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Abstrac t 

Responding appropriately to multiple, fast evolving, high 
risk  situation s i s difficul t  W e investigate d th e desig n o f  a 
decisio n suppor t  too l  calle d a  Respons e Manage r  withi n 
th e contex t  ofnava l  ai r  warfare .  Ou r  questio n wa s whethe r 
support ,  i n th e fon n o f  presentin g response  option s fo r 
consideration ,  shoul d b e generi c t o al l  aircraf t  o r 
specificall y tailore d t o differen t  type s o f  aircraft . 
Specificall y tailore d option s hmi t  clutte r  o n a  display ,  bu t 
peiiiap s a t  th e pric e o f  constrainin g option s an d decisio n 
makin g t o a n inappropriatel y smal l  set .  I n ou r  experiment , 
ai r  warfare-traine d nava l  ofiicer s sa w snapshot s o f  ai r 
warfar e situation s consistin g o f  a  ma p o f  a n airspace , 
detaile d dat a abou t  on e aircraft ,  plu s a  se t  o f  respons e 
options .  W e varie d th e content s o f  th e respons e sets .  Th e 
result s indicat e tha t  participant s tende d t o giv e order s t o 
execut e response s tha t  wer e congruen t  wit h th e presente d 
response  set .  Highl y experience d ofiicer s showe d a s larg e 
an influenc e o f  response  se t  presentatio n a s di d les s 
experience d officers .  Separat e threa t  assessmen t  ratings , 
however ,  indicate d tha t  th e specificall y tailore d respons e 
set s wer e no t  influencin g threa t  assessments ;  the y wer e 
influencin g response  selectio n only .  W e conclude d tha t 
th e response  manage r  work s mor e Uk e a  memor y aid ,  b y 
orientin g attentio n towar d th e presente d respons e 
options ,  rather  tha n b y biasin g situatio n interpretations . 

Introduction 

Automatio n i s becomin g increasingl y c o m m o n everywher e 
from  manufecturin g t o militar y c o m m a n d an d control .  A s a 
result ,  fewe r  peopl e ar e doin g mor e b y becomin g supervisor s 
of  automate d systems .  Fo r  thes e change s t o b e successfu l 
and safe ,  w e mus t  understan d th e cognitio n involve d i n 
supervisio n an d naturalisti c decisio n making ,  an d w e mus t 
desig n effectiv e tool s t o suppor t  thi s cognition . 

Supervisio n an d naturalisti c decisio n makin g ar e i n m a n y 
ways simila r  t o proble m solvin g i n genera l  (Klein ,  1993) . 
The situatio n i s first  encoded ,  the n assessed ,  an d the n on e 
or  mor e response s ar e selecte d fo r  execution .  Decisio n 
makin g cycle s throug h thes e step s continuall y a s th e 
situatio n evolves .  Here ,  w e hav e focuse d o n sui^rtin g 
respons e management :  h o w t o choos e th e mos t  appropriat e 
respons e a t  eac h point . 

Respons e managemen t  i s m a d e difficul t  b y havin g t o 1 ) 
monito r  an d respon d t o multipl e simultaneou s situation s a s 
the y evolv e ove r  time ,  2 )  asses s an d respon d t o highl y 
ambiguou s situations ,  3 )  conside r  an d choos e a m o n g larg e 
number s o f  respons e choices ,  an d 4 )  cop e wit h tim e pressur e 
and hig h risk. 

