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The international scientific education community attaches great importance to students participating
in scientific practice, and scientific argumentation, as an important scientific practice, has also
received widespread attention. The 2017 edition of China's General High School Chemistry
Curriculum Standards explicitly regards "evidence reasoning and model cognition" as one of the
core competencies in the chemistry discipline. Therefore, how to implement scientific argumentation
and modeling in middle school chemistry classroom teaching is an urgent problem that needs to be
studied and solved. Starting from the actual teaching of middle school chemistry, this study effectively
integrates the PCRR argumentation model into middle school chemistry classroom teaching, helps
students construct a process of scientific argumentation and modeling, enhances their ability of
evidence reasoning and model cognition, and promotes the development of their subject thinking and
concept.

PCRR argumentation model; demonstration teaching; redox reaction; demonstration

teaching; redox reaction

— P CI=]
. ARES

AR A R R, 5 BRI B LEA UMD
FARANR BT, TR AR R A RIR SN, st
SEmR R, RS HE Tl EGR R — AR
T, TORRIEMER, NSRS RS LR
HAU B RERIRL S RO BN T Bz B ARG
T, T HRSAGIE SRR AR EEE sz —, MM R e 2%
okl FRIEFE 2018 4EAAT 1Y (T FP b AR bR (2017

* fEEEA FR (1996 —) , &,

EERT) ) K RSB (AR L FIR L
—, FELT ARSI R EA. L, ARG
RN AR 2 E ANECE SRR S
WEERe—TIDAS N R B2 R, 2R A RHRIE O T e
RIS DRI PRGN R SR s L, (R
AR T A S BRG] RN BE ELEA LR S50 i) O v A TR
58, SR LRI IS IRTS AT Al B
AL, SEMNBEACIERIN S B, RIERERPNERS
ISR, AT AR TR A ISR, NREA

Tk, WHEHMA, FREAR, FRT WAL F,

AIRMEH: HER (1976—) , &, Wik, RBEGHA, WEFF, @#HF%, AFEdMFEHTRL.

X% (1994-), %, Wik, KEEWA, FREEE, FET 0 R HF

HETH: EONBEZRARECFUARE, BES: YISCX22YB57; EBNEHERE T LM EEYFUERRTE “HIHERE THLEZLWIREBEESELEEHE" (I
B4S: 22JGZD12); BMEHTAFHLSMNFERERSALAAMRIE “FHEER TUEEFRREBEMESIR” (MEHS: 2022H20949); HEBFFEEHRE AR

B "t FERUREBEEESRZI (TIEHSHS: 221003145121022),

20241 [ 111



R | SUBJECT EDUCATION

RSO Brib 2 dh, SRR TR EGIERI AU, 22
FELTORI TR, SRHU AR ORI AR, T
I LR FORL A 0 AT RGIE e 5 S R R IRAE R ME . (R, ARk
FEPURSE G SR AR IR S AN IR G
v A s e

—. BRI

REEFIRIEE—RI RIS, 1RUEECE T D A 25 =CeiiE
. ASREABIEA TN ERISIEACE . BB ISR I &
LIRS BE LR, RN R ARG S N T
WPE, BGINSOCRNA T — I BB R A SNPAL
X, (Science Negotiation Pedagogy, 7 Fk SNP), % =X 3 T
FRMZOOMESTE MR, RAE DR, BESREBIEE S
A, HISHEAEAE SR AR R ISR R, B A IEA L
i, TR RIS RE T AR Y IR AR 22 R O & B B
fiit ¥, BRUbZAh, A R A SE SRR, A
HR ADIGUE R FI PCRRIGUEBIRY, i & &0, &
F A AEORAZEE Y. 20154E, David J.Kujawski B G H
PCRRIGIEEY, R T A DR TIGIE, Bt—Rhes
T, XA M TR B E ), BN E— Rl i gL
S MG L ZRTUALEE Present (5£31) , Critique (H6H])
Reflect (/2B ) , Refine (5835 ) PY/NALRGHS 73 T A4 B G LEASS
X, HAES SE—YOBIE SN TS AFTRIAR, ATEE
— e OV, (R A RS IRE | EIEREAE

