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Abstract

In this study, three hypotheses were formulated and tested regarding the rela-
tionship between the number of virtual audience members and the psychological
load of speech presenters. I investigated the psychological load of the presenters
based on subjective questionnaires during the experiment, biometric data during
speech practice, and self- and peer-ratings during the speech performance.

Public speaking is an important skill in today’s society. However, public speak-
ing tends to cause tension. In order to reduce the psychological burden of public
speaking, research on speech support using VR has been conducted since the de-
velopment of the head-mounted display, and VR-based speech support research
has the advantage that the environment can be freely changed. However, the in-
fluence and effect of such environmental factors have not been fully clarified. In
particular, the relationship between the number of audience members and the psy-
chological load of the speech presenter has not yet been clarified, although it has
been verified for audience attitude.

For these reasons, this study aimed to elucidate the relationship between the
number of virtual audience members and the psychological load of speech presen-
ters, and three hypotheses were formulated.

[I] Subjective psychological load increases linearly with the number of virtual
audience members after the experimental stimuli.

(1] Physiological responses during speech practice showed an increasing trend
over time, and its slope increased with the increase of the number of virtual audi-
ence members.

(1] Self- and peer-ratings will become lower as the number of virtual audience
members increases during the speech performance.

I attempted to achieve our objectives by testing the above three hypotheses.

A preliminary experiment was conducted prior to the main experiment. The
first was to quantitatively evaluate whether the presence or absence of a virtual
audience had an effect on the presenter. Second, to determine whether the data
obtained were reliable and could be used in the main experiment. Finally, the
surplus variable in the experimental environment of the preliminary experiment
was removed to create an experimental environment that focused on the objective
variable, the number of people in the audience.

In a preliminary experiment, 12 experimental participants were classified into
two groups, one without audience and the other with audience, according to the In-



terpersonal Anxiety Scale, to investigate the difference in anxiety state depending
on the presence of a virtual audience.

As a result, differences in STAI (A-State), blood pressure, and pulse rate were
confirmed in the overall anxiety fluctuation between the groups with and without
the speech task. However, during the speech devising phase, there was a difference
in anxiety variability between the two groups, suggesting that the speech task was
inappropriate. The luminance factor was also unclear during the speech practice
phase. Furthermore, the venue and the avatar used in the experiment also showed
some problems, and further improvement is desirable in this experiment.

This experiment was conducted with 18 participants. The participants were
divided into three conditions according to the Personal Report of Confidence as
a Speaker (PRCS): no audience (Group A), one audience (Group B), and five
audience (Group C). The experiment was conducted in the following order: expla-
nation of the experiment, speech structure development, speech practice, perfor-
mance, and reflection report. The participants wore HMDs only during the speech
practice phase, and a subjective questionnaire was administered at the end of each
phase.

The results partially supported hypothesis [I] . Overall, the subjective psy-
chological load did not show a fixed variation with the increase in the number of
virtual audience members. Different changes were observed in the subjective ques-
tionnaire for state anxiety and nervousness after the speech practice and after the
actual performance. This indicates that the psychological load does not increase
monotonically with the increase in the number of participants in the subjective
evaluation.

Hypothesis [II] was not supported. In the absence of a virtual audience,
physiological psychological load showed a decreasing trend. However, when there
was only one virtual audience, physiological psychological load tended to increase
with time, but no correlation was observed in the 5-people virtual audience con-
dition. b5-people virtual audience condition showed persistent anxiety, resulting
in both sympathetic and parasympathetic nervous system hyperactivity and no
physiological response.

Hypothesis [II] was not supported. 1-person virtual audience condition had
the lowest self-rating and the highest peer rating. In the five-person audience
condition, persistent anxiety was considered to decrease performance. In addition,
VR practice was not effective in the no virtual audience condition, indicating that
the results were dependent on the individual’s original ability.

In this study, the hypothesis was not supported, but some relationship was
found between the number of virtual audience members and the psychological load
of the presenter. This result contributes to the clarification of speech anxiety. In



addition, the acquired pupil diameter data and gaze data will be useful information
for future research on speech support using VR. However, there are still various
issues to be solved, such as the inadequacy of the experimental environment and
the number of subjects, so further improvement and additional verification are

needed in the future.
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COEEETH D, BRA RHEICHEATE % [55). HEFLZENIHIY - SRELHE - 5oE -
BEE - BERS 2 ERAI 0 AR KT 3 2 e A REINTE 5. %
7z, BIRPA ML R THMEILIZZEL, R ML RFHfiofEEFEE LTHWS
NTW3. 2ofth, BLEROZLZENER % 2.1 1Z5C7F.

H% 5 [12] 3R b L RARHIC BT 2ALERO L@t L. BARR L X,
FEH)Z b LRI & o THELOZEFNTBRVWDHERTE, B L 2ADEEIC
IR RTRGE I VBRI A HER T & /2. HIE S BEILIZ R F L R AR -
728, R PLADREEICL > TRE L ERTEBRTED, BHIA L
A%ziHii s 21615 LTHMTH 5 Z e R .

RARZERNC BV T HIELICE H LR ThON TV, Zheng & [60] 13EE
DED-0, HMDIZ & 3 ELEHIZ1T o /2. [EROBIG M, ik - O
EBREBIMKEL, 220307 7 RIHEINTWEEITTHD, EBFRIEDST 1+ R
TU A > SIRRINDGEPIEFE ALY TH o7z, Zheng & DWFETIE, VR D
HOEBRIMERMAL, BILEROT -2 o BREEZRMT 27 e —FkrE
ZLT.

72, R - A 16) 1, BE— a YRR BHTEREOFME LT, *E
Brh OB E OMEFLIERE & AR EIE 2 Uiz, 1 S MRAEZER T oA 7EH)
WBWT, E=—YaryRX—2 (BisZEE) 2HHL, RESTHREED -5 —
K% 7 o r — FiRBEBIUORERT — 2 05Hii L. ZOfER, BILERED,S
VREFNRE— 3 O R— 2RO F U X 27 L, HEBEIED S HERE O
HHBR W5 Z e N TE L.

oD, BfLZ W VRIRE TOFHEiOAIREEZ R L TW5S. L
LRDBE, AE=FAED X 5 0D EFICHERZ Y TRRE R <, RE
HEAR DR R N DS FL 0 DR AR 12 5. 2 2 BT O W T ARIEH DR 0.



*® 2.1 EALEENR

EJPS B2

HEL A 5 z \ HREHGRE DK I i HEE
YR st gﬁﬁﬁ®%M&iD%%L, HAEEE DRI & D Ak 3
- TEH DNNAIC DN & 2 B R B, e & 138 2
ST _

X T = K I
HRE S FrIRANORIFEDHIRICE U S B2 5 2 5BR
U E FERNLE DI WHEREDAE T %
PRI S5 W P 19 7 i & 2 AUl < FIREDM R S %
EEfLBkHE (hippus) e FLIE AN IS 2B S B BIR
DS S SRS & o THIfl S TO 7 D EIE S 2 BIR
Ffin i & b ML U, BEPEDHEINS 2 {HlA
.. BEFLEEDN IR U, Ml O S 3, SA5R S 2K R 5 2 B
A R
o EEfLEORD, P RIE & B DM Z 5. Ilnid 2

LW - VT v IR

RREHITEL
173

TH LB & oy
(& SESE
B

Nz RS

BRURF I LL Y A XD L,
ZXHEMS %

O ETR Y BRI L BEE L CREFLIR DV NS K R B B
PLiE 2R (pleasant taste) (IEUEZ AT T 2
REOHGEIENT 2 &, BILEDHART 2

B ST & O LRSI K S 2 Bk

iR 2 BRI B W THELEIEMN T 2 AR R S5h

V7 v 7 RARHTIZBESLY A

MQ&AIRKZ2VEENRE LEERTA N ABMILACE T 2 0B A A T
Fea [22] 2 5 —ERINZEELE.
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2.2.4 ERIEHICEDI K AE—FZIEDEEM

ERIEREFEIC L7 4 — RNy 2082V —FHEOMEEEZD 5 Z 2 IZBLIC
Z L OFEDOFTREINTE D [11][14][18], VR EHWVWERAE —FHE S X7 4L
ERER T 4 — FNw 7 2AGHLE S Z 2 TR OMEBIRE L B
HFcE 3.