I n ou r  research ,  w e hav e ^preache d thes e issue s from  a 
behaviora l  perspective :  h o w d o differen t  version s o f  a 

respons e managemen t  suppor t  too l  influenc e actua l  decisio n 
maldn g behavior ? Nava l  ai r  war&re ,  defendin g agains t 
threatenin g aircraf t  whil e maintainin g saf e passag e fir 
friendly  an d civilia n aircraft ,  provide s a n excellen t  exampl e 
of  respons e management ,  an d i t  serve s a s th e focu s ft)r  thi s 
research .  First ,  m a n y aircraf t  fl y  throug h a n are a 
simultaneously ,  an d the y rang e from  helicopter s visitin g oi l 
platforms ,  new s helicopters ,  privat e planes ,  commercia l 
airliners ,  maritim e patrols ,  t o militar y aircraf t  o f  m a n y 
varieties .  Managin g multipl e situation s simultaneousl y i s 
difficul t  becaus e dat a mus t  b e quickl y an d accuratel y 
assesse d an d remembere d ft»r  eac h situation .  Failin g t o 
remember  previou s responses ,  curren t  states ,  an d previou s 
assessment s o f  eac h evolvin g situatio n ca n lea d t o disaster . 

Second ,  becaus e a n aircraft' s  inten t  i s  invisible ,  a  N a v y 
ship' s officer s mus t  rel y o n frequently  ambiguou s electroni c 
an d voic e information ,  alway s ambiguou s geopolitics ,  an d 
goo d judgmen t  for  decidin g h o w t o handl e eac h aircraft . 
Assumin g th e wors t  cas e an d respondin g accordingl y m a y 
actuall y caus e a  situatio n t o deteriorate .  Yet ,  waitin g fir 
clarifyin g informatio n tha t  m a y neve r  c o m e ca n allo w a 
proble m t o develo p beyon d eas y recovery .  Thi s ambiguit y 
leave s th e decisio n make r  vulnerabl e t o a  hos t  o f  decisio n 
biases . 

Third ,  a  Nav y ship' s C o m m a n d i n g Office r  an d it s 
Tactica l  Actio n Officer ,  hav e a t  thei r  disposa l  a n arra y c f 
respons e options ,  bot h defensiv e an d offensive ,  tha t  var y 
from  benig n t o provocativ e t o overtl y hostile .  T h e first 
respons e tha t  leap s t o m in d m a y no t  b e th e best ,  ye t  cullin g 
throug h a  larg e se t  o f  inappropriat e response s take s tim e an d 
efifor t  bette r  spen t  elsewhere . 

Fourth ,  ai r  warfar e i s clearl y hig h risk,  a s th e incident s 
involvin g th e U S S Star k an d U S S Vincenne s hav e show n us . 
T h e unsuspectin g Star k wa s struc k b y tw o Exoce t  missile s 
fired  from  a n Iraq i  jet ,  an d th e Vincenne s sho t  d o w n a n 
Irania n airline r  mistakenl y believe d t o b e a n attackin g 
Irania n F-14 .  Ai r  warfar e i s als o ver y time-pressiured ;  onl y 
seve n minute s elapse d betwee n Fligh t  655' s tak e of f  an d it s 
subsequen t  destructio n (Rogers ,  Rogers ,  & .  Gregston , 
1992) . 

A first  generatio n respons e managemen t  too l  wa s 
develope d b y th e T A D M U S projec t  (Morrison ,  Kelly ,  & 
Hutchins ,  1996 )  a s par t  o f  a  suit e o f  ai r  watl&r e decisio n 
suppor t  tools .  T h e T A D M U S respons e manage r  presente d 
1)  a  histor y o f  response s alread y take n towar d eac h aircraft , 
2 )  a  lis t  o f  response s fo r  th e decisio n make r  t o conside r 
taking ,  an d 3 )  th e reconunende d (broad )  ranges ,  betwee n 
one' s o w n shi p an d th e aircraf t  i n question ,  durin g whic h t o 
tak e eac h response . 
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T h e T A D M U S response  manage r  wa s wel l  receive d b y 

nava l  ofBcer s w h o use d i t  durin g realistic  tactic ^ 
simulation s an d b y senio r  officer s an d defens e analyst s w h o 
observe d demonstration s o f  th e T A D M U S system . 
However ,  a  numbe r  o f  question s abou t  bot h th e conten t  an d 
for m o f  th e respons e iiumagc r  wer e identified . 
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Figur e 1  A  respons e manage r  fo r  ai r  warfare .  Number s 
acros s th e to p indicat e rang e fiom  o w n ship .  Bar s indicat e 
wtien  eac h respons e i s apprqjriat e fo r  execution .  Greyed-ou t 
bar s indicat e response s tha t  hav e alread y bee n taken . 

