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This paper explores the development and practice of mathematics curriculum assisted by Extended
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Reality (XR) from the perspective of curriculum culture with a knowledge-generating orientation.
Firstly, it reviews relevant research on XR, mathematics curriculum development and practice, as
well as curriculum generative orientation, highlighting the necessity and significance of this study.
Secondly, by integrating embodied cognition theory and the SAM (Successive Approximation Model)
agile curriculum development model, it elaborates on the curriculum development model assisted
by XR, which includes the preparation phase, iterative design phase, and iterative development
phase. Based on this, a junior high school mathematics extension course named “XR Geometry Jour-
ney” is designed and illustrated with a practical case of “Solid Geometry and Plane Geometry”. Fi-
nally, the paper discusses the impact of this model on students and teachers, and looks ahead to
future development directions. The research findings indicate that XR technology brings new ideas
and methods to mathematics curriculum development, enhancing students’ learning interest and
engagement, while also providing teachers with richer teaching means and tools.
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G 5% AR 28 e A O R R AM (2010~2020 4E)) $2H T “ 780 R R B VR AN S bRk, €1
FOSATHLHI R BRAR R, SR A IR 7 R & BAR[1]. 7E05 BEAR PR Z R ARG =T,
HE VG EBARBES . IAERIFRRE . FOAR A 55 77 T B AL T BR 2] 3 RIS i
KR AR —, it — D) R SR & BOE MM, ABE HH IR T AR i R s [ ATR]
AetE, ANEEHRAURREN THRIE M), HEREHE REENR. BE QR 7 k3],

2023 4E 5 H, HEMER T Gt N gy R AR E R SEEEL) , #HER
SRR IR, R EREA A RIS 7 5 & B RREE, DL 2 2 EME R R FR K 4]
SR, TEACFIRRERIIE RS Sekrh, MR AR A St BH AR S EA A “REmE” o XM
WSS, Az EERASOIEMILS, S XGBMB IEUREA . SILFEIE, BOTERFEF K
5 R G A R SRR SRS R (B EERM A “Misl” SO SEPhiR, BEHESEm T AR E R
B TH5].

BRI, AR 18 SC B FEBR T8 an ] 256100 A2 U i) 0 URAE SCAL R A A 8 R ISl B R R T R
HEEGHERFE LR EH I AU . B SIS RIS R, b A See . IR AU G I SR E R
R, WORSFARFIDGEANE T, RS BUEEBCRME AL . [, W il EBE BB K
JEIFZHL, (R ZUT I B bR BRI ZUEE TR BLET, HESRFE T R S . AR B TR ARk T
PRI SR A PIRFE I R AN S SR A — P i BEE AT, NEE HF SRR SRS %,

2. fF5REER
2.1. ¥ RIASL
¥ P52 (Extended Reality, fAjFK XR) & —FHT M N TR REHA, @ i1 EVUIE HL 5 BRMHE S,

DOI: 10.12677/ae.2025.1571387 1559 HaidtE


https://doi.org/10.12677/ae.2025.1571387
http://creativecommons.org/licenses/by/4.0/

Q3 AT SEBLANUAS T RE AT . 3 B S e 1 H 9 L SE(AR) . KA S (VR)AR S LS (MR) 5 2
FhiR[6]. EHRIZI, BTN ZEA R 7 RBISEEAE PRI, Wk RRBT L 7§ B
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FUTR A 20T 2% [ b 2 WO FE LSS RpITIR 305 o) IV BOR 42 5 B AR AUHEAT TR Z[10], 4k
ANTERTHIUIR AR AR A bl (R A SCELBEAT 1 BRI 5 SEBR IR R (1] 2RI, E R THE BT R
LSBT TE A AT TP Hr B, I HIEBcA 2 T 805 B B Uk
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3. ¥ RMISCHB THIREF LKER
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WHIRER, DARR T AEER T FORMEE S 2], 45 K B AR IAEE 5 H R %A AT 43 i Bk
RIE—iE[24]. BH N IREGINE S RIS SIS RRE, 51 1 0 PR A5 0 1) B
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RS i AL (P ) 75 3R [28]. XA 5 R, FRATIIAN T SAM (Successive Approximation Model) B HE 2
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Figure 1. Course development model assisted by extended reality
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Table 1. Overall structure of the “Extended Reality Geometry Journey” course
FT 1 WRISEIUMZHR” R IALE

