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From Virtual to Intelligent: A Study on a New AI-Driven
Model for Teaching Materials Mechanics Experiments

Shixian Ren

School of Civil Engineering, Lanzhou Bowen College of Science and Technology, Lanzhou, Gansu

Abstract: Currently, materials mechanics experiments serve as a bridge between theory and engineering practice, yet
they face challenges such as limited equipment availability, high safety risks, and a lack of personalized guidance.
Therefore, this study explores new methods to overcome these bottlenecks by integrating artificial intelligence
with virtual simulation technology. Based on the current issues in traditional experimental teaching, this study has
developed a new Al-driven teaching model for materials mechanics experiments that combines “virtual operation,
intelligent analysis, and personalized feedback.” Built upon a high-precision virtual simulation environment, this
model integrates three core functional modules: intelligent guidance, intelligent Q&A, and intelligent assessment.

It constructs learner profiles based on student operation data to enable the delivery of differentiated experimental
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projects. The study further designed a three-phase teaching implementation plan comprising survey and diagnosis,

system construction, and effectiveness validation, proposing an integrated system that combines deep technological

integration, differentiated experimental design, and a dynamic assessment system. The results indicate that the deep

integration of Al and virtual simulation is not merely a tool-level teaching aid but a fundamental restructuring of

the experimental teaching paradigm, providing a viable pathway for cultivating innovative engineering talent in the

context of the New Engineering discipline.

Keywords: artificial intelligence; virtual simulation; materials mechanics experiments; educational reform;

personalized learning

1 5|5

MBI 52 TRAA BRI DA, 7EAL
W AR ARSI R K S T O
TER[1-4]o SEERHAE N BB, R4
BRI S RO ERER R R LR
AR JI[5-6]. Bl AT MR R R i
IR T, R SR

METMRL ) SR BT T G . S
BHEY K, SRR SHENBEOEL, “2
A=Wl BRERIE” EA, FHENTFID. f£
GiSLIGHOF L wAMVE RS, 2R U
AN —I0NE” B, AR R, B
AR B, FOE PP AR A S S5 R,
= A B A5 7-10].

JE AU AT B A AR R B i TR B SR R . B
HEZ) TR LV i 07 B BRI R N, AR
TR BRI R S S S 2 4, @
PRV £ AN A 2 4 U R B, SIS E] L AR AT
W7o ALS RV B G A B AR, R
PRSI, AT Y “BMIIN” , Bk
PR 2 2] 28]

BIA B K27 A BRI E
PL” IREM B, A = R AR R P R S S
iR BRI R, st AR “HTIRERES
7, HAEEIER AT,

Rk, AR EME AL 5 ERM5 EIR L

https://cn.sgsci.org/

MR AR, RGR TR AE
. PRBRAR B SR . NS TR HE B
IR RGI S5

2 {25 N F R FRIRIRE N

(1) BELAR S A

FOBL ) 5 5200 B R 5, T RE IR L
EHELS R VI PRV VI TN D N T S
FERAHEFE LR LR BRAERR. 280
AR )27 g R LA a-6 N — LB AR, FR 70 e
FWo “BANH FBEREREN ALY, E3)
BRI, BEhERY CWERT .

B IR R TKIE AL T ORI
15k o PRIV SCRF R S 5 AT A, 20 A g
IR RSR], AR MRS AERE,
MAREEZE TR BAGEmALEZ T, &
BRI TSI A I R kA, BB RS
6 HE A EET

(2) wENR SR RR

MBS Kom# . BRI R, A
LA WHRBRAN DL SCd T, W F R e
Sh R RO AR E SR, At
AT BRI RS, O A% PR E 3R A 2D R B
PR E, EX S WEE

e ERAH, A5RAF . BIER
BRE MU, AR LI Bt 2 4k, e
i G A L G S T, AR

e 13



- RECN-KY-
2026 6 B

Volume 3, Issue 3

LR R I — LM SE AR TS
By, HORDBEEME T, 7 AR, e 5K
LA o

(3) MR T ER

SRIR A BAEL AL T IR
RS B (HAEG SR, — A BT
REZANL, DELSR FAELSEIL, AR
P 240 Al v 222 AT AR 5 28 5 AL o

A HEEPRO “EERTH7 , KBRS EE
et S REE MR AE R I, BRI R VE I A e R
o SAAERIRE IR BREHT . X EA5Y
TR E ANE.

