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Abstract

In the age of artificial intelligence, generative artificial intelligence (GenAl) tools, with ChatGPT as
aprime example, are increasingly being integrated into the realm of education and teaching, reveal-
ing remarkable application potential. In practical applications, GenAl, however, still has several
challenges. These include inaccuracies in answers, difficulties in guaranteeing authenticity, and al-
gorithmic cultural biases. As a result, users are required to have robust critical thinking skills to
rationally analyze and sift through the information to extract what is truly effective. Against this
backdrop, this paper focuses on the teaching practice of organic chemistry courses. It integrates
GenAl into the curriculum education system, a dual-teacher model of “teacher—student—AlI teach-
ing assistant” and a blended teaching model of “pre-class, in-class, post-class” have been constructed.
By leveraging artificial intelligence technology to empower teaching, this approach not only ensures
the efficient transfer of knowledge but also significantly strengthens the cultivation of students’
critical thinking abilities. Consequently, it comprehensively enhances students’ scientific thinking
qualities and innovation capabilities, offering a practical approach to cultivating innovative talents
in the new era.

Keywords

Artificial Intelligence, Generative Artificial Intelligence, Critical Thinking, Organic Chemistry,
Curriculum Education

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1L AILEgEREHFER
L1 ATERERERFERNE

FENTEREA, DAORIE 5 B 9 Bt 1 2E il 1% e (Generative Artificial Intelligence, GenAl) T.
B, BEHRKHE BB A AR, AR BB 77, RS o A AN A 7 >0 B
F[1] [2]. XK GenAl LHAMSH BB E G VER) ¥ 255, MMM SE L33 T Bof Bl It 1) %
SES), RIS IREEB]-[5]. B O — RN LR RER ML) =Rt “IF RN LH aeis ERHR R I 7T,
HES N TR BE S G R XA &l 5 “HEM + ZE 7 MR, AL AR5 AEY
BHARE RS, TREEHUM S TEEEESN[6]. 2MAT, GenAl 7R3 E U N FH 1 1E 52 Bk £ (1 208
FFEFMNE T[] AER—Fh AR R MEACAERCRER A TH, GenAl AU 3
THRE RS BRI B8 AR ST SRS 2R R SEER I e, B AE SEIN SRS 2 T PRAG
J5 T B ANMAL8] [9]

1.2. AT EsEReERF FERIBRE

JE GenAl fEURE Hr P I S A B EUKIE 77, (B AN S AT A~ SR R AN S 3G (TR B
GenAl N T2 R rh, AEAE 2 U8 5 LSV A DLORAIE . S0 RS A fi 55 i A 10], BT GenAl
FT MR AB AU E RN R, (HIFABRIE S R0 L, Ao AR R RE (B RLIR), HEK Al
2)58, RDRERLAE RS S SART . IR BR B & BT SO N, AR SHRERIKE Y ¢ S ESEI” . Bl

DOI: 10.12677/ces.2025.134257 367 eSS G=R I


https://doi.org/10.12677/ces.2025.134257
http://creativecommons.org/licenses/by/4.0/

(NG

REEAER ChatGPT M, 25 ARG 2, F 2L, AFRE ChatGPT WAL 4518
FEEA B, AMUES AHER, HIESIE AR, H ChatGPT X “ff k75 &7 MREAE M, &=
A R R AL T FE A RSB RIIR, TS BEt A B4R B 222 T 58 IR, XLt
HRT BEXS S A R 2 S AN B LEIE BT RS . Y T RIS AL L), BT BCERI R T R 5] S A2 A
FEEA, SR B R IREE A A SRR A (5 SRR T EE Y, B IR A I B 4k e

