Creative Education Studies GUHT# B 7, 2025, 13(10), 108-115 Hans X
Published Online October 2025 in Hans. https://www.hanspub.org/journal/ces

https://doi.org/10.12677/ces.2025.1310768

ATRREAFHBEFNHEFRANNEY

— AR TIEE A K5

it

T
BRPGRHCR A S E 0, Bt i

ks H i 20254E7H29H; FHHB: 20254F10A2H; KA H: 20254F10H 11H

HE

FXUBATRERERAER, o TEALERNF THRZENIBHENRAWERE, RH TH
& ‘LA 2R ERASTBFRHER, £ATE AR TRMCLILE RS M ER BT —F
“ER - BT - BRZHEHFEAER. BEEA NN TE R B LR ER IR B R,
REFHHR T LIRANFER S FIAATERBESARMACEREE IR, BILUAIGCHERL B
ARI#EAE R UATERBANES B R B TR ERREN A ETAIGCRIFHERZI TN R,

HEGETEERTRFANTEEE B LTR T 7SS RUBRESERER,

XK ia
AURER, R¥PHEE, BEMNHY, BUIERY, ERAANTEEE, CLILEEE

Constructing AI-Empowered
Interdisciplinary English Teaching
in Engineering Education

—A Light Chemical Engineering Case Study

Xiaomin Sun

School of Culture and Education, Shaanxi University of Science and Technology, Xi’an Shaanxi

Received: July 29, 2025; accepted: October 2, 2025; published: October 11, 2025
Abstract
Taking the Light Chemical Engineering discipline as a practical case, this paper explores the
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systematic construction of Al-empowered interdisciplinary English teaching in higher education.
Grounded in the demand for cultivating internationalized talents under the “Emerging Engineering
Education” initiative, the study deeply integrates generative Al tools with Content and Language
Integrated Learning (CLIL) pedagogy, innovatively proposing a tri-dimensional interactive teaching
framework of “Discipline-Language-Technology”. It systematically elaborates on four core modules:
intelligent reconstruction of teaching objectives, design of technological support systems, develop-
ment of interdisciplinary course content, and innovation of dynamic assessment mechanisms—val-
idated through typical teaching cases in Light Chemical Engineering. Findings indicate that the Al-
driven interdisciplinary model significantly enhances students’ academic English proficiency, dis-
ciplinary cognition depth, and digital literacy, providing a replicable smart-teaching paradigm for
the internationalization of engineering education.
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1. 5|8

BACTRRMLY . MR 2 ARSI BOR TR, 0 AN I bR R AR AE S AL Bk BoR
SRR FHACFA RIS R . R IEEBA =AM AR o, IEF2I5EWARET, S5
AL TR RSB AR T MR Z R “RIEEIER ", A E 2T M AREEA S ST TR
BHEEWT LS ERMBORS A TR, Hk, BEAInETREONEG, T ERSFEZIMPHR 22T L,
BN, EERZ S ATE SN M ARMEE 27 ST H BB BOR L Wil =, #EEE R,
B EASVERIE TS, B TR BE IR IR (1]

LR, AN L GE(AIGO) B [ R R ke _EI& H T IT 1 i8iE. 1w (AN T
BEAR 5 B B AT ANE) IOdEt, URTF T ATEBESHFA A A KRNTES Shfida. Src
ZITUG T ALTRBETSE B IR R . PR RSAIT B “ARIGE s ae /1 + ALIZH” k. 38 Al
TRME 7RG STIRBFESEA AT [2]; B S EORSA 0 FIF LTS H R PR M R & I 255
[3]. (EHEFX AL TRESE TR R I R G RNEIE A AR FUdRIE . SCERARAE “ A RIETE =B BE
+ ALEH” A TR MV B IR BT e 2 A R & I AR, IR B S0iE Tl iRl & EA AR LB
FUARAR T, T RIE AUTRRESCIE N B, DISERIR A I OGB 2R 6 R S LREN H fE

2. Hip R

BT, TEME AL IR A8 915 5 2R 2 U A 007 2 T = KRS SRl M 3 ST g 2
F R A HARI 22 S R B b = S U A T [4]; CLIL s iA S BhiE & RBUERH R, @ H =R IRRE 5
*#:>)(Coyle et al., 2010) [5]; & REFE B /2 LANL I [ A 0 F 438 R Gi(Luckin et al., 2016) [6]8FEA
MA, = RFRHELESGEGIER “ L E PO DURERICN T DU REHEA NI M E T
HHT].

