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Application of Polya’s “How to Solve Problems” in junior high school mathematics problem solving teaching

Take the 17th question of Jiangxi Middle School Mathematics paper in 2024 as an example

Lifeng Zhou, Guowei Wang"
Education of School, Nanchang Institute of Science & Technology, Nanchang, Jiangxi

[ Abstract] The “how to solve the problem table” proposed by mathematics educator George Polya, as a
systematic solution methodology, provides an important theoretical framework for revealing the law of mathematical
thinking. Based on the Polya problem-solving theory, this study takes the 17th question of the 2024 Jiangxi High
School Entrance Examination mathematics paper as the research object. Through the research method combining
classroom observation and case analysis, this study systematically presents the specific practical path of the four-
stage theory of “understanding the problem-making a plan-executing the plan-checking and reflecting” in the solution
of the high school entrance examination questions. The study found that the problem-solving table could effectively
improve students’ problem representation ability and strategy selection awareness by visualizing the thinking process,
but there were still some problems such as insufficient metacognitive monitoring in the transfer application. By
analyzing the thinking path and deviation in the process of problem solving, this study puts forward suggestions for
teaching improvement. Teachers should pay attention to the explicit guidance of the problem solving process, develop
students’ self-questioning ability through the construction of “problem scaffolding”, and then promote the cultivation
of core mathematical literacy. The research results provide an operational theoretical practice paradigm for the
teaching of junior high school mathematics problem solving, and have practical guiding significance for the
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development of students’ systematic thinking quality.
[ Keywords] Polya; How to solve the problem table; Junior high school mathematics; Mathematical problem

solving activities; High school entrance examination

1 518

PR RS HEAE T 20 20 i, ECERTRR R, BN RECE W) S R G )57
ERISEANR A5 BOE B W OB A R . AP R R CERE) B, /R 7 —
BRI R, Ao RS R RS> AR R TR AT R B R s S PUAS SR B Can
1 fiRn) » DAAE N RECE S A . X BB A OCAEEEEE NG 82 7t 5 S0 55 e 1 Fa il i) 2L Ak,
FEAE [ B b= AR T R R,

Bt g o, B ES R R, WA RIS SREERE, Wk FehB%, B3mor
R R RE ), SEANACE A AR WO AR, ERE NN, BRI B, S AERHE
BImid. 74t PLE RS EYEIRE, 2 AR 0 $AT RIS FHRIZ HRe 77 [ S8 554k
Wz, RANENGERE, R KM SIHLEIR. B 22210, AL T BHEE B, MRS BOH BOCE. )2 )28
b, BB EAE AW S R IR B A TR B, BT RN R TR, UM R 2 Bie . TR
AR, T A ER) T Be e 22 o0 A M, BN T8R4 AR (118 A HE PR AN 2% (B AE R T
FOCHEE, T H WM E IR B LA S . EREECARIR O TR (B2, B U #eE,
S e A M, X PEE GG T AR R R B RGN R S &
Wz, VEYIHER T MIRAE M) H5E 7 R PUT T R B BB N A TREL I, N iig gt 7
BEEM S AR R o R i R A RS S 40 TURT 3%, Refs 3 B2 26 T ROV i O A S B, 4R
R TT i, I3 A A e O

S LL—I8 2024 FILPIHRHEHAAG F I 17 SUEARE], RRZUTWIZH “EREMEE" HH
FAOB R [l AN 5] T 22 AR AR R AR SO TR 1) B b A2 RN 43 AT 08 R IV At A BV 7 4 R LA i) 8 e e
Wiz, S&RRELREME, FHRIEGYIR I UATEF IR T E, T m s b iU 3228 2% 5] BUSR A
T SCHE

71 1) i il
fi# # i i
m | m (| » [T | -
# % % &

1 ORF IR B AR

2 BHEZEM
HAL: Wl 2 s, AB &2 O IEAR, D252 AC HEKZ F—xi, #%4% BD, BC, /D= ZABC =
60° . (1) RiE: BD &FH ORIk, (2) X BC=3 K, 3k ACK,

D
C

A — B
0

2 2024 FEIAPEHFNENSE 17 EE

-16 -



JA R, F PR “EFEMEBIER” AR B il R AN ——DL 2024 SRYL P4 TP B 8085 17 B0y B

3.1 EfEER N

3.1.1 FrsR )@ o #

A (1)« SKAE BD /23 O P14k, RAEFE VL E X, #HEIFHELZ BD & 0 M)k, ik
B BD 5FEH O [()2£4% OB #H, RINFEHIZABD = 90°. X at i B FA 1R S 5000 f A5 B =M N f Al
SN THES . ~

A (2) : HBC =30, =k ACHIK. FEEFRINK, FATTTE ZER03E A 5 O A 1 R 4 DA K [ (1
1o R, BT 2R 4R RO 2 AOC (O IR 1 B BRI 3] () 242, ki A T A 20 = nnr/180
A LRI, o ABREOAER, r R SRR,

3.1.2 213 Wb P T 4 B B A

TEARBRER: OC (W 3) EEHLURHEAHK:

A P TELCa Af 55 8] £ 5% 2R SR IR0 £ =

R OC, W LAOC ZINACHTM B0/ LABCJZIN ACHTAHIEIE M. R92ABC = 60°, iTLA
£AOC = 2£ABC = 120°, TR LAOC HIFEHUERINACKFH R ER Y —.