[ I i =2 Al 5 2 A IE SR TE Gen AL ZE RIS 2, BE G — ML, JF48 T2 A 0T IE# A GenAT I
B, HEATR A RS R Oy il f i d AR AT TR, M R BT 7 e AR RN B A A 1 oy
B2 24255, AT GenAl I ELEAK#S G SUil A4 GenAlME8% 2 TRIMARE A, £ T
AR AR AGE R AR, @I H N> A U R SR Tk, BRSSO RE
WA IFIVEBSERI A GenAl, AMUA Bh T IR ENEEARANCZ, SERESRAL A4 po e A vE 4k Re ), SOl
FRARSREN 5 B4R 250U F AR

2. BERFEEHMFIMBLIEFNEEY

HOAME B AE R F5 AT (E BN, BERSREAT 00T, IPAh. 2R, JHER GBS, 28T
AT, R 2 AR AR X S B S AN (R EEAT I W AUE 5 1 R BRI R, R DB AR A 4 i
ATREATHIBNE . S VEBYERBI[11]. HUUZHE . R DAL B2y Sl . B2 — Ml RIS
2, HINEEE AR L A RCAIVER), A G TR S B A e ORI B 4RSS A 2 A 4. e A E
TERE B, AR, 100 B RT3, SRR HEA ORI ST BB (RS [12]. fEHCEL AR,
HOM AT LRI B 20 # (05 AREEAT IRAE e i, Sl A i ARSI W, TR RE SR, R
PR AERIZRR N BB A R . il A 8 R MBRE, (822472 BB Th PR R AT
BRIV EAERE Sy AR PRI BB I 2% A, BE IR ALt v R e xR e B R
2T TR B RIS ATFRE RN, HCATE AR Re A B A R B BRI, HEimA ik
A RN AR SO A o A P B4R SR M B BEE . ADGRON 1 im 2 R X RTR
BTN, ERON TR AR FIWAI R R RE ), (e E ARG, F R R TR,
e SR B R B H B [13]

3. NILEREMBERIUFEE, BUFEMAIEBYEES

AR EFEHE T, T, R, ERE LI E IR ME R, R KA M4 A\ 52K
Frhh B IRIE L — . ZIRIEAERKREARRT W Z e, AR am 58 Kk, EaHY
g, EEEFREARRAERYE, BA BT AR IR BB R ML A AR S AT R B, RE R
WA R A BYERE 77, BEORA RO BRI aE 7y, BRE HIEZER, RITAERNZRER
JRR[14]0 A2 RN T8 BE(Gen ADFE A LA 20 H AU I T AL B 2 (5 57 R 73BT LB AP
MANFLL B2 ERT, GenAl AN A AR M T 5 5 BRI, (HIXL(E B A J ek AT
FEVER B2 AT XM SRALAE A ARG B RFFE, B3 APPAS (5 2 AR, 125
PERHERA 1 o XA DLBER 2 AR B 20 HT BE 77, 38 7T BLSR AL HOW 5 B IR PP A BE ST - [FIIN, GenAl 4
JEH 2 MO R AR R TT 58, TR T SRR IR, 923t 7 AN A E B T B L 2 o XA 2 R
FU AR TR A FGURE IR, BIRERE B 7). B\ TR Re BRI A AL 07,
MAERETE, KR OER RN AN LS ER, B ERA B A DA S 5 R
I, B BRI TP gEtE . QB OSSR B AE L 5T, RN SEEUBT I AR AL AR R
IR E N H b5

DOI: 10.12677/ces.2025.134257 368 eSS G=R I


https://doi.org/10.12677/ces.2025.134257

(NG

AIFET AP ERIE AL, A ChatGPT A58 BC N TR e THEIARREZC AT, M “URAT
- - R ZBOR A HeAE, S N TR RIS, B IR TR AR A S A A 1 JE 4
REZT, HEMTOA . $RTFAAERRL 2 B UEM BT RE

