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Abstract

Chapter 1. Introduction
Background

When people are deeply focused on activities such as sports or video games,
they sometimes enter a state called "flow." Flow is a feeling of being fully
absorbed in an activity, with both concentration and enjoyment
(Csikszentmihalyi, 1990). In sports, this state is widely known as "being in
the zone." In Japan, athletes often describe it as "Entering the Zone”, and
they report performing very well during this state.

Flow experience has been linked to better performance in sports and video
game playing many times. For example, meta-analyses have shown a
moderate positive correlation between flow experience and game performance
(Harris et al., 2023).

Performance in thinking and movement tasks is usually judged by two
aspects: speed and accuracy. In most cases, there is a trade-off between these
two: when people try to respond faster, they make more mistakes, and when
they try to be accurate, they need more time. This is called the Speed-
Accuracy Trade-off (SAT; Wickelgren, 1977; Heitz, 2014). Under high time
pressure, people tend to make more mistakes because they must choose speed
over accuracy.

However, some athletes report unusual experiences during flow states.
Taylor (2020; 2024) found that athletes in deep focus reported being able to
"think faster than usual" and "respond accurately to brief events." These
reports suggest that flow states may help people overcome the usual speed-
accuracy trade-off.

Despite these findings, why this happens is still unclear, partly because of
methodological limitations in earlier studies: they used questionnaires given
after the task and changed task difficulty before the experiment. First, most
earlier studies changed task difficulty in advance and compared flow
experience between conditions, so they could not track how immersion
changes while people do the task. Second, deciding whether people were in
flow still depended on questionnaires given after the task. Third, the link
between physiological indicators and performance was not studied at the

same time.



Purpose and Hypotheses

In this study, I developed a new experimental framework using Tetris to
examine whether flow-related mental states happen together with better
performance in a real-time task under time pressure. Unlike earlier studies
that focused on "under what conditions flow happens,"” I examined whether
flow-related mental states "happen together with better performance" after
controlling for time pressure and skill using statistics.

I measured performance by whether players created "pits" or not. Pits are
empty cells that get surrounded by blocks and cannot be filled by any Tetris
piece. Rows with pits cannot be cleared, so a board with many pits quickly
accumulates and leads to game over.

I tested three hypotheses. Hypothesis 1: When people experience flow,
their mental resources increase. As a result, performance on a secondary task
improves, and there 1s a positive correlation between secondary task
performance and flow tendency. Hypothesis 2: Flow-related mental states
improve performance (chance of not creating pits). This effect is stronger
under high time pressure than under low time pressure (time pressure X
immersion interaction). Hypothesis 3: The link between immersion and
performance depends on skill level (time pressure X immersion X skill three-
way interaction). For Hypothesis 3, two predictions were possible: either
experts benefit more from flow states because their basic processing is
automatic, or beginners benefit more because they are more likely to run out
of resources, which flow states may help.

Chapter 2. Method
Participants

Twenty-seven graduate students from Japan Advanced Institute of
Science and Technology took part in the experiment. Three were removed
because their pupil data could not be recorded. The final sample was 24
participants (20 males, 4 females, mean age = 24.54 years, SD= 2.53).

Main task

Participants played a standard version of Tetris as the main task. I used
the Meta-T platform (Lindstedt & Gray, 2015), which can record all key
presses and board states in milliseconds. Participants used arrow keys to
control the pieces: up key to rotate, left/right keys to move, and down key to
drop. They were told to play as fast as possible and aim for a high score.



Secondary task (simple reaction task)

To measure immersion, participants also performed a secondary task
while playing Tetris. A red circle (25 pixels wide) appeared randomly at one
of the four corners of the screen. Participants had to press the X key as quickly
and accurately as possible when they saw it. The circle was shown for 400 ms,
but responses were accepted until the next circle appeared. The time between
circles followed a power-law distribution (¢ = 2.0, minimum 3 seconds,
maximum 40 seconds). This design prevented prediction of stimulus timing.
Pupil diameter

I recorded participants' pupil diameter using a Tobii Pro Spectrum eye
tracker attached to the monitor. Pupil diameter reflects arousal level and task
engagement on a second-by-second basis.

Procedure

After explaining the experiment, I calibrated the eye tracker. Participants
then completed practice games until they reached Level 2 once or Level 1
twice (maximum 8 games). All participants met this standard within 8 games.
The main experiment had 8 games, each ending when the participant reached
game over. After each game, participants answered a 10-item flow experience
questionnaire.

Flow questionnaire

I used a Japanese flow questionnaire (Ishimura, 2014) to measure
subjective flow experience. Participants rated how strongly they felt each of
10 feelings during the game on a scale from 1 (weak) to 7 (strong).
Chapters 3—5. Time Pressure Index

To measure time pressure at each Tetris episode (from each block appearance to
completion), I used principal component analysis (PCA) on 9 board state
variables (such as board height, number of pits, bumpiness) plus game level.
The first principal component (PC1) explained 81.1% of the total variance.
Board state variables showed high loadings on PC1, while game level showed
a relatively low loading. This means time pressure in Tetris is mainly
determined by the board state (how high and messy the board is), not by the
falling speed of pieces.

Time pressure had a significant main effect (8= —0.609, p < .001, OR =
0.54). Episodes with higher time pressure were more likely to create pits. This

confirmed that the time pressure index was valid.



Chapter 6. Immersion Index

Flow 1s a subjective experience, but I wanted to measure immersion
during task performance, not just after. To do this, I used canonical
correlation analysis (CCA) to find the relationship between three
body/behavior measures (pupil diameter, reaction time, response rate in
secondary task) and 10 flow questionnaire items. The first canonical
correlation was r=.523, showing a moderate relationship. I used the loadings
from CCA to create a combined immersion index. The loadings were: reaction
time (reversed) = .393, response rate = .447, and pupil diameter (reversed and
squared) = .159.

Hypothesis 1 (Cognitive resources increase during flow). The CCA showed
that games with higher flow tendency also had better secondary task
performance (shorter reaction time, higher response rate). This supports
Hypothesis 1: when people experience flow, their mental resources increase,
and secondary task performance improves along with main task focus.
Chapter 7. Performance Prediction

I used logistic regression to predict episode-level performance (whether
the player created a pit or not) from time pressure, immersion, and skill. All
variables were standardized (mean =0, SD=1).

Skill had a significant main effect (8 = +0.306, p < .001, OR = 1.36).
Participants with higher skill were less likely to create pits.

Hypothesis 2 (Immersion main effect and interaction with time pressure).
Immersion had a significant main effect (6=+0.150, p=.007, OR=1.16). This
means that episodes with 1 SD higher immersion had about 16% higher odds
of not creating pits compared to average episodes. This result shows that flow-
related mental states happened together with better performance, even after
controlling for time pressure and skill. The interaction between time pressure
and immersion was marginally significant (p = .055). Although Hypothesis 2
was not fully supported, there was a trend in the predicted direction.

Hypothesis 3 (Three-way interaction). The three-way interaction among
time pressure, immersion, and skill was significant (8= —0.116, p = .003). To
understand this pattern, I divided participants into high and low skill groups,
and divided episodes into high and low time pressure and immersion
conditions. In the low skill group, the effect of immersion was small under
low time pressure (+.015) but large under high time pressure (+.059). In the



high skill group, the effect of immersion was similar under low time pressure
(+.007) and high time pressure (+.039). The difference between conditions was
about 1.5 times larger in the low skill group (+.044) than in the high skill
group (+.032). This result supports the prediction that beginners benefit more
from flow states than experts do.

Chapter 8. Discussion

Why beginners benefit more. The three-way interaction can be explained
by the difference between automatic and controlled processing (Schneider &
Shiffrin, 1977). Experts have automatized basic task processing, so they use
few mental resources. Even under high time pressure, they have enough
resources and can maintain performance regardless of immersion level. In
contrast, beginners rely mostly on controlled processing, which uses limited
mental resources. Under high time pressure, they are likely to run out of
resources.

The CCA results (Hypothesis 1) suggested that mental resources increase
during flow states. If this is true, the benefit of increased resources should be
larger for beginners who tend to run out of resources than for experts who
already have enough. The pattern observed in this study—the effect of
immersion was largest in the low skill, high time pressure condition—
matches this prediction.

Limitations

This study has several limitations. First, I cannot determine the causal
relationship. This study used a correlational design, so I cannot tell whether
immersion improves performance, performance improves immersion, or a
third factor affects both. Second, there is a concern about circularity in the
immersion index. I defined immersion partly by secondary task performance,
and then showed that immersion predicts Tetris performance. This may
simply mean that good secondary task performance happens together with
good Tetris performance, without necessarily involving "immersion" as a
mental state.

Contribution

Despite these limitations, this study made several contributions. Unlike
prior studies that manipulated difficulty beforehand, I measured time
pressure from board features after the experiment and controlled for it
statistically. The main effect of immersion was still significant after this
control. Also, I directly examined whether flow-related states happen



together with better performance, rather than asking under what conditions
flow occurs.
Conclusion

This study examined whether flow-related mental states happen together
with better performance in a Tetris task. The main effect of immersion on
performance was significant, showing that flow-related states and better
performance co-occurred even after controlling for time pressure and skill.
The CCA results suggested that mental resources may increase during flow.
The three-way interaction showed that beginners benefit more from flow
states than experts, possibly because beginners are more likely to run out of
resources under time pressure. These findings provide evidence for the
functional link between flow experience and performance in real-time
cognitive tasks.
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ITEERWEREEE UTHALE ST STV,

IO OEE R T D121, 5 R A BERPICEEE T, BRIREE T
DBFRAE & N T H—~ VA ILFC T 27 T e —FRNa0TH 5. #
TR ORFREOEENIFHACERI L, FEHICHST 5 2 & T, FrfE
DL RN ETERANIREEE N7 3 —~ U AR AR TE 5.

1L.ORIMFEELELTOT FYR

BANRRE L N T —~ U R L OBMRZRRFTT 2720121, SFHERTH O1TH)
T—EEGHTTCELZ L, LU THENREIVGRELZHAIAD D Z EDRD B
N5, AR TIEINO OB TT M) AZEBRRELE LTHWS.

7 b U R (Tetris®) (%, 1985 (2 Alexey Pajitnov (L > TR SN D
MpRANT— L THD., 7oA Y—I%, EEESHOETFTLTLS S 7 FEOF
Wozwey sz (7R /) ZEEE - BEj S, B FERER<EDHZ LT
FOHNEHEET . F—APRETT Ao T T ey 7 O FHEN EF L, 7
LA ¥ —I3 L0 E WK CH & BEZ AT O WENEL D, 2O — LT A
NZEY, AL —2NTho CTHBEIREBIIA R EZEL, 7 R I /D
Bl (B Y —R) T IO COMREIREE L /TEN A2 Fedk 35 Z E N A[RET
5. T NURE, B L— L ThY RN MR, HIl, HEE, 1T, sz



RLEVOT LRI T v 22 B REANRRETH L7720, BB FICE
FHNT =~ AFRIZBNTIAS HWNWH N TEL  (e.g., Lindstedt &
Gray, 2015; Gray & Lindstedt, 2017). =L C, T FU R TZ7a—% KL
W —ALTHDHT ENRBIITVND (Keller, 2016).

F72, 7 MU AT, RWAIMIZ L - TERHB LEET 2 X)) &b
(ZE Y72 IEMEICALE T D (EfES) 2 &EARDBNDH DT, FRERIIYESID
Efe S22 % KIFT (Sibert & Rahman, 2025). 727-L, Z®O kL — K47
DT —LHOEDRERT, EOXIRRBIZBNTAELL2O0THL NI
TWRWDT, ZOREHONITAZLELEETHS.

DL, TR AL, BEOBMT 0 AREAHNCEET AETH D
M, ZO LEEEIZB W CE O m LB Sz L LT, Zhudd IBREER
(B z0E, TmFEFRELSTWT MY S 2 03kR) kb0, THE
K] (BIzE, 7 A Y —BHORMLENE ELE) X200 NnEsy
B 5 2 LIIR S TliE . Z ORBEICHHLT 5 7= D12, M o #ES % 5w Y)
IZEFRL, MUK T2 0ERH 5.

— 5T, ZHEfEE U THWD B SEREIE, FITITs LTk bl i
EITOF T OMRETHAT-D, T N AD X D @ISR N b3 B ERE L
T8, WIIFERI MG EA RS ENMEETE S, ZORMEICL Y, T
B (7 N UR) OHES EARE & TN, FRENRIEO L ZRET D Z & AR
LD,

1.6 T RURICEITA"#HE" ERFREIE

7 N Z DG ERFRAMARIIE T 2RI BE A ET S, LarL, AR
TUA Y —F&x%RE LT, BEOWRRIIG U RS E 2 i E &b L
TEAFFRITR O TN D, JEROMTED L <IX, 7 FU I OF FHE (L-3L)
K70y OFERERYESE NS THBEEHWTEHES E 2 KR ENICEIEL T
X 72 (Keller et al., 2011; Spiel et al., 2017).