3.1.3 MG RFR = AT SRR

[K>4 OC A1 OB # /2" O K42, RIOC = 0B. K N£ABC = 60°, ffbA=ff BOC &5l =M.
NABC =3, ATLAOC = BC = 3. XAEHAE] 1 BFERE. MRt R AL = nnr/180 (FHiHr 124
K, n RO AERL v R AT BRI A

3 EE OC MESHKR=AK

3.2 MR &

321 XA (1)

BIAA Hbs: 2ER] BD 22 H O V)4, MRIEVIZE L, FiELABD =90° .

AL WIS S LABD = 90° , FEFAH=MEHNMAHN 180° KIHEFMIE.

AT O LACB=90° , fE=MIE ABCH, LA+ £ZABC=90" .

MK ZLD = £ABC, Frlinfblidid s M, ¥ LABC B# v 4D, 33D+ LZA=90° .

E=MI ABD W, i3E =ML AMATN 180° ,HH/D+ A =90° ,A[#EH ~ABD = 180° — (/D+
ZA) =90° , MIIER BD &[5 O )4k,

322 X (2)

I A bR SRICACHIK, HAEIIK AR =nnr/180 (NI, n NEILAER, r AER) , HE
HITEE 0 2 AOC BN AR ro KT L AOC, HREIR BN ACHT T (| F M BN el sk i 2 AOC, 5%
T¥1%r, HERETHES CMLBBC = ML =Mk 7%, BIasRE.

HEH: OC, M [RIICHT XS (1 5O ffy A2 5 AR R A i — 15T, (RO ZABC 238 1 H < ABC = 60°
Fr LA 0o 2 AOC = 2 ZABC = 120° &

HT0C = OB CEJE O 4244 , HZABC=60° , WRIELL=MILHIHE CH— MR 60° )
=M RSN M) , TR =M BOC &5 =M.

Py =7 BOC 244 =fM, HEHBC=3, FrLloC=BC =3, WHIREK+¥Fr = 3.

BJE, BEOHA0C = 120° F1¥Er = 3MRANIK A = ner /180, BIARHE ACH K,

17 -



JA R, F PR “EFEMEBIER” AR B il R AN ——DL 2024 SRYL P4 TP B 8085 17 B0y B

3.3 HATH XM &

331 % T (1)

WEBH BD & [A O Mb)Zk.

T ARYE AB 22K O I EAR, 31 ZACB = 90° fE=FF ABC 1, FIFH =ML N M1 180°
H/ABC=60° , itHH A=30° .

HATERRISHEST: F LD = LZABC=60° , FTLALA+ £D=90° . fE=f ABD H, =
AL AR 180° , 54 ZABD =90° , MIMiE BD & FE O MLk,

332 F i (2)

kK ACHK .

KRG A % OC, HRE RIS E O A A2 B A w A%, HZABC=60° , 1§t £A0C=120° .

KF42: HOC = 0B, LABC=60° , HE=MAF BOC £ZL =M, N NBC = 3, FrLloc =3, Hf
Ffr =3, =

TFHEIK: ¥ ~2A0C =120° Air = 3RAIK AL =nnr/180, IHHEHACHK N2,

3.3.3 FARESLHE

fif: (1) WFB: CAB EFR OMER, S . ACB=90° , ../ A+ ZABC=90° ;

/D= ZABC, ../D+ /A=90°, ..ZABD=90" ;

W AB &K [H O IMEAE, ~.BD &RE O M.

(2) #E#0oC, A 3.

" Z/ABC=60° , ../AOC=2/ABC=120" ;

'0C=0B, .. =l BOC 25U =FM¥;

S0C=BC=3, ACHK =120n x3/180=2 7,

3.4 ©RRZH B

3.4.1 B EE R IERM S se s

SEF R (1)« KEIEH BD 225 O VIZR A IERA I e Bk .

DR HEFEAG T .

FAA “AB 2K O MEZHEH ZACB = 90° 7, WRKIEMZ B I FEAYER “ BRI R JE 9
90° 7, JLHEHIER.

BEE=MIV ABC H, FIH=MILHNMAA 180° , H1LACB=90° M LABC=60° Kii ZA=30",
THE ISR IR

ANLD= ZABC= 60° , fiLILA+ £D=90° , X DB &,

RIGE=IE ABD H, WRIE=MENMAEE ZABD = 90° , HEMUEY] BD /Z2FEH O Nk, A
BARRE A e H A A B

S A A

BB FTs ) “AB J22E 1/ O IIEAR” “ 2D = ZABC = 60° 7 &5 S 70 B i FE gl 7643 F1
WA BN E B A ~

PR (2) « Ktk ACHK R IR e

TR A

HEAE OC Ja, AR4E “RISNETXS IR 2 R Wi 7, B ZABC = 60° f3H £AOC = 120° , 1X—
WG BN, TR IR .

