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Meta-Cognitiv e Attentions :  A  Cas e Stud y o f  Learnin g i n G a m e Playin g 

Yosinob Masatani 
NTT Basi c Researc h Laboratorie s 

3-1 ,  Morinosato-Wakamiya ,  Atsugi-shi ,  Kanagawa ,  243-01 ,  Japa n 

YosinobOnuesun.brl.ntt.j p 

Introductio n 

We studie d protocol s o f  learnin g a  ne w proble m an d observe d 

tw o kind s o f  meta-cognitiv e attentions ,  i.e .  orientationa l 

attentio n an d selectiv e attention .  Scope s o f  thes e attention s 
ar e differen t  i n activities .  W h e n peopl e confron t  wit h a  ne w 

problem ,  i t  i s  require d t o regulat e weakl y couple d activities , 
suc h a s makin g bette r  understandin g o f  th e proble m throug h 

experience s an d findin g inmiediat e solution s usin g heuristics . 

Orientationa l  attentio n i s th e meta-cognitio n o n thi s regulatio n 
of  multipl e activities ,  wherea s selectiv e attentio n i s a  meta -
cognitio n o n reasonin g i n eac h activity . 

Meta-Cognitive Attentions in Protocols 

We reques t  subject s t o lear n a  boar d game ,  whos e goa l  i s  t o 
remov e al l  tile s fro m th e boar d i n th e shortes t  numbe r  o f 

moves .  Subject s ar e no t  informe d o f  rule s fo r  lega l  moves , 
but  the y ar e guide d b y showin g possibl e move s fo r  eac h 
candidat e til e selection .  Also ,  partia l  rule s ar e enoug h fo r 
removin g al l  tiles .  Verba l  an d actio n protocol s ar e recorded . 

T h e orientationa l  attentio n appear s i n usag e o f  move' s 
types .  I n th e cas e o f  orientationall y attentiv e type ,  th e usag e 
of  specifi c  m o v e s (Figur e 1 :  Subject2' s stripe d are a betwee n 
thic k lines )  remarkabl y decreas e i n th e middl e phas e o f  hi s 

Subjecti: Orientationally Non-Attentive Type 

self-trainin g process .  Thes e move s increas e difficultie s o f 

game' s stat e althoug h reduc e tota l  numbe r  o f  moves .  Change s 

ar e th e resul t  o f  focusin g o n immediat e solution s rathe r  tha n 
well-define d knowledg e fo r  optima l  solutions . 

Th e selectiv e attentio n appear s i n verba l  protocols .  Verba l 

protocol s ar e classifie d int o thre e categories ,  (1 )  reactive : 

simpl e repor t  o f  finding s an d recognition ,  e.g .  "Aha ,  i t  turn s 
t o red" ,  (2 )  reasoning :  repor t  o f  pla n executio n an d it s 

evaluation ,  e.g .  "Rightward ,  her e come s disconnection .  So , 
thi s gu y first  ..." ,  (3 )  meta-cognitive :  makin g hypothese s 
and evaluatin g reasonin g processes ,  e.g .  " U m ,  th e destinatio n 
must  b e th e sam e color ,  sur e sure ,  i t  can' t  move. "  Th e 
meta-cognitiv e verba l  protocol s c o m e fro m th e selectiv e 
attention .  Tabl e 1 .  show s th e rati o o f  eac h categorie s base d 

on protocol s unti l  th e firs t  succes s o f  eac h subject . 

Conclusion 

T wo kind s o f  meta-cognitiv e attention s ar e experimentall y 
observabl e an d subject' s attentivenes s i s distinguishable . 
Althoug h meta-cognitiv e attention s ar e differen t  i n thei r 

scope s fo r  activities ,  subject' s type s o f  attentivenes s correlat e 
t o eac h other . 

Subject2 :  Orientationall y Attentiv e Typ e 
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Figur e 1 :  Frequenc y o f  move' s type s use d b y eac h subject s durin g first  2 0 move s i n self-learnin g 
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Tabl e 1 :  Categorie s o f  verba l  protocol s  ( # o f  characters ) 
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