Chollet & 35 1%, TAEM 7 4 — KNy 7 L REEERN DA VX T 7 T 4 774
T4 =R RN ZREBL, 74 a7 NRREEOFKIR 7 4 7 — v — F D[l
CWVWoESENaI A= —YayAX A ELES LiRABE. EBEHDH
BIZBWTHIEEGEaAI 2= —> a ViFMLET 5 Z e DGR T X722, Chollet
SIIMAEBER DB DA VR T 4 T T 4 — XNy ZR3ERANR L —=
WHWS Z N TERLERLT-.

Geng & [37] 1%, HEDALZLEZEL T+ —< Y AM LD, VRET &4 A4
T4 — KNy JEERHAGDELEHER L — Y PR T AR L. KD
ERENE - 15 - I (EEGQ) 22562 —VFORMHIREZHIN L, HEEDEE
WX E72, R LT, VRET 2L X7 4 — FNY 7 DMEDPALZEEER
NI X B, HHED 7+ —< Y A2 LEE3 2RI NT.

ZDX5Z, REBENTRAFLALANLEE=ZRY Y7L, DB &R 2%
WS 272DDXEEITIMRIEZ L, IRBZEEICBT % R ¥ —F 88 OEMRIEHR
T2 L3 AT LORBICEHATH I Z LA REINTET.

2.3 FHARDMUEDIT

VR ZFH L7 AE—FALZIFEICBWT, REBROAEDOHENFTHE I
TW3H 53], NEUCHERZ Y TRMRIEA SRV, Bosch & [32] DWFZED 7R
ENB LI, BERBABDEZAFLALLIZEWED 6T e80T
W3, %7z, VRIBZEE (VRET) [ DEMNALEBOERER Y 7u—F LT
FREZRTTND [49]28) &b b6, HRAMDZICEREZY TS ZLIFS5HRD
VRZFAH LAY —FWMERICERHTH 5.

F/o, BLERZRZIIUD E LRRRT — 200N AR O MR LTHH
TH5IZEDREINTED [22][12], b DEEZHWVS Z & THRE DL
Bfiik & D FECEHTi S 2 rTREED D 5. LA L, A —FHFUCB W THEILEE)
RIS L7 R, ZORICBI 2T —2EH e ampP A —F %
RE DDA DWW TOLIENER - TZNICHOBA» O RDOENT NS,

FROWNE LD, KBIZETIZ VR WA Y —F 8B ICB T 3 RAERERD A
B HEHOLENAROEGREHS»ICL, BLEREZHVTRAY —FHE N
DL AR Z RS 2 2 & L.
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24 HbHDOHIC

ARETIIBIEFRZ N L. VR Z WA ZLEBADOERNE, BERALBIZ X
> ANEAEH), BLOEH, BRERESICES S AV —FZRomTREMICEL T, W
K OPDWFRERT LR, AMFROLEMEZH ST L.
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E3IE FlirERER

3.1 EXLC®IC

ARETIE, REBRENIHEM L 72 FTIHERICOW TR S,

AE LT D BRALH 72 BRIIIRFERER D N By 2 ¥ —F B RE DO E R D
BREEAT 22 Tholz. ZOHMDED, 3ODFENEZR XN, 1) Hi
BB v U CTIRAEEER O BN RREF NI THELEBOEE ) SR T 2 05
MWhHb. Fiz, 2) THERTIE L /-EECEEIAERCMHHRETH 2 D0 R
DT UL WNIT V. T 51T, 3) FREZEERDRE, HNEZHTH 2HERD
NEUCBRE T 2R 2R T 2R E N D o 72, AEREBEMT 2 12H=>T, T
HEBRDOT— 205 L L7z 3 D0 EERA LIRS 208D H 5.

Z 2T, PREBRICBVWTE, REEROEEIRZHEEEOLHICE X 58
Bk FHEHE - AARER> OMRL, T X2 oHALLHEERIRT I
HAENCSEAEL 7=.

P
{RABEERD B/ ‘
; _ B/RT—on E
wE (F—7HE)

(EE0%IHR)

FiERIRDEN

{RABEERDOBEMOIERRIEEDLERICERIZEE
EHE - £4RE - TENREDSHEL,
F—IDSRRURERFRT D

—~——

Cmry =)

{RABEESR DA & A E—FRRED LR QFEOBRFA7E

X 3.1: PO Hr
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3.2 RERALE

3.2.1 ZEEEME

AREFTEDRERA 124 (B 104, Zff24) 2RRICERE2T-7. &
BRSINE OV ERE 23.61 RTH o . FERBEDERPAY—F T+ —< VR
A FICAERZ TR - B [29] Ot Z2ZE I LT, MANRRRE 2] 2H
BRCEE X8, SARRBRED R 2 7 FHHRE L (7 LR 5 L B
BY (BB KFTHEFLRZ XD L. K31 KEHOTFHHEERT.

£ 3.1 AN RERNER a7V + G REE
KEREZHF WARZRERIATEY * IZ#RE
LB 36.34 + 13.09
H DB 41.50 £ 10.63

3.2.2 RERIRIE
- RERRHEIBPT

FERIIIRE 2 W T & 2 AR ZOFH F NGRS THEM L 7. FH A ahIE
FRFPEWMEICR>TED, EREOFEIINIFN L D TRV L WVWo e TH]
RO MAT-.

cAYRIIVVETFARATLA

VR G EIRT 272HD~y Fx7 Y 74 274 (HMD) & LT, HTC
#£® VIVE PRO EYE [40] Z#%H L 7. VIVE PRO EYE iZ OLED (fGt%xz1 2
FR=7R) A7V —TH5. RGEEMI110° 2D, FHHLD 1440 X
1600 pixel (HEF2880 X 1600 pixel) DFEREZRT. £z, @V 7Ly al —
MX90HzTH%. VIVE PROEYEWE b — - 77/ vy —HASHRE LD 7 4
FovFRI IR YBAMLTED, HMD HHEDIRERT — X 2852 Z A
TZ5.

VY7 bk0x7

VR BREEMED 728, Unity Z#H L7z, Unityldaz=74 - 727 /0y —Xtt
DS - /T 25— LV O U RUMERFET T Y b7 — L TH L. KIS
Tl¥, Editor Version : 2022.3.22 f1 Z= W\ 7.

¥ 72, TIREBROIERIEIX Unity asset store & D, University Classroom[57] % {8
F U7z, University Classroom (A% OHFREI A HPHEREICHELLTBD, H

14



TG TORY—F RN EEEXERTWEeEZ 22D, 207ty b EEE
L7z.

¥ 72, RAEEERIZ Akio: Highschool Uniform[56] % 7z, ARFZED HENIHER
NBOHEBEYHEST 22 TH 5720, FERABUNOER (MR, Fin, 5%
YY) EROBRSBERD 72, X512, HEROENIZ-ED LBMTE2dD
TRV ATERL, EREFERLTLESBRND Do, 25 LEHE»S
THEER D RAERER % Akio: Highschool Uniform & U7z, ¥£7z, BERMFEFFKIZW
2V BE LR EICEMEIE 2720, bIrREASLEELZ 7 &N
.

3.2: TR L HER T N &
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3.3 BERE L =5

3.4: BERE D R
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- PCERIE
AREBRICTHEH L7 PCEIRIIMLTDORDED TH 5.

% 3.2: PC B
I5H G|
CPU Intel(R) Core(TM) i7-9700 CPU @ 3.00GHz
GPU Intel(R) UHD Graphics 630 128MB
XEYU (RAM) 32.0GB
AL—=2 512GB SSD
oS Windows 11 Pro 64bit

3.2.3 FHEHRIEIE

FEFHTHOME 1B LT, State-Trait Anxiety Inventory (STAID) D HAFERK
9] ZERAH L7z, STALX A-Trait (RitE %) & A-State CIREEARZ) Dilifg %zl
ETDZENARETHD, 4ROV v h—PRE (1. £LZSTRRV—4. Z
I TH5) TEMT S, AFFICBVTIIA Y —FHERTERO OB OZLH)
WEHLTWA®, A-State DA EHW. STALIZRA Y —FHERH D4 3 [
FEi L 7.

3.2.4 HFI51E

FHMFHEG 7 > — bDSTAI e R XA 227 (£30) TR\ E &
B (NEIAME) - &RIE GRRAmE) 23U 7. A 2w > B
HEM-7313[48] # HHOCHIE 21T - 72, EBIEFHERFE R L X4 2 7 THET %
e T, AEKEE TEFHiO—K - 2R TS 2 HITEERRY R EIE % 5
L7.