PCRRIGIPEIUERIERIE, ARSI, R
SRS TIANE, WAL A rm Rl g A s vE 2, AT
RSB TTHRAENE,  [Al IE TBO AR A h AT 22 A ATl i
PLAZ B3R A 5 ) RE . ARG PCRR IS TR K 2
FRIES IS SRR, ZUl e T2 KEX
AR ST, I EUCIR AR T, B B2 A= 5 i i
TREATICHS, TEREIAR ORI, H ik, AmEidEer
BRI TR, SHARE VR, SRS, & IhH
EST, AAEEEISIEEI ARG IEN BIRIE, T IRREN
WHEHCEE e, (EHEBER AR B 51T

(—) HERIESHZEENXER

R AT DU B 22 AR SRR 2 AR AR A G, iR
T REAEHE B 27 3] B T AL AN B AT DL A A A GV E
FTUAR T2kt A AR S R AR AT B i I AR AR 2]
RN, TR, e, BT
BN R EISIE S RANE HR, (EikE 30T, 0]
IEB LA E AR ORI e A A R B AR T
R, AR PN RA I SRR, IEE RO 2 e =
IR R I RHHRIE, R EERIRSIGIE B R, B,

112 | EDUCATIONAL THEORY AND RESEARCH

(RFEEAS RN BT ROUEN, M ERARWIE R,

_____ Lo R
e
X 7
= ic]
R Wy
[ -| ----- i '; --------- i EE I‘----T----JI

> E1 HSESHSREX e

(=) i&& PCRRCIERFNEHRUERNE IR

PCRRIGUEAIY 2 — Nl i A M SR ORI, 3%
TR 8, SEAIMESR, IR AR h R BN R OR 5T
LR, AR TR S, fEsiEd g, WEIE
g OBIEMm L, SN TR, BORMIZEA 2R Hp,
ZH R, ETHERERG, R 7SR AR AT 2
RIRTRE A&, UM ECSCICURIG S, (R ISR B AR RN
B, Z250IE, MR,

FRARE PCRRIGUMSTU IR i, KL IR A2 R N s
AT G AT AL

L A NAAR TR, 5G4

ARSI B G BOA S S5 | 22 A I T A 1 3]
IAREBT, AN ONRELSL AR TR TS 5E . P BN A RO R
SRR LTI, (kA A TSR SR T A A R A B
FIRYELR SRR A 5 o

2. FEFENEAN T2 58, (Lt

WEECE N AT TSRO, JE R A AT TRIZ
ST EE R AT R R IX N, BT — & 1B A
P, AR XA SRR, 250 RE, A
b S T HE M A

CEAMBIF RN ) AP B B A AN, Toie 20
B E WA AR, R TR 2E2E 3] 17T
FWAWEIR AT A Y, FR AL S S 5 T4 L
JEURRE 22> A, B AR VAT TP A A 2 e R T Y
oo HEATRERALAESR S, NWARKEIS, T
WL (AT VRO &R LU, ¥ I 5T BER N
FWEER, PGS E eI SR O A IR R F
3], AT DM A AT R 2 S SR . BB T Bk gy
M, 6 PCRRAGUEMTUAIRI AL, ARSCHERE (RN ) it
FTHEAB AN SE RIS o

(=) £F PCRR iSIFEEAICIER F IS F SRR

L AT, WU

FEHEALR PO B SEET, FRIT AR A 3] 4.



BT S P R R A RN, AR T RUA R
FFATOASRAIA BTSRRI %, HE AT
AV R B A T A B B ARME AR, R I B A AR A
RO, B Ik SR E T 3k

2. QRZIAANEICINS, /INATRZR AL

HEAL T SOA R AT ASE IS HE IR AL, T E4
F—E R AR AH AR, AU T A O A3
FIRERICEZ N, OHE SRR N A R IH A
W, IR MR AR TS AT, SBIIHARS B AR
(MR, #EAAERS, EIRRTA R Kl Hiam,

3. AIERFEIAAL, AINHIRAGBIIE

TR A S R LG, BOMR B G254 “Bol K &
X7 RIS, RN G Am T A AR, fHlhrdin
BRI HASE R L SIUA B TT, S N R hrS
NFARES o AINILZ T SE EAIRTY, AN HEF TS A
TFHA/NL AT E TN RUE, RO R 77 3T
BERVERE, BT,

