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Abstract

As three core foundational courses in the mathematics and applied mathematics major, mathemat-
ical analysis, advanced algebra, and analytic geometry have long been taught in isolation, resulting
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in fragmented cognitive structures, weak knowledge transfer abilities, and a sustained decline in
students’ learning motivation. Guided by curriculum cluster theory and informed by Bloom’s tax-
onomy of educational objectives, Piaget’s genetic epistemology, and Bruner’s theory of the structure
of disciplines, this study proposes a three-dimensional integrated curriculum cluster model. The model
promotes systematic instructional reform along three dimensions: vertical cognitive depth, hori-
zontal knowledge breadth, and intelligent technology integration. Specifically, it reconstructs cross-
course content around bridging concepts, designs differentiated instructional processes according to
students’ cognitive developmental stages, and implements Al-enabled precision teaching through a
human-AlI collaborative approach. Empirical practice demonstrates that the proposed model signifi-
cantly enhances students’ academic performance, knowledge transfer abilities, and understanding
of the unity of mathematics. The findings provide a reusable theoretical framework and practical
implementation pathway for the development of foundational curriculum clusters in mathematics
education.

Keywords

Curriculum Cluster, Mathematics and Applied Mathematics, Knowledge Integration,
Artificial Intelligence, Bloom’s Taxonomy

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

][l

1. 7

Heeohr, mEAREL T U PE e 5 N B B i =T TG IR REREE, SRR e R R
AWML . EDUTEAA RS, X =T TRAEE R AR R 3 S ST 3, 2% BIEIR AR NAE
WARLMEHERE . & RARORIE T BT SRR R A e B, (R I M 22 HRG T URAR 8] A I BE 22 04T B BE
2L, TERCT I AR

R—WH AN R 2N =B LA Z 0 ERRGHRE, AR IR LEs
fiE, ASFREEH A —He2 o R 2 R TVE IR B fEREVR R, 24 I TE — R A 3
AR, RZIEBEIR; EHRSERE, BT e iR BRI S WES 1k, %33
HUBE R HESE T RRE . BEA T BAE A N A ST E L EARR T F E 2K [1]-[3], ExIRIZH RS,
FA B (AR B SR, JE L Z AR LR 25 2 A FE 2 A8 58 Bk (K A B SIS URAR R VR il o 1) L A i
it HILSIRAB RO R AT N TR R EAR AR AR S #E 2R, Tl =TTIREZ
Al RE 22, M RS A RIR AL A HESL?

PREEREAEON “ 5838 (R — Bl B0 RN NSS4, A5 AL Mh B T Mb B 97 5 S8 A 25 1 T IERNR . T
e 58 5 THT A S AR I AR (T R N LA S R ERAE AR R 7 [4], 3T 7 A Stz # RHA SRR K T 3, 5iA
URAE E] (K RIS 38 B, DR DUAT 200 AR ) HE 2 P B A S At TRORE () SR IBOATL 1) 503 2 A DA RN 435 ) (R B A1
RITRPLERE RE ) 5 2 R ITT e T Sk Bg A, IR A =T RELRE, TR “REE7 M&
HEHE SRR ORI S SRR R R, R TR BRI S T R BT LT A 4 [5]-[10] 5 %k
FACTRAG[11] [12] X a3

AR TR R N TR A PR B G H el i, DITHEE M s S AR S b LT =1 3RAE
BE&, MERGACHAIRBEHES. SRR SN, WEEYE., NTHEMEN AR 2
RMPFRIWE TR, R EERICRAE R BN B ML R IR R R

S

DOI: 10.12677/ae.2026.1671371 313 HaidtE


https://doi.org/10.12677/ae.2026.1671371
http://creativecommons.org/licenses/by/4.0/

Fh,

2. EIRHESR: RIEHERNFIREL
HOF RO R O WRAL 2, TR T 2 7 HIR S ¥ BRI b, S SeFIe It ot
PRSI FAREE . AU SRR T R Feh.

2.1 INHIZEMIA: ARz ERXEEES N

MONEIE A, 57 (Piaget) (1 & A R TE NERARA0 KR Al S R A1 1 OCBEAE S . B4 04T
R AEARE ERT TR 5 22 A2 D0 P S R A o A3 1 P 5 (schema) - il & 280 R AZ O L 7E T 15 Bh [F) 4k
(assimilation) 5 Jii % (accommodation)id 2, 5|52 A 150 EA BEA N AT . BATEIR Z 451 3k
Ela) . SRR R, & EESZOME, A E N (Bruner) RS S, BUTRTE T R I
(discovery learning) {2 i3t 5 A4 H 3= s M B URFE I N 70 OC I . TEURFE BT 2 1T, 228 (Tyler) %8 “ 2 H A%+
AR HAZWA LIP3 HIRFRIT R M DA FEA m) B, gl & U2 s it 1 IE M R 4em)
BHHESE . BbAh, A S ERRIABCERFRMRERE, NREHCE MR A T E S