Tz, AE—FHEPIIRERT — 2 2BUS Lz, BRERT — X 0FEHX, Babd
BARE, BEfLOIE, MEfLERR, fHAME (XY, 2), #HEsm X, Y,2) TH5.
GAEAEE 1 XBARRIRAE % 1, FARKEZ 02 LTV 3.

17



AL0OY k=t i E st

HEM-7313

HHBPTVKELERFERT.
NINEECRMNTETENTYT,

XL O OmE NE RS

22 Intellisense

All for Healthcare

X 3.5: A2owvy ERRILEF HEM7313

3.2.5 EERFHZ

FHERII FOFIECibhe. &7 = — ZE TR STAL ¥ Ik - MEa}
HEEFHTEIMEMLL. 27 = —XDPKET Lj‘:fﬁ, D BERREEF — & D
NEZIEZ 7.

1. 2FEIEHA

AREFRCTHEMET 2NEELSIMECHHELL., AE—FHEOAHEELRL T3
72T, FEBTIEFEM L 2w, BHEEMICTS 7oA —F (K&) %2175
e BEBMBIME LA, e, REFRICIEA X TREZITV, F=FITX
DEMlid N2 Z e 2GR, F/, 207 2 — R THARLERERZEEX &
2. TORAFZICHEHDSWTRLE DY BORERFEHR a7 3GFE KL XS5
ZMEZIIRD 7T 72. 20, VIVEPROEYEDFXF ¥V 7L —>aryY 7 by

18



7 (X3.6) kb, BILMEEHOFAELL 74 F v Fr7DFry VT L —2a Yy
2i1o7=.

X 36 Fx¥ VI L —>ary7rux7

2. AE—FEE

EEBIME IS PEDAY —FER T 2 — X% 52 7. ZRIFIZIIXERPRA~Y—
N7 YOFHEREIEL, MRROFERTITo7. AE—FHEL, [HR-DEF
ERDBDIZOWVWT, BHESDETHENALTLLZEZIWV] EWSHEICLE. AE—
FOBEICEL T, ¥A 241 TR —FONAED, HEMNRED B IZHh
PHEbDTHIHEIIC, ZOERBRSIMED =Y F VT 4 FEPFENRAL
BEH RIS EENIET) Ze2iEHLTEY, HEKREDOZ T —<D)
WD EMEFRIERTVEEZ SN, RIFFETIEHERE O LE AR
EHLEMERITS 2ok r—<~2RHAT5Z e L.

3. AE—F&FE

RABZEFNC TR —F OB % 5 nHZ1T5. THEBRORKZD 7 2 —ATH
03, RESMECEAEELITD CIBA 2720, ZORBETIIERSMETZS
FKERIFL DO LTWB. BEE LA BMAEICL>TH 5V, HMD %2
BT 5. £0%, HMD EERICA X 2 RAEZEME ) 6 EBREAN B L2 e %
MWBL, A —FOMEEITS. ZOE, #EEZaY I e—Z2FERP5X
Y —F 2755, DRSS BIGLNOEGINCID S Z e 2T, EEER
B ECFERR Lo 7.
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FERER I O—

<

SETCRE
(Pon)
wqumx
(o)

B H— TN

2\ g
2 g

N - - -

)

-— . -
X}

|
|
|
|
I —
X : fRdE, ME, STATIESYA >0
3.7 PlmEERTFA =KX

3.3 R

3.3.1 RAE—FEREMROEFHME EFIFH

£ 3.3 2 STAI O EEEE/RT. H O EIT 2 M EICED R XN /=23, 3EH
WK THRDEWED D 5N tEZITo7h, 3EEIRBII2HHEOREREZEIX

WTERNPo7 (1(8) =-0.52, p=0.61).

#£3.4, #£3.5, £3.61wREIMTE, RAKIME, RADOFEIEE/RT. BETIITA
DIFED E N HERE D 2 HlER S, A I D ESWHEIRESIE « RKIMED W
FTHADOENZBNTHEHIE .

% 3.3: STAI (A-State) F¥E + FEHE(RAE
KRERZ M 1[EH 2 [OlH 3[E8
A 0% 2 14.67 £ 3.14 1583 £ 591 16.33 = 7.50
HOBE 1617 £ 279 14.83 + 1.72 18.17 £+ 4.12

% 3.4: BEIMEDFEME + EHERE
EEEEM 1EEB (mmHg) 2BEB (mmHg) 3EH (mmHg)
A % < 101.5 + 6.89 103.17 + 5.91 104.0 £+ 6.42
HOEE 120.67 *+ 15.64 115.67 £ 12.75 122.83 £ 14.95
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7 3.5: IRIMTEDFE = EHERE
KEZMHF 1EEB (mmHg) 2EEB (mmHg) 3EEB (mmHg)
LB 63.33 £ 6.71 63.17 £ 7.81 65.83 + 6.52
HDE 71.67 + 11.74 72.17 + 9.81 74.33 £ 9.52

% 3.6: IRIADFME + R E
RERZH 1[EH (bpm) 2[BIB (bpm) 3[BIEH (bpm)
A % <3 72.17 = 14.86  70.50 = 10.78  71.50 * 11.78
HOEE 75.17 £ 12.61  77.83 £ 14.06  80.17 & 14.72

3.3.2 RAE—FHFEHRDIEEKT—X

38ICHELEREZRT. BERF—&IcBIL T, BUS LT —Xd 5 il 7
M, HROD 13T 4 ADZ LRI N2, BOID 1 5EENERD D45
MZHT2Ze L. £, KEXHIIBWT, AHOBILERD 2
LERYE LTERL.

7 UBEORAMEIX 3.86 (mm) , H/MEIX2.38 (mm), AHRMEIX3.19 (mm), F
PME1E 3.20 (mm) THo7. HHBHORAMEIZ4.90 (mm), HIMEIX2.36 (mm),
O 3.07 (mm) , FEEMEIZ3.06 (mm) THo7z. v KAy b=—UM
ExRIToTAER, BEREMHERTEZ (U = 4192374.000, p <0.00) .

F72, K39 KB XEAMOHBMT -2 %27z, RLEICEL T, &RAME
1% 0.335, B/IMELE-0.189, HHIEIX 0.078, FIFMEIZ 0.075 TH o7z, HOEICEL
T, RAMEIX0.188, H/MEIZ-0.226, FUHMEIX-0.015, FEIFEIF-0.015 & RoTe. <
VR4 b= UMEZITo MR, AREEDMRTE L (U = 4831066.000,
p <0.00) .

30 I BHO Y A M OB T — X2 TH 5. R LHOREAERE LT, &K
fi 0.207, f%/ME-0.232, HHULE-0.028, FEME-0.024 £ o7z, & D BITHRKED
0.144, F/IME23-0.281, FHYAED-0.092, FEEA-0.092 & 7R - 7z, X EhO MM
LRI, v Ry b= UREZITo MR, AEENIHRCTE (U=
4743006.000, p <0.00) .
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KAMERNE

0.3 4

0.24

0.1+

0.0+

—0.1

—0.2 A

00

LB
EREM

3.9: HERAmE (X)
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0.2 <
Q
O
0.1
% 0.0
[
g
= I
<
~0.1
o
—0.21 8
g f
Q
~0.3 1 , .
fRLEE i EE

FEREF

Xl 3.10: i (Y)

3.4 ZE-R&E

3.4.1 HEB2EDALZEEH

X 3.11, X3.12, X 3.1312 STAI - Ifl/E - fRiHICOWT, 1[EHZRMEEL L7
2 A H DI #E R 7R L 7.

AE—FHENPRPEY THozEZ N, K311, K3.12, K3.13 1280
T, AV—=FZZRK QEH) - B —hTE63, AV —FFEH»N
FKEEZE DD AR Z AT TORWATEEE D RB X L.

