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A Case Study on the Brain Activity
of Video Game Masters

SHINGO HATTAHARA,™! NoBuTO Fui,f!
SuiNicHI Furuya, 2 Koar Kazarf?
and HARUHIRO KATAYOSE'

Previous studies have focused on the relation between playing video games
and brain activity. Most of these studies have reported that the prefrontal
cortex shows decrease in its activity during playing video games. However, it
seems reasonable to assume that the effect of playing games on the brain activ-
ity is dependent on the player’s mastery level. As an initial step to address this
issue, we examined brain activity at the prefrontal cortex while two top-level
game players (“masters”) were learning to master video games using functional
near-infrared spectroscopy (fNIRS). Results demonstrated that their prefrontal
activity during playing the game varied with the stage of learning; it increased
at the early stage of learning, then decreased, and increased again at the later
stage. These findings imply that prefrontal activity during playing the game
might change in relation to learning stage and expertise, presumably which
would provide implication for designing and programming a novel video game.
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Fig.1 A screen image of the shooting game used in Experiment 1.
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Fig.2 A measurement system of fNIRS.
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Fig.4 The channel assignment of the fNIRS recording in Experiment 1.
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Fig.5 A participant playing the shooting game.
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Fig.7 Locations of pointers for the finger-movement recording.
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Fig.8 Performance of each task session.
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Fig.9 Brain activities of the expert during the game play in Experiment 1.
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Fig. 10 Finger-movements of each task session in Experiment 1.
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Fig.11 Results of stick and button presses.
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Fig.12 Finger-movements and number of stick presses.
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Fig. 13 A screen image of the shooting game in Expetiment 2.
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Fig.14 A screen image of the rhythm action game in Expetiment 2.
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Fig.16 A screen image of the rhythm action game in Expetiment 2.
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Fig. 17 Performance on the shooting game in Experiment 2.
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Fig. 19 Brain activities of the shooting game expert during the game play in Experiment 2.
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Fig. 20 Brain activities of the intermediate player during the shooting game play in Experiment 2.

oobooooooooboooooooooobooboboooooooboboboboboooooo
oooooooooono
e STO RADODOIODDOOOUODODOOOUODOOODDOOOOODOOODODODOOOODO
oo
e JO000O0OO0DOOUUILODOOOOLOLDODOOOULUODLOOOLOOLODOOOOODOO
goboooobooooboooooooooo
01900 2000 2100 22004500000000000000000000000
O00 xy-HbOOOOOOOOOOOOOOO
e J00OOCOOOOOLODLDOOLDOOOOUOLODOOOOLOLODOOOOUOOODOOO
gooad
gbbooboooboooboOoboOoOooOoO0o sooooobocOobOooOoOoOoboOobooooo
goboooooooboooooooboooooooobobooboooobbo 230024000
goboooboooooooooooooOobo1booooboo0ooooboo200000000

00o0oooooog Vol 50 No. 12 2782-2795 (Dec. 2009)

1HE 1 1HE 2 1HE 3 2HEB 1 2HH 2

2HEB 3 6HE 108E
021 00 20000RAO0OO0OOOOOO
Fig.21 Brain activities of the rhythm action game expert during the game play in Experiment 2.
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Fig.22 Brain activities of the intermediate player during the rhythm action game play in
Experiment 2.
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play in Experiment 2.
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Fig. 29 Stick and button presses by the shooting game expert in Experiment 2.
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Fig. 30 Stick and button presses by the intermediate player during the shooting game play in
Experiment 2.
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