22. BRESERA: HEESEFHIANRME

AT M HECE H br o 852 DLRNR GE B AT RS R 4E A 1 —4EREZON LR, Dyl & e i i s
P BRI EFEI G BRM TEEN T TR, £REFRAE ARG SRR FiR
BETI R EMEI NG T, ZEZRM O E O8RS S BT DR, BOARIE AWLIA S5 T
I HrHEZE . N TR GERIL SR h TARB WIS S SEE . PP PERRIOAL B, i A A AT AR
WA A BLAE S . MR AR S0 . FE T, Z0A AOA% O B bR RS 1) B FR a8 2 A
SRBYAEERE . BE 20N B, PR R A A IFAE HOMEDHI T A2 3T, S R MR AR 3 A A
UERE TR, MHRE N ZRIA TTIN A BE T R SRR o X — B2 5 URAE T ¥ 0 9 A B8 0 BE A4 22 [8] AT A% L
R TN .

23 RGEAUA: KEMSBEMNG—

TRERE B R S0 5 AL, PN IR B HR RS . RIEFERE R, IREERE
FEANERSRATSCRF R, il A A AL A B . A O B PR R E S A k. SRIBRPESR AT
RIS IV E P, SR ERFE R R ZRANE s A A E s ERAEHEAT SRR it b E, ERE R,
(B G N 1| a1

24. BRREUA: Al ReEN=EREiH#

FERREREE BT, 15 B BRI B0 BRI SRR AE 1) 2% S SCRP RN A IR SRESCHF o iR BTG
ARBEG LR A A 2B R R, a7 A FRIEIE I 0SS, WM& (R 5 PR )
FIRAUKYE; B RS T AEd IR R S AT N, WBEUN TR AR R R S A R
R, AL ARV, FF R IR RS A X S BT s 2 59 R 24 A B 1R 2 A A SR
BRMN I RE PR g3, RN E BN A RS S R IS . BT, RSO T =4k
SRR ENLERL b, WRAR 2 AN RE AR, HESh =2 51 7 h DU B AR IZ 0 i I B 2544k
IR, FRRETE RO EeA IR R AR e 4R b, BRSO FIRE AR g =
NEREIRE AN B RIE I, EEORN YR L, B0 SEILN RS B 2 22 2] SCRe i B B L)
et . ONELZ T 6. ZEATHULE R TR, WA Ea 5% kB, N24ER
PEEE IR HEANASPEAL Y 2 31 S8

DOI: 10.12677/ae.2026.1671371 314 HHHRE


https://doi.org/10.12677/ae.2026.1671371

Fh, T

3. ETREHRNAZEN: NILBEIMLE

FETATENET BAR > JE I “EHER, AT UK = 1 TIRAR I A R BRI 2 =it R, B
FHEMEFIRE S P UEINEER A TIARRE S A R BBk A, DLRIE AN THIA 5T

31 BIZ5ERE: EXMHMRNERERES

PAMFHME S S, W Al — B e = T TR AN RIRALE, 57 “ U B - AREEE ) -
IIHTRAL” BRI BE S . SRR S TE . LRk ok s A 2 TR R B P AR IR 2 D5 R 4L RO R 58 (7 55
RED) =T HECEIES T ILT) B e BOE BZ AL AT SR (B2 0 #r) s — IR Bk i A (e AR )
TR 3 AR RS (AT JLAT) « Hessian FE R 15 V(B W) TR R« 325 5~ i i IR — B A 2R 1
ZERIACR R R AL I R R, AR R SR AR SRR 17 R ) (s S AR B R — IR R e e S
FHA (T ILAT),  SRIB — TC B B (DA E (B i #r), A “RRAEE” 3RS < R A R80T 5 “HRAEEE
Mionas” BT LAY .