FER R VRIS AT RIS B A R

RARE R CIVIRCR T 1~4 [ EACR LY RILSE TR LAT RO RERE R, A R,
R &R TR R

TRAER R 18] J L AT R 5~8 Ji AR B Y ISR T T LT S LA 5 B FEARRAE
FrgE A LA -

JRAR S JURTAE R (AR 9~12 i FANGEL Y R ISR LT BRI 82 e AN 4iTseE
TR BB .

i ZEISE JUfa it 5 A Bl 13~16 J& A I H A S SR a s AT ANR, & H SRRk
HEFUBL S LA 5

4.2. “FEILASIELA RIESCRER G

T BIRYRBLSCHIB) T R AR, R BL T LT S SR U SRAR SRR BB, TE
WA AL IE -

4.2.1. EEHE

TERFEUE B B, BOM LA I s, IREEFZHR A B0 R0, &5 A AT A Sy S R B
SOIAT BT R AT P LRI AR T LRI B N2, FOMEHT T 2T R BAR VAL, ek
T GeoGebra FHAFENY R A . X F AR 3D 2 EThAER AR HiR, RS SER 2 5
P A NFRIEIM D OR, ERRE THRBEITR TR AT IR RIREAT, S0kl TR

DOI: 10.12677/ae.2025.1571387 1562 HHHRE


https://doi.org/10.12677/ae.2025.1571387

it

PUSRBEeE « A MR B BHR, IURAERRE . HOMP A TR . Rpon 2 B Eox I LT 5 304 LA X —
T, WL T KREFEARBOERD VAT R, BENAERM D BEES 5 P . 78 R,
WARETF A BBV B 2, B AR 7 IR BB, IR T — N ERFE R R I i B DL 5] e
BRIGIN. BERT ECR. B4 hEL, BEELY RISLEAR, 51 RHEBPIRARRT
7 LA 5 ST AR LA 1 B

4.2.2. IEREH B

TEIRARBET I B, BUTARE SR KW G, W 79 B E AR TER AR RN 7 5K, 615 4 Hh
N T BVAE R (IR FE SO S8 I IR — R B BAT SN LA RIS AR LA B, UM SRR 7
S I, SR T AT ER AR . T A B A MR LA 2 ) S MR s R T, BUTIE
ZhL 7 SRS B AT A XA R T S A SO RS, A AR TS I S LA 2R R
Jit. FIF] GeoGebra HAEHIY R ILSLThAE, 428 AT LU AL WL 52 AN B 15 25 Fh B, SR NS0 Fr 1 11 LA 5 57
P JUAT T FRFAE ROV 5 o AT T3 o] DLIE S A AT B AR A B, e . ORRPHEESE, Mmi
TR H B A LAT B I BB . FEIXANBY B, AR R R T AT B 0TI, 93852 T 80T [ £ )
RS A . AR R WL, A TARROR BRI B R, R S e .

4.2.3. IERFEZMEE

FEEATE R B, 20 A St T Sehrif s b, @ Y BBl E AR . 2242 (f F GeoGebra 1
M H S, atan. Wk, IR, WP M SR LB, RN HAFIE. 753 ERAH
W, FAEEHY RIS RAEATIRN T, BRI U 5 A T U 2 B BR 5 2 5 . X R s g %
T AR R RS 5 RE Ty, 650 T AR I B AR R R Ve vl R RE Fy . T8I N SRR R,
S BT AT IR R R RO AR & o XA BN A 1R I 3085 7% 1 2 AR IO DMERS 1, AR AT 2 S T
AN A A, R RS RE . FR, AT e B Yea e, B TR, BB
BE R NS AR RN N FH T2 0 R . TERFRAE S, BOM AR 27 A 1 S AN PPN SRR REAT T S AT
G MAGE AR R BTE W, AW RTE N SR RIS AR MR 7, DR THRRR 04
SCA PR X PR 1) B AR A AL (5 TR A B 0% AN I3 7 2 AR (V) R SRR D) R, DR R 1
AL, 2 ZUOERITER, BUTRAER T “HERIER" , AFAERME TR SRk
3o X AHRFE BT RIS AR R TR I OB S 5 B, IR TR T ATV SRR RO T
Y, NABATRRMIZ SRR RIT T T R Se i3t

5. WWRERE
51. FERBRE: BEAT RALFINFBERE

MFEAETE, A RIS, FIAHRESINAIRERZERE, MRERNEETHNSS
IRER R o AL G B2 SIAEAE M E T A SR g BERIAIZ S R, T R B SERAR A 2 A 5t 7 —A
B A 22 I, A ATTRE S R A B AR AN B2 S 5K g o £ 70 J U S5 2R LA f 27
AdE, FAR LB GeoGebra S5 FEILSKAMT, SRTFHRAE. METAUTIEE, AT BE Bt 2 7
HRFAEAME T XA TR 222 ST RS RO T 22 A 12 ST OB AR U, (S Hr 2 1R
A BAAS . WAL, RISEEARIE ARG T EERNEES RS B NHEEM T, 22
AWTBLOR 2 H R U BCRAO AT, U A A AR AT UL, AT TR I AE R A & 1 fE 7. X
T B2 3 07 AR R 12 2E M52 136, A B TR IR AT 255 3R AN RE

