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Abstract

Aiming at the educational deficiencies in college organic chemistry experiment courses, such as
overemphasis on operational skills while neglecting comprehensive literacy, rigid verification
based teaching models, insufficient safety education, and unitary evaluation systems, this paper
takes the benzoin oxidation reduction comprehensive experiment as the carrier, constructs a com-
plete tandem synthesis teaching scheme, and designs a five step inquiry based teaching process
consisting of problem introduction, mechanism discussion, standardized operation, hierarchical
variable exploration, and multivariate evaluation. A comparative teaching experiment is conducted
between two parallel classes, and the teaching effectiveness is evaluated from three dimensions—
theoretical application, operational standardization, and inquiry awareness—by directly collecting
process based assessment data, product result reports, and post experiment questionnaires from
this experiment. Practice shows that the standardized inquiry based classroom significantly im-
proves students’ understanding of mechanisms and operational standardization; the multivariate
evaluation system combining 60% process assessment and 40% outcome assessment can effec-
tively reflect students’ comprehensive competencies. This scheme is highly standardized and can
provide a practical reference for the reform of similar experimental courses.

Keywords

Organic Chemistry Experiment, Inquiry Based Teaching, Benzoin, Copper Salt Catalytic Oxidation,
Multivariate Teaching Evaluation

Copyright © 2026 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/

1. 51§
1.1. SREIIEHFREE RS HE

R, ARMELE L AR AE T ZORA HLSC IR IRFE R “ 22ty A7 INAH B,
SRRRIERRE. VR BHEIHT S R M RETRINARE A 1], 2RI, [ A 2B L sk
W H A LA B AR I IAE SO & UG — e AR RNVIEE SRIEDER, FHAENME
ZISERE, Rz B EBE ST BHiRIHE SSRGS IR, e s afy8Em 20
PR AE . A% PP I BE MO S B0 4 7 5 PR, IR RBUR BRI AR R, XL L B3 R AL
FANAFFRAA YK

RICREE LU BE N T, 51 SFEAEEE, IFRE . BEME, ROUE SRy IE e
PR A E 273 [2] [3]. ANHCA BUE T B M 2 S S BB AR T o S BT e e e it o @A
A S BRI RIIRAN R FE B TR AR AT, T2 S 2B A e S rh B3 BB M i R U 21 32
B EBRT TR —8, LPifethn ., MRS 20 P siik. WORIER . ke, REB L L8
FAARE. AL ALR G SR IR R RS g5, AR B SEIRAIRMRESCRIISR . &
BPISE S o AR R IR, SEBURIR . S FRE SRHEERIRFEL R T, (HH TR 2 @A IR T
S SRR I IR e, SR ERIEEOR . B MBS LA EH T, WA TR
THI[4]-[7]. PISEAHE FACIR T S S DI SE 2 TP RS AR, B R A AL

DOI: 10.12677/ae.2026.1691920 425

i
am}
K
|


https://doi.org/10.12677/ae.2026.1691920
http://creativecommons.org/licenses/by/4.0/

YRR &5

1.2. REBLUHFNTFANESHFEZR

ZRAFMNIE LR RSB ALGE LR T LI H, AL, EEMRE R, T
BRI E . B, RO, R R KO IR R A HERR, EEA
B . SRTT, 41T S AR B A A A R AR DU R B R

F— KERPUTIREA G — . THANEIRNO A FR A, HEAROR &, REE R,
i MR E S B G — PATHEN, A FBONEORARES 5, 225 MR . PRz, ol
SRR R BRVFK K TLC mFFSE RSB U, 3R AR RARMK

B, B . eSS e, BRBWRIUES, HEMGLRIREYCR, b EED
P55 EIR PG, BT BYES ™ EAL.

B, HRHEHREN . R RD S N TR, B SIS 2T S TLC TR A
BEMBANFE I ERZ AR N, TR “45H) - R - #4E - RAE” e BB HEEE%.