Next generation: How specific? We unagined a next 
generatio n response  manage r  tha t  woul d provid e mor e 
specifi c  respons e recommendation s a s mor e becam e k n o w n 
abou t  a n aircraf t  T h e respons e manage r  woul d star t  ou t  b y 
providin g onl y a  generi c se t  o f  respons e options ;  then ,  a s 
informatio n abou t  th e aircraft' s  identit y an d inten t  accrued , 
th e respons e manage r  coul d provid e increasingl y specifi c 
response  set s an d recommendjutions .  W e wil l  refer  t o thi s 
response  manage r  a s aircraft-specifi c  o r  Track-Specific . 

O ne migh t  wel l  argu e tha t  experience d ai r  war&r e ofiBcer s 
ar e ejqper t  decisio n maker s w h o decid e whic h response s t o 
tak e o n th e basi s o f  availabl e informatio n withou t  regar d t o 
an y respons e set ,  generi c o r  specific .  Th e basi c idea s o f 
naturalisti c decisio n makin g theorie s (e.g .  Klein ,  1993 ) 
predic t  thi s result .  Th e expe n decisio n make r  assesse s th e 
situation ,  matche s th e situatio n t o a  simila r  situatio n i n 
memory ,  an d retrieve s a n associate d response .  Ther e i s n o 
plac e i n thi s mode l  fo r  th e respons e set s t o operate .  I n thi s 

simpl e mode l  th e decisio n make r  doe s no t  conside r 

alternativ e options .  Th e response  sets ,  i n thi s view ,  ar e 
superfluous ,  s o an y difierenoe s betwee n set s woul d b e moot . 

On th e othe r  hand ,  on e migh t  jus t  a s wel l  argu e tha t  sinc e 
recognitio n i s bette r  tha n recall ,  layin g ou t  a  se t  o f 
appropriat e respons e option s i s bette r  tha n requirin g 
decisio n maker s t o dredg e the m u p fi'om  memory . 

Further ,  i t  m a y b e th e cas e tha t  mor e an d les s e?q)erience d 
decisio n maker s utiliz e aid s suc h a s th e respons e manage r 
differently .  Specifically ,  whil e mor e ejqjerience d participant s 
migh t  fee l  confiden t  i n disregardin g a  respons e se t  an d 
followin g thei r  o w n minds ,  les s e^qierience d participant s 
migh t  adher e strongl y t o th e se t  o f  presente d responses . 

T o answe r  thes e questions ,  w e use d a  simpl e metho d i n 
whic h nava l  officer s wit h variou s level s o f  ai r  war& e 
experienc e viewe d an d responde d t o "snapshots "  portrayin g 
ai r  w a i & e situations .  Eac h snapsho t  containe d a  variet y c f 
informatio n includin g a  respons e manage r  tha t  presente d 
eithe r  a  Track-Specifi c  o r  Generi c respons e set .  tf  th e 
presente d respons e se t  influence s decisions ,  the n a n aircraft -
specifi c  respons e se t  shoul d produc e differen t  response s tha n 
a generi c respons e set . 

When does the effect occur? If the decision maker's 
response s vary ,  th e nex t  questio n i s why ? Doe s presentin g 
aircraft-̂ jecifi c  response s bia s th e decisio n make r  t o interpre t 
an ambiguou s situatio n i n term s o f  th e presente d respons e 
set ? O r  doe s presentin g aircraft-specifi c  response s orien t  th e 
decisio n maker' s attentio n towar d evaluatin g thos e 
responses ,  bu t  no t  others ,  withou t  actuall y alterin g th e 
decisio n maker' s interpretatio n o f  th e situation ? W e 
addres s thi s questio n b y askin g participant s t o rat e eac h 
aircraft' s  leve l  o f  threat .  I f  th e threa t  ratings  var y i n th e 
same wa y tha t  th e response s vary ,  the n th e presente d 
respons e set s woul d b e alterin g interpretations . 