ZZT Iy (level)) &%, 7 RY RZBIT D7 — L E\ITEEZRTELKT
b5, < OFT M) RFEETIE, —ERDOIA HEZ LIV ERL, b
SN ENRDET RY S OFE T IEENENT 5. (EROHFIETIX, ZD level
MIRFFE DO EF AR HER & L Tifbiv T 7z,

—J, NLHEEIZT NV REZM@ENEL I VI RALELI BB I b T
X7, ZOX I BRIRICB VDL, ANTLHENKET 2B ML 35720,
MEEREED T#E L &) 23+ 2720 DB MENERE L T, BEROE S, KX
D#% (holes), MIMDOFEEE (bumpiness), HETEX D741 VL VWo 2R ES
MAEDLEEFHMEEN A VSN TWS  (Thiery & Scherrer, 2009) .



Lindstedt & Gray (2015) 1%, Z 5 L7z Al AFE CHW DL DR M E 2 AT
DORBHAIEICEATE DL 2REBL, ZNOLDORMELZEHETEXDLT MU R
EERT7T v N7 4 — A Meta-T ZEIFR L7-.

AWFFE T, BFEEICTFET 585 E LT level EMENREREL D )5 % 6
M E D, FR 8T (PCA) 12 L 0 7 — X BREN I IR R FEAE 2 M5k 3 5 . 1evel
BB Y MCEDHBHIL, ERMIET level PHFRIED FERE & I TX
Tl e aBE R, TOTFHEEZFEIMMIIKRFET 2720 THD. b L level DFFH
JEOREZIZTND72 IR, PCAIZBWTEWANEZ R TIXT TH D, T,
MEPIREE SO M@ VAR EZ T 72 50, RFEEIEE FEE LD S8
WBHRREIC L > THESND Z ENRBEEIND.

ZORGENEE 2 DIX, level EMHEIRENLT LE B L2WEDOTHD.
OB AEE TR level OEERETHMEMAFEA LN D 7 — LA — 1 "—|TF8
LH—0, BE LR level THMEZIKSHEFRFTE 5. 37205, [ALU level
THoTHT LAY —DRERT 2 M e R I IR RBIC L > TREC R
72D AlREMEN B D (5 B THAR).

L5 i Tl 7= & 51, FFREDOHE KIZ= T — OROARR) OEE 7= 57,
AWFFE T, BEFEEICE SO TRREZERIZER L, €0 X 9 Z2mRFHE
JEARTIC BN T, BAIREEN R T p—< L A (IEHES) OHEFFICE D L 5 7
BHZDDNERGET 5.

1LTHREDE & RER

ARFZEIE, 7 U RFEA VT, 7o — K5 L BT A3RARER = Y —
RN DO/NNT =< A THT 50 ERAET 52 2B ET 5.

L2 BTl 7=k 512, 7a—1KBr & X7 —~ A _EOBE TV K L
HEINTWD. L, ZOREOFRHMNFEM T+ ST, 1.3
HiTIE, HAREBIZEIT 23RBS ROM LD —DDEMA =L L LT
EZOND L EHm U AETIE, ZOEEEZREFT 57008 —HE L
T, BEZATHOAR ATERIE L T 3 —~  ZADOBMRE N 5. SATHFSE
DTG FESNM 2 EBREDEIEL, DX IRt o —RNELLTW
D BTS00 THo7z. L, ERFRALEE 2 ZR LEiI R o84
LHREZE WM D% < T, RPORFICRER IR 3 5 o2 8h &
YV 5507 TR T p—~ o A& WE (e. g. Patsis, et al., 2013) L, =L 7
—FAEDRRE T TE TV,

Z T CAMFIETIX, HES A FATNICIIERLE - BGHET, FRMICS — AR
RWFREICHE KT 5N T 4 —~< U A LA RIS ER 20 bl 7= BT, 7
o —{KER & BT B ERANRAED (87—~ R L LT 50 2HETT S



7 MU R EHWZEZRRITIE, AR—=M5E Lt L T D0 OF S H 5.
AR—Y OB TITREOMHINKHETH Y, 73—~ AOFHHHIEIC
HERANH D, UK LT B Y AT, $XTOBRIEATIEF—2RREEZ I Y
FOEAL CRUBRTE D L LB, MmfFEEICLVRITI LS E 2 EE&{LT
X5H. Fh, TRV AT T —ZE LT WSS —ATHDL E LD (Keller,
2016).

7T MU AD L D 7 s OB e R CUE, BT ORI SMRGE ST,
MEERREC T4 67 MU XV OfEER EL OBRDPFITI L ITE#BT 5.
ARFZETIE, 29 LIEHRIOERZE S TR L a2 nwE#as [ A X
ELTHERT 20 Tide <, #EHMISHHIT 2 2 L TERAREBE X7 r—v
A DR ERET 5. BERMICIE, M EIC L 0 ERIT S L oFfEZ E&(b
L, AFXF VO ANZEE & BITHFTET WITHLAIAT Z & C, T O %]
L7299 X CEABIEOREHET 5.

BRI, LTFTOT7 7an—F 285, £79°, BAFMEICE SN THFZE Y
— FOREE2EENT D (5 3F). ki, AR - 1TEHEE L 7 o —(KBRoOE
AL, 7o — (KR & B o AR AT D (6 B). 20 LT, K
J£ & ARV EFEICHE L, SAFRIEN =B Y — FEALO R T +—~< A (R
DOHERR) &2 TT D0 aMEEd 25 (7T%).

MRAET DARFUILL T O Th 5.

L1 7o —Z2 KR L T\ D & X IERMI R R ERERNE KT 5. 20
FERL LT, BIRBZRBED AT —~ o 2D & 7 o —EmMEDORIZITIE
OFENSH 5.

RE 2 . 7o — KB L BET 2R AREBIC W T, N7 v R (REHR

SIROHESR) 1Xm BT 5. FRC, ZORRIFREFESMEWSF LD b EmnSiRic
BWTEBFICBZEIND (FEHE X BAOREEN).

BEE & O BAER 2 Pl 2B IUILL FTo@E v Th 5. KEMESM: Tk
N=2AT A L DNRT =~ AREL, BEEORMM/ NIV, —JF, ERREES
HTIENT =~ ABNE T T 5720, BAIZLDIEN L PARICBIE S
HEEBEZDBND.

RF 3 : WAL NRTH—< ZAOBARKRIE, AFAVKEIZL > THESND (FF
BE X #BA X ZXL03RAAEER).

B 3 I OWTIE, ZHERDF BN HOWTEE D TRINATRETH 5. — T,
ARE I RE O AR B BEME S LTV 5 728 (Schneider & Shiffrin,
1977), 7 v — KBk & BET L IREDORELZ L0 2T T WA REER H 5.
fth 5 TlE, WI0E Z FRIREORFC L D BEN KRS WAREY & 5. AIFSE
T, SIKRHEEROAEEEZ BT L, T OMRITHERICESWTELRTS.



Y e == = .
F2E MRDTE

AHF5EIE, Meta-T 7T v k7 4 —2A (Lindstedt & Gray, 2015) Z ML LT
TR L7e B 2 b & LTI T, FROZINF L, FHENRT b 227
A LRNRG, F—AEEICERSND HBICH L TRIST D22 EARD 5
.

2.1 RERDIRE

F2BR1L, Dell Precision 7740 2 ¥ 2 —ZIZ k> THE L, ZOMH L Eizo
EV2451 T 4 A7 LA RSN, 2oL &, WEICEESNZTA T vl
—Tobii Pro Spectrum Z H\\\THINE OULERE L QAL Z TS L7, FEBRCIX
SHEAE AW, Z2IMEOEL, BB LIOT A N7 v — 0Ok A Y e @& 2R

7.

2.2 RERDR

SIMBFNHK L CEBROMELEZHHA L= b, HERCHEALENHEY)IC S T&
52X, TA T o h—DOF ¥ VT L—araiiolz. TDH%, ERSINCH
720 FARBR DO E Z HefR T 5726, SMMEN 1 77— 2128\ T Level 2 |28
T 57, Level 1IZ2BZETAHET, 875 —Lbx ERELT, ZNLENDT—
AT — LA —N"—0ET HE THERITZIThEZ. 2O, £ TORINEMN
8 7 — LLINICHAEZ - LT, FEBREUTIZ 8 7 — L4, ZnENSME N7 — A
F—R—=ZETHETITh. &7 — L& TH#H, ZIET7 0 —KRICET 5
10 JHH OERME Ak, 2014:35) [ZOWT, #EPICR UTERREOMRE D fE
AVE 1 UhEW) BT (REW) OBME TR L 7-.

2.3 EEBOSmME

FER I TAL PR IR AT K B R PO RFBe A 2T 4 nS ML=, D55
SAIZOWTITEAREN IS TE RN o720 T, HEBITOERM TR L. &
> THEBEOSZMEBELIL 24 4 (B 20 4, M4 4, FFEE 24.54 3%, SD =
2.53) Th-oT-.

2.4 RERDRE

2.4.1 X%&E (T U R)

ZINE L, EEN 2T N A2 EREE LTI LA Lz, 7 MU RAO#E/EIXx
—AR— Fo+FX—iTbhi. BEHEX, EX—T3I onlg, £4H%—T
RDOEEBE), FX—T /O Ray 7 Tholz. ZMHFITIL, TXHETHE



<, BESEZAELTCTLATDL %R LT
2.4.2 _EFRE (BREEEE)

BNEOFEZG 5720, RIVGEE (ZHERE) & U THMBUSHREZ [RIRFZ
FERE L. BARAIICIE, oA ISR OCARREY (B 25 v ') AEEHO
PUREDWFT NN T F DCERSN, ZMFEILZ N AR LIRE TX 57207
W BRI X =2 X ok b7, BT 400ms BFEREIN D08, B
DZAFTIR DRTE DR S D F Tk S 7z, B OFERBEIRICIL, ~E om0
(REFEE @ = 2.0, UK/ 3B, KM 40 ) 28k L. Th
1%, EWHERRTIESINE SRR O HEBLZ T3l LT L E W EREA~OEADEE
SNDH—F, MIRICEWHEBTIET — 2 BB RET5 v MEEEHET 57
DTHDH. ZOMETIE, BB B~5 ) PMHEZEICALL T, BV
(20 BLLE) & —EOMRTHET 5720, FHEROTHIZ Rz L>o+
DIRT — A EMRTED.

FEH S U7 B R R R O B Ll 1L 6. 00 B, I 8. 68 #0(SD = 6.64) Th
STo. ZBIMFEBDRFEOHEZ TR L TR o722 & 2R 5720, flgiE R
[MkE & BOSRE OB, d6 X ORI RO XH (3-5 7, 5-10 5, 10-20 #,
20-40 )12 &L D AR LD ZEEZ FHRIITKRAE LT-. ZOREE, MHEIXAEE TR
<(r=.02 ¢(5437) = 1.59, p = .11), AEKLFZHXMEH THEZITRD
Lotz (2 7B) = 6.31, p=.10). ZNHDOFERNE, REH/AMITLD
LT ] B D 3% 8 23 R B D T 2 S BT B IR L Tz Z & SRS S
7.

SIMEIZIX, 7 U ZAOENE L ROV A~D SO OFfE % [FIRF 2T, W
TNHROEWRETE LT HELS IEFEICATT D LSO FBR LT,

7 — Nl OF K 1R



X 1. AFETHERLZEE Meta-T) OF —AEE. FRIZT b U ROBHE
(10 BX20 FTDF VY » F), EMIIcAaT « HEEFA V& - BEOLL, £
FIZRIZETT AT MU I DL a—0BNRRENS. A LEEORWVEHER
BT —EREOERERETHY, SMEFIEXT NI RET LA LR b Z ORI
PHBE L BRERBY ELHIF—2FH L TRET I B3RO,

2.4.3 NEERWVESHFDIBSF
VN e G 73 0¥ R 2 5 AN e N S S ot ¢ R (B i e = e N S 7 G
(KRB - KSEC-A20250602901) %32 F Tirbir=.

HIE F— 8 DA
3.1 EREHOIME

TR AT KT — DNOREE, B, B X OEALRORERYT — & % 5k
THELHIL, Y- RZEIZENLET XL LT, £ Y — NICELE
IRef], HEARERGE ZUT2056), FHBEAR R A HERICRER L. fl
BB LXOEAROY 7Y 7 L— NI 60Hz THolo. BIME T LIThEISHn

10



IO T—2 T A%, B —LAtya ryNRBENAWVE 9K
Yty a NI —EOHMMNE RN L ETHRA L, RO AE %IRRT AR D
EFRIZHEASWTEE L.

3.2 T7—%5 v kERTANE

AKWFFED AT NTIE, FELTT M) RDT A el aniz=
vy — RENOT—H4ty hEaHW=Z, 1Y — KX, 1207 M) I JHRH
BLTHOEENTETTH2ETOHEEERIND. F—L2F—N"—IELT
Rl ST 7 — D RN LTSGR, okt e ro7oie= vy — RS 23, 135
(185 ' — 1) ThoT-.

