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Abstract

This study, grounded in constructivist theory, integrates situated learning with technology-en-
hanced reinforcementlearning to develop the “Constructivist Teaching Pentad” instructional model.
Using the junior high mathematics lesson “Fundamental Properties of Inequalities” as a case study,
a quasi-experimental design was employed to verify its effectiveness. The experimental group im-
plemented the pentad approach, while the control group followed traditional lecture-based instruc-
tion. Through a combination of quantitative measures (pre-post test scores, tablet-based practice
data) and qualitative methods (classroom observations, student interviews), the research exam-
ined how this model enhances students’ abstract thinking abilities and knowledge internalization.
The study also addressed limitations, including reliance on digital tools and applicability in low-
technology environments, and proposed alternative approaches. Future research should expand
interdisciplinary validation, refine blended teaching models, and strengthen long-term tracking as-
sessments. This study provides practical references for cultivating mathematical abstraction while
offering critical reflections on technology-enhanced education implementation.
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Table 1. Data collection phase and tools
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Table 2. Shows the improvement of average scores before and after the experiment and control groups
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Table 3. Thematic coding of student interviews (excerpts)
3. FHEINREBMBRIG(TIIE)

RS Gt it = 1 iR
“RPERIEREIAESELR” HE Bk 5 1 I KR FRAF R HERT 5 (LR
ONHVTIRIS, [ N T L 2 AR PR RN [P PP I AR 2
“EIRR R KRR 20, RidE T UM 7RG A BT Z84E AT SR A AL
ML L, RAEIRE BROR B E” (S AT A S, HESRICIZ A

5. Wig: RENFEROEBEF

“HRMEEETOP I AR (RS EEANET) BRSSP BRCR 2, X A YR AR R R
PERRIRRIZ AN o IRAIRVT AL, ABh TR a2 h, N S#Ur R i, WA IR A%
LERFRTTHIIGHELS], AW B e SO SR AR AN S S

5.1. BRARMEE, ARMRI;E

RIEBCTAC TR CRAEABR), KR SL 56 B R F O S e . i “ 3 F4AF - s
8- FES A7 FPARIES, BAT M T S WAL RIS ME” e S g AR, BN, S HE
K FEEAD Y B, ARGy “AREUMER 17, BEsRib T B U8, XOEm T /il %, el
WA NI R R “F” 5 MR K.

5.2. XtEEIRR, BiEMHREL

PAAE S ANSE R B BN R SN R, AT 5 B4 F R . BT B8 UUR “Je T d i
Hit, MR E PR RGP ETT SR AR TY), RIS WE, HEEHE4EM “TE
07”7 Bem) “ARBIHT o BEABMBISEUR, B RATSHEETE . J7 ROV 2 i EE, RE
MRS EE R “iEE - BB HREEH, SRS 2 RN .

53. ERIERK, SRR

KA OMAIAT R - AR TP RO R A, AT A 2 A SRR P A R
MIE . RS R E R B B (0 ARIETERT 2, AT ), RS HER AT AL
AR I ELPPT 6 ST RS (P B 25 ZE ), AE “ARRRE - BTBE - BIE 7 Th g RAE SRR “ iRl R IX
s, KRR TN AR B HeE U .

54. WRE, SEEFRER

RS IR AL 50 R 2R T B0t M “aRIK - N - AR RS PR . BT A E I H AR )
KA, WA FR(A RFRIEWSROR BL L2 - B JR%, [5G AW FDXE R« R -
SR SRS T BHIR B AT 55 (iR E BB MR 1] “ VP40 - GUiE” 29 AR S et HEsh
PN SRR BBE A, FeA N o @A Bk In U ok s 1 B B8 2, R Sl B8 4R
RGMEIRIT .

Hepmh R BAEEIEIE, BOTMER LT 2206, DS, BTREEGEAHEA, U “EREE " 1F
8, ARRBEMEEN, BEL, EHCFREALRE S EN.