Which manager is best? Since the identification and 
inten t  o f  a n aircraf t  ca n neve r  b e certain ,  response 
management  require s reasonin g unde r  uncertainty .  Thi s 
uncertaint y raise s issue s o f  strengt h an d detai l  o f 
recommendations ,  trus t  i n automation ,  an d th e potentia l  ftr 
error s du e t o decisio n biases .  A n aircraft-specifi c  ai d ma y 
lea d a  decisio n make r  t o over-interpre t  a n ambiguou s 
situation ;  the n again ,  a  generi c ai d migh t  lea d a  decisio n 
maker  t o trea t  subtl y differen t  case s to o similarly .  A n 
aiicraft-q)ecifi c  ai d migh t  focu s a  decisio n maker' s attentio n 
t o to o fe w o r  th e wron g potentia l  responses ,  bu t  a  gerieri c 
ai d migh t  focu s attentio n o n eithe r  to o m a n y o r  th e wron g 
responses . 

T o addres s thes e issues ,  w e polle d th e participant s fir 
thei r  preferences ,  an d w e marshalle d a  numbe r  o f  argument s 
base d o n thei r  decisio n data .  Base d o n informatio n b o m a 
prio r  e>q)eriment ,  (St .  Joh n &  Seymoxu: ,  1997) .  w e als o 
create d a  thir d versio n o f  th e respons e manage r  i n a n attemp t 
t o combin e th e generalit y an d prudenc e o f  th e Generi c 
manager  wit h th e relevance  an d specificit y o f  th e Track -
Specifi c  manager .  Th e resul t  wa s th e Combinatio n response 
manager . 

Th e ide a o f  th e Combinatio n respons e manage r  i s t o 
presen t  th e entir e Generi c response  set ,  bu t  t o color-cod e 
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whic h specifi c  response s ar e mos t  appropriat e fo r  a  give n 
aircraft .  Participant s coul d us e th e colo r  code s o r  examin e 
th e entir e set . 

Method 

Participant s Th e participant s wer e 1 6 U S Nav y officers . 
We classifie d 8  o f  thes e participant s a s "mor e e.xperienced " 
wit h ai r  warfer e an d th e Aegi s ai r  defens e system .  Thes e 
(fficer s ha d al l  ha d toiu- s o f  dut y a s Tactica l  Actio n Officer s 
or  Commandin g Officers .  W e classifie d th e remainin g 8 
participant s a s "les s experienced" ,  thoug h al l  ha d stoo d 
watc h i n th e Comba t  Informatio n Cente r  aboar d a n Aegi s 
equippe d shi p an d wer e ̂ milia r  wit h th e Aegi s system . 

Materials The stimuli were a set of "snapshots" porU^ying 
ai r  warfer e situation s durin g a n imagine d scenari o i n th e 
Persia n Gul f  durin g a  tim e o f  increasin g tensions .  Th e 
snapshot s too k th e for m o f  printe d colo r  scree n image s o f 
e;q)erimenta l  ai r  vwSar e displays .  Eac h snapsho t  containe d a 
windo w displayin g a  m a p o f  th e airspac e surroundin g o w n 
shi p overlaye d wit h aircraf t  symbols ,  rathe r  lik e a n ai r  traffi c 
contro l  display .  Th e snapsho t  als o containe d severa l  othe r 
window s contaiiun g mor e detaile d informatio n abou t  on e 
aircraft ,  suc h a s altitude ,  bearing ,  electroni c war&ii e 
emissions ,  an d a  cours e history .  O n e o f  thes e window s 
containe d a  respons e manage r  tha t  displaye d a  se t  rf 
responses ,  bot h defensiv e an d offensive ,  tha t  coul d b e take n 
agains t  th e aircraft .  Eac h snapsho t  indicate d whic h response s 
had alread y bee n take n towar d tha t  aircraf t  b y th e poin t  i n 
tim e illustrate d i n th e snapshot . 