DOI: 10.12677/ae.2025.1571387 1563 HHHRE


https://doi.org/10.12677/ae.2025.1571387

3

5.2. FITAEEE: ET RUSHFHRESHE

XFEINME, § RILSEEAR BGOSR TR T BRI TR, Wik 18 ki
HLIE . S0 5 ZA 7 X A EARFHOR, SR T AR IR BN 7 3%, TR L i s g N RAR S
FEURARAE R I B, O EER B A2 9 2 A B 5B I MR A RS 1, S5 B B BRI T TR0, B Ry
JEBLSEHAR B RS o IR, 0T IE 75 B Lo HE 2 A R I B IR B %, W ORERAE AR EAT - E
ISAB AT KB B, M 225 BB SR 5K A AR, 3R R AR AT X B HUA
#EUHT B AER A A PMERE 77, DA ORIRFEAORLAVERISE I o R4k, BUMIE 75 B OGTE 22 AR 12 = it SR A
SR N B S R T . Sl ISR R BT S R R L, BRI LA A PR A P A A e
BUSEEOR MR J7 30, SRTHRFE I B R A RCR

5.3. SIAEFNREE: i RISLHE FRREF ZER

PP BT ERAETT A, DLGIAE RNV AR A SCAC A% L, TE B2 A I AR 2 51k
AT R AM ST 22 AR FIR R PR AT S 42, 3 s AR IS vE ST AN B AESRAR T A
FErR, FUMHIBNG 2R E S E, SRR EMBHRAE N ERTE . AT ZIR A2 22 4 A SE R kiR AN
WA RL, S a# HAREAT R R T, AT 5E S & M SR A B[R, 2 s i B A
THROF R B R . AT A S BAT A, B AT LA UL URARE P9 8 A PR B SEBOR I N 5 20,
RIS S 2 AR F SR AR R R AE . XM RGNS KR AR RENEE N+ E 2T, thE
INFF & 2 RPN SRR R Bk, WIRRETT A AR, I I SEE AN IREE T R34 1
WA, AEREIR L 2] SR m b ST T A A WAL, I HOR IR e A IR 2 A
HAEREAR, B UL N0 A ERERBOR B ERFE AL . RERR, BEEY RIS S5 IRFEIT sk
BAIREERL G, SIS B 2 AR LRI FE SR, s AR AN R SE AL L v R ST R
FAR

SEEk

[1]  EZh KA AR BRI 22 (2010-2020 4E) [N]. AR HIK, 2010-07-30(013).

2] Bz, FLUE. REZHE BRI IR, Pk S5 a8 ). PEEFE 2T, 2023(4): 25-31.

[3] HEW, FHE. TFHRSEEHFNEAERE. Teshil 5 MBI, BUNITTE R F WG aR 2 R),
2023, 45(2): 51-58+77.

[4] #E T Insm /N SRR AR AR TR 315 5 #L A & WL[EB/OL]. 2023-05-09.
https://www.gov.cn/zhengce/zhengeceku/202306/content 6885737.htm, 2024-02-23.

[51 MBI, 55, &S E BEEARGEEZE IR LG B S, HE TS5, 2019(5): 45-50

[6] Beth, C. (2009) Using Sensor in Puts to Affect Virtual and Real Environments. [EEE Pervasive Computing, 8, 16-23.
https://doi.org/10.1109/MPRV.2009.60

(7] #EORBH, BRDAR, WO, BB, ERARLE: ¥ RILSEXREAR LA N R ——it U m SR i &

HIFE )], &R E A&, 2019, 37(1): 17-31.
[8] FhEAR, 25/NT, SKER, ZUIME, BIE. BMISLHEAR NS =Y B I, B EE L, 2019, 40(7): 76-
83.

[91 BAANE, PN, OO, BRFAR. N LRGRRAR: o038 @b MY IR ib 22 (7], T E B EE, 2022(12): 84-92.
[10] FREUR, REE, X%, PHF. §RIS(XR) YR A R EAR R 5 B ——U0R 2 Tk
28 [E PR 2L GLRN 202087 [J]. mREHE 42 :E, 2020, 38(5): 3-13.