4. AL ErEMERYUFRIZEB BT L

HUMBLTH5 SEHt URAR 2 4 LU — 32 RAT . Se W H I3 2] B AR),  FRRIIRAT B 2 (B R 49),
PHE IR S RS E SRS AR . £, ANTEBENRmE I AL, RIS (52 Mm
L B BN EBORRIRIE B, AR R 2 21 1R 2 5 SRR R ABR R 00), B REARE 22 I
TR 7 >0 33 LU B SR CRAUBR 2 A4 o FEA WAL 2 RAE R, BIAN TR RER e ik, (L4t
() 0T - 22427 ZJeRE QR B “ HUT - 244 - AL BhE RUMRE[15], Z54 “dar - i - RE” =
BB G HARALE 1), ART A B IR E SEEEN A, JRTHMAALEAE BRIRCR, HEomffk
)5 BB RIIR IO RE ), TR R & [13].

HIFEE HUM s “IRET-IRP-IRE"
Al B8 RAE 1

“X["ﬂﬁ" g-fc :ngt#'—F gft

“HOFR PRI

BEHEER

AR

Figure 1. Schematic diagram of the “teacher—student—AlI teaching assistant” dual-teacher model
and the “three-stage” blended teaching model (pre-class, in-class, post-class) in the teaching prac-
tice of organic chemistry
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Figure 2. Examples of answers given by ChatGPT. Doubao Al. Baidu Al and Kuake Al in response to different ways students
ask questions

[ 2. ChatGPT. T8 Al. BE Al NEH Al RIBEFENTEREAFRL BALEZZRG

PRI, BOMPIE IO R . HOMAEZ LSRR, 5 B0 55 Al 1L 32 ) A PEEE Ty
Ao FIFHATFRMFINERZE, DI A R A IR S 5. A B Aok i A B3 AN T8 ReAh B AH 25
R R, ARG TR 1 A RO R A ) L R e

4.3- i%rél%%lE\gE}ﬁ%, Eﬂ-ﬁﬂiﬁéi%

HEAPE LA OISR F AR TRNIGE ST, W SRR RN ARG IE[17].
SETHCAIERAE, PREE SRR A B, BRA, SRR R TS RR A A 2L B 1 1R X
ALY A BT AT T B B R A IR, AT AR R I, SR ) R 2k
FIRKEHE . W B> Bl — @ 2 A, MR ARG A A 2t Nl af . KiE. 8
MERES, FAENRISIRTIN N TR G TR MM, B2 DR TR, [, 22447
At P R A e 77 UL K2 AR S8 e /) AT AL IO S A i . XA — 28 215 22 S i R B T4

DOI: 10.12677/ces.2025.134257 370 eSS G=R I


https://doi.org/10.12677/ces.2025.134257

(NG

BT S SR A R TR, KR S IS S R R I 2 ST A T AR 3RS
5. BFLBR
5.1. BEHRITMNIER

N I ER R CHUN - A - ALBEEC SUBBLRT “ 3R ET - R - 57 = BaURA N #
B CAE 5 I B0 O TR 45 B IR R RV H AR 2SR, £ 4 L il HL L FH EE 2812 1) Watson-Glaser
L BN B 2R - P SCAR(WGCTA) R4 JE 0 i 014 S8 4 i) 2% - oF SCh(CCTDICV), H g ffi
i 0,25 ) e SR R N R e KT R B R A T i, DA AR S A I8 SO0 R R AT DA