Mix—Hig ik, FETICEE, @ —f %R -8E - HER” =4I ROLE 1). BIELT
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Figure 1. Three-Dimensional interactive model
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Fl geip b TAERZ O RN S GEE A B . YRR R), T8 S F I N RS R R
CER
22. 1BEHE

7 E bR AR IE R TEE N B8 S, F 1N AR R EHThae . SRS IEE IR 2
PAEFHIRE .

23. BARHE

5B AT T EWG 22 S i FE AT ML W B L 527 2] sE BRI S AT R . VAN AR O BE 1 B RS 1
1, BEERAL G0 AR U AL 5 AP AL 3 DA LR ) &

3. ERAE: BUIELTI Al BREXIEEERBENRSEIT
3.1. BB FEFEN

AFRF U FER—/) “EA SRR EERE 17 2 B s, I TRIAABERRSZCFHREMNE ST EE
JIHRETE . W TR TR AR, MIZMBIn F LS.

(D) EF NS EEREIOE MBI EIE(Z HWNES. MEZE)E, HESAREE RFE:
FIH Al TR IEMSE RIS OB 4 . SR T L iR NS RV IR S TAE, FRRE X Al PP AR
1 B AW R

(2) B TR B A E Br ) AN R B A bw v A X3 (B an Bk REACH 5L [ 3R CRbn vHE Y
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ANELRL), A RTAE 2 SO 11 DA S T S8 4 3 38 45 P
() HAERAEST: FFR N B TREAIEIRSS (1 AL SBE TR, 5] ik S T2 5000 o g AR AE A
A B T HE KR T A AT KR AR

3.2. RARZIFEGREIT

MM N TR T RECAIRAE, XN IT 2R 20 =080 “Hal)= - TRE - 27, kX
et SIS T uw

(1) FEAZ : F05 = RNE R E R ER B, K824k TR %0 SRk ({ Cellulose Chemistry and Technology) ,
(P ELEAR) FOCHREE) FREBAR L EHBRbrdE CARSE S ANERLE T, JERL 50 )7 R FF 8RR KT FAT
TERE, Oy AL IZRER A B A& s s P i B S % .

(2) LRE: & Al TR 5% AT TH.

AR HE T H: ChatGPT FHRAE AR S W, Kimi 557 SCRRAH ZE A5 ML B

EREHTHE: AR “PBIERBERN RS, BPLE M ARE PN EERETT K — B2 2 4 15
TER “HI2Z AR 3D B 7, AR VR BB = 4RIV L IOE R ETR 5 R 4.

(3) AR B iR ARG, IR 2SRRI RAE T NCE KPR TEEREIE. B
WAL ZR), AR A R ERBE T, SR YE BN UHEIE AL 2 ST A DO i 95 1 22 2R
HERE T 2 K T BB BTG 2], 45 THERIE AN U 1 2% AR 4636 R AU PR 1] B 2 13 i) 5 55 7 55%

3.3. BENREARTHNITLR

JET CLIL BAR, #2M8 “ DL 0N B4k, DAE S HRE . N TR BE T RS0 ™ 1 SR U ik
TR R R B, R TRENFERHRN, D TR TR, . “EVRIEE ik
FHHH IR T~ BOKIEAR =77 S il — e, AR — DA IR AL A R T 3 SRR
HEEHIT: FRRE, G F RERMN ANES R, JREEAE bR o R 0 on Ry (s .

(1) AL 5H BRI S Bt JId 4R 35242 F Python JIAHTHL (Cellulose) 28 EmOFII LT N2, If
NI A RAZIR BT T R Zh A Tl IFFIA Zotero AT $ii 45 B A2 AL T AR SCHRIF B 30
SN SR AZ 01

(2) EESCALZGI B, P P AR T ARV I HOR SO (g [ A B 480 A 4R Stora Enso 24 7)),
AR BEAR T — R SRS T HAR G KA R & RIS R SR A AN ?