Fiv e snapshot s portraye d "assume d commercial "  aiiciaf t 
(tw o airliner s an d thre e helicopters) ,  an d thre e snapshot s 
portraye d "assume d enemy "  aircraf t  (on e P-3 ,  on e F-4 ,  an d 
one unknow n jet) ,  al l  behavin g somewha t  provocatively . 
Thes e identification s an d categorization s t o commercia l  o r 
enemy ar e assumption s base d o n availabl e (simulated ) 
informatio n suc h a s altitude ,  speed ,  an d rada r  emissions , 
and the y ar e alway s uncertai n t o som e degree .  Instruction s 
t o participant s emphasize d tha t  thes e aircraf t  identification s 
and classification s wer e base d onl y o n availabl e dat a tha t 
the y themselve s coul d verify . 

The experimenta l  manipulatio n involve d insertin g 
difieren t  response  manager s int o th e snapshots .  Th e sam e 
eigh t  snapshot s wer e use d i n al l  thre e conditions .  I n th e 
Generi c condition ,  al l  eigh t  snapshot s containe d th e sam e 
generi c respons e set .  Thi s respons e se t  wa s develope d b y 
subjec t  matte r  expert s fi'om  batU e order s take n fi^om  Nav y 
ships .  Th e Generi c response  se t  i s show n i n Figur e 1 . 

I n th e Track-Spedfi c condition ,  th e five  assume d 
commercia l  aircraf t  snapshot s containe d th e Assume d 
Commercia l  respom e set :  jus t  th e to p five  response s fiom 
th e Generi c set ,  al l  o f  whic h wer e defensive .  Th e thre e 
assumed enem y aircraf t  snapshot s containe d th e Assume d 
Enemy respons e set :  al l  excep t  th e to p five  response s fixMn 
th e Generi c se t  (Se e figure  1) . 

I n th e Combinatio n condition ,  th e Combinatio n manage r 
presente d bot h th e Assume d Commercia l  an d Assume d 
Enemy respons e sets ,  bu t  designate d whic h se t  wa s mor e 
appropriat e fo r  a  give n aircraft .  Th e assiune d commercia l 
responses  wer e show n wit h a  gree n background ,  an d th e 

assumed enem y response s wer e show n wit h a  yello w 

background .  A  darice r  gree n an d a  darice r  yello w wer e use d 
t o indicat e response s tha t  ha d alread y bee n taken .  Th e 
designatio n o f  whic h se t  wa s mor e appropriat e fo r  a  give n 
aircraf t  wa s indicate d b y tex t  statin g "Unknow n Assume d 
Commercial "  o r  "Unknow n Assume d Enemy "  an d b y 
colorin g th e tex t  backgroun d eithe r  gree n o r  yellow .  Th e 
designatio n allow s th e use r  t o concentrat e o n th e mor e 
£^propriat e action s whil e th e presentatio n o f  th e alternativ e 
set  allow s th e use r  t o conside r  alternativ e course s o f  action . 

Procedure Participants were first oriented toward the 
informatio n i n th e snapshots ,  includin g th e respons e 
manager .  The y wer e als o provide d wit h a  "missio n 
statement "  an d Rule s o f  Engagemen t  for  th e operationa l 
context .  The y wer e the n instructe d abou t  thei r  tas k o f 
evaluatin g snapshot s an d makin g respons e decisions .  The y 
wer e tol d tha t  th e response s presente d i n th e respons e 
manager  wer e merel y suggestion s an d tha t  the y wer e fiee  t o 
giv e order s t o execut e an y respons e fi^om  th e set ,  c S th e set , 
or  mak e n o respons e a t  all—^whateve r  the y fe U wa s mos t 
^propriate . 

