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Abstract: Abstract: This study proposes an interactive virtual training system for high-cost equipment using
SolidWorks Composer, integrated with Outcome-Based Education (OBE). The system adopts a three-layer architecture
and includes 3D manipulation, exploded animation, step-by-step guidance, and interactive bill of materials (BOM) to
support training and pre-training, forming a “virtual pre-training—physical operation” learning process. Compared
with traditional training, it reduces equipment risks and improves efficiency. Initial observations indicate improved
understanding of equipment structure and procedures. The system shows potential for applications in mechatronics,
heavy machinery, and cleanroom environments. Future work may integrate artificial intelligence for learning
analytics and real-time feedback.

Keywords: Virtual Training, SolidWorks Composer, Interactive Learning,
Engineering Education, Knowledge Transfer
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AR, f@ AR RIS Y, RARE T XD @EE 5 AR, Hh, THRHINT
#AK LR RS, RAFEETRRREZIREATR: K, AMRFBESRNAELE
BERAEK, 2 AURNIIRENZIHE TR, HERFEEL, Wb, EREWY, FEH
FHHRMESHEAET RS, MELRBLERERFER) . LERREFHEIRAE
BB R WA, B FREEZ R,

ERTEZET, AR ADRAZBREIR LEIE, 54 3D L HH ATz H M &3
#h—F& A SolidWorks Composer Z A X EH IR F 4, THEBHRIAFTIEFRA,
FHiBE BT ARARAL, FEETELTRRRZIHRTERTALER, 2
HR AR AR LRAEAL T Z IR

AT L [ AR X R H X3 | 22 h, BRAXHTNE, EHFTEIGELZ
JERo FAARCAHFTE TIERE S H ok (Dede,2014) , mBHTRE T A H
AR MR R TERE /) (Kolodner,2002) o st b, KHF T — % 56 R BRI
HRBFF, RRABAMAZIREX, EERREZ—FRABHTARKEEHLHE
&R Ak

PR, AFRZ BMAEAEBRERIRAKLZIZITERR, BRASRAZHISRZ K
Ffg ok BRALLETIEHXFTRELEEITORARY, EHARKES YRS BIR
KR 5 FRIR

2. BERESHK

ME S A2 ER SRR SA, TEKH RARIIRAE XTI 20 S4B Rk, %
MR RGBS SRR XA, ERMET, FHEETMEE M A HMEHE, LF
AR R BRI R A

AoHHEEEY, HARABURE A ETERE, METRHMNAEBRTEERY, F5
B[S M3k (Tacit Knowledge) (Polanyi, 1966) Z 3448 5R, fEAEHE A 2 B304 A 2K
1%k, RIF Sk A 1% $14% 0k 48 B 7234 (Nonaka & Takeuchi, 1995) , 4= [@ 1 i, F@k & RIR

(Source) %1% Z 4204 % (Recipient) 89842, &% 2| 4ok 45 1. 1445 4% /7 (Disseminative Capacity)
LB Ak RE /) (Absorptive Capacity) % B & % &, IR I < £ 484 1% 3% (Organizational Context)
ZIRH o FHadk S AR IREY, HARRIEEATE — PR, E R EHRERZE,

Knowledge Characferistics

Source | — Knowledge - -»| Recipient

Disseminative Capacily
I
1
Y

Absorptive Capacity

Organizational Context

| 4o3 Rk 4 A (4% B Szulanski, 1996)
B R s AR AR A T S, g BAT AR S BAR A E AR EF, Lt BB A & EE
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TRGEEZLER, REXEDEEZEHEL, DRAFEENIMBR, —RE R EE b
EIR A, LIRF T INRABLIE,

24k A 32 o

Increased Training Cost

Ak WAL EROEE: 3 s
Physical Training Equipment Damage Negative Loop Operation Errors

¥ 22
Operational Safety Risk

B2 R EEINRZIMABRTER (AFREE)

TR, R BN B AR B A TAZHH 2 3291+ (Radianti et al., 2020; Jensen
& Konradsen, 2018) , HETRMEKAR LT EHA LI L HIREE, AMARAZHEZBERE
Bo R, 5HEFINREZGAN AR ERASEEERAZHAEFRA, HRELEHKF RS
a9 & B ST AT M.