DOI: 10.12677/ae.2025.1581462 476 HHHRE


https://doi.org/10.12677/ae.2025.1581462

6. FRERESEE M TR

AWFFEAERT “ U TLAR I AESE A TP I RN AT IR R PR, HO T 2% M 7 A TR AR R AR
WA AR &, XA I EOAR T BONIP & 0 SCAE B S  ORFE H 1 AR 2 AR AR P AL 3.,
JEH R B TP AT GRS AN R GG SROESEI BB SCHF WA 22 2D S5 07 TR 1 1 ANAT 8354
IR o BRI RO T B3 BOR AN A (0 v B AR SE B i 2R 7 — € 1R PR 1

B, BORTIMR — N EFEERN S, ERFF AKX, BT HEEE R A 28 B 2
FUMR AR IR IR, BEATIERZIZH AN MU B HAERCR, B2 FBHERED
B AT i R A S o HL, AR ) R A — A 7 B ST R, B A AR TR N A A
A2 AN B R BF RN, I AR B H0E BRI B = At DOR R RE 2 — M ECRII b, #F
ARG AR = ™

N T RENSRE— D ERTE “ R TR FEAREE AN G, BTN AT BT ISR
BT BETE SR AR . AR S AT R RAC BRI R e, AT DR R R L 3 s i R
BEATIRAR . BAK, ATCME AR . RGO S 2R, ik B O T AT R, T sEElAR
PR ARMAIRBER R, A e B A TR BRI . 7350, FEEE R L daT
g — e R . i, AT DAZE /N AR AT R A Sk BT AR BOR B - L AP & . AR
P 7 AAHAR & B B, (ER A R 2 @M AR L AR DUOR B, W] AL SA 2R 27 TR 5 ST i R i ar
RIS EER R BRI AN, FEARS I b, BT DL SRt J5UACTE AR 1) SR AT 55 6 A0 e B il
MIARBRZR >, IXAE R B E T, AMAE— ERRE LM T HORSCRe A, B RE IR 28 R Fp B At HE R
W ihi28, kAT UL b SR A0 RIR B AR AN B

MIMTE L, WKEE LIREAEN, BE/E— R ORI R A ) R SR B SRR, ik “ A%
SEIEH Y TR SR M A A HE RN AR, XA AR R 1 R HCE R AR L E S, bR
BT AR AE T SN HSERR TR, NEE AT A AN R 1R mOTRE T BNig A

S E WK

[1] 4R, S, rpamy ) b Ber iR s S B B0 LT 95 [J]. 2 3RECE FR B, 2002(9): 48-52.
2] Sl skFFF. BUARFEARAERT ] K JUA R E[T]. WA 06 - B0, 2002(5): 36-39.

[3] FEER. HFHESCE RN EREAED]. FesElk, 2007(5): 6-10.

[4] Wy, 7. HETHAENMA AR BUAAT A BT R[], #0E 3Rk, 2010(1): 37-43.
[5] WP HOEZORFFFM I —MEL]. BUEEE 4R, 2017, 26(2): 19-23.

DOI: 10.12677/ae.2025.1581462 477 HHHRE


https://doi.org/10.12677/ae.2025.1581462

	建构教学：初中数学抽象思维培养“五步曲”
	——以《不等式的基本性质》课堂教学为例
	摘  要
	关键词
	Construction of Teaching: “Five Steps” to Cultivate Abstract Thinking in Junior High School Mathematics
	—Taking the Classroom Teaching of “Basic Properties of Inequalities” as an Example
	Abstract
	Keywords
	1. 引言
	2. 文献综述
	3. 研究设计：准实验研究
	3.1. 实验设计
	3.2. 样本选择
	3.3. 变量控制

	4. 数据收集：定量与定性结合
	4.1. 定量数据(验证效果)
	4.2. 定性数据(揭示过程)

	5. 讨论：灵动活跃的建构教学
	5.1. 技术赋能，具象抽象共生
	5.2. 对比驱动，逻辑冲突显化
	5.3. 互动生成，社会协作建模
	5.4. 游戏浸润，分层体系进阶

	6. 研究局限性与普适性讨论
	参考文献