(4) s “BoR—R” s

G B2 SR HEA L N AR T TR —
B 7 8, BRI E A VB IRAIE, AR
HERRAEIAT#, BRI RE SVFHFE . B, o]
AL R IR R 5, AT SEBL TR PR 52 75
RS € e W

3 AIBRRD LIS F IR IR ISHELS
31 MBI LEEE: M BT B R

BTG S HE WS R Hr, AW
Al WXEh S AR A% 02 4, BRI “ Rl
BAE—R R T — MR A PIRR 52 2] 450
IR = AR R A
BRI =R S
HG R, ITEHEERESS . BERRN
MERLSREG BT . 5 & GBI B “BEAER 7 A
A, WIAEELEIESEME. AR R L e
TR, RS 8. wirmEors, M
BN ZAT AR L1 DL
HRZEae . Al RGN REFEHRE
e, WEBRAER . SHEAEHIRE . BolE i o
LS, I 5L FEAERRIT i, AMLantt, &
Gu3d BEAR Y8 F VL R HE W7 2 2 X 7 22 M 2 1 B A A
B G MR 380 56 a2 % ) iy JHL Xk 3 AR SR 1k g A
PR, IS R A T B O R 22 SRR (KA
wJa RN R T HRESTER, R85
By 25 222 2 RO BRI s .

14

June, 2026
SRS F. WARREEW, AR EKE
Wl RER B I S ks, 5 A SER g R e 4 —

PP
3.2 EREFELRHFPNABEN

R, ADFARZEEREIN, 12 A& =
KEAME, SEI0HFEE AN,

(1) ALZ “SERESH” o A RIER,
ERERI I PR AL SO R, AR IRAE A, R OCED
B, ABRREIR. FAMERIER, AL KRR
BRI “OZTEHE” MIEELE, b2 I3 .

(2) Al & “KfEiziE” . BEafEidsair
AR PREROE, RS WEER B RIS AR E AR
b XM AR SR W, TR RN RE T4
FEFHR, iR AR, MEHMATE, B~
ERENIAES . 2Wrgh R B 22k B R,
W [F) 25 45 2 R B B

(3) Al & “BIEHERH " o B Ti2Was 1A
SRR, EASHERER TR, WRRMA. R
R, TRERGI%,

TER, Al AGGRLRE THTE NREE, A
HUB VT AE B AR e AT 2

3.3 MEREIRITZINE

SEBA ST, M B R E—m R A
AR HERE B P R HE

Bl KA R FEMIATT . RE PR AR
S S H AERAEAT s IR R P S HEE ]
HHRRAL SRUMT N IRIUAT NS YR, Xk
K& TR S STIRZS AL 3R

A SR D RGURIERENESE, MK
WER . BRAERRE. 2SI . IR TR S5 4E LA
FEEE B AR . AR AR YE R VPG S A O
FEa RS 7 G P 3 (B it I R A G L (SRR R
ZYEE gL “ T NT i 5K

AR R ATE R . RAIRIEF I FHER,
H A& RS g T H XL R S N A E . X2
=kt, NWREGEFETWE RS HirER L
i, R “RERES TR B, SRmEE

https://cn.sgsci.org/



ARV MEMBVERE: ATERBIRRE 22 S0 B B T 7t
Shixian Ren: From Virtual to Intelligent: A Study on a New Al-Driven Model for Teaching Materials Mechanics Experiments

A,
3.4 FURYIRieRiE

AR S ST R SR, R AMRAE S5
SH AT SR NEE R BRI AR
B ATERAER CSRIRt A, ATRIRIIN S iy
SURERIRGE T ST o AR WL X
B BRI, BDIRA T E s B ——
KIEREMAE MBI “fihs” .