EA AT R, AARAGREAZHEREINR LG FE, EH—2F A SolidWorks Composer
BRI EHXERIRAL, E&ERRTWHE (OBE) ES, KEMRBIALTEFHR
A, EBPAZ L HBATREFHAZIELS, PRAEKINRER G R, RIAINRKE, £
P BATAR AR Z 42 RS 2 AU
A RZ EZ WA T :

(1) FEAK 3 AR AR 21 4R 2 8 e S A%, A
(2) BZTHhRMAEZLHIELRIRELK
(3) BRACTAZH B SHBAZ N A A& A A

AKX HZEGXERIREZ%L, U AXHEBRAEIRAERERFSE, £
SolidWorks Composer Z# S TH, ZEH AL I HM AKX F LI BLINR-FE. AR Z
MZARMAE T des8 M, AR =B XM, HEREMELE 3 AT,
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# %% Instruction Layer
FEREZ / BOM / Z4aR~

\ 2

%R Interaction Layer
RAES / BE¥ne / HE

\ 4

# A2 Model Layer
CADE# / #=Z4 / Metadata

B3 RH=F XRMEE (KFFLER)

FHmAEAE (Model Layer) . A )& (Interaction Layer) $2#% & (Instruction Layer)
ok, SRS ARRE R, LHBHERTERDEELTLZ LA,
3.1 W L ARZFRA

AHF5E A SolidWorks Composer 14 E# IR AGLZ T EHE T L, ETHEFR
CAD A #, EARG XM RATEAEE PR TH, B LRSS A M0 A S0 N 5 1.
ABAEEBERI EEATEANRIG T 75X, WTETHKHBAEIHERE, ERAZHK
RMBGETRA QAT =R
(1) R —BoM: AEARR BAR A ST A2 3 /2 ST S8 45 1k | 64 $/ Bil 13
(2) EHA RN BIRERERIELE, RAZFEER
(3) %2 LGk WREAESLALIETHOETNE
3.2 ZBXFHERMHKS

AEGRZR XM, HARBEs ARG, LHEEHE R, URTZRIFELK
R R
(1) #A & (Model Layer)
WA HZ G A TEAF CAD FHEAN A KSR IZ AP % T A (Metadata) & 72,
HRRGRAEMEARRKAEMG, EoHTRIA B EREEY, FARELHRLS
VY T
(2) %/ (Interaction Layer)
AHRAFTMHAERERBEAZIZELS, QSRR ., ERERMEEDH T ERAF AR, &
R & T & B ek, A -F45 5 Xl mnareis, LE8IHRE/EE4tSTHEE
L FR, VARFA = M A /7 (Norman, 2013) &
(3) # % /& (Instruction Layer)
PR ARG FHRE, aaESTHRET . ZHX BOM HEZLRTHFHENE.
FBAF AR IRGAZT MR AR T B, BHRBEAATR TR TN, 5 H H LR T2
FRBAERAZEZ 2RI (Wood et al., 1976) .

Hih = B AR RHEF, FRTHAAEE, AL LHRAFNEMAEE, £&
B BB E L, A RNER A RAAFUERBEL, TITRATRAKFHEZT
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ZEREN, FRARRRBEHEEREFTHRERFAERELS, MBS XERLFTELAR
YUBR BSSEBRE TARARR, A BRI R AR AR LA S b
3.3 B R

RERZBONRRIFEZ R ARBETES, TROSUTEA:

(1) 3D 8 HARFREARA: RESAABRK A6, &8 E PR AR NN HE
(2) MM ESHE: ZRAXHBIHRERAE, WMIEMEEAMZ = M MASEZE LA

(3) THRABAES S MHEBREAEFBAR IS B, UK 4 & 5T

(4) ZHKXEM4## (BOM) : HBRARFE2 ), R SHRLEMHEZ HEMAZ

(5) B3k (Digger) S22 : st MstmpETARET, TREFELLET

LIRS D BHEKF LT, AMARAZEHFIZMBIR ) BERFEE, T
I HFIR AL S H 2 A (Prince, 2004) .
34 FHRAELF T Z 1

BE— TR RREGTZIHE A, AR REEAI M T F R EATH RS o
4 i, RFRA RGBSR, S HEREEE R AES LA R AR B4R
A mTTEAR e EE RNV EEETER.

