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Abstract

Compass and straightedge construction problems serve as a crucial medium for assessing students’
core geometric competencies in junior high school mathematics exams. These problems require
students to integrate drawing operations with mathematical thinking. To clarify students’ cognitive
barriers during problem-solving and effectively cultivate core competencies, this study was con-
ducted. By analyzing the problem-solving logic of compass and straightedge construction questions
from Jiangsu Province’s junior high school mathematics exams over the past five years, the study
identifies four types of thinking characteristics: intuitive analysis, step-by-step decomposition, re-
verse deduction, and innovative design. Guided by the goal of developing students’ core mathemat-
ical competencies, the study provides an in-depth analysis of the features and challenges of different
problem-solving approaches. It offers insights and foundations for students to overcome difficulties
in ruler-and-compass construction and for teachers to design competency-oriented instruction in
this area.
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Figure 1. Image of question 24 in volume 2025 of Wuxi
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Figure 2. Schematic diagram of vertical and angular bisectors
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Figure 3. Image of question 26 in volume 2022 of Yangzhou
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Figure 4. Schematic diagram of angle bisector
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Figure 5. Schematic diagram of vertical bisector and circle
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Figure 6. Schematic diagram of constructing isosceles right angled triangles and making arcs
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Figure 7. Image of question 21 in volume 2022 of Nantong
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Figure 8. Image of question 26 in volume 2024 of Nanjing
Bl 8.2024 FRAREEE 26 A

FRH T AR “ARaRLk” “ARIETTTRRIL” #R51F f BTIBEAE S5 . SRR ZERME GH L
EF, £ 2l U R ANIE T TR R T BLRFIE,  THBURTE IR “MR e MWL, RR “H
MIETT AR AT RIS 25 = TR 8 “ UL EF N EARFREAS /07 S8 2 R R n1A 9); H5(Q2)1
FORM R PARIETTERIL, FRART 25 B ROWAE IR R RE, 12 7 202 DL R e A DY i fr B
KA, HEHEEREME, BOHHARBIERED %,

Figure 9. Schematic diagram of the perpendicular line of EF
9. {F EF E4nEE

SBYERFIE s UH B AR R, BT B S A AR AR AN R A R R R TR R — M P SR
PR AN B LEJZ IR PR B AS I Ay 2, AT DR T “ 587 B, iefeAcsialiE ik
ELB 53 BT 4% 22 P R4 [10], SR RT3 M 2 R A M R AN R PR B I R 5 3 9R AR B

NIV E M SRS R TR LR, SRR 4 I, R —) “EE/EE” ELE
48, Pl i, FAEARMNEREL P, MRAFEEY Py 0. R, S WAL BINIL ERAERR,
RIS = A T B AR ok E H AR B, X A BT B i R AL B R R N BB R,

DOI: 10.12677/ces.2026.149690 294 ClE e E= R


https://doi.org/10.12677/ces.2026.149690

HFET, K

M b m R AR RO RE /05 BB AR R B 5 RIG TR A BRG] 4 R8T AR B2 A
ELAEAF R BT B R R A, FE B0 1 AR R B R R R . R S AENE, FOERIL T )
BB YELE LT (A L

R EE R M AEDN R I, R AT ROBUA R [ A R R R S L T AR, X2 A
HBYE SR M S . QT B AR R M R TSR A S LR 21 S S G5 A B 1) S R A I R
ZAER 4 PARIADL, ZHCAEMN RS PR B, HAEE S0 H BRI PR 5 0S
AFEEMFAEFTI, AR LA EAATE MRS, mXRME R REES AT T, RED
FAARBUSAE S SR HEH LAY RIRTEL 1] KPP — B 2 o AERFe 4k, 12 B vt M4 7 o o
T U 1, MR DUE N 5] S A R BT A VR AR R ISR, FEBAT B R E S, M TR Y
W ERLA o

3. IRGRERT
3.1. REEEBREE S SN RESEFERRSREMR

MERAE R, FORAE P PR At R st 32 AR A BE Rl e IO AN (2 5 B 2R AE 55 IO R it e 70 v 55,
Ao MBUFEIRIZEARNE . D IREHRIRELE M. BlinE 2 DRGSR, 22425 D BRI
5, SCEEFRAERAR AR W R, s I e B SN . R FRRTORE, MR A ) B A
EPEXZL DRI RE A, NI FEEEMBRIE S R IRR S AL . Bl Al 2Oy L E
RLBEFTAS R M0 TCVESE T BB 26, BRI B B8 77 R ERTC 2R AR 0 BREG A N LT SR B, 330
I e B 1 R Y

H B e 5 TR 2 SR AE T R E s R IR, 22 AR MR IE [ R A RO, 38 21 75 2 01 il
[ R85 ) [N A 2 R 58, B Z REMRIEMESFHIEIR, BN 2P IR BN TEW T T, Hik
UM 2505 A FUE JER R BT Sl (B YRR TR ZRE 3, DA B2 A AR R (77 i

3.2. REMEEEF TS X3 BYERBIG AR

BE IR R B b AR R A 5 0 R NG, ZUNEH® BT, NaE A FfF s
BYER BRI U G BN, JE R NS AR SR ST L2y, b5 AR RRAE 7R 3 VR I R Hh R RO [ 1)
FEARNES AN, R g & g BARA D, MBERIKLR, JFmiE R 2% iy R s 2 48 1)
E#H[12].

