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Abstract

The Mathematics Curriculum Standards for Compulsory Education (2022 Edition) regards “prob-
lem-solving” as an important component of core mathematical literacy, emphasizing the cultivation
of students’ ability to analyze and solve problems using intuitive means. Graphical strategies, as a
key intermediary connecting concrete image thinking and abstract logical thinking, are core tools
for enhancing primary school students’ mathematical problem-solving ability. This study adopted
literature review, questionnaire survey, interview, classroom observation and dynamic tracking
methods to investigate 23 mathematics teachers and 92 students from Grades 3 to 5 in 4 different
types of primary schools in Jilin Province, and systematically diagnosed the current situation of
graphical strategy teaching and application in primary school mathematics. The research finds that
current teaching has core problems such as fragmented teaching by teachers, disconnection be-
tween learning stages, passive application by students, and significant urban-rural resource differ-
ences. Based on Piaget’s cognitive development theory and localized teaching practice, this study
constructed a four-stage hierarchical progressive graphical strategy cultivation model of “cognitive
awakening-method mastery-practical application-innovative optimization”, and designed differen-
tiated application paths by learning stage, question type and region. The teaching experiment re-
sults show that the model can effectively enhance students’ awareness of actively using diagrams,
and increase the accuracy rate of application problem solving for middle-grade students by 26.7
percentage points, providing a replicable practical framework for primary school mathematics
problem-solving teaching.
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Table 1. Comparison of graphical strategy cultivation model and cognitive development theory
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Table 2. Comparison of baseline data between two groups of students before experiment
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Table 4. Pre-test and post-test comparison of experimental class students

4. IWPFEFIENE S

EiEg i S i ST 5 FETHE tfd pfH
TN IR ] 26.1% 73.9% 47.8% 9.12 <0.001**
B R 2 62.3% 89.0% 26.7% 8.45 <0.001**
M N RUER R 75.2% 95.7% 20.5% 5.67 <0.001**
B B R E i % 51.3% 87.0% 35.7% 9.38 <0.001**
7 B JLART o R AE A 26 68.7% 91.3% 22.6% 5.91 <0.001"

W URIRp<0.001, ERREE.

MR T DL H -

1) SEHG 5 S0 BEAE AE F3 Al BRI LBk 3 73.9%, BCSEIRTTIRTE T 478 ME A, BEE TN
MEPER) 31.2% (p < 0.001), RMZIFIRER GEA RO AL T 8hia F BRI

2) RIS PRA A B MR IR IRTT T 26.7 AN E A, SR EEEPTD BB R TR E ok, A
357 N AR UL B BRI AE MR D B 2R B R R I L RCR UM B

XTI HEAE AR (25 U bS BA/MESE T, (HIRTHEEGZ AR T SCi g, 3 PIRIE 7 AR R IR
R AT 2P

4.5. GERFRETHL

1) AR BT 8 J5E 22 57 ) )R] 4 A

SIS K R, ANSFER ) IR R IETHIR A AE W] 22 57 MO D N R R TT 35.7%, MR 550 K5
{7 B JUART 1) R T 22.6%, B — A2 N H ATt 20.5%, MREEAHXTBUN . %28 A WAE S BRI, IFIREE
RCRATRE FrEL:

Ho, BEPD N R AZ X R AE T RO b IR R . Bk RER, AN SCT I B A 5 IR IE
P g, MABRKTERZI bR - AR - B8 MEJOR, EFIRAh 7224 1 B YR,
DR AR B R 5

Fo=, BB N AR S B, SRR B R Ok 75% 4, AFEWR ) “ RAEBBS”
ST RIS AR, 7% SRS PR 1 8OCR M LA e 70 A48 5

H=, RRSEE BRI B G, FEA ORI R RN, LA A B s I 25 o
Pfs b, DRI T LT R S B 1 P2 55 1 LT, e Pk P17 SRS ) RO BT RS BE P, IR AR X Py
K e AR e A ) S8 AT AR

