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Abstract

Against the backdrop of digital transformation, Artificial Intelligence (AI) and virtual simulation
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technologies have opened up novel avenues for personalized learning in primary schools. However,
they are confronted with three-fold predicaments: the lagging reconstruction of teachers’ pedagog-
ical beliefs and instructional models during educational integration; the presence of data silos and
algorithmic biases in technological synergy; and the constraints imposed by high costs and content
scarcity in the resource ecosystem. In response to these challenges, this study puts forward system-
atic breakthrough strategies: at the educational dimension, advancing learner-centered curriculum
restructuring and teacher professional development; at the technological dimension, constructing
a trustworthy environment featuring data security and algorithmic transparency; and at the re-
source dimension, establishing a sustainable ecosystem guided by standards and underpinned by
collaborative sharing. The ultimate goal is to facilitate the transition of technology from a tool-based
application to deep integration, thereby providing a reference for educational practice.
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Figure 1. Smart-Immersive learning mode
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Figure 2. Design of the “Campus Designer” project-based learning activity:
floor tile paving scheme

B2 “HERERIHI—EEHRS R mEXF It

RKBOERY, A A BORMEIFIE 2 BUEE S, AT QI T RENS SR BRI M
FAFNFIEH “F7 MRS B EIR AL 7 RE SRR E P R MR RS B
“BETIA” . Al EEERE A NHEMRAE A BHRSEA AR S E N K = 0, I TR
NI WAL W2 A R & AR RS, E T B2 4B R AU S P AR S5 A 55 7 3. 22 AR 3RS 1Y

AREESHR, MAAEMRESE. 4B Eh R EERIN . SRS/, X
TE RN 2E ST B
DOI: 10.12677/ae.2026.1681821 1830 HaidtE


https://doi.org/10.12677/ae.2026.1681821

SRR, BASCHE

4.1.2. RABUAANBE RFF

R RERIBAR B IR B ARBOM AR O AR, ARRBUMET IS “ e b 1g T 7 Ferm “ ANLBR A2
BN 51BN E ARSI B S B i A AR . B EE RN IR AR TR T U
A T B I RO A R SO B SeRl & 20 SiE sl T RIS 3 5 a5l STz 0 RE 71, 3K
RO R iE I BOR AR RTINS . BAATT SR (BT EC 7 198 AT lAriE S TPACK BEHARY
FHACARTRMEZR[8], B L XA &R, LI TARY S, W IEINIZRD E i H Heaint.

4.2. FAREXRHAZESHEIRE: WEAEBRMETE

4.2.1. FIEREHERLIRENEGOP), UL REFALER

HEBIRKEREEER T B SRRAEYE, 8RS SR F O 2R LA 7 Bt AL B
TR (WX 5555 5 T A7 CE TR AR R, AR B0 e 4 UM SE A B A B SR [9] BT/ Al AT
FHHCE R, BT SRR W WS &R TR .

PRAT= M A%, AR B B T B A 1 B A A B R AU, RS A RN,
SR HIRIE T H . ATR55 58 N K AL OB, DIFRTESRER T . B S S0 ZRED, KR
N R 7 R A A R T e i 4

PR AR, OGBS AR, A AT A LABENL S 03 1D AR, AR5 A S s
B REZ e, LR EBIR RS T A&, 55— RS BRI RS 5% .

VA B4 S, SR UAISCEE B BOE BAATE,  JES R SR i A BRI BR S e — 22 1,
W B E RS, IR — RN B AR B

4.2.2. HESNEZAGERE SRR IHLE

BRI R S IR R A B SRS, e IR Rk S A O DL 2807 TR A
i, FENEAE I BB B B N BUR[10] -

T EE L A R o SR IE WIVE R SE . BORIET B A THAZ OIS, (HNALEIRE S
[ EE R RBEARISE R, ZO0RESH SR ER, XM “HE MR sERBhBUnSS &%k
FABE L AR 2T TR[L1L] . SEE R HOAAR B 282 AL B R A0 e 5 R S AR BT -

FEBEFER T 3 57 A B =07 AR B vk B . B E W T Al RBAEA R FKE
FE PER AR P R R, TR I - BEE - B M, S A-level X pSURA XY
T AR A AE G WA A, R T ST T B [12] . R RS BURAIR BN AR 1)
“CHERIEH E R, HEARE RN A T SEE SRR SS, MR (NIEREER)
TR 7> I M R

T B AL BT SS T3 3R A BE ™ A% B EON FHAEZE, T 2 AR R AR TR A8 Y BEE
HE AR, SR AR E S AL, B DREA e A5 & SR A H AR

4.3 WFERHTHERE: WE S - TL - #£F” RES

W AT RS 20 SRR ER . A R B &R PEAN R RN, SRBREAE T 4T i Fp o) it 45 B B T AR
X RGMEMEE BARHERTE . P RDT R ST 5 = RSO SO T R s A R AR S . IR — BB L
A R - Al - N =5, TERCEALE . TOBUBA A . U AR A B3R R, HESh R BERAE
e AR SRR SR 5 B R R &R [13]

F— HESMVERAT R A SRS SERTENREE. & HREE EEEHII8k, BKa 29U
B ILFE I SV, Was N EBOH SRR BN ERL . WA BT RIARAENI B, BRSO 32

DOI: 10.12677/ae.2026.1681821 1831 HHHRE


https://doi.org/10.12677/ae.2026.1681821

JRIEHS, BASCE

AR SR B R R ME RO ZOR, M IREIAR IR SS T B N B ARs HOREIBIObRE, ZORE Ao
SERHIAYT, @A TEET AEK CEAES 7, BRERRR S RIRIRY.