(3) REA AR A, 2R AR IR E A A E K I AR, fETe T 6 BRI PR R
FHIT A B PR A AR, A S Db A e Bloxt B 0 22 52 ] AR At ok T ST A

3.4. RESTEAHLEIR BIFTIEAE

N T SR B GeR 07 SR IR, ASCER Y “ =Z4EDUR” PROT RS, “ 4R SRR B S 4EE.
R ANBORYESE "« WIEF YA, ViR ) A d2 % AR H B, [ ORRR AT
(W AT RE 70, R TT RETE BRI A R 5 72 o i HoE s L SE 2 Bkl . AARMERE R, 27
WAER T ERAERHERTE . B2, JF HaR ZRAESOR BRI (5 f i M i 5 i R
PR LRS- TE N R REXS T A A B PRIE PP BE S KAt 550 7 -

“UUB” PR AR R B N TR RERDI St AR R . M I AR 2 WA Aol JOSC PR 7 o (]
N TR TR BRI SOBHLE, f: A FIF D5 R R G0 2 A4 VAR Yo 38 4% I A R 5 AT 4T
7r; A ChatGPT X242 i) SRR UM 2R BB IAEAT 1T 70 MM A mR D RE, 22 A AT aT B
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FE2E 2P 6 BB BITEBE A R 2 1 S AR PR G b1 1) “TL0F” A5 R, & S R4E S5 N kg A 2l Rk
R AT NI SRR T, BB TR R B 2 B NI VME S 51500 BUTEE AT 254
X AEAROUIT RS R W, IS 22 A BOR SO R 1 v 2 S BRTE — SR AT P . eJa DL ATk
B GO0 Al 2 A S IS T2 S AN R e R Al LSRR (R R

4. SCUEAR R
IR HER 43 3 I A LA S 34T SRR 5T .
4.1. FARMA—: ChatGPT HBFEARKESEERERSEHE)

4.1.1. FERERBEL “BIRTZIHRE” HH)

(1) 1E%3+#5 Prompt ¥ 1T

B, HMMB e HIR MBS ik Materials and Methods)” , FFHING REMLIES .

L) S A S A, RO ARIR R (UM : N 85%. RAAME N 18), B T2 ISR
o, ETERKIBHRHH-6)F, TERE IR (60°C~80°C) 4R 2~4h, #HHEET 300 rpm, MARFEA K
A A OB s FLd R IR ORAE T 0% NaOH W, % H.

() VIFBIT =58

F— AR

A ARG “kraft pulping” & & IEFXT N “BBR I ). SECEEME R E 2 S 517

L)
oL Ui E

FIMEIE Al B IENRIDE, B4 “Then we added the catalyst” 44 “Subsequently, the catalyst was
introduced”

Wb ZUOEA

BINAR S X T APk, I 3R E ORISR AR T R (PR ), A A e B R A
AEFCIE AT 4E BRI RO . e B 12 5 i M DR AIE J5 22 52 A ML A 35 50 23 BI0R HS W I 7K 38 45 11 i 7K 2
R, AR FEIE 7 ER I 2 O PRI T B SRORHAS I K RS 1 B LB )L e SR e 25 BRI BT L AR
KI5

(3) B H

TERL “ALAER + NTAET” HI4H, FHEZBITRIRERGEYN Al FIARIR S5EIE 2R EKR).

4.1.2. BUH5| 3R
(1) Prompt ¥ #EA I ZR
fefit “FHh - L7 Prompt X HCRGICLEE 1), SIFEREE “Y5t + ER + M7 K440
Table 1. Comparison cases of “poor-quality vs. high-quality” Prompt
F 1. “LRR-MHE" Prompt JFEL R
%% Prompt ;B ARFE Prompt 7~

XT ORI AL ERIIR T SRERR U, R “AER SR AR (1) EEE(85%~92%);
(2) A “HAT 7 R IR T R A AR AR OO, FERT BT U 3) F “XTLR”
K051 (Cellulose Chemistry and Technology) |45 ¢ T iZ IS5 1) 2023 S 77 .