2) SRR E 5 UL R IR

ARSI SR B W B G A B B REACR, BV e e RE iR R,
BHEAREE, ARER L RIE T 58 2 A B T R SR A 5 -

H—, ERINSHITIPERN: LI ARRAE Wi, SEIRHEBUNRIBE S H K, BEAHRARE.
Xf A SRR L T B R TR RRBIE SRR AR AT REDABON B “ o T2 L, AR O
BN T e AR, ATRER 45 R A IE A TBORAE -

=, SR ZER: SKIHERSA PN 7T LTI EIRSHIZR], AR 20 & 5 B K
W e TR, IR AR T AT RE &S YT 2R ST (K0, i S 4ok B BRSO 1E

H=, WPFTEJGR: AR DO N BN, ReEmE R 8. TR, JUTEL ol

I

DOI: 10.12677/ve.2026.158323 126 WO A e


https://doi.org/10.12677/ve.2026.158323

S 3

AL, IS RUR B 2 I R BRI B, AN RRARER BT R R A I T TRCR

3) g RE A

AT T S S5 VR AEE 0T /N S AR G R SIS R FH A I e B R B e, R SR AR T B R T
RO, VARSeER. e, BT RS A BURBB I ZA RO, REAR RS e 7 Bk [Fr,
ALY (10 SI2 it R0 R v FE OB 0 ) R B e ) 5 UR BB B8 ), BT ES . BEAIU X 2 B FH AR AT
REAAAESTH, ANATTG KA.

5. ZFR&EBREHFARBIRM

RGO KRBT ZH R ITEERI B FICLIRE], AR RS “ORTE - BT - 2R3 I
2, RELBIEIELE SERR AT, DU BOE R AR rh SR 0 b i ML R SRR

5.1. BFEAER

RRb NEECE, R SRS IR 1RG0 2 ).

YOEN A NBPR ARG E A 7 DL A I AR 0 i T — P 2 B3 PR e 6 455 ek o
A
SRR B 7R BRI B (3~4 L),
5.2. HFBE

) FERLEH “SembriE, Fm b EE ., Fa b MRS, At FARBE i
DS A BRI R, RS

2) &P “BEIRIUE B -2 H 2 BB - TR R R S A - B e B e,
RBORLE G B, ST R RE T -

3) AL BRI AL % (R (AL, 1597 1 8ls F s S ok 1) ) iR, s e 22 o1 B
(EIV

53. BEEMS

1) Hxi: SBEMMTES %, HZBIRER R QR
2) Mgl AR LR BRI E PUD TS R R, 3 SR S B R B AR

54, BEFHER
ZERRAE. BER. BOME. FAEGIIAR. RaT i) 5.
5.5. HFLIE

D) FEEFA, MR

FOM R R el B BRI E EE: “R2AT, SRR TP R0 TEEh, BATHHE 1 #d4s 125
A, B> 38 A, 7

Pl CRAEXNAMEE, IREER A AR

ELRE(E

BcR T 20K PR35 7 2040

MG A EIEA T AE S S, 5 AN R R R R, R B
SRBAVRKZEZIH LB EANTR, EERPEERAERS H TR, 7

2 ”

&

DOI: 10.12677/ve.2026.158323 127 WO A e


https://doi.org/10.12677/ve.2026.158323

ISE

2) /RYE G, ]

@© #WhEbrdER, R LE

M. “EAVm RS FBEEMLBL ROV R R AT LU, P AR b
iy

HUNE B D ERE— 6 PEMZLE, i 51 “iEEH” M C12s A7

SR ZBIKEENE T, HERSH], Pk EEm.

@ WRiExF, HELBELR

FOm:  “RHECRHEEE D 38 A, PR B S A B . AT HE BB
XTI E, ER e AN E. 7

FOM Va2 IR B, TR AR AR 2y, Bl /b 38 A7 AN “RHAS” o

el CRHECRZB R TR 7 (A MIECERFEREZ . A 38 )

@ PRERE, e LA

M. CBEATEREMF P IG 2 OA, AR SIEN R BT, E 7 A

R ZRAS TG LB W 1 P

e S LT | 125 &

}o
FHET: | | .