4 AIRRRFERTY, ANIUE

HURAEEAN B ORI T RIS, S8 £ b
FHHERR, 2EA 20 B R T SE T AL ORI, (litkag
AEREISIEISRE, (BIERR . N, fEXdU R,
BHREE TIN5 A T8 1 U A AN AL A6 E 5035 i A A
B, st N IR, BESRAEAR ) E ORI AR R 15
TR, IhI A4 R B O, T DR AR
XFEEST IR, IIVSF AR A AN (AR

(M) EF PCRRISIHERACIEH 2 B

Bt

- LSS ErimeEET
[ttt R L
| engsan (0 i P !
e N — oo mEmn | [EEsRR
om0 P I A
] ' b i
: ' i . !
: e : I i
[ammn]| | B . :
R4S AN HE Vo H
I Ly ' o s || SRAKIESE
iﬂﬁ%ﬁﬁ i i S [ T b aut
' { . - !
: ' :
| ' b I '
1| eriagRs || : Vo !
e b H !

!
| Vo . '
! ' [ i 1
| i i !
| e | 1) | b b '
| 5, v [ 1] | . —
| ERA bt ma ~wa{§§§§§§

> B2 BF PCRRIGIEERMIGEHEBIE
(F) &F PCRRICIHERMISIEZE — LS HER RN

Al

N TSR CRIGRIER Y ) RO IEREA I R A an s 3
ORI, IS — PRI R

BRRIEELEIIRS, Mg “S3 TT

HUW . AL P B AR SRR R S, R S
AW

L/ T BETERORE, AR, AUERIThESIARR, &
BRI PR AR, REAR PR ARG o

PRt Bas s AR N RIE I S N2 43 A R

N ARTY AR
B
FAU/NA2: [ ER, AL, M5 &N C+2Cu0

==2Cu+C02, CHAFIEA CO2, KAEFMRI; CuOkImE
B Cu, BAIRIERZ R, AT EN, B DL RS
IR N [RIN R AE 1

P HUBES s SIS RO Ji 2 72 AT 2R

BRI ;S BRI IS N 7 B A A P SN

H: B /INA VRN 2 BRI A A A X
AAEERR?

BRERGERNICIE, MIEE “HEH]” TR

HRISIFEL -

[AJRE 1

HRARAC AT, S S I S S B B A RHIE A&
fH2We?

[AJ 2

TR LN A SR, T30 1 R 1% 4R
T A A AR5 B T ?

2EAE/NRL T

UEHE 1:

C+2Cu0 - 2Cu+CO, & ML, (A4 A
KA T R AEAE T R — OV, BT DA S S RS 5 S I A
[N A AR

HUEHE 2

C+2Cu0 HE 2Cu+CO,H CITZ ML A THES, CuTtEm
WEMBER, F—RNH, TEEEGNEFARE, BHOENHN
RHETF AR,

IR

SRS R RIS Ji R 7 ) P Az 2 A S
AN 2:

UL 1

B LA A5 24 1 R Fe,0,+3C0 HE 2Fe+3C0, Hi C T
EHENTE, FeiEMMAGNIRE, F—RNT, TEESG
MEHARE, BAAENFANESEE T AN RS

HREGS A SRTR 5 [T IR R AR R RS

AU . E/AN RN 2 T AR e

S e
PRI S SUNATIE S S e [T P A A ) S o

il

SEMEHRSEASETE, Al R I

HOW: MR LARIHEETR, W R LR -
WAV TR, TR S AR e LN Rk
BRI R SR AN BSOS e A Y I TR 5T S I e
AFERT?

SR AREARNETH, HFEARERN ST IE, EL
SIS [F AT A

HMEAS

S SN RIS WA 7] — S 2T L [RIIN A AR A e v iy

20241113



R | SUBJECT EDUCATION

IR

[T 3R GRFR Bk RN H SN R AR AR I R A
MR, KGR N B EAFERTINH?