3.3MNTA—< U RIEE : 9% (Pits) DERE

AWML T, 1 =Y — FHEMIZBIT 52 FOELELOMELZ T8 (pits) | @
ARICESTEETD. 7ayZIiZlENL R EICLY, I /7 THDDLZ LD
TERWERELE R EEFRTD. ROHIITIXHETE WD, "E2E
TR R 2GR ISR 2 B Y A — A — R — 2 ) 23U (Sibert et al., 2017).
LT, HEAITEWHTZENTE R LY, ZOREFE-TLEDLRWVWEE
[EWF| FeHheTZENTED.

.31 RDEE

Lindstedt & Gray (2015) (ZHi&HT H9ERkOT MU ZZFH LT-AFZE T,
TRy ZICHENCZEZEAEVERMICIN] ELTERLTE . LLLENRD,
ZDEFRTIE, ZHENLDO EEBBKINTHNTY, I/ OFRIIHIFIC L 0 2
EARARERET A R &SRR DD, oo EmE I OMEICED
IR DF R EMEICEFHITT 2720, AR TIE, 2 /72 DL ITEELTYH
BERARER S AR VAR RRIC I VEEL, il L L TER L.
Fo, TRUVATEHTHEESCT NI (I, 0, T, S, Z, J, L) BRHBL, &
NENTGIRN R D70, R—DZ2ZABLTH-> THRIEREMIXI  OfEHE
Lo THRRD. 22T, &3 FEEICHOWTREGERATREZR 22 & /L O3 A 5]
IZHEH LT,

3.3.27EMDFIEEE

ROVEMERET HITHZ0, TFHEO R OER/MEEZ V-, 2k
(EDI PR THED LW OBERL, RbEMEREETH S, A=
B Y — R Ll U TR EEIN L7=5E % TR & HE Lz,

SHEINER (M= 157, SD = .048) (I Y —KH-v 27 L ADMEER
L (r=-.624, R?=.389, p < .001), /HEMMOAMEE LD Bfli7e —EFEE
T LNT =V ADENIRTRIR T L 72D 2 DR I N, ek, ERE

11



# (TuyZIZWlENTEZABLVE) ZHWESGE ORI R = 1369 TH
DD, AWIFRIZE T DHERITIER LD mWT AR OWREERH 5.

FAE BEEREZOER

4.1 BEERDIRHL

BEE 2T 22 8UE, 7 MU A&xtg L L=/ — 2o AL PR TR &z
AETE MR HBIR L=, 7 U 2 Al OFFZ2 T, BmEikiEo TR %
BAEAL T 2 72 OFHmBIE B S C & 7=, FHMIBEIS & X, M om X, B
DROE, MEEE R O MM E W > B O EEZMAGHLE T, ZOBEMN E
OREELE LVIRENEZEH T 284 CTH D, ABFIETIL, Thiery & Scherrer
(2009) AL B =— L7~ Board Characteristics for Tetris Score (BCTS) Frf#&
BREA A L7, BCTS 121, Dellacherie (2011) DFEAMEA% (2 7 OE#E &,
17 « FEEE (row/column transitions: MEEDOKAT « FITBWTZEHE/L L H
FolzvARNI D EDSEIE), HFHES (well depth: WAl 7 v v 7 THE
NT-HEEDIES) 728) BL W Thiery & Scherrer (2009) 72V A L 7-Hi&
(RO E (hole depth: RO EICHEAER~T=7 v v 7 D), REEZTITHR
RE) WEEND. IO ORMEIL, AT LA Y —ICBT AT A MIEHEE
(action-value estimation; Thiery & Scherrer, 2009) <°, A7 LA ¥—
X AEES M E O T (Spiel et al., 2017) ICHTHDHZ ENRENT
WD, AHIFFECHE A ATREZR BCTS 241X 43 fE CTH 7=,

411 D T—4

BEERINO T2, =Y — RBEMLOT —# (= 23,135 =&Y — R) &2/ — AL
AUUZERI L=, &7 — L5 G 185) 1225\ T, 43 IO mIREE KN
2% LT 6 T OERF & CEYE mean, fEYERZE std, HAfE max, 75 /73—
B AV qT5, HEES trend, BRE last) ZBEMH L, 262 OFEEZ AR L
2. ZZTCTHIES (trend) &1, ¥Y—2AWNTOTZE Y — NESEZMHALE, 4i%
B HIES & LIRS ICB T 2 EREETH 0, 7F—2ITIcrED
BB OEAMH I KT,

JeATHFSE (e. g. Sibert & Rahman, 2025) (ZH#EL, FHIHTICHIT 5 HIES
ELT, =2 A —NR_"—F TICHEL - KT Y — R (max_episode) & FH >
7.

4.1.2 tHBED#T

F77, 262 OFFMEE B E OMBESMTZEE L. kK=t Y — K

(max_episode) & OFEHRIE W AL 20 240 A 3 1 ITRT.

12



#1. 262 DBHBHBE L HEARTE Y — K8 (nax_episode) & OHBESHT#ER (L
AL 20 280 . BEAIT [EBL _E0GE] OBRNTHS. bets_THEDIE
¥ BCTS B ZR L, FR;ILEHIT landing height (/) DEFEHE ),
mean_height (BE DOFEHE X), max_height BHE DB KE ), weighted_cells

(B ETCERAMNT L=/ E), rows_with_pits/rows_with_holes (/NZ&TefT
#), eroded piece cells (74 VEETHEXI-EAE) THD. EXFHEI,
trend (7 —ALEITICH 5 BIER), std (FE¥ERZE), mean (FWE) XK.
pits_new X XX/ D¥AF1, 0, T, S, Z, J, L) 1%, UK/ 2HKEFT
B L2 m B DREERT.

NEAZ T r
1 bets_landing_height_trend —. 864
2 bets_mean_height_trend —. 863
3 bets_sum_height_trend —. 863
4 bets_max_height_trend —. 861
5 bets_weighted_cells_trend —. 852
6 bets_rows_with_pits_trend —. 832
7 bets_rows_with_holes_trend —. 832
8 bets_landing_height_std —. 802
9 bets_min_height_trend —. 785
10 bets_max_height_std - 771
11 bets_eroded_piece_cells_mean +. 760
12 pits_new_0O_trend —. 756
13 pits_new_S_trend —. 755
14 pits_new_L_trend —. 754
15 pits_new_7Z_trend —. 753
16 pits_new_T_trend —. 752
17 pits_new_trend —. 750
18 pits_new_J_trend —. 748
19 bets_sum_height_std —. 731
20 bcts_mean_height_std —. 731

13



FERE AT ORER, % (trend) THEM LIZEEN Bz o7z, AL 7 £
[T _XTtrend THYH, WTFNHAEDOHBEZRLZ. ZHik, 7 —AETIZHED
MR O E S RN OBBEINT HHM D RN — LT E, BRI — LA — 3 —
WZEDHZ L EEWRTS.

4.1. 3 WFEEICK S TR

FBEOHTICIN 2., HEME €5 /L (Lasso [ElJF, Random Forest, Gradient
Boosting) (2 XA PRI 2 Fh L7=. 262 ORMEZRIALHE, kot Y —
R% (max_episode) & HIIZELE LT, 5 WEIARERGLC X 0 TRk %2 57
L7e (3%2).

2. BREEETNMCLABERTE Y — FEOTFRKEE. 262 DBESEEL
AL, ATt Y — F¥ (nax_episode) # BHEE L LT, 5 HBIZZERSE
WL THBEZFM U7, R7(CV) IIRERIEICBIT AR ERED L EEZ R
7.

TV R (CV)
Lasso [A])F . 751
Random Forest . 903
Gradient Boosting . 892

3ODERMRDLZTNITY XLNNTG R > .75 2R L, Random Forest |X
R?=.903 L bEWTHKE AR LT-. i, BENLEEKIC KL > TR
B Y — RE DO 90% % it TE 5 Z L 2B L, FHEOHRM & & LT
MR ENE VEYEE RO L ERIBE LTV D.
414 IEMBEERT 2ZHM

PP B LV DT Tl (trend) OEEHE(FZE (std) THE LA
MEWTHI 2R LTz, LavL, trend 137 — A& THEOY & L TR ENT
WAHTH, =Y — REALOGHTIZITE S 2. Ko T, =8 Y — RL~ULDRF
WEFEAE 2 #5535 PCA TlE, oY — R 2EE (raw values) % fif
HIT20ENDL. 7F—AREOM[N (trend) TIE72<, =Y — NEEAT
DIRFERZ D Z LT, WALE L RT 5 —~  AEEBOREE ST TX 5.
CDOHERHIZERNEEE R DR 0D ERGET 2720, FEEIZ OV Tl L
SEEIE (mean) O TH — AR E OMBEZHEE L. (& 3). M ITBH
BE7—ALVLTENLTEETHY, REEORIELEKE L THWS Z &
NTED.
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K3 T—LUNUGHTICRIT 582 (trend) & FHHME (mean) (K SFHBED
B =Y — RV OERGGIT TIREEZER T 57D, BEEEOR
HEHTHLEHETH T 2HERNR NI NERIEL .

BE trend r mean r =4y HIE
bcts_landing height —. 864 —. 633 +.231 CEUA
bcts_mean_height —. 863 —. 587 +. 276 CEUA
bects_max_height —-. 861 —. 576 +. 284 FRUN
bcts_weighted_cells —. 852 - 631 +.221 CEUA
bcts_rows_with_pits —-. 832 —. bb4 +. 278 FRUN
bets_n_pits - 724 - 526 +. 198 FRU
bets_pit_depth - 712 —. 543 +.169 RN
bcts_col_transitions —. 689 — 424 +. 265 HRR AT

E. || > .50 = 5R/Vy, |2 > .30 = PRRE.

SEREIC X HFEBIIHIEA L 0 b 17~ 28 FEETI WL DD, 8 BEh 7 BHT
[r| > .50 OEWHBIE R L, @A T |7l > .30 OPFREL OB
Shiz. ZOREENS, BREE A AV - PCA 12 K AR RIEFEE ORERLIT 224 T
H DAL

4.2 ZEHIRMEDREF ERBDEERE

FERE M DAE RIS &, I EFRIE AT 2B 2 EE L. BEIZHTC
> TClE, JTTEBHN THRARTE Y — M (nax_episode) & DR (EE4EKD) 25 I
A7 25 FMLAN OB AR & Uiz, & 11 BA7 20 Z2¥A 7R L7223, 21~25 {if
(21X bets_n_pits(ix K= E Y — R# (max_episode) & OFHEH r = —.724),
bets_pit_depth(r = — 712), bets_col_transitions(r = — 689)ZENE £ T
Wiz, ZHD OEFII R OEECEmONMZR L TEBY, & SBEHOEK T
TIIE 2 DI W IRIRRE ORI 2 SR~ 5 7208 L7z, £72, level 3% T
HWEZEEHETH2EHTHY, RMHKZ KT 57208 L.

bets_sum_height (FHR D KX X728 347) 1% bets_mean_height (2 fi7) & 5247240
B (r=1.000) 2/~ L=, 24U, Tetris OMEIZHWCHIEAEE (10 51) T
BDHTWD, @S ORI & EEBBIEIERORRIZH 5 2 LITERKT 5. 207D,
bets_sum_height % R4+ L, bets_mean_height Zf: M L 7=. [EAEIC,
bets_rows_with_holes (7 f\Z) % bets_rows_with pits (6 fir) &EIFIE[E— Ok
BEPELTWDHIZH (3.3 1HiZH), HTLWEFK TH D bets_rows_with_pits
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ZERH L.

bets_min_height (9 fi7) 13 TR LIRWIIOE S E2RKT N, T OHNIZERR
W2 ZBRETE 0% 7 ORI T 5. Bl 21X, & bIRWSIRENHF
W (WZ2 7 ey 7 I ENTHEE) 172> T D85S, TR LA CliidE
PREETH S, —J57, bets_landing height (1 fi2) [FEBRIZ I/ ZEE LI2E
SEPELTEBY, oA Y —0NHEET HDRREL XD EEICK®RT 5.
bets_min_height I3BER FOAARELE AlRem S 128 &, EEEORETTHE) & Teft
L9 DRI LT,

bets_eroded_piece_cells (1147) 1574 VHETHZ =LA LEZHIE L TE
D, AR — R (max_episode) & ODFEEIILIE (= +.760) THoT7-. ZDOE
X TENTETF T4 U HECHES LI 2R 1L TEBY, KFEE (LA v—2»0
BEHTARES) TERL T+ —<v L ADEETHD. LoT, HERENS 3
T =~ ADRELPERT D72 ORA LT

BE L7 9 BEOZ UM ERFET D728, b DEIZZERFEIC X 0 M-S T
MZE DR Y — R (nax_episode) D FRINHTEZFERE L=, 9 BEROH%
W84, PHIKFSEE L Lasso [Al)f T £2(CV) =.998, Random Forest T R?(CV)
= .984, Gradient Boosting T R7(CV) = .987 TH-o7-. TN O DIEHITA 262 &
BERWEESE (F2: 87 = .751~.903) Z EFE->TERY, BELEZ I EHN
TLRMEZHER L oo/ KT Y — N (max_episode) D TN 453 72 15 & P&
FLTWAZLERLTWND.