B T, HEBEICR LANERE L LTAY—FICHT 2BERZROZEE, B
BOWERED S IF XD DIZDOVWTEHET T ENETIER VY 2 WS ERMNZET
LNz IFERHODOEENEBRSBINE IR T4 TRBIBELZHERIE, A —
FIIHT B ANV RAEEMIB/-AREMDH 5. EBEIICEZ 5N BFAIZON
TWERI T4 TRRIBOFRIC I DR E N 5 L D|EDDH D [59], SHEIDOERIC X
DIFERINIBERZA ML ARERSIXF X2 OOMEIC X > THRME A, 2
HIZ STAI MK R L= mREMEDRE Z 51 5.
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FHEBRTEETD 7 2 —RABVWTAY —FAEZ L EiRX B0, EBSH
BRGNS RY 7 4 TRIBIBIC I D AP —FADZ b L ABMIHI STV &
FEBTE, RIT47 - 2HT 4 TRBEEFR LI OPNHRELZ RT3
WENRH B e BRI NT.

F72, THFEBRTIEINANREREZHOTEREZIRD 217225, RHFEIE R
v—F O ERICER L TH D, BN IR TLE S rREELRH 2. Z
DAy, REBRTREENIIAEY—FIIH L TERAZ Y TREREZHOTHREZIR
DT BREDRD B EZ LN,

15

=@=7 L3 STAIE

-@-HY 8 STAE
10

1EIED 5 DEEE (%)

-10

AE (=B

X 3.11: STAI (A-State) IR
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1EIED S DEFEE (%)

=l 7 LB
ooleo 7 LEE
=== ) ) Bf
e @ee ﬁl}ﬁ

REME
RIEME
REME
RIEME

3.12:

AE (@A)

I R R
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7 1 -a-7% LE ARiA

6 —o-BYE W

1EBD 5 DEEE (%)

AE (=B

Xl 3.13: ARIAEEIHRR

3.4.2 AE—FHEZPOARELZEE

FHEICBWTHEILEROABEEMHER SN0, RAABERIHEHREICR P LA
ZH 27DV TIEERMEDPE S, PIEBRICBWT, 2 LD DREILOHR
EENC D o720, HEOHEN LY ORETH - =2 E, TRV, SHE#HL -
TNARBZEALTOWBIROOEEMB L - TED, HHEEDO HIEE DR ME]
ZH o7

AREERTIE, A—FHERFICA~— b+ Uy F2EEL, BLOZHIIXL,
RAEBER D 2T 2 A ML RICE DD TH S0, MEHLETHZ1HWT2 2
rr L7,

FEEBETIRIEWEGEHWED, [RWRIBZDODONAY —FOARLEE Z

ZR[EEMEDE X Tz, £, BT ERGOHE, BREDAY —F DA ITHK
FT5ZeDHLPICR STz, HEIWBEEIIERITNTUIEE L2 5 L5122k
FREDLLTOVE—HT, HOWRE CRELEI» XTI L. BEEHIN IR
o TR WS R W 24, TRk R 055 LIl Wi, HORNZW
N> TaEE Lz CHELTEBD, #REDE LT OREMERICA-TL
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FORNDD o7z, Fhz, IROERTIEMLZEIMCER LT, o8EhTLE
S8, KT OBBROREEIIELIC V. 205, EILCEESOLHE
RERZOLLBoTLEY, RYIRBEERIC K 2E 0 Y S D OHIMiH T =
7V, 2O LEED» S, REBRTEIGIIIEWY A X0 W ICEET 5.
RAEHER DS 7 = RFATH o7 Z L DRIRERTH o 7. HREDP SO T NKIZD
WTC, TRICEN L SAD S L EMBEERHZ 5] LEfPHD, F—07 &%
w7z Z 2 THE L OEVWR RIENR WIKHANDRIRPALEEFH LI E X
Y (WA

Gruber & Kaplan-Rakowski[38] 13N —F ¥ VEREIZBIF 2 A\PD VY 7L I =
AN E DM EZRE S 5 L THRWREIZ R e 2L TEBD, T
KERDRAEFER D 7 N\ R DBENP Y TR o 20NN D 072, 2D eh b,
AREERTIETNXDOEE TNETNEZ DNED D B L BHEINT:.

3.5 HHDOHIC

ARETIEFMIERICOWTAR, FHFEBRICBVTIE, RAEFERO GBS HE
KIREE O DHICE 2 2 28 % FBIEHME - AR ER» OWRL, 722 0HA
LR RIS 2 2 #HINC L. 3.2 kR RLEE, 3.3 ICBWTHE
F—RERLTz. BT —RICHEOE, 34 THERZHEAL, AEBADBIER
R
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FAE AXNEER

4.1 EL®IC

ARETREAFBRIIOVTAEND. FREBICTELREZFRL, KFBROD
RE AT o7z, ABIFED BIIIERER D N A B —FFRE 0L AR O
Bfrz iS22 TH2. ZOHWMDIERDZ=D, LUNOREGHZE L 7.

(1] SEBRRIRR, FERI OB B A RARRR AR DI HE > T
FRIGENC NS 5.

(] R — 7O AR SRS SR RS IV RER 2 7R L,
Z DIE I3 AEBER AR DIEINMHE IS 2.

(] 2 & —FAFIBWTIRBERO NBIEINC Y, B - fib#
ML 72 .

FREDIREDMEEZ 1TV, HIVZZEMR T % & Zilb .

4.2 FEERAE

4.2.1 ZEEREBINE

REFRIBORAGEE 18% (B 154, K24, BIELRV 14) 25
RICEREZITo 7. EBRSINEOVEFEIT 25.33 K TH o 7.

¥/, ERSINE 2R LUSLMS (AR, HORAD (HR 1AM (BRD, &
KED BRSNS (CH) WKIRL DT .

NEORFEHEESLHERUEIIR D 3D 2 & X h, DY THATEFICEWT T+
2DOBEDDH D UPEREZIERLEBRVWEDICTE2Y, FIMORREIZOWTIIM
MPRETHZ 23], Z5L7Zens, RFFETIE CHORMEFER AN Z~>Y
ANFTIN=TE2DRIKMETHZ5 N L.

RERBNIE % B5HTHR D 731 27515 LT, The Personal Report of Confidence
as a Speaker (PRCS)[39] ZH Wz, TAmSEERTIEN ARLIERE 2] Z W53,
AV —FICEREYTCEREEZHVZONEYZ 2 WS K26, PRCS ZHW
%. PRCSIIARITEET Z & ORI Z Gl 3 272 DITHWARETH D, Slater &
[53] % Pertaub & [50] THEHINTWS. K41 ICKHOFY L BHEFEL R
L7z.
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7% 4.1: PRCS ¥ + fEHE(R=
EERZH PRCSFY * Z#RFE

At 15.33 + 8.09
B & 17.83 + 7.19
CE 15.50 + 8.92

4.2.2 VRZRH

EEREMIGFT - Ny FxU Y b T4 X7 A V7 w7 - POERBEICELT
W ITNDRREB TR L, MER S EREITZ 2REBICH 2 LW Liz720,
AV —=FRGLANI TR & [F CEREZ vz, EBRREICOWTIX, 3.2.2H
BB LT,

FAHEERD HOWE L LT, NERROEEZ Y 7L, BR2EZ2 AW )
FHPER T Avaturn[30] 12 & D ERR L7z, Avaturn iZ, 2D OBEE% A1) 7172 3D
TNRWZELTD2FH T4 Y=V ThH5B. fER L7 NZIE Unity 124 ¥ R—
MAJRETH D, 7= A= ardfMT2 e 20[gETH 5. SMODOERTITE
FHHOEREZHEIIL TS5 DD 7 NEE2ER L. 1B L7 " &2I358 %34 (K
41-X42-X43), 2% (X44-K45) THhb. E7ANRIHL, FH
EEFRE, DI DRIFENARENEE 7 ANXIMMEEZ. WINDO T ANRBEZH
MOEATEEDOEE LM CERrolzlzd, U7 AKX EHRHAL .