BORJRME, HR B R GEE Shh O DS SIS 0 R, LSRR AR UM R, IFAR IR 2 A
RRTIAVEACHEIL T S AG IR0, SRS HE (1 2 SV R AR

32. NASaHE: BFEAENERETS

PO [F) — AR P AE A R AR T O D RE AR A, ST “ SVEAT - S5i %A - i I MIE " I RE B .
FERED R R IS IRAEER : LU (R0 IR HALRHETE LT REIEIF ()3T “ RAX R
—FRAERAE + FIRERIU MREFPE AL 0 AR P I Z EAAR . SR FRAE B IE S0 A AL AU CRARFALE
A — PR A1 2% 1] — I 52 B A — ) 1 52 R ) LI A9 28— K ot T =8 e A 88 (P R o0 — SR 3 5 170 —
TR~ 5 HARME T E), 17 2 70 BR BN EL I 5E 1) Hessian FERE 734 Rl 75— T 5 B (30 5 —
HIRE I RE E — 70 FRAE ) G R — FE P 454, 4R — BT il W B R X R 5 &R IER EH R
Wt EREGERTTAB AR R R RS AR AEE . BRI VEME th 250 . AR WUEAE
RITRELAMRIE . “ 165 I~ 5 AH T — WSO E ~ IR E W7 TR ai, Bedatrp IX R EE
L5 R AT S OE BLR SRS SVEHE SR T BT AR S M LATIE 1L 81 5 AREOA AT B U SiAT -
XS P B R A RO PP X I e 2k AT (1 LR 5 e R A s (1)« v TR B 5 77 T [ R PO 0 0%
AUUM) 8RR 230 R NHER 70 6% ZE S AL RS 70 7 (3 A ) B4 A] 4124, /R RN “Hets
BAE R AP B ES, IFRAE IR R B £ B AR SC L

BRGNS RS RAE A& > B, SER M VAIE R HERYE, 23R 2 DL — PR R R AL B Rl
A I EENHEIERIKIRTR , LB RS2, DM SR BT A % X 1 P

33 I S5RIER: TIAHNEENES

WP R AT, 51PN AR R 8, @ar bR - s - v - T W
TCINFERE o

1. UE ISR 1) T AT #2

FEPEUE B (B R IE4E B A ) 5 e — 6 18 5 MG (X A1 B IR i AR ) 3L R AEETEN S ik
NRRAERE T4 MICRET, IRUEVEIZ: “ e arfe rsatie i, Hirdib e g alius “ M -
SIE = VA8 (1) SR

2. I R 5 IR 40

T Il RALIE e AR5, SFAERRENUTY £ 10 RS AL A . Hessian JE FEAR (A

DOI: 10.12677/ae.2026.1671371 315 HHHRE


https://doi.org/10.12677/ae.2026.1671371

Fh,

RER =AML A B VI, @S RAE A 1 70N R 4% —— ek A U B B AR5 ? (T g J LT
TR AN T UE I 215 5 2

3. BRI B IRAE T A

e Sh 5 AR BRAZ SR A2 e« FERESRVE S iR Y L AR AR SR SR ARV, = SRIREHR I TN
FORGIEIS g R WY 2 AR AR R I AT SR 26 1, A RS RS “ SR PRI (el I 15t

4. AR R R S DR A I

MG E TR ERSRARETE ” 3 A A A 45 e AR TR BOR IEUT RE AR B 5 A “UIE I BRI 4 Bl
SO R RA R “AE Y SIOE FE AT 2 IR BOEIT P81 7 AREIL A AR 2R ) —— 1R RN 4 2R (R0 i AL
W an Al S SR, RRIE R U A O T SR, R SRR N 0 2

=TTRES R g THE MR RS e B TS, AR R AR
REMRRESC TS, ST RNV ). B BE RGN A A TT e MR HEAT 5 B QOB PETAN, A OCPP A AR R IR
BtE, HEREE RIS SR REKF QIVERR R 52 R ok se Bk o T IR TU S B A A PR AL AT e
L, B e R NE SRR RO IR, 35 B2 A i D 3 1 A i 52 2 B ) s o R