B0, RmIREIMIERATEE . gllsr, SR s e R ER SRS B EUT R B EAN L
L ALV ik A A R A A RAERE 1. IRTTRE I S UMERETT, HERBUHE -

1.3. fIRBESUHR

AICLAGE— TS A E S BR AR AR DR R T, e F R 2 OIS R 6 - TR B AL AL 1A S
W RIS R L, BB MR TR AL, JFECE D ERFUES ST RS2 O AR, @I
AT B2 S B AR BRI BT R AR IAE LU R U5 : — R — e se B, b5
ZEBRE S RAAAEN: AR IETE S F A o 0 R R TUR A, DSk s E R, =2
P E AR TR SR i) 2 el R A R, SEILA ARCRINEACE 2, DURR 24, RS M™ER 5%
BB ER SRR, (EHE AR LR 5AE 51 SR [ AT -

2. BRSO RIRT

RETHEANAR. g HEESRAXNREREN KRG, BENBABCERA T #E. WE
il f4 St TT 58

21. IRRNEFERESTEEABR

2.1.1. BEFRBIEEE

SUIG SR D BRI R 2R R0, K EEIEREIRA - fEERAN - IKEEIR IR R AL AL, a-FR5EM
SEACE BSR4 T, RS AR T RS NOL NO, Rt B, MBI M se I, o
B, TEUKOKI AT T DS BE B I R e SRR, SRAZARAIR e S AL B BE /N . 5 28384 J
f— O R R T, AR RR-1,2- R 4 T AR L TLC 2 (i S W s R 44 5, g2k
STV ARG . REAE V5 2 s B A 5 SRR R

212 ZHSEEABR

() FREFR: FEIR a- 2R EIEFE AL 5 IRARAZIN BOE SR R AL PR TLC AR ML
LR AR RS s RENS XS LR R S8 AL 5 4 ER MR AL S P B AR 48 T SRAE 22 VR RN OR A D5 T 1 22
o

(2) BESHAR: #AGRTE Rl B R B . (RIRERANEE . 1 & SRRV K TR A 71 E 45
TLC 2 EhrdEtLiRE; & B EIRTFURBIZEAT . 70 M B 5 MR Se 08 5 3 B3R 1 S Rt BT
(3) 7 HAR: WOLRI = 2 RfE 5 O AR IR ROR, HoR™ER g, ML 2% 5/ AL ME

DOI: 10.12677/ae.2026.1691920 426 HEHRE


https://doi.org/10.12677/ae.2026.1691920

YRk &

IR SR, B RESESL AR N R BB SR .
2.2. E—trENSEERNTE

MR I IRAE 5 i RAL = KB 8 — 3R A F AR vt

(1) HERFMNRR M. BRAEE i =Ml R AR E, IsF 1/4 8 i, 3/4 &
BT 10%EE A PRSI s S0 B4 ke 25 B FOERRAL R B 1, AR ARl XU N 0 s 27 AL
0 NOJMER, NS RIS IR AT 1 38 v

(2) WA SRR KNG VKK HZ HI SN R IR E AL 25°C, EHHHIRETT - tgeien
NIE TG, B bR B A R UK B R BUA R SN S5 R PRI A IR RE, 218
IR ERR A bk, MR B AN, TR P IR RE DUIRE S W A B BN

() HE O FCEREL FEEENURIL 0.5 om WL HIBELL, JERL PRSI A SR, B
REAAY 2 mm; FHRNRITHNA M LR ARG = 4:1, G BEIT R QR Ll =
L1 VAFIRTIRBERR T3 0.5~1 cm BPEUHE, F 254 nm E4MT FARICHE ST RE(E. WIHARMEHET -
12-ZK LR > #BEF > RO, BORUE TR IE S AR RN MR R IE AT I TR R
o
23. ABHHFRRAHFRIE

PFALG W] - 8 AF - Bl B B o, B TR Tu s S B i e AR B A (A 1)

— L S AR FEAR. TLCHM. FY& R
WEHIRR w ﬁ?&%%gég)ﬁi}”% M SERBRR | BEE. BRI R, RN

(HRR) (BIH1Z)
— AFR: AU RN, RESKORRTR

W R

BARIC M+ E B S L BEHR

HEMFER, RAT—RH | <
Ti R GO EI T A FFR)

S

Figure 1. Closed-loop classroom process of inquiry-based learning
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Figure 2. Composition of the multivariate process-oriented teaching evaluation system
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Table 1. Comparison of teaching effects between two oxidation systems
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