X 4.6 X ABOEBRHIME LTHWAERIGTH L. HEEEEZ 5720, A —
FABFRGTH 2 EHEMNGEIEREZHNE Lz, HEEMTIEPCEIBNTH S
D, REFRHERIR LIRS 729, V3 BBV THLEEE Lz, FuaR LT,
BERE DOHDENZ T ELRVE DI N ERDR IRV DWWz, FHEXf
R EICH HHEIE R > TWD. T, HEEOHRBEARARICH»2S 2k
ERHIEST 2720, 7 AARIEEIIREEIC L -,

K47 EBHTHWEEBRRIGETH 2. #REDIEMIZ modell DEEINTE
D, #IZ modell \XIEH DA MICHIREZITTWVWS. K48 IZCHORETH 5.
[F2» o T2 5 modell, model4, model3, model5, model2 ZHECE L7z, HREE %
P27 ANRPEMFE CICRZ 2 7NN CECE X872, #5RE O 1IEEIC1X
model3 PELE XN TV, EEREE L LT, REBFERMANOYIIE TH—3 -,

F 72, REHERADTFEZ AT X 572012, VR ZHATIIFBDFRRE 712 <
L7z. Kroczek * Muhlberger[43] 1%, VRZEBNIZ LY T—2a X 74 V%
FIRUTEBREIT - 12B%, BERANDEENMET L TERHEBOZEINX L o 7]
BEME R ER LTz, A TIRERERO A OAICERHLTED, EEIBIEIC
ROBWEDIIRGERETIDLERD L EZ N0, RERRZITOR
Do T=.
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4.1: fER L7z 7V (modell)

4.2: FE L72E 7V (model2)
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4.3: fER L7z 7V (model3)

4.4: E L7z 7V (modeld)
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4.5 fERR L 72 E 7L (model))

4.6: BERIEL =Y (ARD
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4.7 BERAED AN 2% (BEH)

48: HRAED G AN) &% (CED

4.2.3 AIFEIEH

FEREHE T > — e LT, PERE FIIC, State-Trait Anxiety Inventory
(STAD) D HAFERR [9) ZERFA L, A-State DAEH Wz, STAI OFFHNIFE 2 =T
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fRRERD 3.2.3 THIZELH L 7=

F7z, DENERIIALZ T TIIRL, ZoMOEH D EZICHEEL TWS.
5 L7HE» S, RS RE (TMS) I X D ERE DR TIREZBIZ T 5 Z
¥ L. TMSIE, HAGERPOMS (Profile of Mood Scale) DIEH%ZZEIZL T
ER S N7 ERIMT, POMS LAtk T85R) M) T& b NEAL) DEY7) THE
) eV 60D MIRERLMD, & MIREZ3HA SO THBREA TV
[13]. TMSZ5HETIHEiE NS (1. &< ZDMEMNIIRV-5. IEFFICTHTIEE5) .

FEHFHIEE AR, A —FERK, A-—FHER, A -—FAEROE
AMFERL. @R QEH) Efin 2R LTEZ, —REUEOHERICD
WTHEHL .

A — FHE R T I Igroup Presence Questionnaire (IPQ) [42] % i L 7=.
IPQIX VR ZEI DB AR E T 27 > — FTh D, KD R —F BRI
FEYITH o 70T $ 272 DI2E R L7z, 1PQ Z W75t & FIFkiZ LT [15],
AEBRTIZIPQ D FIEHD 4THH 2 CTOEEHMETHIHME L7z, IPQIX1-7D 7
fHECEfE Nz, MIEHOHMIEZUTITH 5.

o Pres: —fRHY7R1FIEIK (General Presence)

o SP: ZZR DFEIEK (Spatial Presence)

o Inv: BHIEADEK (Involvement)

o Real: B3 & OFALIEE (Experienced Realism)

o Total: FaHiiIHHEDFIEL TN TOHEDOEFME

T/, AV —FHERICIAERERE LT, IR - RBERF— X285 L7, Ik
FNZBIL T, TDK #t® Silmee W22[52] Z W TEHHIZIT 5 72, HHRIAEHIRIZ A
~— MUy FHRITH Y, WEEOTE IS UIREEHIZ1T 5. MSEHHIg 308
WA THWSRTED [46], EHEMESD 2 &YW L7 DRH L 7.

HRER 7 — 213 Tl 5% & AR CIaBARARE, MEfLAZE, MEfLEsE, HafE (XY,
7), ffgAm (X, Y, Z2) ZEIG L7z, 72, Unity I&T7NZXDEHIZ Box Collider
EIRGEL, HEOEE LT, 7AXXOBEAOFEMRBEKEG ELE. TV 5
JEE RN 60fps & L 7=,

4.2.4 ZEBRFEHS

AEBRILUTOFIETEMI NI, 1-4 8 TRICEBEHE Y > 7 — + (STAI -
TMS) ZFEME L7z, /2, AEBRIHFEA 2 mBEESFE (Ki8a— FKSEC-
A2024121303) DAGEZ1FTHEM L 7.
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1. SEERERAA

AREFRCTHEMT 2NELZSME AL, 2O, PRCS ANDRIERFEA
TV WBBRE IIZFEERFESEANCREA S B2, 2 TOMPEIRT Lk, FEBo
FEZMHERT 27D ERARELLAIEE. AEEORARL, THERLF
FRIC HMD %3555 U, BEfLEEHEOFAL 74 by X0 7DF vV T L—a v
PR 7.

2. AE—FIBRER

EBBIMNE I3 DDA —FER T = — X% 5.2 7. FTRFEBROEE, 500
R 2 52 CW2hs, RNEEDERTETOVRWATREEDLS D o 72729, X bHlKy
ZEELL LTz, BREFICIEXERPRAY—F 7+ YOMHZEEIEL, D ERZ
B Z7. AC=FHEZ, HANEEZ LD LT 5 THRALTLIZE W (%
MHRNBEDRIRE > TORWHIEZR D 2 WIFFEIZOWT 5 T L TLZE W) |
& L7, PIEBROME» S A —FifEIZFIMoHh2dDe L. 272L, K
EERTOMNRE IR FZREETH I VWS T 2R L THL.

3. AE—FHY

COTETIIHMD 25 L, REZERICERE LRICERK L. 0K, U
Z Ny RRIDRIAGHAIEEE 2 F) & F 2 3RO Oz 2555 X8 7=, RAEZEM o H
TIEFEORRE R Lcz®, HBREIIEEDEEDOATS o2 YL zTNh
WXV RWIRITH o7z, HEREIXIEE L BB > TAY —F i Z21T-
7z, ZORE, FEHEIXERZEICWSD, HEEIXHMD 5 D%, MR TERW.

HMD 26 RZ B NRIEBIRETRELZ->TED, AEBRICEBIT 2 A DO FEBRHII
DHE—DBENTDH 5. S THBREDITHRT 2 E5R1TX 4.6 - X4.7 - X 4.8 12BEIC
w7z,

T/, AV —FFEK T, STALI- TMS ERIU XA I ¥ 7 CIRAEZER D% A K
ZMETE7 = TH5IPQEEML. #FEIX 3 DOEMMICEE L.

4. X%

TIFER L TR D, REBEEZFEML-. FHELLIBMNEICI>THEHW, 557
DAY —F2iTh¥ 7. RAFERICIEZMNCEE LIz A~ — b7 4 V2 HERE D
FHEICKRBEL, EARZB LS L. FHIKRETAZ2I2XD, HBEICX
P—FDiHiix i Tns Z el B8/, /2, ZOTETIIHER I
Bz b, HO - EFHliZITS. 208, RAX—%2T 4 AL RLT. 2
XD, KEPIDLHRVE Vo RRIRER ZE V. T, HEEHIFER=
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WA, REIRR LT A AT VABIZERR L2720, HREADOFIEIX
VAQIAN

ARBEDET UT2tk, STAL- TMS LRI XA IV THBEBE DAY —FIZ
MU, FENRFMZEmS S, FHLZREIZHARGER Speech Perception
Questionnaire (SPQ) [10] TH D, 0-4 D 5 HETFHM L 72. SPQ X DWW TR
3 5.

5. REHRS

S TOEMRICEEAR, NEWMEETo72. NEIWMEIX Google form % FHWT,
Foaba (—HF, ZFIRF) THEMEL 2. ToEMIER421CRE Lz, £z, NEH
HERIToTtk, FEDPAY —FHERICZITZ - REIERITENCOVWT, £ V&
Ya—%REML 7.