Al l  eigh t  snapshot s o f  eac h conditio n wer e show n 
sequentially ,  i n th e sam e orde r  for  eac h condition . 
Participant s sa w th e condition s i n diffaen t  orders .  Eac h 
snapsho t  wa s show n fo r  1 5 seconds ,  o r  unti l  a  respons e wa s 
given .  Participant s als o rated  eac h aircraft' s  leve l  o f  threa t  o n 
a seve n poin t  scale ,  wher e 1  mean t  th e aircraf t  wa s "neutral " 
or  n o threa t  an d 7  mean t  th e aircraf t  wa s a  definit e threat . 

Participants '  response s wer e score d o n a  scal e o f  0  t o 5 , 
accordin g t o thei r  locatio n o n th e Generi c respons e se t  (Se e 
Figur e 1) .  Response s residin g nea r  th e to p o f  th e se t  ar e 
basi c defensiv e an d monitorin g actions ,  s o the y receive d a 
scor e o f  0 .  Response s fiirther  dow n th e lis t  ar e mor e 
aggressive ,  an d the y received  progressivel y highe r  scores . 

Participant s occasionall y gav e n o orde r  t o execut e an y 
respons e i n othe r  words ,  th e participant s decide d t o "wai t 
and see" .  I n thes e cases ,  th e response s o n th e snapsho t 
show n t o hav e bee n take n alread y wer e scored .  W h e n a 
participan t  gav e order s t o execut e mor e tha n on e response , 
th e highes t  scorin g respons e wa s used . 

^ 
Assumed 

Commercia l 

Respons e Manage r 
.  •  Track-Speafi c 

n Generi c 
H Combirw d 

Trac k Typ e 

Figure 2. Averaged response scores for each version of the 
respons e manager .  Erro r  bar s indicat e on e standar d 
deviation . 
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Resu l t s 

Respons e score s Figur e 2  show s th e average d respons e 

scores .  Th e respons e score s wer e submitte d t o a  3x2x 2 
repeate d niciisure s A N O V A.  Respons e se t  (Generic ,  Track -
Specific ,  Combination )  wa s a  withi n participan t  vjuiable ; 
aircraft-typ e (commercial ,  enemy )  wa s a  withi n participan t 

variable ;  e.-'qjerienc e (more ,  less )  wa s a  betwee n participan t 
variable . 

Overall ,  th e differen t  response  set s elicite d dififeren t 

response  scores :  F(2 .  28 )  =  10.3 ,  p  <  .001 .  Thi s mai n efiec t 
of  respons e set s i s mor e clearl y understoo d i n term s o f  th e 
significan t  respons e se t  b y aircraf t  typ e interaction : 
F(2,28)=4.1 .  p=.03 .  Fo r  assume d commercia l  aircraft , 
responses  varie d dependin g o n whic h respons e manage r  wa s 
presented :  F(2 ,  28 )  =  17.2 ,  p  =  .0001 .  Fo r  assume d enem y 
aircraft ,  however ,  response s di d no t  vary :  F(2 ,  28 )  =  1.8 ,  p 
= .71 .  I n a  prio r  experiment  (St .  Joh n &  Seymour ,  1997) , 
th e respons e presentatio n efiec t  obtaine d for  bot h commercia l 
an d enem y aircraft . 

Th e larg e response  presentatio n effec t  foun d for  assume d 
commercia l  aircraf t  i s mos t  likel y du e t o th e larg e differenc e 
betwee n th e Track-Specifi c  commercia l  respons e se t  an d th e 
Generi c respons e set .  Th e commercia l  se t  contain s onl y five 
responses ,  an d al l  o f  th e response s wer e assigne d a  response 
scor e o f  0  becaus e the y com e fiom  th e ver y to p par t  o f  th e 
generi c set . 