38 A
Figure 1. Example of line diagram for two-step addition and subtraction problems

B 1. P hnE R R 2k B E R A

@ R RR, MRS

M. “BELBE, M, TR, BAREAA? A7

SN EICH: EEARBN SR, FOARHB R EE R R A .

Ay © BHEF: 125-38=87(4); @ H¥: 125+87 =212 (X).

EARATIE, S B AN (R

© BB 2 H

POMGI ARG CbnEE, CEZKBK, =hRGMAIEE, PRSI, 7

3) 2%, JLE T

© M) “AFESA/NFE 45, WEEWNRES 125, WhE L2082 7

TR eEZ&BE, FARARE .

FOMKAL, Ea iR S A TSR, A “HREm R ™ “ARERE” 5N,

Pk 2 AT 1 BB R RAVE AT FRoR, SRR VT

@ AL OKFIEZERER 80 T, RHFERD 15 T, MFHmERLRN 2 6, EkigT
EZ S

ISR G, REERNLE? BEARR 257 KR?

PSR SR B I ER, BUNRTEPRERECR R

@ HEH: WRIBLBRERm—ENHE, e, 7

4) WHNGE, HIEGR

DOI: 10.12677/ve.2026.158323 128 WO A e


https://doi.org/10.12677/ve.2026.158323

S 3

© #ifi: “AHSRIAVEE THA? FLBEIM R 8T 2 ke ik ? 7

@ M

o TG BERMIUAE IR, KB ERETE MR B AR 2 e R B 2% A0 I 8 £ B R At AR 15 A
BT,

@ Hfimgh: “RBERBABEZEIMN FHT , UGS E A0 R, —E Bic5 0 m—m .
A8, 7

5) 1Rk A B

@© E: PRAEE 48 TUER 6. 7 W, BESRSTHEIZER EIF AR .
@ W A g 18 B A e, SR R

5.6. WPt

FHE B B gt R P25 5552

il —IRARER, TEZGBUK, SRR, DUAT O R A

Bl HeFAS 125 A, RSP 38 A, PifhH— It Z A

LBE: (W30

f: © FHE: 125-38=87 (&) @ &8 125+87=212 (&), &: WfpH—IH 212 4.

57. HFERB

AR N ZFE R ARG LB RGRIATR, MBI TR ERI B M B, B R
o AR PRGNS T, 85% UL SR A R AR B I AR ) U5, IR Rgis B
B M5 o SR R R R AR

O R I i) R

1) 29 15%) 5 N AEIAFE LB EC B R ARids A B A 1 5 1)

2) AR I E ST IS, Rem i RB R EA S TR R AR

CACHE 475 it -

D) BRI AR AT AN, 0 “ R 2k BUEIZRS

2) i “EREBEE" RIELBIMSI FLINZ, SR ETE S HER A R R .

6. fiRgEL. BILERE
6.1. fiREiL

1) HHT N2 BRI EUA AR BUMBCEARE AL BRI R . 24 N sl R 2 3k 2=
T E R R, L) A 1A R D RE T R T

2) FET AN SR AR (0 “ N FMelE - T7VE SR - SERNHT - GURr AL ” DUR B R iy,
FEE /INEERARUR U, RENS SEELIIR BE 0 12 G E AN 22 BT 1%

3) B L S KR E R A TR AR, REWIE AN R BORE AL T B TR R, A RERTHE
71N RS U A X VAT SR

4) FeEKRARY], AU TR IR IR RS B R T 22 T ais A B ISR AN U R BE ), e
e B R AR E I AR THIR L B R, 383 35.7%, /28U U f it 1 T S A S HE SR .

6.2. FFEW
) HUMZ M. DERBOTE LA, RG> BRSNS 1A B AN T 1% € 7 BUR R 7

DOI: 10.12677/ve.2026.158323 129 WO A e


https://doi.org/10.12677/ve.2026.158323

ISE

TR, K EUREISHUF RN B ZUE S AT W E S S BRI RS, 8554 A
paika

2) BMZET: RACNFEEEBM g, HIMEIR RN RGNS, EARSE. ARSI ER
R SRR E N EUR R RIS TR, BT BEER AL S .