S ST TR O FIT RS, IR =0T BT S R . (8 LR R SRONEES] L Tl
TR RGBS O TT A R SRR A S B R BE FE 5 R RVl 20E Rl
PRSI SIS HE SRy, — R A S A B 5 B B N ORBs A AR T RREE, U8 v A B
FRDTR B E 5 R 7 L, UK BT RS 5N AEE D).

B2, BAEAITF WA O E SRR . BITR e BRI R B B X LR SR S E
NG TG, EILEENA T KRB LRSI, 76 TS 2 4ERE R IRVFI R R, R SRR
SR N BEIRIE AT B AR, S IS e SE AL BT BEUR A L, TR R AT . IR

FA” 0 B AR ER .
BIRE, EIER R R BRI BUNE B = E. . PO ENE A RE SRS

FEST, Y CAl+ BRI EL” ML STV (T R () S A S 4

5. &t ERE

AHTRG AT T Al 5 REST HBRAE NP SE 2T o (052 PR 8545 SRBR BR A% o 24 I SIZ B T s 224
BREASF TR, SRR 5EER L . BHRAESBA Rl - IGER” 3 = Kbk, T
B, TR LI ST b “RRE - DOR 7 U BN A S FUA S BN FIAE AL . L “ R
- IP R - R RIAES . AU B SECE N E, BAERCRA RS . AROK AT HE S
WEFEHAE “ R RE - PURA” 200 BOR . LR 225, RBEE TR A AA, HEs)
HEBETER . AT BRI, ZRPSRARHIL, Al L7 BRI Rla AR AR RIS R R
E7Ne G ]S

EHEWmHE

S PAITYE 2 PE 2025 FEEMF R AELE RS (Al REE/NFAIESCMEALH: . PRI FHAE ST
RN B R 2 55 T ALY, BUH w5 : 2025-YJSIYJJ-015.

SE3Hk
[1] NG, ZEteE N TR AR Rk E KR AT PIRS N AR M [J]. AR AR K 2= 4k (A Bl hR), 2022,
40(9): 1-9.

[2] EEFHGZE. AL TRAE/NEIE SO S 3 st 5 SRR D], B 583, 2026(11): 37-40.

[8] k3%, ZEdk. AN LR IR I E 56 e 1], Bl55W5, 2026, 44(7): 1413-1421

[41 #RE, #1E. N TR BEEE R IS H R FIRE R[] E#E %1, 2024(11): 21-27.

[B1 BN, KiE, DizHE, 5. WEBOHRZE0 ALY RRE B E, Jrik s Sk [I]. AL BE 5T, 2026,
47(7): 97-104.

[6] ZE¥aiE, BRI, FAE, 5 AR BRI SCRRIA AL ¥ IR, BALEUE R AT, 2026, 47(6): 44-52.

[71 T, RA, XM, & FETBU0-Al G- R T8 s m B B IR R ). @S TRESE
7%, 2026(3): 54-58+118.

[8] ZMepR, BALE. GenAl IARFUMAIRAELL (353 5 A% M TPACK | GHEX-IPACK [J]. HALFE#F 5T, 2025,
46(10): 23-31.

[91 SEREME. Al IRBEIN TR B NS —— R RE R/ N BB #rit UIR R 5 BN AR#EE, 2025(20):
56-60.

[10] Emesg, xIias. N TE AR E B A ). TLorth Ry, 2023(2): 68-77

DOI: 10.12677/ae.2026.1681821 1832 HHHRE


https://doi.org/10.12677/ae.2026.1681821

SRR, BASCHE

[11] EH%:, £H, FigdE, & JEAF: 25 A TR EmLFE R S5IRIE ] Pl Em A, 2023, 29(5): 37-
46.
[12] Z=EM, TheE. HORRAERUTR BRI 2IRER S AR RRE]. h/NE T, 2025(9): 15-19.

[13] &7t iR, WIRERL N AR S AR N T R SR REA T R L[], TR A WL, 2024, 30(2):
13-22.

DOI: 10.12677/ae.2026.1681821 1833 HHHRE


https://doi.org/10.12677/ae.2026.1681821

	AI与虚拟仿真技术深度融合赋能小学个性化学习：困境解析与路径重构
	摘  要
	关键词
	The Deep Integration of AI and Virtual Simulation Technology Empowers Personalized Learning in Primary Schools: Analysis of Challenges and Reconfiguration of Paths
	Abstract
	Keywords
	1. 引言
	2. 融合之基：AI与虚拟仿真赋能个性化学习的时代必然性
	2.1. 个性化学习：从共性灌输到个性化发展的教育理念演进
	2.2. 政策支持：国家战略下的教育科技布局
	2.3. 实践交汇：AI与虚拟仿真协同赋能的教育价值

	3. 现实之困：AI与虚拟仿真融合应用的实践挑战
	3.1. 教育整合之困：从“工具嫁接”到“模式重构”的挑战
	3.2. 技术协同之困：数据、算法与情境的融合壁垒
	3.3. 资源生态之困：高成本与低适配性的恶性循环

	4. 困境之破：构建“AI + 虚拟仿真”的个性化学习新生态
	4.1. 教育应用的深度融合路径：以“学习者为中心”的设计原则
	4.1.1. 课程重构与教学模式创新
	4.1.2. 提升教师人机协同素养

	4.2. 技术发展的规范与协同路径：构建可信赖的融合环境
	4.2.1. 制定校园数据安全操作规程(SOP)，实现全流程精细化管控
	4.2.2. 推动算法的透明度与伦理审计机制

	4.3. 资源建设的可持续路径：构建“标准–开发–共享”协同生态

	5. 结论与展望
	基金项目
	参考文献