WA B IR SR, S SIMPRE R Iy 2O
RAMEIN RN AT DAL AR NI . (R G Sk i 2
Frp, SRR ZRON B AR BRIl IR
WL EALS, NI E . FrE s ALSE
I 4R S PRARR RS, I8 I PR S BB At S o
BE, A A B R A rh T B S LB
ot Hpz.

IR FE X BRI, U ROE AR 2 A R R
A, SROEIE PRI SCRF . AR T 22 A IR AR
MIZFASERITH , WBnEl 7 &Rk
B U —— R AN I T B g e, AN P T
P, ARZR A E AR BRI R X N

4 HEe R FFaiaE
4.1 FREMEEN

BT BORFHIRHELE, ARSI e AL SE I
AT AR CZRRNIRRT BEARGEH

FERE BN 2 SR AT BB T BN K, BfE=
YRS g, WIBROT RS 3. HE AT oI B, ATEE
IR S5 SR DL oy, WIE S AR =
R L B —— IR EAE R B R I B T 1 )
WA N, CAnFRPEARE . A aRAE. SE. RO
SCERUE S 22 ELR T -

Bl R Z R & ARG, B8 =k 0
Hafe: — LTI, 7S RS 1) = 4Rt
L BAERAE . ARHESHEE, RAIREIEE, 45
IR ) A% D R R S L RIRR R, TR B
WL K “AIM” J5 R PTaRif i« FniR—he
J—&F” ZYEHERE, =2 RuRE, il
PR T . 1B EE R oI,

https://cn.sgsci.org/

IS FH R 55 J2 T [ D A SR i B AR T g, AL 3 R AL
IR HRAE. BRES . BREERE. BRI, ¥
HARIRISE . RE R RRBAE R R G
FOMATIRIEE B, 2 REHFE) M
MR R GLREAAT RN BEERORIPG . 1
GBI .

4.2 {ZOIHEERRIRIFHE

R TR LR AU SRR 85

B REMEIE LS, SR,
6. HE . BHAG KSR ESELE, Kold
LEJR I =4 BB A, JBR “REE” 5 “3)
&7 RS .

FEARBAEZ T . WA L, AERAET
WE AR AN T A R B R L, AR Bl S
S 3757 TR SRR AR IG . MBI RORE BEIC 9 5%
W, RGN E T AR IT Tk AL I SE I T SR
B, ReRIE A AEBOENME S, SR EN
SEIEIIRL A7 70 A1 5 RNAREEAL AR JE A A
FIBEHTAZ . A2l e om Ji ik S T RO R s
PRI, AR RSP AE E FOT

BRI R G AR B A L N . 22 AR
AR, NJ-NAR R R S B SRR
PEXFAORAS AR 280 RN s AN [ A e
S8, RGEMEFRNI IR, Ak S5 B AT
KL ATRE

BB~ ALHBIHECE RS

ALGBV Y RG0S = KT iR, MR
(R BE SRR &

HRE T AU REAE 2 BRI SR AN, SR “4l
75 R Thit. A ERORIF R N
A AR BRI RV, RGeS RIS H SR
ZEFERHE, Y IERROE KRR SLI
JEIRITG . S R EDRN, RES HEREH
S ARRENE, SRR AT IZ 3h A5 AR s R EE DR

BREB D R SR Ll A RE S IR, RS
BT FR BT MO R BOR B il R B DR A, S5l
MRSV EEAR, B RERRN 52 AL 5 ] I ) 296 20 3R
FIRAEIRES, SO R PEARRE . bLln =228 il S fif s