4.3 REMGTEHEY b+

UL EORFT 2/ T, FFREFEIE AT 5485 LTUTO 9 BEaEE L
7z.

- level: »7'—AMETEZ#RTEE. Meta-T TIL 10 74 P HE T LT level 2
1 EHL, level RENRDET RY I OFETFHENEIMT S (level 0 TIL.0
/17, level 9 LIFET 0.1 #/17). level 137 — A A =27 A L L CHEREHIHI
WEEEHET2EBTH L=, KFEEEIEICE DT,

 bets_landing height: BV'—ADFM L 7- 5 X.

* bets_mean_height: MmO EE I (FEAEND) .

* bets_max_height: & O KE .

* bets_weighted_cells: (ETAEIICLIVEAFIT LB (R)) . &
VM ICH DTS ER SN S.

*bets_rows_with_pits: 7C GEINI L7205 703% R CTWA D TIX W=D hEkD
EF ;3.3 1 HiZ ) 25078

- bets_n_pits: RGERDOERR) ORI
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* bets_pit_depth: JNORS (BN AERDER) D EITH HFE—FINOHE -
7o~ ZADH).

*bets_col_transitions: KHNIEITFHLEENL (vR) LTy s THEST
T (v R) OUIYEDY FEOA G

bets. TR E DA 8T, BmOT — 20 bEAELZFREE (Board
Configuration and Tetromino Statistics; BCTS) THD. ZiILHDOEHKIL, B
Bletgimn A LR > TS IREE, TRbb 7 LA v —0RRHBRE Z K
WOOHHIREEZARNTHEL TND.

FOE TRAOMICLAREERIT7OHEE

5.1 TEYV—FLARNILDOEREIE (State)

23,135 TE Y — RaExtRIZ, 4.3 HiCEiE Lz 9 B aEu(r (B0, FEdE
W7 1) L7z ECERD O &2 EHR Lz, TR oL, 250OMET 2 E%%
DI ORI R B A (RS ST 2 FETHY, B 1 Fapks (PCL)
T OEBDO B E R L <HHAT L FRERT.

F AN ERDGHTORERZ/RT. B 1 Faksy (PCl) X255 81. 1%% 7
L7z, PCl OFHRENHDITEm N EnD, 9 BRI — OEAER 7 (FRRE
J£) ZHEL TS EIRTE 5.

#4 Y —FUL_INVOERSDITCEBIT B8 1 ERS (PCl) ~DARE.
23,135 B Y — REXRIZ 9 BREZE RN L TERD ST EFEREL7Z. PCLIX
25580 81 1%ZHHA Lz, BEKRBERK (bets)) W THHEWEDARE
ERLIEDOIZXIL, level AR EITIMERANT /NS o Tz,

B PC1 AR E
bcts_mean_height +. 362
bets_rows_with_pits +. 360
bets_weighted_cells +. 356
bcts_n_pits +. 352
bets_pit_depth +. 3561
bcts_landing height +. 347
bets_max_height +. 345
bcts_col_transitions +.342
level +.103
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TR TOMEMRIEZEEUZX L CTIEDORAMENFED b, 2 H DL [FE—D
RERME S ZHE L TWD Z LR S, BIEIRIEZ S (bets_*) OAME
1%, 342~. 362 OFPH TIZIFHETH =Dk L, level @ PCl AffE(Z. 103
EFRFRNT N E Do Tz, — . TFEHR 10% D PC2 TIX, level A M EIL 0. 990
Thololod, PCL & PC2 THEO R 2BEIKELZIE A TWL LB N5,

level @ PCl ~DOFHEBIREMTHHEHIE, LAY —DAFNLIKHEIZL
T level CARMENRIEDBARA RS Z LITH D, HIOLEHESHBE IRV level

(Ew%Tﬁﬁ)maﬁf&ﬁﬂﬁﬁiﬁbﬁ LA—N—=ZED. T2bb,
INHEDT AT —ITE o TULNME level s @] &L WO MABDENRELS.
—ﬁ,%%%m%whmﬂifﬁ LEHITIE DN, O b 21K < He
FTx5720 5 level « | EWOMAETDOENELSD. TDO L HIT level
EEARBE DRGSR A F VK HEIZ L - TR T 57280, 7 — X 2K THS
L level EMEIRAEEELOFERINTHFE D, PCA IZFUWNT level 73 PCLICEHH LIZ
L ol tE2bN5.

DOFERIL, 1.6 Bi TR TR, J72bh, iR TEE (level) DAT
iﬁ%ﬁ%ﬁ@’**f%&w:k%%ﬁm IEFLTWD., LAY —N2E
Bl %%#éﬁ%ﬁi<@T@f%@%®fiﬁ< ZTOHETHEEDL ETED

KO BEIREEIZ o> TV D MDIZ L - TIREDDTH S.

Z ™ PCl 227% Uj( E— ZEE (time_pressure_state) | & EF L7-.
PClL A 7 M@V E, ME A LN Y RDBIZUVIREE, T 70b HERFRIIARH A
dﬁmﬁ %%#‘mmléawfmm%ﬁokﬁ ZDFRHIFREN TH T

W, FEFE U CREMEREEIL R mIREEA I L > TR ST D

5.2 FRINZ A EDIREL

MEN—ZAFHEEOZYHEERIET D720, £7—2ICBIT5

time_pressure_state O -HJE & 7 — LAk & OFBEEZ R LT, %@ﬁ%, 54
KTtV — K (max_episode) & OFHESIX r=—-. 580, 77— A 27 (max_score)
EOMBIE r =559 Thot (K2). WIFhd |rl > .50 OEWEEITH
b, REE m~xﬁﬁrﬂmm& LEE RN — A —R—IZEY, ZAaT
RN E DR STz, Z ORERIE, Mk U7 R EFR AR N R D &7 — L7
—v A TPHT HRYMEEFFOZ L AR LTV D,
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B4 2. W] EFEEE DR L Y DORREER K. £/ RVIER 4 1T LT PCL AT
BB 77 CRRILLIEZELDOTHD. HAFME, BRUZEBER 27 (%
F—AIZBIT D PClL 22T OWHE) L7 — bR &RV — FEBLY
Z2a7) &OMEBREERT. BOWBRIX|r| = .50 DEEREFT. Level &
BRSEER 2T EHERTEY — F(r = 880 BLNT—LRaT (r =
—.559) LBWADHEER L2, BEOTHINZ YN MR I,

bets_mean_height -
bcts_rows_with_pits
bcts_weighted_cells
bcts_n_pits -
bets_pit_depth
bcts_landing_height

bcts_max_height

bcts_col_transitions -

000 005 010 015 020 025 030 035
PC1 &ifiE

5. 3 IR B IEDIREL : #HR1FRRE & DR

B ER I DA Z B RFET 5720, 1| =8 Y — RH 720 I3 L 7K
(episode_duration) & DR Z T L7=. 2, = VB OREEETO [—
T ST OBERBRERRTH DL AT Z kﬂf%é IR TR 23 m v RIS
WTHE, LA P—13 R I ) 2RET IS 252020, BERFRITEL 726
HETHISNG.

TE Y — RUUL T, FEE & BERRICROMBENRD bl (r = - 295,
p < .001). 7=72L, F—=L L~V THENT LD EIEOMHBEICER U7z (r = +.358,
p < .001). ZOWHIAAL SO, AFAVICEIHBEAENRRTHD &%
255, BARRIZIE, AFLDERWT LA Y — T8 EICEE N 00, sl
O LN LT W=D, F—LHENN TR & TEERBOSINE T S FRBE
M EWV D BT EOIEOMBENEL 5.

ZOMAEOEBE L -0, BINE Z L IE AN A G L. F Ok E,
224 H DOZMFITBNTHIFN e < ADOMHEBENGED bivlc (R r = —.391, SD
= .107, #iFH: - 745 ~ —.198; ¢(23) = -17.61, p < .001). T 7pbb, [E—
D7 A X —WTIE, FEREDEVRIUE EERIERFREINE S 72 o Tz, Z O
FAL, AAFZECHERR L 7 FEREFREE DY, 7 LA v — o LB 72 R R U010 &k % 1

IR TWA Z 2R LTINS,
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FOE READIEE

AR TIE, BAREZ ZBAITHET 5729, AR X O Ef S A
R L LCHWD. LavL, 25 DOA&H - fTEFEEN TR B AERE2 &0
FEEECBE L TV A A TIER ., £ 2 CARETIE, E34ER - 1TEHEE (6.1
i) & FEM 7 e — kB (6.2f1) ZENENERLT I AT, WHEOHEE
IEAERHEASHT (CCA) (2 X W #ard 5% (6.3 fi). CCAlE, 2 DD~ D
MR Z R KAL T MRS E RO D FIETH Y, BEOAR - 1TEMHEE L EE D
7 u—gMEE OBMRE RO TE 5. CCA OFERN S LN D AN R,
BN 7 v —(KBR L OBEIC CORERF G L TV D0 &7 RIS TIE, 2
DIERARI AT L LTHY, 3 OO4H - [TENHEE A A LT-EAM BTG
AT 5 (6.4 ).

ZOHRERIZE D, L 1 o7 e —EMHEE EEANIEET S ESnD A
- ATEEE OFERE O J7 e GRATETHE RS L < ITRAMER—E) 2 Hmad 5.

6.1 RADEE - TENER

BNERTAR - ATEMRIE & LT, AR TIZLL T O 3 FEiE % 7z,
—EHRBERORE (dual_task_rt) :

2. 4. 2 Bi CIR AR RHANE A~ DSOS 2 W2, 2 oRR R oS~ ERIE
REFJHTHDLTD, ZORRHBNRZEETHD. Lo T, A BT L TRIG
L72ikdT &, Hillga Bk U 7= RIS TR L2 TANRIET D AlRetEnn 5 5.
F 2T, MIGRESARICH o~ IREET /L (Gamma Mixture Model) Zf L,
OO RSy ORISR KD < BOR) & RWERUSKEIEy (R LR DR
HERs) Z AR ety BE L7=. #IHEIX K-means 7 7 A% U 72 LB HOME &
A=V sXT A —% 50ms M HRXE L, Nelder-Mead 5 CTHE DO HEE % i/ ML,
L7z, &7 — % ORIGEERARICxE LT 1~10 5@ M Z@H L, A X
HWEFEE BICO) ICHE DT RE R ERINL 720G, &b EBRKISHT 550
D 95 99% % (K 980ms) A BME & L CR%E L7z, ZOBERBOKIGE [ —HEif
RE~OFN RS & UTEAL, BIELZ B2 72 SITRIZIE D ROSFEE I
BWTIRELTH-T-.

“EHRBERSE (dual_task_rate)
PBERPEA~DONHR (A&t v M/ BRIEED . 2 CRIBIBENL, R3S
AR A, Bk o> GMM {2 & 0 B H S 7= BiE (K9 980ms) Z 8 2 5 —H i
BT 5000 TREL Miss))] & LTHRHLE., A%t v MR
LN DISESE LTz,

BEFLEE (pupil_mean) :
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Tobii Pro Spectrum 74 b7 v h—IZ XV HIE LI-EARLZ Y — KNT
UL LT b D&, 1 =Y — RH7- 0 oL sE LTHf-7-. ABFZETiE, A
NEZFTHT D720, BF2ME ORI OWT, BANEREL (2 22 71k)
L CHOMIT W=,

E FLARIC BT A AR 24 M (Vacaru et al., 2025) 12T T, EILZRDIE
25 1.5 mm AR E/1X 9.0 mm 2B X HBUENFLER SN TV H=E Y — N3
e L TR L.