F 4.2: NERE T o7 Y7 — b
HHES BRAR

1. VR TODAE—FHEFH, COOVWEBRLELE,?

2. VR TORAVY—F@EH, 7R —DBRZERL T LI=0?
(X TANR—PERPIVR WD HIE TR L) & ZiEA
{Z&EW.)

3. VR TOAVE —F#HEH, FERMAMCMPER L2 213D
DETHM?

4. VR TORAVY—F@EHICE LT, ZOMERIZDHD FI0?
(EZR, EREREONWE)

5. AC—=FARBFBICEHLT, BER (HXF) 2D HVEGL
FL/=m?

6. A —FAREICE LT, VR TOFENRAFICEDSHWE
BLEEWETH?

7. VR TDO R —FHENIATFICRAZ e B g Th?

1 ~4BRETEEZEE. (1. MBEHTIREY, 2. &
EOMBEMTIERY, 3. DRWRNTHS, 4. MEHT
%3)

8. Zofth, BEHIEEEZBEEZ XV,
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=ERo0O—

%

(Pw)
il H— TN
($u)
D858\ — N

g

OF 8 o¢ 3

x

¥ : STAI, TMSHIE

|3

BASE - 5
(o)
B H—ITN

X 4.9: REERFHr =

4.2.5 RAE—F 51

A ¥ —F OFHifild HAGERR Speech Perception Questionnaire (SPQ) [10] % H
Wz, SPQ TR —FIGHICE T % B kD £ A O IERE 2 HIE 0 DH R ST
AN EKPEREZTHES 2 Z BN TX 5. £z, SPQ TIXHCHMM - 374 & B
WRILREZHWS Z e TE, MEFEICE L CIXHERT ORI 2 HEZ &
B, FHMEEMT—ED—RELDH 2 Z e REIN TV [10]. 25 L-HED»
LAY —FAFRLIHAT 2 REL LT, HARGERSPQ ZHH L.

GRS & LT, MRFZDORFERE 2% L Y RAFIEOHEED 1 DG 3 4
ZREBEE LTEAL. WHS [10] 37 A8 THE 2 2 % T1T o 7223,
REBFTIILTABRKICTIHTIT-oTED, FHMiABEHECTZ T RS
PWzfilev7. £/, HETOFMLEZITS 20, FHHHE ICIIERERE 2 DR
WERLTWADHERLEZED T,

EBRTITONIZAE —FABIZIAY— b 7+ VITTEREDNTOH, 777 KR
FL =YW (Box) [33] TEHM N, I NI A Y —FAREFEENE, H=HFI1C
X B Tz, RBEFENIXZ > X L1012 A-R (speech.mov) & XA hL%ED
F72. 2, WITROEHED XY o — R TERWE S ICHIR L 7-.
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m)( Q IFANBLETANITERT = ()

IRTOIZAN INTDOIT 7L > EERRAE)E @
BB
8 =38 YAX N > |
=/ Notes
‘ A_speech.mov ©® 2024912813H. & 430.7 MB
Canvas
¥ B_speech.mov ® 20247128140, EFE.. 273.1MB
‘ C_speech.mov ©® 2024F12814H. BHE.. 4921 MB
e D_speech.mov ©® 202412815H. EHAE... 313.6 MB
. o
24aLISa> P : E_speech.mov ©® 2024F12816H. BHE.. 425MB
Ln BRIEAD @ l F_speech.mov ©® 2024%F12817H. B#HAE.. 568.2 MB
CCICEBZERS YD
9d&. BHEICTIE . G_speech.mov ©® 2024%F12H17H. BH&E.. 4857 MB

X 4.10: Box TD A ¥ — FBhH&SHE
—H, X2V T4 OBADS, HREMIL.

4.3 LR

4.3.1 FERFEME

7 4.312TSTAI (A-State) OFBIDFIEZFL L7z, FiFVITNS 2[EHIC B
FL, 3EHCEBYT2MEECH 2 Z LR TE 5. 3EEHD STALIZOWT, ¢t
MEZITo703, WINSEREIIMETERI» o7 (AR BEE: ¢(8) = 0.54,
p=060; AR CHE:t(8) =110, p=029;B#x CHE:t(8) = 0.75, p =
0.47) .

CHEEDAD 4 B EICHEMAHER SNz, 4BHD STALIZOWT, [ARRIC t BE
ZITo7h, WINOEREEIMETERDr o7 (ABHEBE 1 t(8) =032, p=
0.75; AR CHEE 1 t(8) =-0.31, p=0.76; Bt CEE: t(8) =-0.54, p = 0.60) .

F7z, X441ZTMS MUREDOESEZ RS, BRIZBVWT, WIThoFKMET
H2MEHTO LANHRTE 2. ABIZ2EEHI»SERNLTWEHDD, CHEIE3
HEHEFTERLZ. BREIZBWTE, 3EETOMPD MR N, 4EEICE
WTHEMDEED 7.

[PQIZOWVWTIEX4.11 I THIEHZ L OB E L BRETOEIESE R L.
I N IEEREEERLTVWS. CEP2KREZEL TEWERTHD, AR
Tl& Involvement N ETHIEHE T FMik -7~

HBIHEIZB % t MEDKRZ R 4.5 12787, General Presence IZBWTIE, A
M CERCHEE MR N, AL BEHOMIQIIARERIR AR 5.
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% 7z, Spatial Presence ICB L TiX, BERL L CHERD D ICHEEIHRIN, IR
RPERDI N BB D DM DIFERD G E 5 Z L BRI N, HEANDE#
(Involvement) RIHE L OFELIE (Experienced Realism) 2B W TIIHEREHS
NBDENZ X 2 EREDHERTE D o7z, Total IZBWT CEIIRE I E R
U728, ABER BEICH LEREZ IR TERr o 7.

32 4.3: STAI (A-State) F¥MH £ FEHE(RZ=

HEREH 1[E8 2 @B 3[@AB 408
AB¥ 39.15 £ 9.26 525+ 9.61 43.33 + 833 36.33 + 6.65
B & 38.5 + 10.58 47.67 + 10.75 41.0 + 6.39 34.83 + 9.06

CE 36.5 + 898 40.67 + 7.39 37.0 + 11.35 38.0 + 11.31

* 4.4: TMS MIRE D FE + S RFAE

KEREZMH THURE 1[EH 2 B 3[E1H 4 [B1H
Bk 483+ 147 6.0 261 5.33 +163 5.17 = 1.72
EAMIE: 45+ 122 567 £242 433 £ 1.75 3.83 £ 1.17
AR 20D 3.67 £052 483+ 183 433 +1.75 3.83 = 1.60
IREL 6.0 £ 3.10 9.17 = 4.07 6.17 = 3.37 5.83 = 3.49
5 6.67 =121 817 £0.75 85+ 1.76 8.33 *+ 2.42
ER 733 £3.08 5.17 £232 6.17 £ 2.56 7.33 + 2.34
ik 533+ 1.63 6.33 +216 7.17 £ 147 5.5+ 2.07
I 351084 40 %126 3.33+0.82 3.33 £ 0.82
B B D 3.17 £ 041 35+122 30x£00 3.0=%00
EEL. 583 £4.17 583 +492 3.0+0.0 3.17 + 041
I8 57 40+ 20 4.0 %245 383 £204 4.17 £ 1.60
HR 767 £361 7.17 £325 80 £ 3.63 9.0+ 465
ik 55 152 7.0+X228 55+ 164 6.33 = 1.86
e 50 £ 3.16 55+ 446 4.83 £4.49 5.5+ 3.99
CB L) 3.17 £ 041 3.17 £041 3.0 £0.0 3.0 £ 0.0
{REL 5.83 = 2.64 5.33 242 4.67 £ 242 55+ 1.64
Y5 4.67 £ 1.97 4.67 £2.07 433 =137 5.0 = 2.0
IH& 867 £3.39 883+ 331 867 361 9.83 279
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General Presence Spatial Presence Involvement Experienced Realism Total

iwl H b7

Fi9gs ()
w

ARE BEf CHt
ERRSM

4.11: TPQFHR a7

72 4.5: IPQ &ZIHHEH D t BUERE R

HH BELERR T fE P-value BEE
General Presence ABEE BHEE t(8)=-134 p=021 ns.
ABEL CBE 1(8) =277 p=002  *
Bt C# t(8) =-120 p=0.25 ns.
Spatial Presence ABEE BHEE t(8) =-237 p=0.04 *
ABEY CBE t(8) =-3.15 p=0.01 *
(8)

BHEY CBE t(8) =-082 p=042 ns.

Involvement ABEBE t(8)=164 p=015 ns.
AREE CHBE t(8) =-0.68 p=0.52 ns.
B#Y CBE t(8) =-1.83 p=0.10 T

(8)

(8)
Experienced Realism ARt B# ((8) =-065 p =053 ns.
ABEX CBE t(8)=-028 p=0.79 ns.
BHEfE CBE t(8) =024 p=081 ns.