-

HELEES BB E K IR
(Corresponding Learning (Instructional
Theories) Significance & Effects)

[REGRRa LT » IS
(Reduce Cognitive Load &
Build Skills Gradually)

RALE LRI RS
(Enhance Engagement &
Exploratory Ability)

B M R A R
(Strengthen Spatial
Understanding & Process

- Comprehension)

IR LA AR
(Build Links Between Names
& Struct)

FAHRA BRI M

(Improve Operational
Accuracy & Safety)

B4 R i g FaEmndt Mt (RFRERE)

P B XIRAE 5| 5 B A ML DR A 7 L S BR, R E 423234 (Scaffolding) , *Ti&
TG HH 2B A% (Woodetal, 1976) , EWMBhEEH EAMRZRERTE Y ESL
BEHRE, 3D AORMERIMDHET LT ERIDIREAHBEE, F5E29FY (Active
Learning) Z 324, AMARAEE 51152/ (Prince, 2004) , AL FH H £ B IRIFLR
AT Sk AR, LI, E By X BOM AR TR A RIAM L D25, R ML A H 4T
O Z 3 F R A (Norman,2013) , A BhAZ S R4 LSRG 24, TRARIFBAZZ B
P A

LT FRAREBRRLYEY Rl AN, THSMEATHY) FEL
HRAZ, & WAL R M AR EAZ P MR k. BB —HRMAR, RASREKE R
Fm—HZHF RS, ERABGRAFRAIN, TEHAEZIHEHTEF,
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b, SRR T ARG HE TR AGRAIRE. BAYPIERT ARG R

FUMHZHRMAR, THHHFEHERRR AR T RATHRZFRAE, TRAE
BANR AR ZHFT— BB TR M,

4. RRA%G%

A RITEMZ BB N E B IR R, TEAASHESD R AR M IREINRIFS (Salas et
al., 2009) , E& &5 VATF=4:

(1) MEELSFIMEINR: £1B 3D LHHALIMARE, MBS H HE T X HEEEHNR
WIRAZ M, EMRAZRBRZ AR . BB AR ERAGEEELT R S44a
Oz T, TS S AR R RRARNFZ A,

(2) ERMERFINR: 8 AR RERE, £ ERBRBETRFRALER, U
SR ERMEEBRE P TR, BB FAMER, LHETAELTRARZIFET R EE4E
RAL, BRI E R Z B AERE,

(3) & BREZRMIAIGR: AENTERERTREAN, AEATEBRBIEIR, ARRMEHK
AR, Bk BRI M AR A Z TR . b — B R TR T I ARIR SR R A%
7 B

EHEFRAL UMEELELSBHREA, FHEHETAERRGETTAIIR, ABEMHLE
MR RAL, BENTRERHETTEIRMG. EREHRATHIES: IR (R H3E)
ST >THFERSTIEERE, BRI EIBRERD . L—RABAAEIRE S HAE
BHHZAREER, TRALHTRBERIEZE LR

AETREEEEF, ARHBIFREHE BB, AT oA R BRI b B 3 a4 A S 40 4 B
1%, TEBLMHEEMERMZI IR, HHER TR L ETEEEE, REME
ERAAHK, BEANTHRBAERITESF. L—RAEAATE KM EEHAERBZRELES,
FRA TR BAEEIEL T, EHERARAELE S T

JE B T AR B ER LFRFESRE i1k
Virtual Pre-training Procedural Comprehension Interactive Practice Physical Operation

S HERRAZH R (RAFLEE)

PR R RRHE NI, AT E— VLR ANRAER T, FLAAAEBERZ
GEATFADIGR, B A KBEBL, BEENLIHFRWEE, R Z GRS FERE | RS
FEIBERY; RABFEANTHAMETEERS. v— [ ERAIIR—LHER—FTH
BAE] ZHEREKN, APAGEKE T I TN, TRABEFSCHEELER, THE
H JEAL ) A R IE AR AL A LR RE R

soh, ABFRAENTFAINLR (pre-training) #H|, 15 HH AT HIRIEAT LT AR E BRI P
GARVEIFE R, A AR B RR, TRAIRKIE, KEFTREALZARBRZ, HAEFT
A EXBREMNZERMER, AMABNKE T HE I AHsRBREE S, BB EBRLTIER
VEZ frd, FHBERT A3 BT HH,

