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Abstract

Under the backdrop of the new curriculum reform oriented towards core competencies, problem
chain design serves as a pivotal strategy for the effective implementation of Problem-Based Learn-
ing (PBL). This paper focuses on the deep integration of PBL in high school mathematics. Taking the
“Sum of the First n Terms of a Geometric Sequence” as a research vehicle and anchoring instruction
in students’ existing cognitive structures, this study systematically constructs a four-dimensional
instructional framework: “Cultural Immersion, Problem-driven, Thinking Externalization, and Ap-
plication Reflection.” In practice, the study employs problem chains to stimulate student initiative
and emphasizes the visualization of mathematical thinking and the systematic organization of logi-
cal structures. The results demonstrate that this approach not only promotes a deep understanding
and flexible application of the formula but also significantly enhances students’ core competencies
in mathematical abstraction, logical reasoning, and mathematical modeling through the resolution
of authentic problems.
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Figure 1. The process of PBL teaching practice
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Figure 2. Knowledge structure diagram of the sequence unit
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Figure 3. Derivation of the sum formula for the first n terms of an arithmetic sequence
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Figure 4. Derivation of the sum formula for the first n terms of a geometric sequence
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Figure 5. The implication of the method of misalignment subtraction in “The Nine Chapters on the Mathematical Art”
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Figure 6. Diagram of the teaching process context

B 6. HFIIRAKEE

(TR E] AR PBL i “JulFIRE” MO EK6], Bt 5] Sk inl () #E 9) (e %
AR S S REREAT R GENE RIS S5 A B o SRR EE D S R - AR R - R - AU -
KBV K5 B YERES, B AR O IR i S A LA IR 2%, SEBUA R ARSI S ARk
B~ BYERRIT . X — B HAEL T PBL BE T A SIAURFITARE, SR ME I ER " 1R E
o, 5 T A SR EAE AR RO JET R BRI I HE S R, B R AR Y RIS TR S A
P, BAGER PBL BARIESRI “HiFRAERE S %3] BRI S22 387 ARA B AR,

4. ZRERBR

BRI BRI, MR PSRS AR B2 RS, M ) H T DALk B Al E X
AR A SR B T — N3k PBL AR (155 LLAS T n UM 2 A2 SR, 383 1 B SRAN I Sk 4
R T AR IR B AR, IRAEINT T 7 S e AR BN N 8 B e A kA . BRI RIS S

B BRI TS5 B RN H =T 5 7R

B, MBESZ2AELRFHEKR

PBL #U B DL 1], FEBETH AR, B0 ROEAE o h B R A, TR BN R RS
PRAHER R, $RFHECA AR SEME, A UEH . WHERABEEAT, BEASWGIHEMNTE R
J3e BN EAE A T B S B 3 B S BT A FR, A IR ARG AR Vs Th T 2 & B2 kR, B
A S B AR A AR R S 2 M BAR RN 7). RN R B R N B SE PR v, A
ESEAC AR R E SRR o 3o, X ) B e e e S BN K, B A AT A RDKCT
MG, Amfeidt 2t Ea 8%,

DOI: 10.12677/ces.2026.146479 719 ClE e E= R


https://doi.org/10.12677/ces.2026.146479

I

B, HEEMARERENL. RGHM0T

P SERPREAS R EREE NI IR TR O BT 5 Ber R B YA . (LEHAR)
(F155 LEACH B AR SO B IR ZR LA P4 7 B X SRR 4 g ik, #8 AT LA 22 SRR
S5 RN BN B S S LS R, SR AR R A U R A EEE, SRR S HCE
IR B 4% 1) U 1) S AU i 5 e W) oo IR PR BE R A 0 SE ORI S IO, O A A 7 2)
WEKTT, BFRESCHEE SRR, SCBLRR Y S HE S g —.

B=, #EEZIUIHY, BURERE

£ PBL BB e Bt b, BSEal AN J7 sUR 2 FAALAIPP O AR 2 0k, DL M. At
FR AR A SPIRGE S BN BCAROR . BAKIT S, BOTRN TG S5 & A VF i SR EVrir, IR
FAG M. X IR, FAENMBLKAT MO E, AUES LWFHTAME, Wi7e s K4 T
Wi A AR SO D RE, B0 AR B, RORMAT T ST B B S G . ISk, BT AR B
WREEE . VIRSETBL IRAEINT PBL AR (e i A U A SR AR A BETON A B R B 5 1
WIRAAT TIS3THE(8]

5. BFWREIESITEIM S

IR AZABE N IRITEI “ At ” /T — RN BT . AW SRR
PIASPATHE G (SEIRPE S0 D) rh T g 1 D9 S B (AT sk 7E . Wt 7 il PAR 5 s K -

1) REFA: WLRIIN S BRI EETRG, HTo0mELs). W astt et s s
.

2) HIEN%: BotE SRR, AXHES . SRR AR R T AR RIS, AR SR
Je 7 x P AN B AT I

3) AR BRI T SR A IR AR 3] 5 IRk, HEAURIER ¢ = TS OLHIALHE 4
AR 1) S AR R SR R R

4) AV BN 8 & SLIR P2 A HEAT LA TR, TR TR TR AR SZ o X i)
FEBTH R DL RO B SRR S T

ERHTERE IR SLIRILE N T 73(86.5) 02 = TR PE(78.2), JLHAE “ AT A “TFi
PERRTE” PIANERE b, SRER RS AR AR et 15% 6L .