6.1.1 —EFELEAZOHE U FROMBRK

i FLAR & —EHARRERSIRE R O BAMR & T3 5 728, GMMIZ & 0 B H & 7= FEfE
(9 980ms) WIZU N o 1= BT B Y — K (= 4,417) ZXR51C, AR Q) B X
WZE ORI (Z®) il A, —HRESRMZ BIERE 3 5 FR T %
1Tol=. TORE, “WHOBRKITS = +1.21 T, AEMEANZRLEZ (p
=.066, ¢=+1.009). F7o, “EHEDUSRIZOWTIE, “HEBEREA TR
SN2 Y Y — R0rF 8,852) xR DEYF T 21T o 72, L ORGSR, —
WHOFREIL S = 0.0063 THY, AETH-oT(p=. 016, ¢ = -2.198). 72
B, 2 OO CIREOMERHEN KX < B b D%, BIED R r— /L i3 i
L2 ThD (SFEIE ms HAL, IS 0~1 OFFH). ZoOfESRIE, 1.4
i Cub 7= Yerkes—Dodson ¥EH] (Yerkes & Dodson, 1908) 723/~ i U & DR
REBEENTHL. T7200, BMKISHEEIZE N TY, REKERSTETH
KT ECTHABITIETL, PREDO L EITRL AL 725 (Welford, 1980; Arent
& Landers, 2003). REFLEE & ATENELE OIEFIEEMR A MFTd 2 BRICIE kN
WS ADT(e.g. van den Brink et al., 2016), A#FPETH ZfE(LIZ LD
B ANPNEEAE L D B AIEIE S L2, 22T, ZEELSh-REALED R
(Z)1%, EARNEE(Z = 0) b OTEBEDORRE 2 K. REAKETAMEA - 43
ARICBWTIEEDfE O TIERSMANCEE L, U FRORE- 7 3 —~
AR IT Z OB Z LI HE U D (Beerendonk et al. 2025). ZAUideRRE
RITH T DI ERAL GRS AT ORI A0S U TS RetE 2 51
RS 22 L) OBNEMBIRINTEY, ROBEBEICRB I N REKYE (F
RO BWHAL) TRT v U ARKEILEND I EEERT S LRS- T,
EAPNIEREALE D 7 = 0 (AN 1X, TOMEANTE > TORETEEKUEIC
ITVAIREEIZ IS T D EARETE 5. AMFZETIE, OB & FIERITEA K Z WIZ
ERIFIREETRT LY, ADFFEOTIHRE ) AW, -2 132 =0
DL EHRKME (0) 20, TEKENMIANTEELREET51ZE (1Z] K
EWEE) NS REE L D.
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6.2 EADEEMFER (T 0—KER)

7 a— KB O E T EBIREE S LT, A TIEAR (2014) Ik 5 7R
—E R E e (& 5. ZoOEMKIE, EBOHEZICE TS 7 e —iET%
<HWHALTET-(e.g., Hirao, 2016; Takahashi & Ichikawa, 2025). ZhI#
(357 — 2 TR, REPIOE CTEROMS 2 10 HAIZOWT 7 A THZE
L.

£ 5. Ak (2014) 7 v —ERIMK. MBI — KT LI, F— IRk
CUTORREIZONWT, ZOBRIDESENE LUNIW) D T(REW) DRX
I CHE L.

IHH (3 Thzx:EE)
FLATWND Fun
ISk oV (N QAT Losing time
ay b= (9 ELI) TED Control
Er=EnTnd Losing self
Vo E FiZEHnTnsg Own mind
FERICEFLTND Focused
IEL N2 TND Going well
Fy L@k LTnD Challenge
FESRDEGELR®H D Confident
HIEIZM D> TV D Goal

6.3 £ - ITENHER L 7 0 —(KERDEE

6.3.1 oohr7r—%4

6. 1 BiCiEF L7z 3 DDA - ATEVEEE (BUGSKEHE, ROSFH, BEFLE-Z%) 23, 6.2
BCERLETEN R 7o —KBRrE Eo X5 R CHET L E2ERL L.
6.2 HiCER L= 7 0 —{KBROERKA~DRIZEIIS 7 — LB TELONZT-9,
OIS — LBALTITY, 6. 1 i TER LIEAHBEITRS —2N0eT v Y —
ROVHEE LTHE L, 7 e —ERRORBEDIEFICES T ol 11
TF—=NT RN L, ST A S22 — 5503 1714 Th o7z
6.3.2 & 5IFERS

BAM - ATERRIE S 7 o —KBRAGEHER L OMBEE RN LT 2 A, RIGFH
A (EARE VT ELOEDN N & &2k d) (RT) 1% r=+.337(p <.001),
BOSEEIE r = +.306(p < .001), BEALR(GZ)ILr=+113(p=.139) Th-o7-.
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6. 3. 3 [EUEFH BT

WIZ, 3 DDA - ATERIEN 7 0 —(KBROZ R oG & E o X 5 I T %
DERETT A0, IEMEMBASHT (CCA) 23 L7z (K 3). AH - {rohieEt
v N &R Lyn—HEEEHEEy b (103HH) OMOEEHEZEH L
FEE B 1 IEYERERS (CVD) 1X = .523 TH Y, W ORICHRE OBENZRD
bivie (&6).

3. BWAIEOMR : EXEMBISHT (CCA) DFER. £/ SR MITRBEHEED CV1
~OEEAFE (HERE) 277, A 3RVEER (2014:% 5) 07 0 — KRR
(B8 2 EMEHE O (V1 ~DEEARFREZRT,

“ERERGE - g

ZERRERTREE - +0. 776

). 314

6. IEYEFBESAT (CCA) I2381) % EXEMRE (55 | EYEMRBELZ R T 5585 .
174 77— L2 ZXRRIZ, 3 >DAEHE - TEEE L 7 v —HRK 10 THE O IEXEFEE
ST EEME LTz, 851 EXEMBNL r = .523 Thole. ZOREEDL LI, 6.4
TELERETD.

=L CV1 IE¥EMREK
BOGREfR] SR (-RT) . 393
IS . 447
Mg FLEE (—27) . 159

6.4 7 0—{&MICZ & HEBIMEIRERDETEEM

CCAZIIT A% 1| EHEERET, MAKEy NOBELY R LT ABEES TH
L. Lo, & 1 IEEEREICBIT A4 - ATEfEEo E¥EEENY, 7 o—
KB & DB EICB W TEEEN EDOREFG LTV EINERML TS, 20D
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EYERBICE SO CTHEHARIEOEAZRETH 2 LT, 7u— KR LKk bim<
B D ERANRRE A 2 IR AR T 5. & | EVEMBEARERR T 5 K151
DIEHEREL (R 6) OMxHEZGFICTHIAZ Z LICLVIERILL, AL LTHW
2. BIEEAZ 2T — RiChbl-o>T 7 B L=, ZOELTNEMZEH
BT, ThbbARFETIILL FICERT D IEIEEZEAEE L LT

Immersion = (0.393 X Z—gry + 0.447 X Z( + 0.159 x Z(

S —Zzﬁ;é‘ﬁ))
/(0.393 + 0.447 + 0.159)

ZORERIE, 7R MR E S - AR Y, BIREEO SIS A E S, K
JERBENWI EEBWRT D, 6o T, ZORBITMGH 1 238 L, 7 e —%{KB
LTW5 & EITIERBARI R TR EIRME KT 5700, RIVKGREO I 52 5
MRS, RIGREORM M ET20 2 & 2RiEd 5.

7, WEALEED VI ~O% A8 RAER) Tp 2B & LT, ST o RS
ZxbNnD. 6.1 fiTRLEL ST, BAE ) & CERMEEETT Y — R
LUV T ERBE#EZ/R L7z, LaL, K CCA X7 — A L~LTHEN L T
0, FIREZS—LNORTEY — FOFHHEE L THEHSH TN,

7 1 — BRI S — AT IS — Ak 58 U7 BRI AR & [T T 5 b
DTHY, “HEHREEEO 7 — L EEZ 07 — A RROFEMABE 5 & B K
Wed . —F, BARIETE Y — R L ORBMREOE B Z L2 HIEETH Y,
5 — WPHICERT D & ZOBRNEB O EA kbR S, MARIETE Y —
RL~L Tl mEEBGE S B L TV, Y—AL~L~DEHICE Y =
OBENFHLL, FRELT7n— KR E OFERBEATEE -7z L B2
HND.

AFTI, 7o — KR BT AR AR AR L, T OO ICHEVER 1 %
ALz, L7TEICHR~ L 9IS, ROFEO BROIE, 7 v —{kER & B 53850
RREAR ST+ —< L R L T 20 EREET D 2L Th D, RIKEEDRK
flEE OMBEBEITNE, 7o —RBRIZEBIEROH K & I+ 2 arRerE 23R
ISR, RFE T, AR CHER LR A2 AT, EiETHET b 2
ZBNTEE Y — FRALDAT = 2 (R SRR £ TR 57
BT 5.
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FIEFBEERZUY 2T ETORAEE
[ZKBINTHF—T U ADF A
1.1 2WAE

3SETERLE-L OIS, AFETIZ Y — REffONRT y—< 2 2% ['R%E
LI R oleh] &) EEBTRET S, 20 fEO BRERIZK LT,
b CHERK L7 RFRIE, 6 B CHEAk L7 AR, BIXOAXFANRED LS ITE
BEANERFTH0, BV RTF v ZERON Z I LT-.

HROERT TREZBOI o7y (1= MR, 0 = ) & L7z, A
BUTHFRE, BAEARE, A%, BLOINOLD 2k - 3 IRZA/ERTEE L
7-. A% /LIE, Lindstedt & Gray (2019) 123X, £&IMED 8 ¥ —LiZBIT
HEE AT EAL 4 F—LDOWHED 6 FefR E L THEI Lz, X TOMRIALHK
I3 7 YL L CRA LT,

INTRIGR E T ooy — NS, ERERM MR Sy, 2 ORi1R O GMM
XD REHENZBIME (K 980ms) INDORIGAH -7y — KD H b, [
WL X o720y OHITEICHITE Y — ROENNER T8, &7 — LD EAH]D
TV — RZRA L, SOICKBIELERINLIZRER, = 4,397 ThoTz.
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1.2 %58

1.2 1 ENREXBFHER

B 4. BEREIE(TP), ¥A, AXNERMERBEORBKRE 2%55/3 5SS
JUTHER L. AL REEOEHR(p < .001). REENEVIZ ETHERE
BPET L. AL BBADEDR(p = .007). BABTWIE ERHMERRH M
EUL BT REELEADOKZEEM (p=.055). AT :3RZAAEM (p=.003).
RFFEE L A DBRIZIAF NV AKBIZ Lo TEREARZ Y-V ER L.

EMR BEE EBMREA
1.0~ 0.968 0.914
0.876

. 0.799 o8-

£ 3
0.6-
Loo- &
K S
A A
T T
0.4-

Sae- )
Z z
= &

02- 02-

0.0- ; 0.0- "

B &
lﬁF‘iE
FREE x BA XEMEH SZKEEHEFFI
—EEA
—EEA

0.8- 08
® ¥
ﬁo 6- ﬁo 6
X X
At Al
T T
04~ R 04-
D) D)
z z

02- 02-

00-

EsEE EHEE

"ﬁ!‘u‘lE {Eﬁ HE "'ﬁ!‘ﬂE

BYRAT 4y Z ARG ORREZR 4 B LOE TITRT,

REFEE D ENRIFAE TH 72 (4 = -0.609, p < .001, 7= —13.534, OR(E:
A v X)) = 0.54). BEEAENTE Y — RIFEREZHECTHENRE N E Z &
R ST, ZORERD D, b FETHERL L 7ZRERRIEFRIE O 2 USRS S Tz
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#2717 vPRT 4 v ARSI ORER. OR = vy . T _XTOEHILZESE
fbZfTo 7.

=K V4 p OR
R 0. 609 < .001 0. 54
BA +0. 150 . 007 1. 16
231 +0. 306 < .001 1. 36
IR X A —0. 091 . 055 0.91
%%E;<X# ~0.103 010 0. 90
BA X AF +0. 028 538 1. 03
H§?i5izj;j%/\ ~0.116 .003 0. 89

AFXFNVDOEMELERE THo7=(F = +0.306, p < .001, = +5.565, OR =
1.36). AFIAADREWNSIHIEEREESCIRWVIHERER ST,
BADERRLEE TH-12(F = 40.150, p = .007, z = +2.712, OR =
1.16). A > Xt 1.16 1%, AFEEED 1SDmVvw= Y — R T, FHMe= ey
— R &g U CREHERFT 24 AR 16%mW 2 &2 BT 5. ZOREEIT,
7 — KR & BET D RAIREN R T p—~ o AD\ L EHET S Z L AR
LTW5.

B, KEOO AT 4w 7 BUFSHT T, F—SNENERO=E Y —
RZ5HT LW D728, BUAMER OSLHEORE D 72 SHU TV e VW AT EEME DS
bbb, ZOMBEIIHLT D20, SIEE 7 7 AKX L Liz—bHE H R
(GEE: Generalized Estimating Equations) (2K BBt 2 FEiE L7=. =D
FER, WADEI(p <.001), FEMEEEADOZHENEM (p=.026), BLUV3
RZHEAEH (p < .00) OWTINHEHEETH Y, ARUFFEOHREFOEEME D R
ni-.

1.2. 2 {5 2 DREE : BFRIE x BADOXEER

REEE L EADOKZ BEERIFAE BB TH 7= (p = . 055, z = -1.922). L7=A%
ST, i 2 DEFENDI DT TIEHARWD, EHTHLEETHLEZARWERLE
otz FORD, BAEERONRSE — 2 il 5720, BT BAZZNT
PRI T2 BRSO EI L, B&IRICB T 7 ERRA2EH L (#£3).