EmY R RABET, FAMENTIRRIREN, ZRARMHEEMHRELRRERA, B
THHRZAGERCAMT LR, F— 7@, HABRRDEALETEREMIZIREE R
RRBANRVIAER TEIK, BTERTAIREEZ ZTBREECHERSEF AT BHLA — 2K
R, E—FmF, FHFARMEAEPERARABRCAALETEE, BTAEFHETIECH
T ko AR HARETENSA, BELABRERETRAZLAKE RN LA HERES
B, TR I R AT H AR SR A AR
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AR EZ B XEF IR AL, PMORALL LI R, HAREEES A
HHINRITEEEZRF, REALATARKFTRELXEIFTHRAL . K, A THRA
ﬁ%@**%ﬁ
(1) #Z KRBT HH:
AFRTBAMARGEME LT, HARETRABRERNE TR ARMNE HBE Y RZGFFERLE
VRS, NE—FRFRAKIE ARG . EFFHF L, T%Aw%ﬂ%% A
M, R FERZEHRATEF/IZ, AEXSHTEEIRHFERAZIBE,
(2) BHETMBEIEE:
ERIREBEDHATRGERENALELER, TRYSHESBIAL. ARTESR
AT RS XIS X m AR, URFAZFRRZIBHM,
(3) #HEHFZHHEN:

B ANAR F B2 R R BOR A BT LIS, RS N ER
R\ T E I E 5343, 0E KB RERARESE, L%%%ﬁf%ﬁ%%?—
A B, AR REZ R Bt b e A A, Eﬁ?imﬁiéi%ﬁ%éiﬁé

HAF A VAR . HB R BN LRI, TR gi'ﬁﬂiﬁﬁiéméﬁgfﬁgﬂ7fiﬁi
ﬁiﬁd’? RAZHE, _‘IJ"J’F H R B BAR LS R A AR .
I, AR BHERIBEZIRSF, AARAMTEEEALZFE TN, HRLETHR
AT EFH ﬁﬂzAﬁﬁﬁﬁm*&ﬁ
HERGAERTE, KRTE—FREFEHALZTHETOIRERIAE G I BEE, 85
WEERAITA) , BLEHTHTHE, LR ASZH 54 (Learning Analytics) 77 i /74 XX
%okﬁkl”%&mZ%ﬁ RARTFTEHEAOME S FREA, RUEPPIF =45 SE R LS Y Z
# (Holmes et al., 2019; Kasneci et al., 2023) , WA FH £ 77}3%&&51%5:’%‘7} B, P, TR
— i #55FH %2 7 4% (Learning Management System, LMS) , A % 3% 5 ¥ A2 18 I S AHAR
ﬁ%%ﬁ RIERHKF RN IEREME.
AR, BT RAZENPR, P4 Lk R MeEiBER AL P F AT HENINSEAER
’}x’f/}? RAL, BRI RAENEHREN, CEBARRERS. HTFTFBRRE L ANTIHRE
m%z%ﬁiﬁﬁ%%,@mﬁ&ﬁﬂ&%ﬁ*az%MA%o

6. 4

A RAR H—F VL SolidWorks Composer %402 L8 X E B IR F 4%, L&A REH
# % (Outcome-Based Education, OBE) 34, ZEA%EH lﬁ%"f"ﬁiﬁiﬁﬁmgﬁ‘é\ﬁ%ﬁ Z AT
BHRAY, BB X AL R E 9 X 2T R, 7 E I BN R AT A By R A
HBRAEIN R R
A RBERGTEE R \#ﬁ' REBAEFRMBRTHAKFT RN E T ELMHAT B E:
(1) MA@ R AR EINRZ AR SBERR R A, R4 BT EHZ IR
(2) RIABHAERZIXAFERAZEMALE, ERERALFAZGNLEIRAREY
(3) B TAKFRBLEHMELSIF IR, EER/EEIHZ iz
=P me, AARLGRE RAERERDRRIIN, TERLHRAZEN, ZIE24Y
AesE PR Z MR, FEBRIRAATEARELL, TFEMKER T EH A,

mAAM .. YRR, RTE
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AR XA AR ZRETRHEHFIE TR ARN, TTFAHZGADM 7 45
2 R

EHEME, AMADRREBARTES TR REAY, BTLHXERIR R GA LA
HEREEEIPORAFEE. ERERATEIRGEIES, FHEEEFUAZLEEN, T8
A AR S H P 4% 4R 2 H AR K.

AR R 1 — S ANTH LEHA, B &UEPH%@%#%% BEFAT By, ABRILREHKRZ
# e S BRI AE E K. R, 78T Ei NS Y R RGE 15 4% (ﬁu%ﬂ’ﬁﬂﬂaﬂ SR F
SHRHBE) @ﬁ%%z?ﬂWé,u&%ﬁmz HEMIRIR A . HiB ERBERE T A,
TiE—FREERIREAGATRARIERNE S, IREIEBXFTRAFEZHZIEL,
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