R0 E AT R 4TS, FTRUE R “ BRI UINZRESN, BUMsS R T 5, 2K
FAGAMEAMER TR, RERTRHORZMABEEIR, DIBRA U ERRTR, #5470
AT AT B IR B 2 188 B0t PR, o] DOR IS W HE 55 TE R A B R AR SRR IR, M
1T 54 DU B A R B ) AT S, e B — P E R SRR T, ST 2 AR MR B AT 55 1)
REJT: BPXTISRAES AL, AT DASRAG R P IR s HE LT TR B 2R 2], 20 m) 22 A4 I — e B E B
&, R ZEER S E R A5, AR —DERIP IR 50 U s £ A st
B, AT DAHR— B2 s E IR FUAT S, BOMA LA/ NHAZ I, WSO 5 A % T A — 38 i AN [l TR
B, o R RRIERI TR, SURER AR I ERE, REARBE FHERTE, 3t
W EBEARIENGL, RS2 A R R AR R n) R RE

Bribz oh, BB ENUE], 5] AR EE R EAE B R I, I BRI R
BYERFE, BRI, ATER X RO IR X . @ ST SIS, Reis7E ST h BRI AR
JI SR SERR I AR 77, L REE B IE OB B A O R IR I 28k

DOI: 10.12677/ces.2026.149690 295 ClE e E= R


https://doi.org/10.12677/ces.2026.149690

XNZEF, HEE

E&mH
KJFIMYEFBE 2026 FFEZCFSCETH s Wi 558 ST B T 1) R #55 TLA A 0 2R B0 A7

(JGLX26076).

BE K

[1] XA RIERIREIE: 6, fOA0]. ek, 2023, 62(6): 14-18.

2] HEEANRLMERE . 5 EEHARREARMEQ022 FE1R) [S]. dbat: JERUHE R AR AL, 2022.

[3] &M, Pl S AL EIK R BAERe —— DLRAUE BIL BRI B ABII]. #3805 A T, 2026(4): 23-25.

[4] 4ER, FBP. ARG T LA B YR 5 R BEERAE[T]. #0% 583, 2020(33): 101-104.

[5] #zA, R, eEE) moEiEat SgRM]. il RigEE B, 2000.

(6] LR, MR, S, &5 BRikis St g i 5 B4R AE AT T BB R —— DL TR AR (L A )], %
RBFFE, 2025, 21(6): 61-70.

[7] FLrfe. ExpIR VY B A YA R U B 47K T B R 2 R A A ], $30E 244, 2018, 27(3): 52-56.

[8] M, WU, Wi, & 7-9 FHFATUTBYEKPFHRE—RBFM C THIEAED]. %@, 2013,
52(6): 13-17.

[9] FME, W&, KK, & S SA s UTEYKFREBRIRET [T, 28 E W, 2016, 25(2): 75-79.

[10]  SRIEIE. JOMAERRRR B A B BB R AT I 2024 BT R B 26 BURED]. T EEEHE W R),
2025(1): 53-56, 64.

[11] 2. S9sRMEA—— M\ 2024 R 5UH B £ OB R[], a8 A 7, 2025(3): 71-73.

[12]  BEZA. SR FHAZ o AR 3 ) e JEE A B ——— 18 ORI R AR AR Bl B+ I S (3], Bl

i, 2022, 61(3): 41-46.

DOI: 10.12677/ces.2026.149690 296 ClE e E= R


https://doi.org/10.12677/ces.2026.149690

	核心素养导向下尺规作图题型的解题思维特征探析
	摘  要
	关键词
	Analysis of the Problem-Solving Thinking Characteristics of Ruler and Gauge Drawing Question Types under the Guidance of Core Literacy
	Abstract
	Keywords
	1. 引言
	2. 江苏省近五年中考数学尺规作图题型的解题思维特征分析
	2.1. 直观分析型
	2.2. 分步拆解型
	2.3. 逆向推导型
	2.4. 创新设计型

	3. 研究结论与启示
	3.1. 尺规作图解题难点需从操作与素养层面系统突破
	3.2. 尺规作图教学可针对四类思维类型设计活动

	基金项目
	参考文献