“5 I
SEYtR

(2) HLFIPE B s
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EA

RSO S B R I AL i (Wl “ IREALEE” 138 “anaerobic disposal” ), ERZEA4EA (P EE
4R SR B AR HE A A TAE R, Ul B ARk

(3) AWLIMEIL T T E

B “ALHBD 2 RE 7 BRZPARLZ “T ALY 5 “ALitfa” , MmEzEs, wmiEE

Rk
4.1.3. JHA#RERubric) (3T 2)

Table 2. Evaluation criteria table for technology application I

F 2. BARNRA—IHRER

YERE WFHG 45 BIFQ 4 R0EA 4)
BRAEARIE 100%EH: FrASRSE.  BHRIREER. ARt 1 6 N
T L B, O — B :Zégﬁngﬁ;
M (Bll: UV-Vis 4608 it — BT A EH): KERER ’?ﬁing
UV-Vis spectrophotometer)s ANER—Fn: SIS, P °

PRSI A 3 280%;
V£ 4417 fk(decolorizationefficiency);

G T R BN 60%~80%,  BEENIEAS I H<60%,
b SR BRI ETE S %N 60%~80% FATE 1~2 JEEVE SR 5 F 1]
HEPEEEE A 12 BRI AR 5, i A —50), (f11 “we found that” )
TR DS B TEEN 2T d%.
PR E SR T 60%:;
13 F 17 (41 we found that)id £ .
FERZA RS HE(W “However” BRI AE T T s
B RBINE), SBIRN A SR {51 ] 6 — (B L g%gﬁgﬁgﬁﬁf
(5l — 52— K1) - “Then” ). ’ ORI
AeiBd 2 K Prompt LA, . N - AT
Al THGZH F AT M A e '%g%géﬁ% é%@%ﬁﬁﬁ’

(A5 HERFEERLE) -

4.2. BARMAZ: Kimi BahECEEELS MR

4.2.1. FHBREHREAEL “PRAERSIZ” TR B

(1) XEEANEIRLMA

RYE FIAESR, 7EEFE 2R (Cellulose Chemistry and Technology) HATIH FAE—F 2024 £
PDF, A KIFHATEL N A4

CHLFRSE M, 5 © B H (Objective); @ SEX 57 (Method, 23 B JFURLZ A K |
MBI X FEATHAY): @ FEZEMERANS RIELIN 55%I8ME] 78%): @ FRKEITE 4
nanocellulose, acid hydrolysis, crystallinity).

() BEERIFSY R

X AL $EHR 23777 5EC—8,  “RRESE 50°C” 2% 55T “enzymatic hydrolysis at
50°C+1°C” —#H%%.

HANFRANT, BN AR CEERY b XRD KR 20 BRI 22.6°)7

(3) E5SCHRAT L

[F EAEr SESCCERS 1R, 184 “ RIS LU I e 7 ik 22 e (R, ORI IR 7= 28), 7
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4.2.2. BUFH5| KK

(1) TR 2%k

MR oy “FERZR 7 (P EGEAR) FECHEEN AT “REBYZ” (W0 SCL g 0), FEREGME “ ki
FRE, HERME “ SRR

(2) R E AN

SIS R AL SRR 2R RRE B, B ATAXHIH “Se86 vk i, BN AR T
FEJRFE, 27 VEGE TR )M EAR G ik B et 4 2 7

4.2.3. ¥F#RERubric) (3R 3)

Table 3. Evaluation criteria table for technology application II

= 3. BARMAZIENRER
%R RFHG ) REFQ 7) RrEEE( 73)
BAEPTA L EITTR B> — IR E R (LR T,

N ] >
gy (IMCTEARG), R RBLERI LT oyt 2 UL SR
S [N IR RS AR S BRI A 2 /R ” ;‘%ﬁjﬂcgj .

