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5% EEEE R E LR (Kahneman et
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AL B E MR BT EREEARUE
% DL B 40 51 B E T (Lakens, 2013) 5 B¢
Ll GPower” #RESACHH HAT TR AV A B > D
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#EWHUB S 281 - IRE AN - MD%E
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Li(2018) AREREH AREREH ErERE VR ~ Moven fj {F ffi & %
4 ~ IMU

Kenjayeva et al. (2025) 5404 > 60 — KA VR ~ IMU
220 %4

Panchuk et al. (2018) HiE104 0 20 U19 %% VR
LM 10

Ma et al. (2020) AEH AEIH —MEREEA - VR~ BIERIE R4 - &

[ E e TALEE R - W

Tsai et al. (2020) B34 HET S22l KREEKE VR ~ {3 475 85 Bk B Al A -
TS H HREIERA 49 i SIAQ - SSQ - SUS

Macedo et al. (2019) B 1345 18 FEIEER & VR - PQ - SSQ
TS %

Chen (2022) AREEA AREREA AREREA VR ~ IMU -~ B {EH IE &

&~ PQ

Tsai et al. (2017) HiE41% 60 VIR VR ~ A A E AT AT -
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Pagé et al. (2019) 21 2f 27 KEBRE VR -~ 545 1%
ZME6 &

Liu et al. (2023) 9% 14 HETR&KEN VR - SIAQ ~ IPQ ~ SSQ
Bis5 %4 e

HIGE ~ 5 EE (2018) G 25 #4055 SRR L VR ~ S EREE 2 - GPAI
LM 30

#F ¢ SIAQ : sport imagery ability questionnaire ( & B & 52 fE JJ [ £ ) ; SSQ : simulator sickness questionnaire
( 2SN R &= 3% ) ) SUS ¢ slater-usoh-steed presence questionnaire ( %45 5 I E & %% ) 5 PQ : presence
questionnaire ( {F(EEL[4: ) 5 IPQ * igroup presence questionnaire ( [} E 7S ) » GPAI : game performance

assessment instrument ( EEEEFRIHEFE ) ©
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TERRGEEAR T H > Fra ARVIRFE B (A VR
250 Hrp o R MERE ST Samsung
Gear VR ~ HTC VIVE Focus » HTC VIVE -
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B VR-BOX - ZA0f » A S WA EESHE
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E5 /Y VIVE Focus » Bl ¥ #Z SteamVR 1B [t
Z 50 B SN B HER il - 8 R IS
Ba 5 E FH BiL R #5651 9k Y VIVE (Borglund et
al., 2021) - 540 - 1 RAIEA =28 75
Oculus VR & {ERf % - B BENR - R
Fa il R B S B T AE - AR 8 VR i
J&% B 5% 5 1Y Samsung Gear VR » B 1 5 fi
F 8 F A 308 Bl SR HY VR BEEH - $2 {00
72 7 B B 1 Utopia 360 Head Mounted
Display (Jensen & Konradsen, 2018) » 554} >
1 R E R 210 FEKPREFEL 130 e H
fEF > % AMOLED Ry » SCHRIRER
B BLEN AR A REE Sy o FR AR S R RN
StarVR ; F1 1 7 {58 IR AT VR 85 B B AL
PR B B 5 0 AT O IR BB S A
15 1 1 R 2H E E A Y VR-BOX (Teaford et
al., 2025) «

Bt VR BB S AR BBER
A i £ P AR 26 o g M 12 1T B S B AT (A
MRS IR Ba s > E T A FEEYEH

Lo KB ERETREAEER
ELEGIR I B 2= - H o] KB E B BLAS B ky
JE B B o s AL 50 1R B A B AR T -
PRI HEEN AT 2 B 5 #e bl 1 -
NESWMHERKE - HREEFETHIN
FRE (AR EEM ~ AL~ HEER ) BERAR
(Bideau et al., 2010) - 5 » EHFEEEHET
AE B AL ~ RIS 25 A 1T s 2851 4
B (Pallavicini et al., 2019) 5 [ 4} » VR
B [ 7R R T B gl B A ORI 0 PR
i R % B B T B B HE RS (Michalski
etal., 2019) -

HARHRGE T H > A 3 RIER A
IMU 8 3 R E{EIE 24 - | REHRE
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T3 1R AL RETFR BUASHERY A B B © B
S Kenjayeva et al. (2025) {fi H IMU = 1E
P B AR A S BRG] - 4G VR Sl 42
HREE A RIRT T E BN FRE - IS 0 FEHE)
TEFHE 241 7] 0 B ST 8 3R BRI RE B F -
WHE AR - BB BRI B i
ol & > AL LB EP RS
N1 A R ff 22 [ o L e EK B 1y o b R R
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2022; Li, 2018; Ma et al., 2020) - [ 4p >
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iR R A E S Y T B e RV A
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{58 FH & 1 i e ER A R ) O VBT RN » L
FEAFEAE % (presence questionnaire, PQ)
VL% B & = (igroup presence questionnaire,
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iy & (5 1 5 2 iR B ER 85 P AV ER S5 R - B
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Abstract

The purpose of this study was to thoroughly analyze the effectiveness of virtual reality
systems in improving basketball cognitive concepts and skills through training in recent
years. It aimed to provide coaches and teachers with enhanced practical teaching and training
methods to improve athletes’ learning outcomes, while also offering valuable insights for
future research in sports science. A systematic review was conducted using both English
and Chinese keywords across Google Scholar and Airiti Library, retrieving 11 empirical
studies published between January 2016 and March 2025. These studies were analyzed in
terms of experimental design, participant demographics and sample sizes, tool comparisons,
training durations, performance outcomes, and retention effects. The findings revealed that
virtual reality-based basketball training over the past nine years involved a total of 303
participants, including 189 males (62.4%) and 114 females (37.6%), comprising university
athletes, U19 national team players, educators, beginners, and athletes with disabilities.
The tools employed included virtual reality systems, wearable devices, motion capture
systems, surface electromyography and force plates, presence questionnaires, sport imagery
ability assessments, simulator sickness scales, competitive performance evaluations, and
physical education attitude scales for primary and secondary school students. Training
interventions ranged from a minimum of 12 sessions (5 minutes each) to a maximum of 8§
weeks (16 physical education classes). Compared to traditional basketball training, virtual
reality interventions significantly enhanced technical execution, tactical decision-making,
psychological immersion, and sensory cognition. However, improvements in cognitive
load reduction and physical education attitudes were comparable to those achieved through
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conventional methods, and retention effects were rarely assessed. Overall, virtual reality
systems demonstrated efficacy in enhancing basketball performance among U19 national
team players, educators, beginners, and athletes with disabilities—regardless of gender—
particularly in technical execution, tactical decision-making, psychological immersion,
and sensory cognition. Nonetheless, their impact on cognitive load reduction and physical
education attitudes remains similar to traditional training approaches.
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