27



K 8. FFRIE L EADRMERTHERIR, FEKEZTRET2HICHFIL, 4544
CRIT D TGHERFRER N L. EREESRG TIHEAIZ X 5E1F+ 011, HiHE
JEZMTIX+ 047 TH Y, BRMICIIBERRERGICB O TRADHER LD
REVMEMABIRBD vk,

BN A =
TKIRER . 943 . 953 +. 011
e R . 800 . 847 +.047

IRIFRI SR ClE,  mEARE SRR AREO SRR D 213+, 011 Th - 7= (K
BN 943, @A 953). EFFESMETIE, Z0EIT+H 047 LV REhoT
(KB, 800, kA, 847).

7.2. 3 {RER 3 DIREE : BFfEE x BA X XAF¥I)ILDIXRXEEH

RERIE, A, AX LD 3R AERITAERE TCH-72(F =-0.116, p=.003).
X 4 A TFIORT LIS, FFRE L EADOBMRIZ AT KYEIZ L » TR D
—VERLTE. 2D 3 WA DR E — /%%aﬁétb AL, FERE,

BAZENENFRRET2HICHFIL, 8 KB T DGR RELZFE N L (&
9).

R9. AF¥N, KHE, BAORBHINHERR. £E¥E FRET 2 BZHHE
L, 8RR DRI REZFH L.

KR ¥ A ¥V

(EREIN LN (EREFN A
fECHRE [ £ . 931 . 946 . 953 . 960
e IRE R R . 764 . 823 . 840 . 878

A FVRETI, IR RS 5 Ei ARE & AR ARED JCHERFER D 221
+.015 E/NE o7 (RIEA. 931, EiEA.946). —F, EEFERESRE Tz 0z
[3+.059 LHHETH 7= (KA. 764, Ei% A 823). MSGMFEDZE(+. 044) 1%, &
RFRESRFICB W TEAD LY REANT =~ RCHETHZ L EHRLT
WD, AT VEETIL, RS T o203+, 007 (7% . 953, miv% . 960),
E R E S T o+ 039 (K% A. 840, i A.878) TH W, Wikffn
(+. 032 ITEAF NBEL D /NS o Tz,

28



1.3 1IN E

ARETIE, 1L7THEH TG 2 & 3 A MGE L7z,

F—IT, MADEDNRIFAETHY (p=.007), 7 —{KEE @I 558H40IK
RENNT p—< ZAOM EEHET D ERERINTE (FRTD).

T, FEMEEBAOZEERITAEMERTHY (p=.055), &2 &—3
T DMEANLA D2, B L TIT 5 72 3Rl T C & id BER I Sl s T
ADHEN I KREL RLEANED LN (£8).

B=AZ, SIRHEEHITAERETHY (p=.003), KER3 CTPHIL/ZHEY, KFH
JE L BADBMRMN A F L KHEC L - TR D Z ENHRENT (F9).

FOE B
8.1 BIRFRRE L 7 O—{EmME & D&

7 R U ZAD LD REHNRILO LT D MR L B2, BIRERE & LT
AE LIZBMPOSRREE, FICR CESETHL EMRETH I ENTE 5720,
FRAETE IR 2 D DIZHE LTV D ARBFJEIE, Z ORIREVE D iR & 7 v —
DEF G, 7 —RKEBTHIRAMEHRD —E T 5 7O IZEIKEE O BAE D %
L2 D0, HHWET m—IREETITFRRIEIRAME KT 5 72 D (2RI R O i
WA BT 200 (REE 1) 2R L7z,

6.4 Hi TR L7z 7 v —Ha M & BRSO plifg O IEXEMHBI AT IS, (i 1 Z2om
g HfRER LIz, T35, 7 e —REBTIE, “EHREIZR W TS EEHIR
D= DI FIRAE DO AR B LTS, o L ARG K L2 /it & 5.

8.2 R ADEHR

BADEIRPAE CTho7c T &%, BT 54 8H - [TEIIEIE A 50 L T
7o — KB & B S RANIRRES, BEEAEK E LTH 0 ETh T
= AR EERET L EEZRLTND.

L4 BTl _7= X 912, FATHFZRICIZV K 20D FIEGRIVFRED B - 2. AHF
FEXZNOOMBEICKINT AT e —F 2L, L FOMRAEZ5ET-.

SEATIFE ClE TRIKERERGE DI T 2R AOFIE L LCTE 728, Zhudadm
BIROMENETE THD EWVIFHEICESN TS, L3 TwmiL oz, &
NIRREIZ B W CRBALE RN [\ B35 72 1%, FFRE & BIKERE O 5 TR
7R 7 =<V APBIEIIN D B AT, 7 v —{KBk & O IEAEFB 4T
(6 7) IZHADE, RBIVGRERAED TRV 1F EEADBEN &V ) AT 28
AL fRELT, ZOBABEELT N ADONRT 3 —< 2 (GHERFR) O

29



FICIEDOBIHE NGRS BTz, Z OFEFRIE, RO IRIE CITRIREREME b 1Ak
THEW) AREMNEE R T .

F 7o, AT CIEERE DS ESRMF 2 FRNCEE L T ew, [A—ifd
O NEB) 2 BB T E ehro 7o, ARS8 TITEES B 2 FamcITachl w7, S
B ENOEMEZFHROICERIL L. (5 32). BEEZEHOICKHK L L
THEADEDRIZAEETHY, FRHEDOEELERW: ETERAE AT 4 —~
VADBHENHERR ST

EBIT, FATHIZE CIIAEBYREE L X7 4 —~ v ADO IR BR AR ST
Wi o T, RWFFETIE, =Y — REALTERAEE (B, “HREMR)
ENRT p—<w A (ROBERE) ZRIFICHE L. =Y — K (1= 4397) Bf7
DHIFIZL Y, Fl—= Y — RN TERABENSE W E R EHERFT 2 ENE
WZ ERNRENT.

BRI, HATHRDOZ X TED LI BREMETT7 o —RELRT W L)
FAESMEERFLTEY, N7+ —~v 2 A~DFDOMREMEAZIEZ DT
ST AT, REEOIRWEREZZE Y — FEORT +—< AL L,
B NRREN R T r—~ v A\ LT 202 BEERF L. fiRE LT, EA
DENEPAEETHY, 7o — KR & BES 248 - ATEFRIEN N7 +—< X
f e ILET D LR LT
BADFENREOA v XL (0R = 1.16) 1%, WAFREN 1SDEW=E Y — R TiX
REHEFFT DA A 16%m N2 L 2 BT 5. ZORRE% Cohen’ s dIZHh
BT HLd=0.08THY, —BIOBREAECN: d=0.2, H: d=0.5, K: d=
0.8; Cohen, 1988)IZHEL T L/NSVWMETHD. LL, ZOMEEOMIRIZIT
UTDOREZBETDHUNENDD.

B\, AR DR B BT & 2 LA FEHROISHERI L7 LT o/
ANZWRZ R LT 5. Harris et al. (2023) DA X SR HE Lz 7 n—ik
Bl T p—~ AWM (r = .32, FEMSEORE (S LVRETIE
Ta—Z R RO T A D BV SRR F LD E T 7 e — A2k Lo
SHEFEDRW)NEENTWD. AIFFETIEIN D OARKEER 2 Ffl L T\b 7z
B, RENNSL D Z LIFFERVICTRI SN IFETH S.

AT, VY — REALO/NS RN RET 52 LT, ¥~ 22K TIEEYE
778 L 72 5. AIFE T, 1 7 — L2570 FER 125 =&Y — K (23, 135 4
/185 47— 1) INEIT & X723 8 1T LT= HERFR D 754y (RIS E S8 T+1. 0%
RA b, EREMESRMCTH. %R A v b)) 2278, 1 7F—25H720K 1~
6 =Y — Ry, REEOIDBWENLIRDZ LIZHY TS, 3328 TRL
X/ EEINRIT S — L R a7 LBNAOHEE (r=-.624) ZR7T7-0D, =
D BIERNRNT S — DA FEER R B A2 5.2 9 5.

30



FID, FMCL o THROREIVERDLIEDEETH L. KIITHKDE,
RAEHRL LT LUE D MR (1-7GERR) 1T 2R AN RO e bR 2 5
M35 L, KAXL - BIRFREESRETITR 309 ThH 7=, T7hbb, ZOFRMHIC
BUF 27N 26.9%D 9 H 8. 0%KA > BEAIZL > TREMSN TS, —
07, @ A F L AR E S T S R 180 & EF o7z 2D k1L,
BADORRITRED U A7 D@ VIR BUE EFRAIC R E L, b7 3 —~
APMET LT WERFIZBWNT, BER Y AZ7EME 76 L TN5.

8.3{ER2(ZDLVT

R 2 1%, mRFFRESRFICB W TEADEN LV BEFEICBEIND &V D
RHEAERZ TR L-. 2 OERGUIFRFIZITAEEm ThH 72 (p = . 055).
IRRFE S TUE, EiRARE AR ARED SGHERF R D 2213+, 011 L /NS Do T
(%N 943, F&EA.953). —JF, mIFRIESAETIE, EEARE S AREARED 2
I3+, 047 & LV RE o7z (IRIEA. 800, EiEA.847). ZNHOFERIL, 1.7
TYRLEL 9, BEEMEWVEME TN OMRRNE <, WEORMIN/NE
Wb Bz oD,

8.4 3 REXBEFHDMEMR

7238 TR LIZE DT, REHE LB ADBRIZA T A IKEIZL > TR - T
AY=N

RA T ARETIE, BERESRMIC L » TERADOIENKE < Bipo 7. (KEEHE
ST, ETRARE (L 946) &AKBEARE (L 931) D RNHERFRDZET+. 015 L/ S o
7o, —05, mRRESIE T, @B AR (0 823) LK ARE (L 764) DZEIT+. 059 &
BEThoT-. ZOFMEMDFEH+ 059 — 015 = +. 044) 1%, EAF BT
TERFRESRETEADODREN LY KX D52 2R LTS,

BEAF VT, BADORITREMERMFICL > ThEV ED L o7, K
RFFTE SR ClE, @i AR (L 960) &R ARE (L 953) DZEIE+. 007 ThH - 7=, Hilkf
FESAE T, AR 878) &K ARE (L 840) DT+ 039 Th o 7o, S
DFE(+.039 — . 007 = + 032) 1%, EAF/EE(+.044) LD/ Eo Tz,

Z OFEFRI, AR A T BB W CREFRESE TERADOB R D FICEHE Th -
FZlHERLTWS., RAFABICEIT D 5MMZE (+.044) 135 A F VR
(+.032) DI 1.5 5 TH Y, FILFEIZERADBEEZZITRLT W LRI
7.

ZDNRE = ERIRT HI2HT20, a%@ﬂ%ﬁﬁﬂmﬁ@[ﬁJSdma@r&
Shiffrin, 1977) ZAHTH 5. BEE ITREO AR BN HE LI TR

,mﬂgﬁ%ikhkﬁ%LﬁW.%@ﬁ@,mﬁ%ﬁ*@f%gﬁui%ﬂ

-+

31



HY, BADFEIIDDDO LT NRT =< U A TE S, —J7, JILFILRE
REALBR D% < ZAEHILBLIAKAFE L TRV, [RONTZRMEREZHET S, LN
ST, EEFMESRGTIEEFEROARENE LT 0.

TiX, REBRAKREN ZOEFRANEELENT 200 6.4 HiCHBET L 7RG 1
DFERNZ O REE 52 5. 7o —fmPE & RIS O RS2y
Brcid, 7a—@rEnEmns— A% ERIGEREO KOS 23 8 <, RORE S &
WZ EDPIRE NI WSRO HMENT XA LTI, FEIREASOE ARG E
FAED KT ELTHND ERESNTE. L, RIFREORERIZZ DK
EWCK L, FARIEIZE W CTHRIHFTRE 2B EIRE O b OB KT 5 Atk %
R LTV 5.

UbZaMEZDE, SIREAEERONRE = FRO X HITHBATE 5. EAIR
RECRIMERNBE KT 572 01F, ZOREITERICRHOL I AEE LV L, &
AR LT WHILEICB W THEICHN D . AR TRl SN2 — 2,
T 72O HIRA X URE - @RFRE S TERADEN K &2 @A, Z o THl
EEAEMTHD. LEEN-T, AFERIT 1.7 BiCTh7z 2 DOAHEENED 9 5,
(P Z ZRAMREOUEIC L 2 BENKRE V] LW FRIZ T 560
Thb.

8.5 TEDIRA

AWFFENZITN L ODDRANRH 5.

F—1T, RRBROFFEN TE RV, AFRITHEBEMN T A o TH Y, A
RAEN R T p—v U A% M ESE D00, ZOWRON, D WVITE ZOFER N
BIH LTS O0E AR CTE 720,

AT, WATRIEOMRESR & HIABOM SR EEOMEN H 5. 6 = TH
B U7z AR LY, —EARERGE (BSOS « SSER) OBEADEIRD 84%, [
LD 16%%7 55 (£ 6). _HREANGRITERENAEL D)= 2 B3 H1TE) 5
BETHY, 7 N ADNRT 3 —~ A (REEPLIRWVHER) b FE BB
hEREMT D, LB T, AR L X7 4+ —~  ADORIZIED BERFE D
B LTh, ZAULEA] & W) LENREEE N LZBMR TIEAR <, Hic I%
DR TRAN R a T 4 v a VIRRIFCThH o7 T &AL TS A[RENE
W5, Tebb, REEKENEY) THERENHLE SN TV AIREETIX, —HilE
AR DT b U ARGED & BICBAIZRD 9 5720, WEOFEN TEA 2/ &
FTIAET D 5.