U)o BB U AR IR ) -

BT B R A6 BE 3 B R S 1SR R — At FRO R A (I “ B 90%”
HERfPE UL, Bl ‘PR 85%” kBT EANIR(RI: pH6.5 JRITHN pH6.0) kI B R “50%” ),

“yield of 85.0% + 0.5%” AEEMAHLAR BHARB I BFEEART .
L LR FI/MTE(IN “Objective: ...” ) Jo/Mr@l, HHNFZT R,  EREELG “4R” 5 “HE”
- IR, BEESSY. AIX A E R RAR), MELLERE R,

5. SEUFMUR S sEmEER

R TR 2024 ks, IS B8 RUR: 2 SRR S AR TE MR I 63%IRTH =
100%, SCRRAH EEHE IR 1) T2 90 0 Bh4isE 25 35 70 kb AR fRVEH,

(1) PPV B TR WAEREE 50 TER), N AT SRULSUSERE SCH#:

(2) #BUHE: FFE “Prompt ¥il TAEY;” , #&F-BITXT Al THM 51 S8

(3) 1CHRTE: WIEh AT AR A A & EEAS T 30%, 28R ELERSOREIT I AT it
6. AR SHEEK
6.1. ENHAREEE LR EIE

B TR AU AR R ARTE A L 2R R S G i Al iR, SIUEH, ALY “kraftpulping” (Bi
BRERII) R “ AP e ARHIH ", HEERIE 23%: # “IRHKF(desizing rate)” VN “HKIBER” , FHURE
SR AE AR s 44 B B[] 7 (alkali boiling time) i B A alkali time”, AR B J5 T 2371 . “kraft pulping ”
CIRIEZRT N RS FET IR BESCRXE A AL YIZRTEARLE B 2 5300 TARAT MV AE S TE AR ) 2 2 f (%%
W TRESIRAZER AT BRI 0.5%), IR0 TREVARBRGFAEE L “—HZ L MR,
ﬁl:] “pulp" E%ZEILZ “éﬁﬁﬁ” ‘H_jAZEé u%mn .
6.2. FHTERBIRITARE

BIRGCE T “TC ALYIR” 35, (ERAKIRA 38%I) 2L 7 5 AR I ok th LR T i e L&
AL BR) 7458, FE AT A B8 B OQ B 1A R 58 1L B 1) 5 AR (CFF 10 2 A LA IR Se 360 SR nfs
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“Coagulants were added” 2=fE H T &N LB P B, TG “fEARImA” f1 “iKHRE” Rk a M
—FE); X T T SCHERSE MR 20 T B R AT Kimi 2502, A AT A] Ji SOR e (1 AR #4426 75%”
PR 75%7 ), EREEWIE ALAERMNE, JFH I AT RE T 17 AR Mo Bl “ RAAL
P YR PERL T “anaerobic disposal” ). BEAMAILRY, FEELEXTT “HORTHE” A1 “NFI68777 LT
WA, BB AL “HHaee” Mo “E8AR7 .

7. g & R

HERERS S RO, 78 B T T 8 2 DI, S 3 B OOk BB FE A s 1), K
T O 7 2 o MLV 2 0 B MR L TR R UR T 20 4 22 ST AT BER DU B
52K 0 [ BRBLET T 1935 SO 06 2 TR Fe 48 IR R 3B BT %8, SCTad it T
DL B4 S B

(1) HEESUTR YME SO R B0 TR T 5 SE R 0T 6 R 2 5 AR 4, W16 % E IR
LT G ST ARBR P28 (VR TV 25 MU 51 e A2 B 030 S, RECE IR B
ARGEEWAE T UBEIOT RN A5 A1

(2) THEUTI ALER KT TR B T30 ALBORBIR” Bl Wi % RBAH . HAR
SCRRAM TS e, JEIE BOAIE (07 S 0T 0 52 el AT HEAT 51
8. &iE

St

’

AW TR I TN TR RE A TR GRS AR, SEBL 1R B R rh SE LA B AR
W GRE . BORSHERE TN =4 IR &, ML ST WIBHOAAF AN “ 87 . “F
Beip—7 o YRR SEmi . e FZA O R TR SEHE A, HEEAR SRR L LARTER
FHEREA BT by, R B 5 1P HOR SORII b oARE 50 FE A0 2 (e T

JEBARK, I TARTGE DA LU IS TIR AR R . — B TREIREES51E S5 H
RIS UL S 51— NI HEE LS (VR) BL B 5 I SE(AR) 5 B BEAL B NIE 4R falr 7 8t
LY 2 2 IRAR R . BBEUWE . TR REROR RES LB (e Lk, REA G E LM
FURR R B K S RAT B PR 5E 4 77 10 AT W iR 3sr— AA RE A H B

SE 3k
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