[11] BANE, KT, S, YORA KB R A B AR Sl - BRI 5 SEERIRAT ()], SR T AT, 2023, 11(5):
49-61.

DOI: 10.12677/ae.2025.1571387 1564 HHHRE


https://doi.org/10.12677/ae.2025.1571387
https://www.gov.cn/zhengce/zhengceku/202306/content_6885737.htm
https://doi.org/10.1109/MPRV.2009.60

[12]
[13]
[14]
[15]

[16]

[17]

(18]
[19]
[20]
[21]
[22]
[23]
[24]

[25]
[26]
[27]
[28]
[29]

[30]

GRFNSFE. P AR B e X b SRR BT R M R[], #E 5, 2012(3): 102-103.
TRA, BIE T LOGO A M+ =5l K HARFTF R [T]. B20H 23R, 2005(3): 98-101.
WA, THA. ANEARIE G R I R 5528k [I]. AR - #0020, 2019, 39(6): 100-106.

VLU, S, 351 300 I SE R R /N S B2 R A B = R L —— DL = R LA R R A )], BE B EHA,
2022(Z1): 74-77.

Fifi i fe, VRBRUE. VR —RHUAR BN T BORFE BT R 0 R s e —— DA/ 2202 VR RS IR ABI]. B
TN RR (B, 2021(12): 37-40.

Snyer, J., Bolin, F. and Zumwalt, K. (1992) Curriculum Implementation. National Council of Teachers of Mathematics,
40, 402-435.

ktp. MRS M]. Bl EBZCE ARG, 2001: 336, 339, 340, 343-344, 54.

KL < ERFR AR B A BUT A B BT [T]. 20, 2009(16): 20-22.

RPN, <PRAREN A2 I]. #E ST, 2011(6): 74-76.

WL, URFRAIAE: SRTBE IR SO AR RE[T]. HRTBE AL, 2007(6): 36-39.

2w, XMRA. TRV AIUR R IR AR LR R SR 7L (0], R EBM R ARZE, 2013(14): 57-59.
SifEE, BRIE. BROWECE B SRR T M) 5 R O AR AT R AR (D). BROLE AR LA, 2020, 41(21): 40-44.

Kopcha, T.J., Valentine, K.D. and Ocak, C. (2021) Editorial: Preface to the Special Issue on Embodied Cognition and
Technology for Learning. Educational Technology Research and Development, 69, 1881-1887.
https://doi.org/10.1007/s11423-021-10023-6

BRBH, XIHLZ. SO G5 S) Ba R E BE)]. - B - 0%, 2015, 35(7): 57-65.

MRS, RS BERIER AR, EIRRERLA ST S M [J]. PRS- 206 204, 2016, 36(10): 11-18.

%, L BT AN MR R BIREH)  ARBURIE S R IR R[] mREHE & &, 2021, 39(5): 55-65.
N, EFEIK, BAE. BUERFETTK: VUCA BHCERFRIF Ao m[J]. A E B, 2021, 42(5): 86-93+113.
K. < BR L 5 T B VIR B R B —— DA SRR T BRI FE o B[], B HLie
552k, 2022, 42(17): 36-40.

FITEUK, I, BEEW, R, SUEESERITE IR K N EFE]. o EEAEE, 2018(11): 33-
38+45.

DOI: 10.12677/ae.2025.1571387 1565 HHHRE


https://doi.org/10.12677/ae.2025.1571387
https://doi.org/10.1007/s11423-021-10023-6

	扩展现实辅助下的数学课程开发与实践
	——基于创生知识取向的课程文化视角
	摘  要
	关键词
	Development and Practice of Mathematics Curriculum Assisted by Extended Reality
	—From the Perspective of Curriculum Culture with a Knowledge-Generating Orientation
	Abstract
	Keywords
	1. 引言
	2. 研究综述
	2.1. 扩展现实
	2.2. 数学课程开发与实践
	2.3. 课程创生取向

	3. 扩展现实辅助下的课程开发模式
	4. 初中数学扩展现实拓展性课程开发与实践
	4.1. “扩展现实几何之旅”课程结构
	4.2. “平面几何与立体几何”课程实践案例
	4.2.1. 准备阶段
	4.2.2. 迭代设计阶段
	4.2.3. 迭代开发阶段


	5. 讨论与展望
	5.1. 学生角色转变：激发扩展现实学习的乐趣与深度
	5.2. 教师角色转变：迎接扩展现实教学的挑战与机遇
	5.3. 创生知识取向：扩展现实辅助下的课程开发模式

	参考文献