WADEBCAR S AR —PE, ZIENUABERIL 153 A4 NS0 H, 185 AT 5 E TR
MET—R, FdEmEE Lk e RANNRER, WEHE RN 20 28 A0 25, #id 40 708 H3)
LA, FERFATEA N ERAT TERIEIRRE,  IRIC A A 1 A RE 7\ R Be /K- IR 46 8 . &
o2 IAE AR BRI Ik, SR, BUFBUREREA B — B ER, WEgE e
FHIE,  3RAF 22 AR HA) 1 R RE D AN HL e AP I i 0 - A= 3R 159 90~100 RRfF5, 80~89 IR
BRI, 60~79 FomFts, KT 60 ALtk @ICE. IR a0 5T R 4 76.5%H)
AR, HAPMmAFREMm29 N, RGN 47 A, AR ANEuRD 13 Ao [, Ffilid
IS B XX B2 A R AT T A ], TE AT AR R IR & B0 7 R A B TR 5 21 Xk 2
Al R RATEH 2 A Fpdg in) )7 2R 2 Bl 2 & AR T 35 Bh 348 LMk il Hre 4 @ st i =
W2 AR AR ST (BN 15], @88, 15 93.8% M A IRFE R R AER T, 6.2%I1%%
AR IRINTT, BRI R AL B 100%. Rl L CRAG B, IRATAEE WA A H AL 807, %
AEATRIREA T B R 1A ) T B R TE . AN A “CHBUT - A - AL BhE U R
AT - - R R B &, TR T A e 8 ) BAG 30 T hh.

5.2. BFFNERE

52.1. FXER

1) “#UT - 224 - AT B XUTEAM “RAT - b - RE” SRR EHFEAG M TIRA %24
HFE >R I HEA A %

MR B R G ALE R TR, FAENTRHCE B4 fe 13 213 TF . ARG PO AN AR A0 1) 346 S 157
B EIR, 93.8% AT IRFER R IEF AT, 6.2%HI# AR R INTT, AR R EEE 100%. HATH F
OIMr B, A T AR RE AL S 4R RR TR R T HE A RIRESE . YR AL B BN A E AR L o i
T, ARZHCF AR HERARR SWE . OB 2208 1 G5 A e i S LB R BT, 90 W 2 A 0] R = Ak
BT REFEEAKE . WG REHTT, AR RS GenAl TREMIZH, BB HIE TR
ML FR SRR, AR T AGREURE . ReRl R AL THEB, A s AW A 52 v 5 m
FOCHERDE R, WEIRT T A FRERRE Sy, TR 5 4% 2% S AT 55 I J 30 HH B8 5 (A 3 ST Ak o il R e 7

TERHPITR X, AR VP N TR N BTG B, 8598 T 24 s AL @I ae /1. AR
IR RHE BT AE . AT AR, i@ R G S A a gt — 2l Tt gE . ES TR XA
FANET VPR, 2R RS A LRSS AR R A, B2 0 LR TR B AR A e et . T RSl
Sk, AR T AR ) AR e, AN N R AR e RE 1R B T RS T

2) ATHEBREFIERY, RERREFEIFRME, BiREREREEASL

TR EFFET, N TR T RMIIAN A5 25k TS 71, N TR Re ks T35 K0
SRR B EAR TR, PR EE 2R SR REE RS T AR IR A NGB A

DOI: 10.12677/ces.2025.134257 371 eSS G=R I


https://doi.org/10.12677/ces.2025.134257

(NG

RGEGH AT BOV R — BRI R TSI B0, FERZAH S — LRI R iR eL
BRLAMESI,  N TR RE T TS A A AR AL e AR BE LE 2 28 A R 2 25 B2 T, AR R D iR
MEFMEZIT. PRI, NI R T EAEH B2 A B AR A OR A U HENE 7 A AE — € R IR k.
TN L BRI 01 AT e 5 T KB BRI — BPEREE, X T — 8B R B2 R0, Rl 2 R LE 5 2R
BEARAURE A AR M RN R, FTRETVA B BUM U RER NGB . Bl ndE — Lo fb 2 SCIR LR 7 i 2 1) A
e b, NIERERMAE RAT R 2RI M —BIER IR, WX R, 2R R R AR,
N T HRA AR T R, EUM R 5 S AR AR IC N E 2.