7E L, ZORBITEABEOMIIZIREE SN DO TH Y, AUFFEo £
HMRZEBETHHOTIER. AR L0, 7a— KBk & BhET 54
BATERIE DN NN T 4 —~ U A\ e T D W) FERETH LS. 2 oHEBER

32



N EAN] LV BE—DLBRIRREIZ L 5 D)y, OB ERX O ILEEIC &
HHDO0E, SHOMETHRFTREBFEETHS.

B0, —RACFTREMEDORIED B D . AFZEIET R AL WO RFED S — L%
HANTWA 7D, MOFRERREC AR — Y Hm~O— b2, F7EEEEZE T
5.

8.6 S&RMDRRE

AWFFEOFERIL, 7 v — (KB & BE T 238 AREN R T —~ AW kLS
FTHZEERELE. L L, DA N = RALIONWTITHFSITHREFTE TV
AN

1.3 8iTE MK L7z Taylor(2020; 2024) 1%, EWIREAIRREIZH LT AU — FA

[EEH I AR ARERIE I EE T, —BRO KT LT H R W &
1T272] EMETDHZEARLTVD. ZHDOHEICHBET LD, EAIKEE
IZBWCEE L0 HEINRI 2 & U203 5 IEMEZR BUSMN AT REIZ e o T2 L v D
RTHDH. b LIEAREBIZE W CEBMRRFRMRENER L, [F UEBHIRER N
T L OBFRUENFAREICR 20 THIE, BEMETFCTHLAT7 44—~
AHHEFFCX D A[REMEDR D 5.

AHFFE CIIRFB AR 2 EEEAE L T2, ZORREM 2 MFETE Z2)ho
7o, S OME T, SREZEITH ORI 2 JE L, EARRRIZIS T 2 RN
TOERNNRT —< A0 LEEET LN ERGTH2ZENEEND. filx
X, =Y — FOEBIRIFHRH 2 i S8 5 15, IR RV & L A0A
LHERBZ LS.

T, AR THWZRARE (AL, —HERERE) Mz Bl D
ZONT S, LVFEMARRFAMNETH S, T D OFEENSFRALEL =R D)
AR TS DD, TEEKED i b 2 Kk LTV 5 D0, 85 WITHERED
LR ERBE L TWDDNERBTD720100%, L0 EBRERT A 3Rk
SY (R

33



AUARICEET ARTF

i 3C

ERIR, BEAF. (2026). FERFRIGRENLELIZ 31T D% AOBRERI 22/l

THMBICRB T 2R mEREOEM. FR%ES:. (Under Revision)

FE - PAREFICBTLHIESR

EBRIIER, BEAF. (2024). WhalENEREE O T3RRGO LB 5 2 552
B 2024 ARSI TE .

BARNKR, BEAF. (2024). FHARATICI T 2REOEEREOZE. A
ARNEATENEL TS 17 BIRE.

ERNK, BEFFE. (2024). EBA2RE T ORI 31T 2 B o EEh Fe:
DR, FHHERMFERF TS, 03.

ERIK, BEFFE. (2025). @iz 5] &k = T ZBRIEOB R —
WE 20 & AL FE O BAGR OMRRA I A C—. 55 11 EIEnkIAl 7 +— = 4, P1.

ERIIIR, BEFE. (2025). BVEREALELEE 2 5583 2 EEBERE OB R —
W TR e 5 & ALERSR % D BAGR ORI 1)1 C—. B AGRARM A5 42 K4, Pl-
59.

AHAZEIZEE T D BIRL

AARZTER S FffgE  ABFE B (—#%) JP23H0369
AR RIS RHFE BkERPOAFIE (FA23F) JP22K19790
H A HUMAT 7 & 275 L4l 4

AARICEET 2F R - IREZFDEE

R AEI RIS (BhAk « BIFE A (B) - RHFEHRkAIMESE)
HESE - o - BIEHRE - ATHERL - BERJIIR (2025). JAIST h~—2R 7
—/VEEGR BURRAEL AP~ B AL - T RET L B 2 2 BRI DR Stk
s, 202549 H 1-3 H.

34



B EE

K XOERRIZHTZ D £ LT, FIREHETH Y T 0 EFFHEHRIZIL, £
Kipsd B L ZHifEa W=7 L., BERAIL, BimseirzEice &%
5, FIRFFAIIEEREELZ I LD &5, M LIRRICIS T A H5EEH HE O VER
ICBEELTHLERARD THEA W& E Ls. BRI E 0 nIERE I
RRWASRICBEE LT, BUAIEE DCl ~DOFRZ W72 F Lo, [BhE
WL BEREDBINRH>TOZLETHY £ L. BIEHOSRIHL FH
o FEREFE L ALIZTET, HISLWHODBZ TN TE TN E I Db I%
LWTTR, ZNTH, TOMRAEETHEE TEE LI L&, L THIEDIZHEN
T AFRERICHET 5 Z ENEI R, FRVoOE THEBRLEZNR L O
DEZFTNOIRTHT Z EdE o7 kB4, M ERYERRECIXA
ENRKDOENETHR, —BEREL, LERME, 7L —20E&E% B IT
7 ¢

BIFEEHE TH YV T IR HRIIL, & LRI D JAIST ~DiES, X
SICH LB IR ICB I A2 EFREIZHONWT, HHICTHRICES QW EE F
Lo, REIZRDIZWFRICOWTEET D2 52 CnWielEEE L2 &
2, R<EGHP L BT ET.

7 —<fEHE Th Y E T FomifEdziciy, fl7—~DHR 6T, i,
R, ERZOMIZOXFE LT, ZRRDT RS REWEXE L. lififse
BOFETHLIZHLDPDPDLT, HAKIZNT TLIEINE L Z LT, %L
HELEFES.

RFPOREAR TR, BB KT O SEHEHERR, TR T 0 TR,
ENZAG A SET OF B BB 2%, SrmfE R 7P O ILERHERRRIC Y, EERR
il E E L. FRIS, AASEA & HiEEO TR BT IUX, AIFZE05E
RICED Z Loz bhvET. EEHP L BT ET.

HEAMEED A L X—Th ) F T EAREA S AITIE, AI5, %8, F5 T,
FELEDOBEDLY FZOMIZHOETE LT, ZR2DTIRE, 7 A REWEX
F L7z, FRILREBEI AL, D7 a7 7 AO—EIZOWT, 7TV XALD
BREEWelEEE L, RAS A, HS A, ARE, DIES A, BRI A, B
Sh, WAS A, RSAIZIE, BEHORERSSE I 2@ U T, HEZ oMz >N T
AR RBE N EFE L, o E LTSGR L EFE3. 42a A
AUN—=THY ETHEHIA, S A, AITHSA, BHEEIA, 0B ORFES
NI, FRIE LGRSO PR FEZEIC OV T, B AL LWIEFRIZZ U T o
IV TR E W E E L. FRICHE G I FE L L CORBOEW G2 L,
HAENX LT Lo THARL TR & £ LIRS, HEEHHH L RS

35



F7

A WA T, RMFFEIZOWTT RS RN & LKL, 20
BaBED UCES LB L EF £, 72, AKFZEICBi 2 EBROSIME & 72
STLEESERRICESH - LET. BEFo W hlcky, EERERT —
ZEFGONELILZET, ZOGPRREHRIE L THETHZENTEEL
7.

BZIZR 0 90, &8k, AIEFOMOETE KRR D TR E BT Wz L%
L7=RBHT, S BEVCHLEFD E LBz, —EBoEEHR L EF £

36



51 A 3ER

Arent, S. M., & Landers, D. M. (2003). Arousal, anxiety, and
performance: A reexamination of the Inverted-U hypothesis. Research
Quarterly for  Exercise and  Sport, 74(4), 436-444.
https://doi. org/10. 1080/02701367. 2003. 10609113

Beerendonk, L., Mejias, J. F., Nuiten, S. A., van Gaal, S., et al.
(2025). Adaptive arousal regulation: Pharmacologically shifting
the peak of the Yerkes-Dodson curve by catecholaminergic
enhancement of arousal. Proceedings of the National Academy of
Sciences, 122(28), e2419733122.
https://doi. org/10. 1073/pnas. 2419733122

Cohen, J. (1988). Statistical power analysis for the behavioral sciences

(2nd ed.). Lawrence Erlbaum Associates.

Csikszentmihalyi, M.  (1990). Flow: The psychology of optimal

experience. Harper & Row.

Dellacherie, C. (2011). El-Tetris: An improvement on Pierre
Dellacherie’ s algorithm. https://imake. ninja/el-Tetrisan—

improvement—on—pierre—dellacheries—algorithm/ (See in Dec 2)

Fisk, A. D., Derrick, W. L., & Schneider, W. (1986). A methodological
assessment and evaluation of dual-task paradigms. Current
Psychological Research & Reviews, 5(4), 315-327.
https://doi. org/10. 1007/BF02686599

Gray, W. D., & Lindstedt, J. K. (2017). Plateaus, dips, and leaps:
Where to look for inventions and discoveries during skilled
performance. Cognitive Science, 41(7), 1838-1870.
https://doi. org/10.1111/cogs. 12412

Harris, D. J., Allen, K. L., Vine, S. J., & Wilson, M. R. (2023). A
systematic review and meta—analysis of the relationship between
flow states and performance. International Review of Sport and
Exercise Psychology, 16(1), 693-721.
https://doi. org/10. 1080/1750984X. 2021. 1929402

37



Heitz, R. P. (2014). The speed—accuracy tradeoff: History, physiology,
methodology, and behavior. Frontiers in Neuroscience, 8, 150.
https://doi. org/10. 3389/fnins. 2014. 00150

Hirao, K. (2016). Associations of schizotypal personality and paranoid
ideation with the degree of flow experience in daily life. Archives
of Neuroscience, 3(2), e21382.
https://doi. org/10. 5812/archneurosci. 21382

Jackson, S. A., & Csikszentmihalyi, M. (1999). Flow in sports. Human
Kinetics.

Jennett, C., Cox, A. L., Cairns, P., Dhoparee, S., Epps, A., Tijs, T.,
& Walton, A. (2008). Measuring and defining the experience of
immersion in games. International Journal of Human—-Computer
Studies, 66(9), 641-661.
https://doi. org/10. 1016/]. i jhes. 2008. 04. 004

Jin, S. A. (2012). Toward integrative models of flow: Effects of
performance, skill, challenge, playfulness, and presence on flow

in video games. Journal of Broadcasting & Electronic Media, 56(2),
169-186. https://doi.org/10.1080/08838151.2012. 678516

Kahneman, D. (1973). Attention and effort. Prentice-Hall.

Keller, J. (2016). The flow experience revisited: the influence of
skills—demands—compatibility on experiential and physiological
indicators. In Flow  experience:  Empirical  research — and
applications (pp. 351-374). Cham: Springer International
Publishing.

Keller, J., Bless, H., Blomann, F., & Kleinbshl, D. (2011).
Physiological aspects of flow experiences: Skills—demand-—
compatibility effects on heart rate variability and salivary
cortisol. Journal of Experimental Social Psychology, 47(4), 849-
852. https://doi.org/10.1016/j. jesp. 2011. 02. 004

Kurosaka, C., Kuraoka, H., & Maruyama, T. (2023). Mental workload task
modeled on office work: Focusing on the flow state for well-
being. Plos one, 18(9), €0290100.

