T A — M B LB RIS
— =LA Y —DLERE L R EZ VEBETEN ZH0IC—

ZFED O RXTOH
N B RE R

EF A — DT B D ERIFRICB W T, ERE S E W B E, Ry v
BRUEITEN 2 W 7 ATEN S S K OVE IR X 2 EEINEE 2 D CRAEMICHRT L7z
MRITEEAERVORBIRTH D, T TAMETIE, ETH 75 —LT7 LA —0DL
HURRE 2 RS DO B A AR K DV 7 7 7 7 E AW RENEE S ERIic X 5
FEWHRIEN DI ST 5, FRZ, LA Y—OLEREDEEE LT, VT /7
RN AEDTHLNE D DT 5, £, LA v —OLBERIE L 7 L A T — 03 (E
ThHrarrue—J0ORY CEIERBEERFALUZITEMEIE L OREEZH LTS 2
ExHME LT,

ZOfES:, Grand Theft Auto I (GTA) OETAF—LTLAHDOY T ) 7
BARHEDS /NS WEET, B2 8L DERECAN T O BIENR L, VT v 7 A LIREET
BETEIZ B LA TWAS Z DAL oT2, 2D E X0, VT 7 7HHEARRHE
X7 LA Y —OLEREOHENRIEEIC R VIS 2 LR ENT, £, ARF L
FERH v OEIEREIT, BHEBIOGTAORBRERED T NLh-T-,

=7, A== UATIE, V77 ZHREBARHMED/N SV, 2R 2 O#ER]

BnLinotz, £, KIEEDMENEEO LN, WLV L ERZ Y (/=T HA)
EARZ Y (T 7)) FIR UEIERBEIIZ VS, 2[B1H O 7 LA DIBRIT S E R
B, ERAICFERHT LEYERR A S L7t B2 6D,
A== UFICBTDERZ AIERZ ORI 2B L TEBY ., A« bERH 2 RIEH
UREEIR & /2« EAR S AR LEEES L O CTHEZRIEOFHBENGEO bitlz, %
oo EAREZ U TR e ERZ Y A ERZ R, T LA BREBEZ DI
ONTEIREN NS 2o Tz, EBIT, ARK URBERE L TR i ERER ¥k
D& Y T T T EERRRHE & O TTHERADHEBENRD b,



Psychological Conditions of Players and

Button Operation during Video Games

ZEZ RTOH
Yasuhira KOMAGO

Few psychological studies on video games have conducted integrative
Investigations using objective indicators such as biological signals, behavioral
indicators such as button operation behaviors, and subjective indicators such as
questionnaires. The present study investigated the psychological conditions of video
game players making use of objective indicators, the Lyapunov exponent developed
through chaos analysis of pulse waves, and subjective indicators using
questionnaires. Especially, the effectiveness of Liyapunov exponent as an indicator
of psychological conditions of the players was examined. Furthermore, the
relationship between psychological conditions of players and behavioral indicators
using past records of button operation was investigated. The results indicated that
the group with a small relative Liyapunov exponent value when playing the game,
“Grand Theft Auto I (GTA),” often crashed with other cars and people, which
suggested that they enjoying playing in a relaxed conditions. It suggested that a
relative value of Lyapunov exponent would be an effective indicator of psychological
conditions of players. Males and experienced GTA players operated right and left
buttons frequently. On the other hand, when playing “Super Mario Brothers”, the
group with a small relative Lyapunov exponent value often operated the left button.
Furthermore, the group with low refreshing scores, compared to the group with
high refreshing scores, simultaneously operated the top button (no-assign) and the
A button Gump) more frequently. After the second play, it is assumed that the
participants were able to consciously decrease the number of simultaneous
operations, because of the learning effect. When playing “Super Mario Brothers”,
the right button was operated about twice as frequently as the left button, and
there was a significant positive correlation between the number of simultaneous
operations of A/top buttons and left/top buttons. Furthermore, coefficients of
variation of the top button, left/bottom buttons, left/top buttons, A/top buttons
became smaller as the participants played many times. Moreover, significant
negative correlations were observed between the ratio of the number of total
operations of A button and the bottom button, and the mean relative value of the
Lyapunov exponent