522. FITEE

1) ATHERREEHFED), (REEBET LR O

TG HCFEAT, BT AR EE A, A BB “—F 5”7 o M “BUh +
AT B UM “URaT - e - W57 = BaUR G #UEA R 7 IX— Rt . FORAS T2 ME— 50
PURJE, XML R, B2 LB O TH: . BON T BRI A 5 N T Rexs Bt
FE b B 58 1A 1) BB DA R = AR (e 2, IR B E S AN . [EII, 2Ot T B SR A B AR RN T R
PRAEMZ TR, 5l REAERRFEIN S AT T AR, AT 2 A2 s 2 ST 4k, SR THAT 1 A 2=
oIR8

2) ATHEBRAEITREFIMANESR, EEBFHER

N T RESEAE 2 MBE RIE RIS R T ae 11, Re8 MBIV Z B B R . &
W, FUMr LS N TR RRIRMEM TR, TSR IE, RIEZ AR MR, XA
THINEEHFANE, IEREBEEATRR TS B IR B, fEFET, TR
MR B IS, N TR RE T REHR AL — b 2 R Bl B AT 5 77 ) PR AR S, 80T AT DK I S py 25 N
HF, AFBEEEIMAEIN G, WORKFA ISR,

3) NILEReHBIEUTHEAT MEALBE R EBUTIRA B B B FRFNBFES

TN A 5 T BERNRE D4R BT AN ] N L Be T DAY B B8O /A 22 AR 2 S Bl , i ARE S
NTEREEE TN FEHERRRS . MRIIX L4 R, BOmAeHs T irHh 1 A 22 A 1022 5
RO, IR A e MEA BRI R XA B Tl R AN AR 5 ) F oK, SELEE R A
V18] Bl N TR REEHCEF N, FUMTE ZEABRT B ST 3%, DU S b 2 DOX Fhog 2
P T H . HURE 20 N TR RIREEMNEE, WAL REEAE . R, Fhd R ERRER
i N TR R SR BUEINER NG S, B . X — R ZTA N I ek, EsE
B ZERETI1[19],
6. £EiE

FEN TR RBARBIG A RIINACE 5N, GenAl {FNHHE QU EEIKE) 1), N E BB
AR TR BHL. K GenAl BEANA VAL IR BBEHCA AR, @i Md “ B0 - 228 - ALBIE XU
B “ERAT - PR - BRE 7 IRE B, AR T AR g, S NGR 1A v
REJIRIRE IR, SKERERW], IXMR & BN A RER T2 A 5 B0 Re /). AR B YERE ) AN 8K S8
BRAETT, UM ARAUH A B IR AR O TR A AT SRR AR . AROK, BRI A T RN AE
HEAMSLE, GenAl 2 BEAF LA N BIHH WU, NIE IR AT R ERSES /I BIH RN A vk &

EHEWH

HE = HEENFEE ATH (231002331015302); 5 2B BHA LR B(ZD24084); FH MR KA

DOI: 10.12677/ces.2025.134257 372 eSS G=R I


https://doi.org/10.12677/ces.2025.134257

(NG

T8 BENR AE AR 2 B U O B IR (24A1025Z); H MK SEACRL “BUERRE TR 0 H (24S2158); i
MR FH FBUF 00 5 52 B I H (2023013)

SE

(1]
(2]

(3]

(4]

[17]

[18]

[19]

RIE, ¥k, ChatGPT MRRE: S0 AR RE[J]. HLALEE WA, 2023, 44(12): 28-34.

Chiu, T.K.F. (2024) Future Research Recommendations for Transforming Higher Education with Generative Al. Com-
puters and Education: Artificial Intelligence, 6, Article 100197. https://doi.org/10.1016/j.caeai.2023.100197

BRELSE, SRR, /R 438k, w0R, FRE, kil SR xHERGEA N T EEEE A RLE, it
PR SR R[T]. IR A 2% &, 2023, 41(3): 21-41.

SE, PN, T, ORML BREH. ERCRR: HEFMATIAN T RS SEHE R —— (2023 HOF4R
FEGFR) RIfF]. TR E R E, 2023, 41(3): 3-11.

pers, Pl #OEmEE TR A T RIREHT OB ARIRED]. AREF, 2023(19): 6-10.