HT0C=0B, #4i&ZABC=60" , il “H— M2 60° MEE=MLLEFEL=ML” HE =ML
BOC /2% =M, #tmfFHoc =BC =3, HHEMTHELIR.

-18 -



JA R, F PR “EFEMEBIER” AR B il R AN ——DL 2024 SRYL P4 TP B 8085 17 B0y B

8 LA0C =120° Fllr = 3fCANINK AR = nwr /180, 51207 x3/180 =2 n, HHIdFEAERM.

SEREMERG A -

RINK TR EHIE RO AL, B REEEHSKH TG M LAOC FIEEEAEAE r B9ME, FFARANIR
KAXGHGER, PIBTEE, NMEAEPD B BT IS .

3.4.2 FHE B PR A

EEFINERSEES | EERSAI, J0TRMERISTIINE |

[ (1) =mvARHEE | RFERRRELAN - |

e |

B4 MEFEZTAHOFIRRIEM

AR LA T ALK 23 A» P 5 45 ) K i R 1 e A 5 A TSI ) L Ao i RO 90 2 R O P s =
ARG E AR RN, R Al S 25 R

UEAITIZ ]

TIREM: EARMERGAER, MM CERIXRNEEMRZEM” X ERREIE A, ik E EAY
WA B HEG M EARMRFE, MNCRIMER R =ARKTERSEANT, Bt EORIEW]
HFEL GRS ERRRAN 90° .

AR ZR: RYERH gy A ARSE . MRS, il =M MAUERE, S B S AT
MR REANHES, REMHEL SR ERERNRANER, WMIEYELZFEKTIL.

RN [

T FE [0 S KRGS R SIS FED[BE]Ca #70  [2 FA A EROP T— P,  y CEJR f JBR0 ) SR L 00 A ERI P .
AUH T Bk MR A A S RO AR R, R EEE AR, M= RN AR AR. BRI AZITSE
PERSE, [AHER RO A o

Ril¥Ae: WEEL RSB =M. U= MIVERIR =AY, FIRHEERR . 58T
RRFFIR =S, WATRERR BB A=/ A OE B AT IR HE AR

TG BRI B A n A4 - NI AL = nr /180, #ERA T HI AT .

4 BE5R

PR, “ EFHRRRR” BAENI P ECA RPN, B E AL R ERRE L, 555
U TR 5RTK,  SAE DA BBZ D 7 A, e DA BRI (8] A 52 e, an SBT3l s, AT T 70 M) U2
B, WP REFETONEN 8], SRR R

EHEEET, FONHRFRAAET I, 51 A2 E, BRI, Fa AR RS,
wnE . BFRAE, BB PR, SRR E . R, BUMTE SR ORISR T, RN 2 MR R R
et L. ARRIREN 5%, LA RAN. SO ARRMEE, 513240 rd sk, JEalirit
RIBE ST B, FUMNHECT AT B 8, Sl A i aid i, S 4575k, B H AL, JF
Je—B Mk, —BEZAG, FIREA BYER) RIEERRZINE, $EHEae 7). AR T, SUREAE M
TR BB A, JFPREME O AR, SRS, R PR .

BRI “ EREARER " R BRI AL T A RES, ASGE 2024 100 P 5 HARES
17 /@i, R 7 HAE S| AR E L TR SEBLlHRIAT BB R 5 T AR« #E e v B
ERTTiE, RER IR R AR5, IRARRERE ), BioR B B

-19-



JA R, F PR “EFEMEBIER” AR B il R AN ——DL 2024 SRYL P4 TP B 8085 17 B0y B

(1]

(2]

[7]

S5 3CHR

XSEn B BB 5 E TN BRI AR B e —— L “RRE=MIE T NI, et B
(HEFFIMYE K F0R),2020,24: 23-25.

TRE. LTI D A SR AE R e L —— L 2020 4E 54 11 5B RN B8 21 FBUONBI[I). hapsiey
I (R JHVE K 22 Rk),2021,12: 37-41.

Mrdn . WA “EREMRER" LRV RO B T 1) R —— DL R T o (9], ERRL S T
71,2023,30(22): 9-11.

BENR AR, PRI AR R A TP ACH R T R AR FE—— LA 2012 )T AR o EARHE S 20 UM
B[], BEZAE 50,2024,43(05): 28-30.

Je BRI . A T SR R R R R S AR AT) B b ) S IR AT S S TR 23 BT 0] R E R 2
Grpr SR #05,2025,02: 163-167.

BB R e B, EMETE . MR P A AR R B S R B —— DA — T8 “Hr 4R A ]. B
2£),2023,09: 9-12.

WRNT. B AR BB T VEM]. IREL SRR B, i B R EOE HAREE,2011.

FRAUE B ©2025 1E3# 5 HERBUH TR 78 0 (OAIRC) TR o« AL R AR 2 B L VF ] SRk 3

http://creativecommons.org/licenses/by/4.0/

MOPEN ACCESS

-20-


http://creativecommons.org/licenses/by/4.0/

	1 引言
	2 题目呈现
	3 题目解答过程
	4 总结与思考