4. BETFNALZRAEHHEFIR T

B G O BT X S A U S PR KT 5 70N R S R IR BT 22 A e sk, R A EERA
NI REBOARSCRF o BARK AL — BOAFIZ 8 DN A T 5 sE i e HEBL HAERE Lk
QU FIB R Je s S S MA@ B R R MA R . Bk, DUR 2 IR AR AR ke e
MR 735 TR 22 A A K 22 ST R AR R 28 B KT 5 il B Jie X S kAT s € AL, £ %6 SOLO
DIIEIITGER . RGN ZEHR . SRBREE M BRI I EE R IR, DA 4 RIKHE (Vygotsky ) el K f
DXCER S PRSI TSR, R R AL O SR R G

1 MHFAET “HgER - 245K RERIE R AR R R R

X R IR A RE AR NN 7 (EHE A S S IR RS, JC AR Z T IR P AT 0] B BU A
B T AL T AR Sl € T LA EDW, AN TR REARIH NS 38 DRe, 4R it B & rf AL R S
B St BRSNS LG FIH GeoGebra #748 JE/R R ALIEAAR A T (LTI AR, [RID SRR BT £
W5 ki 728 JEId 3D AIAAL TR 2 TR BN IR K & — 6 3E 3L, B = I BRAE S AN E R E
Mo Al RGARIE 2 A BRAE PR “REFP e , WRFAEAE T 55 ARG LT S, B ik Stk §2
ANy SEHURHESCHESCRE

2. MK “ 245K - REREK” DR B 2R RS 2

BB AAE AR RN G2 PR, HERERRES B, ORIy
o W BGEINFR IS S B3, N TR BAIEZ LRI, SCRAMEK 5T maiEr. Ak
S M@ =T TR RS AR, AN B AR R R A~ 507~ R E 4
PERRERES W TNEAID R TR, RGURIRF— M A FIURAE T (O fExT L, A “BEF W - 2
BEARIA” BIERHLE; B AE T o RGURIE (ML B R AR IR B X RS TRAR R ST A2, Bt “ 2 iH AT
FIAEALHTREE AR FITER, 8 3HEE RPN ZMESS

3. WAL “ORBREAH - BRI KA E R R R

SR A A F BN S PR (TR /2 S5 A SRR R AT (B - SRR, oA RIR USRS Pk A%
SRR B IT R Fe 3R e, N TR REAE el s bir TR, RBRBIBES M4 b LT 5 5 B e S
X BRSO ik “Heeg—W” ohdsE, 2AERSe “IErE” “xmte” “iEin” Stxo et
ITESIRRE SRR IR 5 B EamBIRTL; A 22 2 0 CR B AT AL Fon S AL 2 i e, IR

DOI: 10.12677/ae.2026.1671371 316 HHHRE


https://doi.org/10.12677/ae.2026.1671371

Fh, T

By BOHETTIRR B HE, 91 S AL R A Mk 5 5 SRS AR VAL, B Tl Ak 77

ER =R E R H Ry, MRAKIT “i2B - Gl - W7 TR VEE RGO E AL 2 W
PEVE A i 5 PRAR A S S T L T OA RN 1) 36 55 A0 XUAR B U3 2 A U A I A IR i S
PRV RBEA T« IR B AE B 5 2 AT B e FIW AR Z ks 22 S A HERS B X Wt & B e
(CE SN S RS EIRY R A ALTEE S DO E Y PN ST SRS SV AI S EaWE 8 /3R 2 0 I /S RS i U8 K7
5RESEE AR v B B S IR IE AT 55, RIS FI RO . (PR R E 2 TR B
JEPES &GRS A R A HESE: IS WP R AR U R LA 5 T AR XA S T e A IR 2 Y
SRR S T MRS R B, AP B E SRR SR A WU ST AR ST, PR AR S5 61
EIEEARET.

NP FEVER, BUlfM M R ¥y 251 98 SRS, ROBSHE T it @t
EERERAATS . 51 FFAETCNERE . TE Al JOVEAC BRI 638 P S AN E A 10 4% N 28 Re AR
H, JERA AL 2R T 8RBT R HE B R . MR B AR AL FERUR AL BE . MR HERS 5 RII J
BT RIS, SR NSRBIMAE RIS RE . OrE 51905 Q&R T T AR B ACE, SEBlEoR
TRE 5 NS SF RIBHESE —

5. MREMN ST

T URTERE A B 5 BN B L R R AR O, R RO SR 8 B 9R B B AR L
RN R AR . HUESCER W], Bea oy S AREC S AT ) LA Z R AE AT R TR = S H oK
B, ETUWMTA. SETAS TA=ZEH Al BRSE SRR BT - mhmEBan
BN B EM RS TR, ERTPFERS. BRI G 1 5ECE S — W5 T A B3 R
AW TR RTEREE WL 5 AR AEWD KT, ARENERETANES, WET “Man
A - BREEOR NIRRT e, Oy ANLUMA Bep iRt 1B A HriE SR S T AR A S Bk
%