Lindstedt, J. K., & Gray, W. D. (2015). Meta-T: Tetris® as an

experimental paradigm for cognitive skills research. Behavior

38



Research Methods, 47(4), 945-965. https://doi. org/10. 3758/s13428-
014-0547-y

Lindstedt, J. K., & Gray, W. D. (2019). Distinguishing experts from
novices by the mind’ s hand and mind’ s eye. Cognitive Science,
43(1), el12701. https://doi.org/10. 1016/ j. cogpsych. 2018. 11. 003

Mandal, A., Liesefeld, A. M., & Liesefeld, H. R. (2024). The surprising
robustness of visual search against concurrent auditory
distraction. _Journal of experimental psychology. Human perception
and performance, 50(1), 99-
118. https://doi.org/10.1037/xhp0001168

Mitz, A. R., Chacko, R. V., Putnam, P. T., Rudebeck, P. H., & Murray,
E. A. (2017). Using pupil size and heart rate to infer affective
states during behavioral neurophysiology and neuropsychology
experiments. Journal  of  Neuroscience  Methods, 279, 1-12.

https://doi. org/10. 1016/ j. jneumeth. 2017. 01. 004
Nacke, L., & Lindley, C. A. (2008). Flow and immersion in first—person

shooters: Measuring the player’ s gameplay experience.
InProceedings of the 2008 Conference on Future Play(pp. 81-88).
Association for Computing Machinery.

https://doi. org/10. 1145/1496984. 1496998

Nafiez Castellar, E. P., Antons, J. N., Marinazzo, D., & Van Looy, J.
(2019). Mapping attention during gameplay: Assessment of
behavioral and ERP markers in an auditory oddball
task. Psychophysiology, 56(7), e13347.
https://doi. org/10.1111/psyp. 13347

Patsis, G., Sahli, H., Verhelst, W., & De Troyer, 0. (2013). Evaluation
of attention levels in a Tetris game using a brain computer
interface. In International conference on wuser modeling,
adaptation, and personalization (pp. 127-138). Berlin, Heidelberg:
Springer Berlin Heidelberg. https://doi.org/10.1007/978-3-642—
38844-6_11

Ratcliff, R., & Tuerlinckx, F. (2002). Estimating parameters of the
diffusion model: Approaches to dealing with contaminant reaction

times and parameter variability. Psychonomic Bulletin & Review,
9(3), 438-481. https://doi.org/10. 3758/BF03196302

39



Rheinberg, F., Vollmeyer, R., & Engeser, S. (2003). Die Erfassung des
Flow-Erlebens [The assessment of flow experience]. In J.
Stiensmeier—Pelster & F. Rheinberg (Eds.), Diagnostik von
Motivation und Selbstkonzept (pp. 261-279). Hogrefe.

Schneider, W., & Shiffrin, R. M. (1977). Controlled and automatic human
information processing: I. Detection, search, and
attention. Psychological Review, 84(1), 1-66.
https://doi. org/10. 1037/0033-295X. 84. 1. 1

Sibert, C., & Rahman, R. (2025). The need for speed? Exploring the
contribution of motor speed to expertise in a complex, dynamic
task. InProceedings of the 47th Annual Meeting of the Cognitive
Science Society(CogSci  2025). Cognitive Science Society.
https://escholarship. org/uc/item/7gv242kf

Sibert, C., Gray, W. D., & Lindstedt, J. K. (2017). Interrogating
feature learning models to discover insights into the development
of human expertise in a real-time, dynamic decision—-making task.
Topics inCognitive Science, 9(2), 374-394.
https://doi.org/10.1111/tops. 12225

Spiel, K., Bertel, S., & Kayali, F. (2017). Not another Z piecel:
Adaptive difficulty in Tetris. InProceedings of the 2017 CHI
Conference on Human Factors in Computing Systems(pp. 5126-5131).

Association for Computing Machinery.
https://doi. org/10. 1145/3025453. 3025721

Strauch, C., Greiter, L., & Huckauf, A. (2018). Pupil dilation but not
microsaccade rate robustly reveals decision formation. Scientific
Reports, 8, 13165. https://doi.org/10.1038/s41598-018-31551—x

Swann, C., Keegan, R. J., Piggott, D., & Crust, L. (2012). A systematic
review of the experience, occurrence, and controllability of flow

states in elite sport. Psychology of Sport and Exercise, 13(6),
807-819. https://doi.org/10.1016/ j. psychsport. 2012. 05. 006

Takahashi, N., & Ichikawa, M. (2025). Factors Influencing Distortion
of Subjective Temporal Duration in Flow Experience during Game

Play. International Journal of Affective Engineering, 24(1), 91-
101. https://doi.org/10.5057/1 jae. I JAE-D-24-00022

Taylor, S. (2020). When seconds turn into minutes: Time expansion

40



experiences 1in altered states of consciousness. Journal of
Humanistic Psychology, 62(2), 208-232.
https://doi.org/10.1177/002216782091748

Taylor, S. (2024). Time expansion experiences: The psychology of time

perception and the 1/lusion of linear time. Watkins Publishing.

Thiery, C., & Scherrer, B. (2009). Building controllers for Tetris.
ICGA Journal, 32(1), 3-11. https://doi.org/10.3233/1CG-2009-3210

Tian, Y., Bian, Y., Han, P., Wang, P., Gao, F., & Chen, Y. (2017).
Physiological signal analysis for evaluating flow during playing
of  computer games of varying difficulty. Frontiers in
psychology, 8, 1121. https://doi.org/10. 3389/fpsyg. 2017. 01121

Vacaru, S. V., Waters, T. E. A., & Hunnius, S. (2025). Attachment is
in the eye of the beholder: A pupillometry study on emotion

processing. Scientific Reports, 15(1), 1-9.
https://doi. org/10. 1038/s41598-025-92347-4

van den Brink, R. L., Murphy, P. R., & Nieuwenhuis, S. (2016). Pupil
diameter tracks lapses of attention. PLOS ONE, 11(10), e0165274.
https://doi. org/10. 1371/ journal. pone. 0165274

van der Linden, D., Tops, M., & Bakker, A. B. (2021). The neuroscience
of the flow state: Involvement of the locus coeruleus
norepinephrine system. Frontiers I1n Psychology, 12, 645498.
https://doi. org/10. 3389/fpsyg. 2021. 645498

Welford, A. T. (1980). Relationships between reaction time and fatigue,
stress, age, and sex. In A. T. Welford (Ed.), Reaction times(pp.
321-354). Academic Press. https://doi.org/10. 1111/ j. 1749~
6632. 1988. th32958. xDigital Object Identifier (DOI)

Wickelgren, W. A. (1977). Speed-accuracy tradeoff and information
processing  dynamics. Acta  Psychologica, 41(1), 67-85.
https://doi. org/10. 1016/0001-6918 (77)90012-9

Wickens, C. D. (2002). Multiple resources and performance
prediction. Theoretical Issues in Ergonomics Science, 3(2), 159-
177. https://doi.org/10.1080/14639220210123806

Wickens, C. D. (2008). Multiple resources and mental workload. Human
Factors, 50(3), 449-455. https://doi.org/10.1518/001872008X288394

41



Yerkes, R.M., & Dodson, J.D. (1908). The Relation of Strength of
Stimulus to Rapidity of Habit Formation. Journal of Comparative
Neurology & Psychology, 18, 459-482.
https://doi. org/10. 1002/cne. 920180503

T, {54, (2025). 7w — K& TRiME ) . @7 32(3), 366-374.
https://doi. org/10. 11225/cs. 2025. 025

Ak, MBI (2014). 7z — KBk DIEME I & B EHIEREIZ BT 5 O BEF I
75 AMERE.

42



TEx
RERHAE
KERHLAE (T M) RE AV BERHRICRSERE)

OV, AREICTEKEBEFHLWAELEE, BMICHYHNEITIVET. REFREIC
THEMWEEITENEID, UT OB EEFRA VW ETTH I,
BRBOEHNBTEIRLDEBHT, 7ASVA—TEADKREIHNFTELH) -
-3541%, 2z EYTEIEHNHY ET (30 I ANDHHEITEFTILVLET)

. REDBH

AT, ErBRBISECRELTVWS (EFLTVES) LSS FEROUENEES
(BIZIE PIBT DR ERIEHES) DN EDIHIIEILT S0 2 EBETLZ2L BEHLLT,
F—LBE(TNRA)EAVWTINE RERIIRIILE Y. AL 4% FMHE
YLTUTONIETOT, KR RICL>TRONAEREZEENICAVSZLIIHY FHE
A

ERIR T, SHL0HNIL, AEOFME R BRSOV TELY LT HEA
WLETH, SEORABLEREREN-O, ERRICKSEMDFICOINILEWILE
BHAREX W,

2. ZOERBRTLTWEELZL

COERTIE,IVE2—9ERAVWT 2 BENRBLRFISIT> W AEET.
BB T—LDTLA

EEICERINEGTTN) Ry 2T LALTWEESET.
BEIIF—FR—FOREF—%2FERALIT.

OL—ILBEER)

I SEE WL BHA RN T OV I EBMEL, 70v I TH—ITEREGCGEDSY,
ZDITHEEINIT.

TEEETBLRAT7 (BR)VANYET. —EICRENIT(H1:2 17,3 17,4 1T) %
FrOTHEETZL, LYBVWRIATHELNTETHY, | T3 2HELT, RVEFRI A 3%
VEETH YL RIATERBICERTY.

Oy EEN—F LI THEALNZLT —LA—/\—riYIFT.

- EEOA LICIORICHRTE7O0vINERINTVENDTSE LTI,
T—LIF, TEBLITES, BRRTEELTT LTS5 e IF AT,

43



REE (2) @E@\E EDOREAD RIS

TR ZDT AR, BEOEBONT A TRV A ERINET.
TROCAISERINAS, TESRFEL, EREICF—R—FO X F— 2L
TV HASEHATHOSTENEVIEA.

-EERPIL, NS 2 DOFE (TN ROBEYL, FVANORKR) BEEFICIT>TW
ESET. MADRELY, ROTRETESLLITES, ERICITILIBREVW L
FT. 2 T4 2a—F0MOWVREAEIIOBETITHAVAEZLET.

2. ERRIRE

CEERBIE, BERYDIEEE —EIR DD, TEBE (HITEW) JITEEEFEE TV
EEEY.

BEIITRTEF—FR—FTITVET.

CEERTIE, BENKITIRRICWAT, 74y A— (REZHREE) 2 AVT, 1842
DENECEILOKREI LBV ELET. CNLIIRBENNDERE X TMETE-0D
BRERYLUTUERINET. RBRABRIICTANSVYA—DXF$)TL—a> s TINT
BRI THLEESWN. ANV A —DRBEIRET 20T, RBP(F+)TL—ra
R = L)L, BENSETIRHEIITLRVWTLEIWN,

<KBRIIRBHY | 75— 4, KB 87 —L1TbNET. AED Game 8 BT LI
SBROYTTH, BT —LDRTEY, RBRRTEICTO Yy —MeRELET.
LT LAOM (A T4 a—BEEERE) KRBT TOEVWEEA. 7T
— FEIBZITARBBIC A TLIEIW,

3. ERORN PR ERFR

"ARBDOERSMENDTHE, ABRE, ERORE, TROBEL 77— MA
& (Exit Survey) NOZEZEEITEDH T, 2RO EBMISRAT 3FREELZR
AALTWET.

3. #H&EITOWT

CEBRANTSMISHL T, RRET -Phof[@zb T, REBRICEMIN/EF
RIS U3 ([BF40 xS i) 28X H VW LET. EARAZERM K
FERZNHREICEDE, BEAIE 1300 BT,

CRPTERANBILLIIGER, TDOMNEH TS MEFIEINTY, ZTDMtO—1])
DARFEITTI VA,

4. B ABLER

AR EICHEITSERIL, BN VIRIEICE T ARKREFM O/ NIV BELHED
LDTT. ZDRD, TRIT— I BERCIRBEES O RETITREMEIHYET.
ZN8, RERIISME DA ARRICEN AR TERETEISLIERETSHLL
B, BRPICEERBEER > TWALSEIT ARBPICIIERBYEIN OB TR
FEHERL, BT RRELR IR LA VLIICHEDHZT. HA—, EBRPICTER

44



AN BALLIIBE, LEVHNISE S ISAROEREE I IIRFOREEE L
F— B TELRBZL->TVET.

5. BABROIRY RV EHRIENER

CRERTEOMNAT —FIIBEICERIN, METICREINIT . BAAIFETSE
BWRRBEELALT, KMEDORREFEREKCEMNBIXRETLALRTSZEE
BHYET. ERERICHY, SMEBEOEHROKSL, £F A B, ERKE, FAALRE
IETWEEEETH, SNSOEABRYE, ERTIFLET —ILE2&UDIF52
YIZITVWEEA.

CERB L BAER I TE LK F R ALE R ISR ZRMT A ZRE A FEABREE
AR ICAIS T, bEAIRR MK FRERFZA ORI LR NI EITREL
E3

AREBROER, LEERBEFERMAZREAY nEHNFRABEZERICLST
AREINTWET. (GRRESZ S :KSEC-A20250602901)

CEBRSMOWEL, HE-OAHABERICLZLNTT. Smiki-Y, ZBOEA
B TEMERIELEYLTY, HREE—VOTHREZITIEA. B ERSM-T
—9DER - EENORABLZHEINSIZEE, AERES 2 TRECEIW. EH
DA zfbH T, RERAZR A LTZABMUAICRYAEZBE T2 TER
T2, REALRBZDT —FHIRIIBLARITOTIT T AILEI,

CARBARENTIVELLS, TRELGKEREBYEFE(MUTOERLE)IEZHET
W, UEOARRBREZZTERE - CRIEWVELEITIELES, AEZEICTELEEBBEVWEL
ES

MEERE RO K F4£ (s2410146@jaist.ac.jp)
MAEMEE BE FF AHIX (shhidaka@jaist.ac.jp)

MEBEICETSE%KE sl % 2% (ikedo@jaist.ac.jp)

45


mailto:ikeda@jaist.ac.jp