Total ABEE B#E t(8) =-089 p=039 ns.
ABEE CHE t(8) =-2.17 p =0.06 T
BEY CBE t(8)=-112 p=1029 ns.

A ns. p>.1, Tp<.l, *p<.05 ¥ p<.01
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4.3.2 BEPOEFIBER

X 4.12 1F A ¥ —FHE BT 2 SEOBILERZORMTKTH 5. ABOR
KAEIX 5.11 (mm) , HB/IMEZ 2.10 (mm) , AAHREIZ 2.96 (mm) , FEMEIX 2.96
(mm) THo7-. BEHOREAMHEIZ5.31 (mm), H/IMEIZ1.67 (mm), FUMEIX3.67
(mm) , FEMEIZ 3.67 (mm) THo7=. CEICEL TIE, &AMEIZ5.05 (mm) ,
/MEWE 2.48 (mm) , HR{ENX 3.38 (mm) , “FEMEIZ3.37 (mm) THo 7.

BEEINL, ~Y KR4y FP=—UMEERL]-. R, TOERETLT.

-ABEY BEE . U = 240103.000, p <.00
ARBEY CBE: U = 952717.500, p <.00
-BEEY CEE: U = 7273226.500, p <.00

PHAEDRICHEREEDMHERTE .
X 4.13 - K 4.14 1 2&BED X i, YHIOWRBEAIMD T — X% Rns. XOHRT
MBI L T, EAEHRIIXOED TH 5.
ABE L BRME: 0.444, H/ME: -0.507, HYE: -0.008, FEMHE: -0.014
B At . BOKMH: 0.314, F/IME: -0.495, FROLE: -0.002, SFEIME: -0.005
CHE . BAMHE: 0.440, H/MA: -0.654, HHLE: 0.008, “FE3IME: 0.009
XY Ry P2 UMEZITo MR, ETOMEICBWTHEEEZIHERIN
7= (ABEY BEE: U = 4403463.000, p <.00, ABEY CEE: U = 4065267.000, p
<.00, BEtx CEBE: U = 4224292.000, p <.00) .
F7z, YEOMMTANICE LT, EARBHRIZROED TH 5.
A BE D BOKME: 0.320, F/IME: -0.502, FHYE: -0.194, F¥{E: -0.191
BBf . BOKMH: 0.148, F/IME: -0.419, FofiE: -0.132, SEEME: -0.133
CHE . HKME: 0.146, F/ME: -0.294, FHYMHE: -0.094, F¥E: -0.093
ZHELH XEIORBAH A AEICYY « R v b =— UREZITo MR, &T
DOHHEIZBWTHEED RSN (AL BAE: U = 2368692.000, p <.00, A
By CHE: U = 1263056.000, p <.00, BEfX CHE: U = 2777784.000, p <.00) .
F/2, £4612T, AV—FHEFICBI 2 8BHOMRIEE 1 92 IR LE. R
H7— 2BV THW .
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EFLEE (mm)

3.5

oo

5.0 - g %
o g S
4.5 _ﬂ_
o I
4.0 - 8
. 1
307 —— ﬂér
2.5 _'_ I
o
2.0
o)
1.5
1.0 T T T
ABE BE: CEt
SHERAF

4.12: &2 OREfLER
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o
I
—
o
BE#
FEREF

0.4 4
0.2

T
2
o

~0.4
—0.6

T

™

o
|

U ORILX

4.13: X SitRAR 5]
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0.24

TR—
o 000
JH—

0.0+

YA DR

|
|
. E 3

e BRY Et
EREM

X 4.14: Y SRR A5 TA]

£ 4.6: Ik FEE £+ R REAE
KEEZH 19 (bpm) 249 (bpm) 3% (bpm) 4% (bpm) 5% (bpm)

A B 85 1 14.37 83 = 14 87 £ 14.61 78.8 + 20.81 80.2 + 20.29
B & 89.8 £ 29.78 91 £ 24.51 88 £ 30.22 94 £ 25.30  100.5 + 13.53
C# 74 + 2031 7225 £ 21.05 73.75 £ 20.17 75.75 £ 20.77 74 = 20.48

4.3.3 AE—FXFOBC - &

A —=FAREIZOWT, SPQEHWTHC - i 7H i 217 -72. £ 4.712TSPQ
Z a7 DEEEEREEZR L. SPQ 2 a Zi3EFAUTE SR - b P
PMMEWZ e ZRLTWA. b HOIMELEWEHIXBATH D, 3319 SERL7.
EFHE T CHED IR b E < (19.33), BRI RBIEWE (13.33) ZRLE. KR
TR DN B REC AN MR SN,

fEFfiic BN T, Bt CEHIIZAREAPR s (BiEE CBE: t(8)
-2.01, p=0.07) BOD, ZOMIBWTHCITE - hEFME i Those
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HTHHMEHINRARIIMETE R o7 (BCFHE : AR BEE : ¢(8) = -0.97,
p =035 ABL CH :t(8)=-0.14, p=0.51, BEE CHE: £(8) =0.68, p =
0.89 ; fliZ 7MiM - ABEL BEE: £(8) = 0.51, p = 0.62, A#EX CHBE: £(8) =-0.96,
p = 0.36) .

£ 4.7 SPQ R a7 OVIGE + (R A=
REBREZF B fth & 511

A Bt 28.83 + 6.40 15.44 + 8.56
B & 33.19 + 8.81 13.33 + 5.36
CE 2950 + 9.81 19.33 + 4.94

4.3.4 HNERE

KEL TR, NWERSE LTERER T V77— MEFEMLZ. Q1-Q2-Q61CBL
THELZ D THMNT 5. RTORGEHRIE, 5% B ONERERIZICH L.

[QLVR TORY —F#HiEH, YO S5WERLELAER?) ISHLT, B0
G EFIR L7z, AHOEBREIZIZL AR Lo/ EZE L. BEOH
BRE IR L2 OMEMNZ RSN, CRICBWTIE, DX O BRELE)-
7= L BB U 7= 3% o 7.

[Q2.VR TORE—FMEH, 7XX—DHERZEHRLE L7h? (X7 NNK—
FERPIONE WSRO TIE TR L) 2 TR AL EZ W) LT, BEtE C
BOKRILEZF D, BEEIEBRLZDWEND o722, CEHTIXRERERIC
Bk Lol b [T 2HEREDZ D o 7.

[Q6. AL —FAHFBICBEH LT, VR TOMENAFTIZED S HWHE L BN
T2 WAL T, BEEOMOETR L. ABOWERE X VR 22/ TOMY %
ATNERCRBIE DAL TWA Z ARG XNz, BHTIERAZERL T
iZLTED, VROWEDPABIHEL TV ehZL OfE X hmEah
7z. CHIZBWTY, VR TOMENFE L Z LRI N,

T/, EEROUGENRA ML R, BREOMEIIHNL, VR TOAEY —FHEKHIC
R DR T X THEREICE o T THBETH o Z e B2 TOHOHERE D S
M NnT.

4.4 ER

AT HANE, RAEFERD NE e R ¥ —FFRE OO BT O B iR % A
T2 ThHol. JFoNLMRELY, THHROEAWOLS) - A —FHE
HOMELEH) - A —FKBEAOMR - MEERD 4 DOIHIIT T TEREZTS.
FHHZOEAER OZT) - AV —FHEHOELLE) - A —FABEANDOTRIC
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BV, X UDICKEITILT 2R OMAERE R LTz, 20D, ki 2K
IO BB T 2ERZ2ITo72. /2, MEEBEZRTREETOR/REZREL TER
PiTo 7=,

4.4.1 FEHOROEGEFOEH

EE (1] TREBNZOEN AR AL & H12NT 2 2 2R
Nz, FER LT, K415 K416 225705 X 5 IWCBIRD 4 B HOZEH D AH
R (1] Z2FF L7z, BiRo 4 REICHIBEME RLTED, RKEHERDO AFIX
FHEHZDOBIROHEKICHWEEN D 3 Z L RS,

L LSS, REEZROERMANCIIES (1) 3 Fahkror-.