SR, R A IR . FEARTE A IR . Al ZRGEAH I BIENRE AL . 2 UM P R R SR A S
JRBR, AEAFHIE FULE Ve B MRS S HE T AT AT P R 2D ARG o ARORAVLE I 5 A K G AR AL RCR B
TR BE N 22 2 GRTHOR R GilE, Rt a SR 2R . 2 o & M IRAE AR
SRR AR AR, JFRZ NG SRR TS PR T P RN . AN TE R 2 E R H
EERNAERT, BB EAMGERMIRIER, 2847 AMBE. I mfiie 585 —u
Wi F s MEAITHORREEE 2 . SCHUANLAR G, J7 REs 77 I R B USRI B R B N A

E&WE

KVDHR TR 24 S 78 A 20 O AT 58300 H (CLYISIG25043); 1 44 il AR ok s e 0 SR F
Tl H (202401000650 «

S E 3wk

[1] By, kR (BUeEmsiT) WRRBCEA AR M S 0 3 [T, B08 #5520, 2022, 42(24): 58-61

[2] AW KEZE: B Rr N E RS []. SR, 2014, 53(1): 18-21

[8]1 HREW]. BRIRABFEMBCSZ Do i SRBGNRNENE[J]. REHH, 2015(4): 117-118

[4] ZEAL. WE R[], L7552, 2006(6): 73-75.

[6] k45, HWEH, KEN]. BOFFERHRER @R P EREHH, 2018(6): 36-38

[6] fRZLH, Z4=Rvh, T&, % BCRHES FEBUk R G E RS IR R R R ] HE 515 BHAR, 2024, 3(2):

DOI: 10.12677/ae.2026.1671371 317 HHHRE


https://doi.org/10.12677/ae.2026.1671371

Fh,

(7]

(8]

(9]
[10]
[11]

[12]

27-35.

Feng, G.H. and Mi, X.L. (2018) Research on the Construction of Programming Curriculum Group in Independent Col-
leges. Proceedings of 2018 4th International Conference on Humanities and Social Science Research, Hong Kong, 12-
14 February 2018, 441-446. https://doi.org/10.2991/ichssr-18.2018.83

Liu, Y. (2016) Construction on Curriculum Group for British and American Literature. Proceedings of 2016 2nd Inter-
national Conference on Economics, Social Science, Arts, Education and Management Engineering, Hohhot, 30-31 July
2016, 791-795. https://doi.org/10.2991/essaeme-16.2016.156

XA, HE. TR SR W ERFEE, 2020, 6(14): 4-6.

HiEs skAx, FEE. M7 ST R BUE T AR R W AT 7T S S R [0). B s AR, 2014, 23(5): 87-90.
BB, H—RALEREEE R TEESHHER SRR W], 5 XTSRS, 2022, 42(3): 121-
126.

R, XFER, HER. KELFRIER B E = (AL TR @ FI S BRI L[], KEFHF, 2025, 41(6):
30-35.

DOI: 10.12677/ae.2026.1671371 318 HHHRE


https://doi.org/10.12677/ae.2026.1671371
https://doi.org/10.2991/ichssr-18.2018.83
https://doi.org/10.2991/essaeme-16.2016.156

	基于课程群的数学与应用数学专业基础课程改革研究
	摘  要
	关键词
	Research on the Reform of Basic Courses of Mathematics and Applied Mathematics Based on Curriculum Group
	Abstract
	Keywords
	1. 前言
	2. 理论框架：课程群建设的学理基础
	2.1. 认知建构视角：从独立图式到整合认知
	2.2. 目标分层视角：布鲁姆分类学的当代价值
	2.3. 系统整合视角：关联性与整合性的统一
	2.4. 技术融合视角：AI赋能的三层级递进

	3. 基于课程群的内容重构：从孤岛到网络
	3.1. 记忆与理解层：事实性知识的跨课程整合
	3.2. 应用与分析层：程序性方法的跨课程迁移
	3.3. 评价与创造层：元认知层面的整合

	4. 基于认知发展规律的教学过程设计
	5. 效果评价与讨论
	基金项目
	参考文献