SFANH T

B EN A SRR RN, AT LNE R W S N
B AR, [FNEF AN T ERIRE

SEREAEIY . A RN AR SRR ] N 2 AR 1 A I i R
N, B RAEN B

ELENA 2

HEHEI A IR BT DA WA 27 SN A A AR A I Bt
BB, A AR N : 2Na+Cl, 22 2NaCl, NaJt
EWW AT, CITREIMAN IR, Tz SN e ia i
SV o

SEEAREI s S RN AN iU N [ B 2R 1 SN SR A IE
JERIE, FREAAEA IR

AR : MEAMAE, KEN LR N A EAFE
HIAIR? TR A MR S I ERUE R AR R

FAERFREE: FRIMEIEEL = BRI AN S

AL AR RN R e = S M T, BT
A RS = BRB SN AL

Pl A NAN T it o e Rt A ]

e T R AT W U T4 B A 2 SOy R e A T
R E 7

¥ B e

Ui Bk R St e ik

. FREY

(—) (BHZPEAFREBSNES

R BRI fR 2 AR THIRHT L2525 2/, A
WRIAETG AU AR b, Mg R AT B Fe s
P B S R RS R SR AR (R 22, T RER S SE R (E AR
SEAHHRMIMEA P FEHAINANE —E ML, B I
58, LA RN S LA TIRE, AT B A,
FHIP R AR, TTRASIEE—MaE R T et
MR, EEE AT FECRIGIE, SR A SRy IKE XA
SRR AT DUR IR LS A AT H R N T TR fEie
MR A DS, BN GG AR R A BB,

243t

RS A AR AR B ELY S, 3077 DU B At &, At
Bt b, SFAERITARIRE I AR, EIETCAMANCIE
T, KPR H I TR AN EE, ZIRAIRIMER, SRR
FRAETSARWARTT

o] —|<E> | <>
|
(BFESM) HARE |
!
it Rt ) wanwm A
[ B @RER | pWER
EHREAE
SKEBF - BEHET !
MRAMN R SOMER | !
[ 03855 (ﬁ?ﬁ%) (E?ﬁﬂ) |
)d'.ﬁ? ngTJ ---------------
WA si§Im
WEL ﬁﬁf
swen i&rgfu
R P SR

E3 SRR SR

( Z) {BEPERLRFRITESE

OO ZFAE T H I AOS SRS RN . AR e
HIJIEAGEEOR, ERE L, SAESSIRIENEN, AR
IRSZHIAAR, T DN By, WIREIE SRR, AN AT
LA, MERH, WEAR, NLZIHMTAL. EdHUm
HISIS, SFAETTDIETRALRMEH, RakEES. ehE))
FEENIRL, HEFTERAL. IBIEIRIEAZR, faZBHNEIEER. £
HAMGIER TR, ROISIERUER, B IRaf R S AR U Y
TR AR R AT (O, 25 A BRRO AR TR T 285 AR VORME
SIS R AR, 5] T BORME SRR N2
FEFES L WEZRA B THERME R, B Ef T
G A TORBUGIER RIS, AR HRILS A SEae I O
o, ATRARERISR AR AT RN S AEE . AS SRS,
AT LA AR S B U R AR TSR, B ar S AE R T R A&
FESHRIEALEIRT

(=) BECFZRBORFIESE

Bt CERE R AR AR (20174R00) ) ORI S,

B AHOITAE R T R R A0 298 B Hir ik
TP SR AT IRAZRY, TR IR A
H R R Z (6], @ IEREE ISR R, SHmREEIE
AR YIRS, TR RS T e iR R 5 45
R, EOEE R A RS R L, BlEEIBIES R
T A R DATE S “SESAE SR (A0 FER.

11 5BFH , EFHE R P RARAHUER ST —— E TR . Rl S BRI [ ] SNENAEE 2014, (03):60-5+54.

[21 TR, =6

b

RS R A A ARG (V] T L2018, 39(02): 7-12.

[3] BHAR |, FPEDE BB SN RFEISIERA AR [J] . 2BkH B2 ,2017,46(06):60-69.

[4] KUJAWSKI D J. Present, critique, reflect, and refine: Supporting evidence—based argumentation through conceptual modeling [ J ] . Science Scope, 2015, 39(4): 29-34.

5] 4, KU Ak AR R A S

HTF CiteSpace MIRERE AT [J] ZHEMEE ,2020,9(35): 106-109.

[6] Efgtesk , EHINE | KBTS ETUERER SEABA MR et — DL TR EMAIE N Herohbl [)] a5 ,2020,(01):79-81.
[7) G, XUSGH . f AR REMBIERE D S e IR 8% [0 ] RREIST ,2020,15(06): 14-20+35+100.

114 | EDUCATIONAL THEORY AND RESEARCH