CEIBEEZ TR ODEMNERPMERLTVS D0, FREZIHAMERHHE
an (K415 - K4.16) . RO ANBHZWIGE, MERISODENERMET
T EDFHRRIOEN BRI E F 2 AJREMED D - 7-.
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72 L8 LeftOpenness 0.808 +£0.125
RightOpenness 0.803 +0.129
Left PupilPositionX 0.476 £ 0.034
LeftPupilPositionY 0.541 £ 0.025
RightPupilPositionX 0.498 £ 0.028
RightPupilPositionY 0.587 £ 0.023
LeftPupiltDiameter 3.179 £0.155
RightPupiltDiameter 3.219 £0.157

CombineGazeRayoriginX
CombineGazeRayoriginY
CombineGazeRayoriginZ
CombineGazeRaydirectionX
CombineGazeRaydirectionY
CombineGazeRaydirectionZ
LeftGazeRayoriginX
LeftGazeRayoriginY

Left GazeRayoriginZ

Left GazeRaydirectionX

Left GazeRaydirectionY

0.0001 £ 0.007
0.0006 £ 0.001
—0.031 = 0.002
0.075 £ 0.073

—0.024 £ 0.054
0.973 £ 0.013

—0.034 £ 0.001
0.0015 £ 0.001
—0.032 = 0.002
0.082 £ 0.074

—0.022 £ 0.057
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CombineGazeRayoriginX
CombineGazeRayoriginY
CombineGazeRayoriginZ

CombineGazeRaydirectionX
CombineGazeRaydirectionY
CombineGazeRaydirectionZ

LeftGazeRayoriginX
LeftGazeRayoriginY

Left GazeRayoriginZ

Left GazeRaydirectionX
LeftGazeRaydirectionY
LeftGazeRaydirectionZ
Right GazeRayoriginX
RightGazeRayoriginY
Right GazeRayoriginZ
Right GazeRaydirectionX
Right GazeRaydirectionY
Right GazeRaydirectionZ

B¥ I5H T ITERE
LeftGazeRaydirectionZ 0.972 £0.014
Right GazeRayoriginX 0.031 4+ 0.001
Right GazeRayoriginY 0.0000 £ 0.001
Right GazeRayoriginZ —0.031 + 0.002
Right GazeRaydirectionX 0.067 £0.074
Right GazeRaydirectionY —0.025 + 0.054
Right GazeRaydirectionZ 0.974 £0.013

HDBEE  LeftOpenness 0.764 +0.133
RightOpenness 0.771 £ 0.131
Left PupilPositionX 0.429 £ 0.024
LeftPupilPositionY 0.519 + 0.029
RightPupilPositionX 0.438 £0.025
RightPupilPositionY 0.557 + 0.022
LeftPupiltDiameter 3.193 + 0.204
RightPupiltDiameter 2.932 £0.186

—0.0032 £ 0.007
0.0022 £ 0.001
—0.030 £ 0.001
—0.015 £ 0.056
—0.092 = 0.052
0.976 + 0.011
—0.034 £ 0.001
0.0031 £ 0.001
—0.031 = 0.002
—0.013 £ 0.058
—0.086 = 0.055
0.978 £0.011
0.029 4= 0.001
0.0016 £ 0.001
—0.030 £ 0.001
—0.020 £ 0.056
—0.093 = 0.053
0.976 £ 0.011
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headcollider (251 E&X#, ZHLIHE Table & Cube IZ5F E X172, headcollider %
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WEF EXhTna.

5612172 DELEROLEN ZFH OTRITR LTz, £z, KR53 ICEHD
BEFLIERICBE 5 2 SR X DL EFERE R L2, v¥ - KA v b=—D UMIE
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XWX EOEK?RZ L Roh. 2o DR (5.6« £5.3) 3HEY
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# 5.20 ARERIRIRT — & | KO KEE OF g0

{72

B IEH T IR RE

A B LeftOpenness 0.697 4 0.144
RightOpenness 0.707 £0.142
LeftPupilPositionX 0.461 +0.041
LeftPupilPositionY 0.520 + 0.041
RightPupilPositionX 0.487 £ 0.045
RightPupilPositionY 0.548 £ 0.032
LeftPupilDiameter 2.988 + 0.252
Right PupilDiameter 2.939 4+ 0.225
CombineGazeRayOriginX —0.0003 £ 0.011
CombineGazeRayOriginY 1.205 + 0.001
CombineGazeRayOriginZ —0.040 4+ 0.003
CombineGazeRayDirectionX  —0.014 + 0.091
CombineGazeRayDirectionY  —0.191 + 0.078
CombineGazeRayDirectionZ ~ 0.947 + 0.030

B& LeftOpenness 0.684 £ 0.124

RightOpenness 0.610 £0.137
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B IEE T IEERE
LeftPupilPositionX 0.401 £ 0.043
LeftPupilPositionY 0.592 £+ 0.046
RightPupilPositionX 0.432 £ 0.036
RightPupilPositionY 0.581 £ 0.058
LeftPupilDiameter 3.717 £ 0.303
RightPupilDiameter 3.615 £ 0.303
CombineGazeRayOriginX 0.0011 £ 0.013
CombineGazeRayOriginY 1.202 £ 0.002
CombineGazeRayOriginZ —0.038 £ 0.002
CombineGazeRayDirectionX  —0.005 % 0.068
CombineGazeRayDirectionY  —0.133 £ 0.059
CombineGazeRayDirectionZ ~ 0.971 + 0.020

C# LeftOpenness 0.755 + 0.142
RightOpenness 0.754 £0.141
LeftPupilPositionX 0.528 £ 0.033
LeftPupilPositionY 0.544 +0.023
RightPupilPositionX 0.511 £0.029
RightPupilPositionY 0.617 £0.021
LeftPupilDiameter 3.378 £ 0.308
RightPupilDiameter 3.363 £0.247
CombineGazeRayOriginX —0.0018 £ 0.009
CombineGazeRayOriginY 1.204 + 0.001
CombineGazeRayOriginZ —0.040 £ 0.003
CombineGazeRayDirectionX  0.008 =+ 0.106
CombineGazeRayDirectionY  —0.093 + 0.053
CombineGazeRayDirectionZ 0.956 £+ 0.026
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# 5.3: BEFLIERRICREE 3 % K RpIA] DX oD LR SR

B BFRIX D L8R U-statistic p-value BE
A 8% 0-60s vs 60.1-120s 181346.000  0.123 1.s.
0-60s vs 120.1-180s 145256.000  p <.00 ok
0-60s vs 180.1-240s 197602.000  0.003 *

0-60s vs 240.1-300s 242445.000 p <.00 ok
60.1-120s vs 120.1-180s  140770.000  p <.00 ok
60.1-120s vs 180.1-240s  198103.000  0.002 *
60.1-120s vs 240.1-300s ~ 247671.000  p <.00 ok
120.1-180s vs 180.1-240s  152682.000  p <.00 ok
120.1-180s vs 240.1-300s  185967.000  0.100 T
180.1-240s vs 240.1-300s  175455.000  0.124 1.8.

B ## 0-60s vs 60.1-120s 190234.000  0.045 *
0-60s vs 120.1-180s 178902.000  p <.00 ok

0-60s vs 180.1-240s 210567.000  0.080 T

0-60s vs 240.1-300s 243345.000  0.125 1.S.
60.1-120s vs 120.1-180s  150123.000 p <.00 ok
60.1-120s vs 180.1-240s  195678.000  0.010 *
60.1-120s vs 240.1-300s ~ 245432.000  0.110 n.s
120.1-180s vs 180.1-240s  165234.000  0.020 *
120.1-180s vs 240.1-300s ~ 200567.000  0.090 T
180.1-240s vs 240.1-300s  190123.000  0.112 n.s

C# 0-60s vs 60.1-120s 175678.000  p <.00 Kok
0-60s vs 120.1-180s 190567.000  p <.00 ok
0-60s vs 180.1-240s 200123.000  0.070 T

0-60s vs 240.1-300s 235678.000  0.125 n.s
60.1-120s vs 120.1-180s  170234.000  p <.00 Kok
60.1-120s vs 180.1-240s  195432.000  0.030 *
60.1-120s vs 240.1-300s ~ 240345.000  0.115 n.s.
120.1-180s vs 180.1-240s  180567.000  0.060 T
120.1-180s vs 240.1-300s  210123.000  0.100 T
180.1-240s vs 240.1-300s  200345.000  0.122 n.s

FEins. p>.1, Tp<.l, *p<.05 *p<.01
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