y ok B OB TR RS A
KA EZ R WS, “RETL S, # F
AKFD, — H AT =, AR v B 2 2R 0 M S
PSS S B, 7F 60 &AF AR IIIF & i
rh, 3 TR B — At e 1 [ K S RS R A
FLRER W R K AN S 8 T — DA N,
FEHZ PRI R v, 00T E i P R R A 7 X JF ik
“— R Ik Dy B TR AR ) Ak 2 2B MK 4K B
A R SR B Y 4 B L B AR HROR
JRAEER I — A= Ay [ 4R R ) K 4 o1 e - A —
WP KRR R, 5] 52 2R 2 ) TR Ay
ShOTCRAARER G UME TE A BRT Y h URS B, o
AIREE R O WEIE IRIA A ) TERA AR R L R
N OSPN R E S LR e o DR R T u 1A

(Z)HA LB ALK T 7| 24+ F 2425

HOMFE o RAFF R Z KK S HER WG TT
R B A AR e 3 | I AR R LB
PSR e A o B0 SR M) . L 0T 2 A 2 iR
B2 B A YRR A A Aoy 25 5 AN [ 8 AL 3k i 9%
TGRS B X R W A7 A Y BE AR A3 B MR, T e i
PRILER AR R T2, OFAE < gk It 2 4 AR
(1R bt (sl N s o 121 R 7 L T B £
AR s A A A BN 2 A L 2 A AT
55 55 [ G50 68 U8 42 4 B A BIL R A 1Y R, DA
IH A 1 5 2 A 1Y) B BV R I A . A 2
il it e FEAE SE 5 A B9 A L A TR] i X b 3k 1 R



TR % A BBOT R H ML DIRBEE S UCE SRR

25

WAL T 1) B4R 75 7 B2 0F 5 AR S I 3E 50, 1 ib
IT4E AR TF B AR S5 . 2 5 X7 I
3, LA Ok & HE RS RE R A 3 ) B B R
iR
(F)“AHTRAK R RD, HE]T+2+
N” R A2 4 F 4 X
TEFACTRAL 77 2R G R A S 1 75 5t
2 BN T 9 0 Tl e fn A PR A A
Vi A R 22 A R R A B ) A il S R Ak
TURAR L ATHE T LLER W0 %% U8 25 5 A 427 Ml i
FL DL R S DL TR R BIIT R
S LA H SO T B IR R B R ST T
R 26 TR W T K A R TR R 0% . HOWTE %
OGBS RN 0 2R B Y N A B BT I AR
ol e A7 R 2 W) 19 L 5 R 42 D 3 R [ B0
KR E LR A 7, TR 5005 5 25
HE Sk T2 A G R VT R R sl 5 e 4 R T 4 AR L
AR #0385 7 1 A5 L R A R A R &
FYFRTE A TR EEW 20 RAEIF LS, AN
Y8 e TR BRI , B0 5 B R 86 I 7R R ) i K i A
AMER R L . 53 Ab o O 8 3853 58 ) e Sk 4l
LR, GG IR TRE6E, Xik
SAERE TR T AR AL TR R SRR, AT
TF % ) FH 6 3 T 1 ) 94 J5E 2%
P B E R B B R 30
A KA - A 5 R i Ak T T T BRI SR B S
ARAG VO 18 BRI 2P = 4 5 1 B TR - T R £k 7K
A F IR AR BB 5T 7 R R R A [ B IR R 2
R Z A B0 N V4 - T 3000 DX B T K AR R
AHP T 58 S 9 IR 256 R R o H K i i Ak
R & SUIN £ 8 RN v S G U =S DN [ s o
fiffe TR S B AR A A 7 S B, AE AR AR Bl
A BRE H R[] i 4 s 42 b T R 0 A 1) i A
fifg D [ R BE 7 . e Ah L B IE #0i H K A SRFE
G A H 15T N UF IR R Ak A OC R Ak
G, I HL 2 N 28 A A 55 KR 9 M R 4R 4 4
B, LGS B RE 5| UR 22 R 28 LRl G
FECTE B+ FHC S W BT, 202 AL
TEUIH2 - NVEREEH A, “17 298 8 i #h )