15



- RECN-KY-
2026 6 B

Volume 3, Issue 3
June, 2026

B “ONTH ISR LIRIIZ ", RGISE ALK
R INBGRATIRE B AS BAR I R 5

BREVEAS ThRESE THLas 2 S B, 4R
FABRMEMTENE, B “EREVE T B

B = PMELE BRI RS

SRR R RE M A 2 R R M S
HAR RGN L. ERREGERIRER . BiEERe.
WICBA =AYERE . TR, RGUEME A0
fit +Ebdnfe” JFINHEZE RS ITH ,  “Heai
i iR AR IR B A RE “lbinRR” diated
BV FENSHEE, B “ R — i — PR
=%, FESSRERTHHITES A HEEB 2.

4.3 BASEHHPEE SR

BRSO G 2 Pk, T R
VAP

PRl WEROTSEIN I SRR T e
ABRTTHFEFE A, HMELAT A2 SEI AC EL /5K MO 5
MR “ BT + FEL AR KR ATk, T
S B R N AR P, AR BOE SRR RGN R
WA RZE R, S B S B B A .

PR ATBIR AR ARREPEZR . B REVR T
THRE T 17 22 AL AN UM U PP 7 R4 o X SR 2 R
FYRT R LA 2 20 ik, VP20 I 45 H Ak B 22
VEHEF, SR ARGATEE S EEME.

PR = RS R B S RS AR )
FRIAE R BRI E, EHFE SN A
Ao X SRS A A S B T A R AT B R R P
BB, KRS R R SRR [F
—EAEP BRI, RGN BT

5 ¢518

AT 7E 3 IR N TR RE 5 R 007 I BOR 1
& WHURBOIX RS BT . ZITEIE T8
SRIG A DR )RR, F i T ALK “ e SR E—

Copyright © 2026 by author (s) and Global Science Publishing Inc.

BRE T — MR = AL — R BRRL 7y 2 S5
HOA AR 2 3 DU R RS R UL OB Dy 2k
fif, AEAE T B AT S R ALV = KIIRE
By, JERET AR R R A I E R, S
ZRARIG I HEE . BEFCHE— P ot TS T
e AR, FCRBUE = BSOS S T
F, RUEFEARESHREAA. LRt ZERA . TP
RARBNEUT IR R . AL BT K
RIS AR TR R I HCE 8, R S
HEA AR YE R, B TR H5%

SE R

[1] BRI, A B B TRV 5t TR R R
5 SR T]. 774 5 5Lk, 2024,46(5):1096-1107.

(2125 K0T, HEASC, TR ZE 3 TR ST “MR i eteae”
FEBCF SRR R [T]. 50 M A H146,2026,(02):68-71.

[31F0E IG5 A, R I,%. “AT+TH 7 I3 T “HMkl
T AR SRRAE T R O SR [I]. 78 R R
#,2026,12(07):37-41.

[A]FE KA, TRAL DT “MPRET 22 IRFE B L M SO L[] R
F%,2026,(04):34-36.

[5] 5 8B, kG, 45 80, 5 BT RN BN A B R L&
(A4 RE 7 5 VR R B B R S R [T ]G AN % M
k1,2024,53(12):221-223.

(61438 &, 25 LB DL 4046, 25 JEEUT R AR 1 22 2 1
B R IR R[] R i 52 BE 2 4),2024,35(06):31-34+40.
[71F A R X B35 05 75, % 5 T GPBL+CBLE A B (1) 44
R SRR O ] = T, 2025,11(07):147-150.
[815K /N T, WA 1, FH A8 5 45 O L RH S T AR 3 R L
5 R T AT FC[J] 3G 40 2% S A 81, 2025,54(05):250-252.
(O] ¥4 1 i, WS, 73 22 .8 RS 56 F AR TREL AR )
SURFRH O SR [T P B AR 0E,2025,11(19):168-

171.
(103K 55 XNk, CMEN%) SRR Z o Fh 2512 7
RO R A, 2025,15(23):86-89.

This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/
L Open Access

https://cn.sgsci.org/