SEVEA TR REMBER, FE 4 (B AAINER 25 RO 51 % T AP B Y IR
W, ARATH T BAEES: AR g =1 MR IEFRIER] T 92%, B 1 #eH st mst ot U
R, rASRAERROR (IVTRE) BRI a0 A PRRE” 18R TSI N AES)
Hlo

GEERESEEEE, AVTFIESS: T “NUA k7 HEZLH) PBL HUv Bt e A AU 2 L X 45 L
BAVHT n WA XER IR, JEAESRTHC - I 5 R HEF B BRSSO R 77 R R RO

6. MR AR
SUEAR ARG T RRACR , (B SRR AT I — 2 R 5 R BR A, (A5 2 T 5 B S8
6.1. SEBREL o aY B M S R SR

A T kAR : PBL MR AR 7T 51HE, % SEORE R RS . AR A, JRTHRI— R
SERPIN A, SEPR BT 1.5 3.

DOI: 10.12677/ces.2026.146479 720 ClE e E= R


https://doi.org/10.12677/ces.2026.146479

Sk 4

IR M - O SR AT RS A I R A, JRAER CHRPERIR T o BN, T HES TR
ZRAEIRVT (R 7), WARNRIGIRRAES, DRAER O N B (B ALAHIRIE A 73 605 10) FE TR B A 4L SR 78 B

FHESHEAY. AAMAGESEYE T, A BB E TS T IRERL ALY A
GAFERR/IE

IR - P A 5 Al VP Bl e S 1 A S e P Y S ST VA G o S vl S RS
THIBL 2. [, TS B R OGE IR 2 A, Il e 5l R 25,

6.2. “EELHL PBL” 5K PBL LR 51E#F

ARBFFCR AR —F “ R HIAL” (0 PBL AR, 3 F] BB HOMAY O R SREFATIAG. 3% 552
SepE AR, 5 SRR “FFG PBL” AT AR EHESs KL PBL 0 B 15 T
BRI SRR 0 BURIAA R RN I B0 AR (i AT 0 KL
FEHCR PBL 1 A S50 A S KSR 6] 76 TR bR b, L2 TSI i A0 75
AN Bp R B — R, (DI AR I RIS ER, (A
At ORI . SRR A R3] SR BT 6, MAEARI SR , B (R R FIVRE
Bep EARTAE: AU B RN RGAR 5 R0 . SR PBL RECELRE AR H ARik
PRAGRTEE R, AR 00 I BB (il R . B Sk ) AR B S, SBL T R 5 R RN B

I
(=

ZR LR, AW TCE AT S FRAE 1 EEA B A R, JEXHE R R SR GE RGEAT TIRA
Wik, BAEY PBL 1E AU A ML U (N A SR S BRI R 255

S 3k
[1] e NRILAEZE . il & DA EFAR (2017 4EAR 2020 FE4&1T) [S]. dbnt: ARZE Wi, 2020.
[2] . PBL 205 T 10 P A R A i i —— DASE Z BB SR AN B [J]. B3 R Hh (5 HH AR, 2024(15): 83-85.

[3] Barrows, H.S. (1994) Practice-Based Learning: Problem-Based Learning Applied to Medical Education. Southern Illi-
nois University.

[4]  FhKIL. HEm gL T A2 2] (PBLY #2000 B2 592 )], #0E #Hie 552k, 2014, 34(26): 53-55.

(5] MRS, Bkitin, %, 5. PBL #UFEAERAR S AP N —— AR M EeE s AsI]. Kans
T1], 2022(26): 86-88.

[6] WrEkEE FET PBL #UAiaU T B s S5 LB SR s 2 W A (D). B AL R AU 7T, 2023(30): 32-34.
[71 XEeE, #4%. PBL ZUEE AL S P B =P RIN AR, KREFT, 2023(34): 92-94+106.

(8] A PBL BT iy A BT Bt B S —— DA DA B [D]: [l "£ 008 5], MR /RS W /KT A7
2024.

DOI: 10.12677/ces.2026.146479 721 ClE e E= R


https://doi.org/10.12677/ces.2026.146479

	基于PBL教学模式的问题链设计与素养生成路径研究
	——以“等比数列的前n项和公式”为例
	摘  要
	关键词
	Research on Problem Chain Design and Literacy Generation Path Based on PBL Teaching Model
	—Taking “The Formula for the Sum of the First n Terms of a Geometric Sequence” as an Example
	Abstract
	Keywords
	1. 引言
	2. PBL理论与等比数列前n项和教学的融合
	2.1. PBL理论的内涵与概念教学优势
	2.2. 基于PBL的等比数列前n项和教学分析

	3. 教学分析
	3.1. 教学内容分析
	3.2. 学情分析
	3.3. 教学目标
	3.4. 教学设计

	4. 结论与启示
	5. 教学效果验证与行动研究
	6. 研究局限性
	6.1. 实际应用中的困难与应对策略
	6.2. “高度结构化PBL”与开放式PBL的比较与选择

	参考文献