17

b T URAR R 0 PFR ER 0 AL T A B8, S 3D
BERl . 27 AR B R 0 b Ak v IR T Ok 1) S B
SME Y 18] 8, JF Kk R AU B, @ i B B L O
WA 2T 520 R 2 AR A SR 2 . an AT BA
IS 2 TR A R R B A R R S
I H 85 35 2 A TR T ME BRI ERS Bl s DL 2R A
RV ER T W B B T2 B A O R TR ZE T 1
KA 3D M LT E I B EH s 455 R
OB H i R b 1 2 2 R OR IR T R AL
fitfb T4 4 3D f B R G0, i — 0 WY 3 7 AR 5
BRABIHTRE J7 . NI 48 45 5h W Ak T B AR T R
A A R I £k ) A T AR 0 BF 5 4 5 S
P2 I R BIE A SR 0 20T ol SR 5 A o 1 i 2
ESVEIPNT S

S RERBHAITRETINGER

PAAE R 4k TR AR PR K 25k 23R Oy
2, 38 2o 187 24 R 43 BT 8 38 A 46 2 A A AR Xl
R AR B, T D ST A A R s Rl
HIRBE S AN S0 SRR R B N AL T il
A B BOGE AR W TR PR A 2R A 4%
PRI B BN B %

ES QIR EES7 SUR L LIS VAN R IE Y I LI
YT R S B A AL AT ST A 2
ELF 6 BRI A, EREA T iR R
PR 2R G 1 L PN A0 i e IR | LR M A L 5 | 2
A T8 B B IR 55 K A ) B AE B R R e
FOM A Al % R4 B & Kk A DR AL, T
Bl 2 A T T 7l IR AN 2 R R R Ok
AR R AR R TR L BT A A DGR R
b2 A 23 TR L R RIS ER R 7l
RIEENZS, 51 F2F M A8 78 S0 4 Rl 3 b AR
oo AR DR S B o R O AE 5 L A Y 4
WU H AR R T e U R Lh A A A b AR
50T e U W 22 T A O R AN () 28 R R TR e o
B Y T2 X 5 AR R Y [ i R
Y7k DL R B AR P 4 B v PR AR i iR A . 4
A 101 2 3t R pa K B IR AL #, Bk o R
F W b K T X T K T R 48 5 VR F R
(18 5 1) o DA B G e 6 AR 3 Ak R 22 s D 3



26

TR % A BBOT R H ML DIRBEE S UCE SRR

AR B AR B T2 A s Ll RS iRk
55 I 28 O R DX 22 5 Ak 2 R S A LR T L
REAE fi 2 A = 3 s B =7 i iRas B A ) /9 37 5%
H L AT TR 2= K St L i 1 7 K 3 A T G R 2 7K
T 4 LR L A B XL TN 2R, A e
I R A RO R SY . ool et BRI A L AE
g fie k2 A A b R SRR (A BE 0 &K 3R 7
255 K A B TR A AR,

mUREBEHFRR

2l Z AR I S BRIR R L 2R AL TR AR TP AR
T VAR W BE L R R OT L R 0 ol Dy — MR
ST R SR B S0 PR B R T LA I £ )
Tl B A BR 2 7L AR LR R R A
BIR 2> ) Sy A £ 180 77 ol AR SG R AR S8 B %
MRRBOIAL P EEFLFT A2 RAEHE X
AR R S, WA TUR AR A Bk R
i RS Y TR AR AR G — U R A G o 52
JEAE LR AL T R € B s AL WF 5T B i A A
M B R ARz BT A A R 2 0 Ak TR
TERIEEBEM A+ ER I TE S R L B
T 50 AT, AT Ay TR 52 I RE ) AR BT RE 1 15
B AR T, . AR A B B R WAL AR SE Ll
IZS RPN ST B § N

i.HiE

AR I Al TR 2 DT A LA RS B TR A
55 2 i AL T BA 30 4% 4F 1 3 i B8 IR T & AR K
W58 A il 2545 b e R O K e R R e A T
4 B8 SRR L £k b AL A SC Bl A R TR
191 R4 T 55 [ 52 s DX s B A o A R
e L R S IR R BOT R M4 & A

18

B RBE S LB FE MG . B gL
AR ERTT A (08 ff 2R WO & L 5
KA PLER S - 51T A A8 L IE B A RE2 0 5 6
HARBUE 530k AR IRE R & W5k 2 B pE 2
DR BN TR S R B B SR A T R
AR B LI KB BT A ) TR R Y 5K R i
SEAE X IRAR AN TR R . e R I8 1k T OR AR A B A
ARBEBOTUR . A B TR B BHT S Ll #
HFRANGE—, (STAE 2 4 - T I0F)

%3

[1] F%F EERKRBIERFHAHE LR F
GREBERHFLRRFATINL AR B #,
2016-12-09.