3) FRZM: EIRAEHHS], HIBINIT R R R B G s, W2 HRER V6,
FEEARRHE TR, di/ N2 B =R

4) FIRZM: 51 RFKINRE R FEIS 1 E N, SR AKAE H AT T 5] 52718 H BUR iR oL sz by
R, TEREREE NS T

63. AIRAFAEERE

AHFEATIATAE 2 T3 TR PR, 4518 5 B fRE)

— ARG R FIFREARTOR B E MG KB 4 Py, o ARsAmls, HHRX
W 2 B G M= R EE NN R, RERIRER S HEREFBL TR IR S 2B S A A
BB RE.

TRERIFHIFERR . B ERRR XS Wit ToiE e R EUTI R RN . S AN KR
BEFGERMEER T, SRR NAE AT Redm il RN SCA8 DUIRAIE 1 2 B EAE NI 5 A A R )
MR, ARE AR S SR, A5G PV A7 A2 B A

ZRKMEEA L. SFBEN RGO 18, SRR RIS I E 3 M SRR S KRS . EIREE
JIRS Je R ST e ROSLUNAT AT R SRR AR BRI AT

VUSSR AR R FEANTE I o AU RAEIRE FUAR M, WM IAL . HOME AR . FEL A
WU AP B R B 2R A IR R B, MR TE S BRI S IR &

RARWEFEAT LTI R dh e 25—, §RPEAEH], W AFEMX . ARSEL AR
K P2 hO#EAsks, B PR R a5, U TT Tl SRS ™A Y S )
Bt FIBRAZEIEW, RIS RS RS S TIOR8 =, nsiaE BBk, JTRZH
X BRAKETE R TR, £ 5 BRI e @ds; B0, WREDRERSTH A%, b
HAEES D) HAMB IR G N, R B, RIS HAL SR, I HAERT R MR
3 T P 3 A1 1

E&UWH
A N R T 2 2025 A B RS S AR T TR /N S ) R e b R SRS 1R 55 9R S5 N
W (RAEHEHES : GHKT2025-0041).

SEEk
[11 S NREFEAE . LS EHARERMEQ022 4EiR) [S]. dbat: JbRUITE K% Rk, 2022.

]
2] XMz, 2T B4 R EAR BN ERCE R SRS T, HIRECE, 2025(12): 54-57.
3] ARz, T B FRAS io) BRUAR LR 1) /N 22 A S 3 S B RS AR R [T]. B0, 2025(27): 57-60.
[4] T BRAR NN EUF R AR I SR [T]. # 77, 2025(12): 165-167.

[51 b dh. ANFECERR R T RIS (D], /NEEEESE, 2022(35): 5-7.

[6] BEENGE, &FHIEL, 9K SCF. 2T ) AR U D03 /N B8 A BUEE B R[T]. BB RHA IR, 2024(20): 64-
71.

DOI: 10.12677/ve.2026.158323 130 WO A e


https://doi.org/10.12677/ve.2026.158323

	小学数学问题解决中图示策略的培养与应用研究
	摘  要
	关键词
	Research on the Cultivation and Application of Graphical Strategies in Solving Primary School Mathematics Problems
	Abstract
	Keywords
	1. 引言
	2. 国内外研究现状述评
	2.1. 国内研究现状
	2.2. 国外研究现状
	2.3. 研究述评

	3. 研究设计
	3.1. 研究目标
	3.2. 研究对象
	3.3. 研究方法

	4. 研究结果与分析
	4.1. 小学数学图示策略教学与应用现状诊断
	4.2. 小学数学图示策略四阶段培养模型的构建
	4.3. 差异化应用路径设计
	4.4. 教学实验结果分析
	4.5. 结果深度讨论

	5. 三年级线段图教学典型案例
	5.1. 教学基本信息
	5.2. 教学目标
	5.3. 教学重难点
	5.4. 教学准备
	5.5. 教学过程
	5.6. 板书设计
	5.7. 教学反思

	6. 研究结论、建议与展望
	6.1. 研究结论
	6.2. 教学建议
	6.3. 研究不足与展望

	基金项目
	参考文献