Ak, AR RGN TR BeRARTE = b S 20 P M SE BRIR R )], P EE BEARHE, 2024(23): 81-88.

BRIZR, #ARPH, ik, &5 HERFEUHEANEARTN: T AIGC MATIIELR[]. EREHE 44 &, 2023,
41(2): 13-24.

i, o ae, ARk AR RN R e RE AL A P B AR PET]. BRI FE ZE BT 7T, 2024, 36(6): 102-111.

=0, A, kA, KL, AN TR REBUE ¥ 0] AN EE BERBE, 2024(3): 1671-7384.
Wi, 257, ChatGPT #U#MH: . BIR 5 RBEIE]. HEHEE B, 2023, 29(6): 26-34.

Richard, P. and Elder, L. (2021) Critical Thinking Tools for Taking Charge of Your Learning and Your Life. 4th Edition,
Rowman & Littlefield.

MRt lE. v TR K HGE 155 7R & A 7 [D]: [l 2500 5], I S K%, 2025,

RO, BETE, I E, TH. AP SR A S B A A T R AR —— DU S T N
BI[I/OL]. KAk, 2024: 1-8. https://www.dxhx.pku.edu.cn/CN/10.12461/PKU.DXHX202405211, 2024-09-30.
KRS, EE, BEW, T, BN BT SRS PTG S o 1A RN R B EBCR A 288 5 2as S ).
B HEWITT, 2024, 12(10): 178-183.

75, B, Fuids, 22088, XIans. N TR AT SRR RIE & % 5 W E H-05). R RKEEEH
5T, 2024, 45(2): 42-49+70.

Li, P., Kinshuk and Huang, Y. (2024) Enhancing ChatGPT in POE Inquiry Learning for STEM Education to Improve
Critical Thinking Skills. In: Lecture Notes in Computer Science, Springer, 30-39.
https://doi.org/10.1007/978-3-031-65881-5_4

B, fRHadn, xidkee, Bl AR TR AR LR T m R AR R 1 B S B RS ) e TR ]. etk
HEWITT, 2024, 45(12): 67-74.

PR, FOLME, TRARME. N TR AR DL RE B0 Lol R R BRI AR I 5 S e g m) [J]. IUAREFEH G WAL, 2025,
37(1): 35-44.

MR, “ N LR RE+ZUN B E " ES RAMYIPHRA[I]. BRBEHA, 2019, 29(9): 13-18.

DOI: 10.12677/ces.2025.134257 373 eSS G=R I


https://doi.org/10.12677/ces.2025.134257
https://doi.org/10.1016/j.caeai.2023.100197
https://www.dxhx.pku.edu.cn/CN/10.12461/PKU.DXHX202405211
https://doi.org/10.1007/978-3-031-65881-5_4

	人工智能赋能教学中学生批判性思维的培养
	——以有机化学课程为例
	摘  要
	关键词
	Artificial Intelligence Empowers the Cultivation of Students’ Critical Thinking in Teaching
	—Taking the Organic Chemistry Course as an Example
	Abstract
	Keywords
	1. 人工智能赋能教学背景
	1.1. 人工智能赋能教学背景介绍
	1.2. 人工智能赋能教学存在的问题

	2. 高校学生批判性思维培养的重要性
	3. 人工智能赋能有机化学教学，强化学生批判性思维培养
	4. 人工智能赋能有机化学课程思政教学实施
	4.1. 课前以问引趣，开启课堂新篇章
	4.2. 课中分组研讨议题，提升学生问题思辨素养
	4.3. 课后思考总结成果，提升学生综合素养

	5. 教学实践成效
	5.1. 教学效果评价指标
	5.2. 教学评价与反思
	5.2.1. 学生层面
	5.2.2. 教师层面


	6. 结语
	基金项目
	参考文献