S R B IT A B B T R AT 4

[EB/OL]. [2019-03-18]. http://www. gov. cn/

[2]

xinwen/2019-03/18/content_5374831. htm.
HEABARATHA(REFRABRERTRZERFE TN
F )y 4 [ EB/OL]. [2020-05-28]. http://www.

[3]

gov. cn/zhengce/zhengceku/2020-06/06/content _
5517606, htm.,

ZHEH. 55N, FH A XTEBRETEHER
Gk B[] F B R, 2021(3)
16-20.

HEE. K EXA RKRMCIAALAEALH
FHEWEZ[LI] & EHKX%H%¥,2021 (1)
14-18,

HEE ZRAZ. G XW. TR L L RBEER T E
SeEEANBE K]]I H %% .2021,38

(6):7-10,69.

[4]

[5]

L6]



F29% F1H TEZEIKT Vol. 29 No. 1
2026 -2 A China Education of Light Industry Feb. 2026

3

5

ARUIMBENF IMETUATERRZS LR

IR TR IS S
(RHERHE R T S5 RBE, K 300457)

WE. a3H AR E5R R AL ITLERFBENEER, REAFEAFHF IR L L LR b4
R IRREAFTARLE RENI+"BFHGES, TEANEE ST AFEE L d 5K, did
CERIRF AN TAAT BRI E AR AR AR RN B RS S F
WEHERFTAREAZ T @O AAKE MET SEAFTRFOAF LI+ BRKE 133" MR FRAEX
BECBEZEL FEWR AL UERTE,HRT —E2RF RE—FR—IN—FN" 0 2R FETE,
KB AT AR BT AT BRI T+ RS TREKFINE

FEHEKES(642.0

Exploration and Practice of Diversified Talent Cultivation in Emerging Engineering for

Leading the New Course of Salt Chemical Industry

DU Wei, HAO Qinglan, ZENG Wei, WANG Yanfei, TANG Na

(College of Chemical Engineering and Materials Science, Tianjin University of

Science and Technology, Tianjin 300457, China)

Abstract : Faced with the dual demands of emerging engineering construction and the transformation and upgrading of
China’ s salt chemical industry, the speciality of Chemical Engineering and Technology of Tianjin University of Science
and Technology adheres to the educational philosophy of “solid professional foundation, mastery of expertise, and
serving the country through engineering”. Focusing on the interdisciplinary integration of “chemical engineering +”,
the speciality has been conducting professional transformation and practice featuring salt production and salt chemical
engineering. Through systematic reforms in three aspects, namely the “demand-driven, philosophy-guided” talent
cultivation system of “chemical engineering +” , the “technology-empowered, individualized instruction” personalized

¢

training model, and the “integration of virtual and real scenarios, and collaboration between industry and university”
practice-oriented education system, we have constructed 3E talent cultivation objectives, a “chemical engineering +”
curriculum system, a “133” personalized training model, and a multi-dimensional practice platform based on the
“integration of virtual and real scenarios, and collaboration between industry and universities. ” In doing so, we have

developed a systematic reform plan that runs through the whole process of “ curriculum, practice, culture and

evaluation” .
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Investigation and Effectiveness of the Construction of Engineering Specialty against the
Background of New Engineering Education—Taking Chemical Engineering and

Technology of Tianjin University of Science and Technology as an Example

TANG Na JIANG Jianwei HAO Qinglan FAN Zhi WANG Yaohuan
( College of Chemical Engineering and Materials Science Tianjin University of Science and Technology
Tianjin 300457 China)

Abstract: Following the guidelines by China’ s Ministry of Education on research and practice in the field of new
engineering as well as the quality standards for professional certification of engineering education Tianjin University of
Science and Technology has undertaken significant investigations into the construction of specialty of Chemical
Engineering and Technology with multiple directions with an intended purpose to meet the needs of new technologies
new business formats new models new industries and new economic and social development for the current
universities to train talents. Such investigations were conducted from teaching management to teaching implementation
stressing students’ learning result and their ability in solving complex engineering problems. Moreover multi-
dimensional evaluation was performed on the effectiveness of educational reform on the specialty construction. The
result of the evaluation will be applied to the continuous improvement of specialty construction.

Key words: new engineering; professional certification of engineering education; continuous improvement; evaluation
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