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Introductio n 

Peopl e mak e decision s abou t  variou s dynami c problems , 
rangin g from  ver y simpl e t o extremel y comple x one s 

(Brehme r  1990 ;  Dieh l  &  Sterma n 1995) .  Thi s stud y 
propose s a  framewor k o f  dynami c decisio n makin g base d 
on th e theor y o f  scientifi c  discover y i n dua l  space s (Klah r 

& Dunba r  1988) .  Tw o experiment s usin g compute r 
simulate d management  game s wer e conducte d t o examin e 
th e relationshi p betwee n th e searc h strategie s i n th e dua l 
space s an d fina l  performance s i n decisio n making . 

Mental Model and Dynamic Decision Making 

Brehmer  (1990 )  view s dynami c decisio n makin g a s th e 
proces s o f  achievin g contro l  ove r  a  syste m i n orde r  t o 
produc e a  desire d outcome .  I n orde r  t o contro l  a  system ,  a 
decisio n make r  mus t  hav e a  menta l  mode l  o f  th e dynami c 
syste m i t  seek s t o control .  Menta l  model s ar e th e 
mechanism s whereb y human s ar e abl e t o generat e 
description s o f  th e system' s purpose ,  explai n syste m 
functions ,  an d predic t  futur e syste m state s (Rous e & 
Morris ,  1986) . 

Our  framewor k view s dynami c decisio n makin g a s a 
searc h proces s i n dua l  proble m spaces .  Wherea s scientifi c 
discover y involve s th e hypothesi s an d experimenta l  spaces , 
dynami c decisio n makin g involve s th e mode l  an d decisio n 
spaces .  I n th e decisio n space ,  peopl e mak e judgment s an d 
choice s base d o n th e menta l  model .  I n th e mode l  space , 
peopl e searc h fo r  a n ̂ propriat e menta l  mode l  usin g th e 
INFERENCE operator .  Th e INFERENCE expresse s a 
relatio n no t  explici t  i n th e proble m description s (Johnson -
Lair d &  Byrne .  1991) .  W e hypothesiz e tha t  generatin g 
alternativ e hypothetica l  relation s b y INFERENCE i s 
crucia l  fo r  avoidin g trap s i n dynami c decisio n making , 
becaus e alternativ e relation s produce d b y divergen t 
inference s ai d peopl e t o construc t  mor e comprehensiv e 
mental  models ,  an d thereb y preven t  peopl e from  makin g 
haphazar d an d irrationa l  decisions . 

Experiment Design and Results 

In th e firs t  experiment ,  w e us e tw o busines s simulatio n 
games.  On e i s simpler ,  havin g tw o clearl y differentiate d 
states ,  norma l  an d impasse .  Th e othe r  i s mor e complex , 
becaus e ther e i s n o clea r  beginnin g o f  a n impass e phase , 
but  rathe r  a  gradua l  worsenin g a s woul d occu r  i n rea l  life . 
Subject s wer e randoml y allocate d eithe r  t o a  Singl e (on e 
person )  o r  Pai r  (grou p o f  tw o people )  group ,  an d aske d t o 
pla y eithe r  th e simpl e o r  th e comple x game .  Al l 
experimenta l  session s wer e videotape d fo r  concurren t 
verba l  protoco l  analysis . 
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Result s from  th e firs t  experimen t  exhibi t  interestin g 
interactio n effect s betwee n th e complexit y  o f  problem s an d 
th e Single/Pai r  groups .  I n th e simpl e problem ,  th e Pai r 
grou p significantl y outperforme d th e Singl e grou p [t(10 )  = 
2.23 ,  P (  1 1 I^ T )  =0.0156] ,  wherea s th e varianc e wa s no t 

as significan t  fo r  th e comple x problem .  W e ca n explai n 

thi s interactio n wit h th e diversit y o f  inference s mad e b y 
subjects .  Fo r  th e comple x problem ,  n o significan t 
differenc e wa s foun d betwee n Singl e an d Pai r  group s i n 
term s o f  th e diversit y o f  inferences .  However ,  fo r  th e 
simpl e problem ,  subjects '  behavio r  differe d dependin g o n 
th e tw o phases .  I n th e norma l  phase ,  ther e wa s n o 
differenc e betwee n th e Singl e an d Pai r  groups .  However , 
i n th e impass e phase .  Pai r  group s mad e significantl y mor e 

divers e INFERENCES (t(10 )  =  2.7680 ,  P (  1 1 I^T )  =  0.01) . 

I n th e secon d experiment ,  tw o differen t  method s fo r 
increasin g th e diversit y o f  inference s wer e teste d wit h th e 
comple x problem .  On e suc h metho d i s  t o forc e th e subject s 
t o infe r  divergently .  Fo r  eac h trial ,  th e experimente r  aske d 
subject s t o thin k o f  a t  leas t  thre e differen t  way s i n whic h 
thei r  decisio n woul d affec t  th e othe r  entities .  Th e secon d 
metho d i s  t o provid e subject s wit h a  ma p whic h show s th e 
possibl e inference s tha t  ca n b e made .  Th e result s indicat e 
tha t  wherea s direc t  enforcemen t  i s a n effectiv e wa y o f 
improvin g performanc e (F(3,18)=13.22 ,  P r  >  0.002) ,  th e 
map doe s no t  hav e an y impac t  o n th e fina l  performanc e o f 
th e subjects . 
I n summary ,  th e diversit y o f  inference s turn s ou t  t o b e a 

critica l  facto r  i n dynami c decisio n making ,  an d onl y a  ver y 
stron g manipulation ,  suc h a s direc t  enforcement ,  ca n hel p 
t o increas e th e diversit y o n comple x problems . 

References 

Brehmer, B. (1990) Strategies in real-time dynamic 
decisio n making .  I n R .  Horgart h (Ed.) ,  Insight s from 
decisio n making .  Chicago :  Univ .  o f  Chicago ,  262-279 . 

Diehl ,  E .  &  Sterman ,  J .  (1995) .  Effect s o f  Feedbac k 
Complexit y o n Dynami c Decisio n Making . 
Organizationa l  Behavio r  an d Human Decisio n 
Processes .  5 2 (2) ,  198-215 . 

Johnson-Laird ,  P .  N .  &  Byrne ,  R.M.J .  (1991) .  Deduction . 
Hillsdale ,  NJ :  Erbaum . 

Klahr, D. & Dunbar, K. (1998). Dual Space Search During 
Scientifi c  Reasoning .  Cognitiv e Science ,  12:1-48 . 

Rouse, W. & Morris, N. (1986). On Looking Into the 
Blac k Box :  Prospect s an d Limit s i n th e Searc h fo r 
Menta l  Models .  Psychologica l  Bulletin ,  10 0 (3) .  349 -
363. 


	cogsci_1996_785