We foun d n o differenc e betwee n mor e an d les s experience d 
participants :  F(l .  14 )  =  .003 ,  p  =  1.0 .  Thi s resul t  mean s 
tha t  th e mor e e.̂ q)erience d participant s wer e jus t  a s 
influence d b y th e presentatio n o f  differen t  respons e set s a s 
wer e th e les s e;q)erience d participants .  Thi s finding  i s 
somewhat  surprising ,  sinc e on e migh t  wel l  thin k tha t  mor e 
e:«q)erience d participant s woul d weig h thei r  o w n ampl e 
exp^eno e hea\il y  an d pa y littl e credenc e t o th e respons e 
manager .  Nonetheless ,  w e foun d th e sam e nul l  resul t  i n a 
prio r  stud y (St .  J o h n & Seymour ,  1997) . 

O ne explanatio n i s tha t  captain s an d commander s migh t 
be "rusty "  o n th e fine  detail s o f  ai r  wai&r e an d appreciat e th e 
si^por t  tha t  th e respons e manage r  provides .  Workin g 
agains t  thi s idea ,  however ,  i s  th e fac t  tha t  eve n a  curren t 
Tactica l  Actio n OflBce r  o n a n Arleig h Burk e clas s destroye r 
(to p o f  th e line )  showe d stron g respons e presentatio n effects . 
We conclud e tha t  experienc e reall y doe s no t  reduc e th e 
influenc e o f  response  presentation . 

Finally ,  ho w di d th e ne w Combinatio n respons e manage r 
compar e wit h th e Track-Specifi c  an d Generi c respons e 
managers ? H a d participant s use d th e colo r  codin g t o focu s 
selectivel y o n th e suggeste d commercia l  o r  enem y subset . 
the n th e Combinatio n respons e manage r  woul d hav e elicite d 
response s simila r  t o th e Track-Specifi c  respons e manager . 
Th e results ,  however ,  indicat e tha t  th e Combinatio n 
response  manage r  elicite d response s mor e lik e th e Generi c 
response  manager .  Thoug h w e befiev e i t  i s  unlikel y tha t 
participant s entirel y ignore d th e colo r  codin g ari d th e 
suggeste d subset ,  participant s wer e clearl y les s impacte d b y 
thi s color-codin g presentatio n schem e tha n b y th e 
present/absen t  presentatio n schem e o f  th e Track-Specifi c 
respons e manager . 

Preferenc e rating s Al l  participant s reporte d tha t  the y 
remembered  th e individua l  snapshot s an d thei r  response s t o 

the m from  on e conditio n t o th e next .  Nonetheless ,  al l 
participant s reported  re-analyzin g th e situations ,  an d c f 
cours e th e result s indicat e tha t  differen t  order s wer e 
ultimatel y given . 

Most  reported  interpretin g th e respons e set s a s bein g 

base d o n a  ship' s Battl e Orders ,  an d treatin g th e respons e 
set s a s "seriou s suggestions "  o r  "recommendations" , 

thoug h som e reporte d treatin g th e set s a s simpl e "memor y 
joggers" . 

Ten o f  th e participant s wer e aske d whic h o f  th e thre e 
respons e manager s the y woul d prefe r  t o us e whil e standin g 
watch .  Seve n o f  th e te n participant s preferre d th e 
Combinatio n respons e manage r  an d thre e preferre d th e 

Generi c respons e manager .  N o participant s preferre d th e 
Track-Specifi c  respons e manage r  Apparently ,  th e benefit s c f 
specificit y provide d b y th e Track-Specifi c  manager ,  tha t 
some participant s preferre d i n a  prio r  study ,  wer e co-opte d 
by th e Combinatio n manage r  whic h simultaneousl y benefit s 
from  showin g al l  responses .  Meanwhil e th e Generi c manage r 

was agai n preferre d b y thos e participant s w h o distruste d an y 
suggestion s fiom  th e respons e manage r  a s potentiall y 
biasin g thei r  decisio n making . 

Threat ratings Pariicipants' threat ratings were averaged 
and submitte d t o a  3x23^ 2 A N O V A.  Th e mea n ratings  ar e 
show n i n Figur e 3 .  T h e mos t  importan t  questio n i s whethe r 
th e threa t  ratings  sho w th e sam e respons e presentatio n dBfec t 
as di d th e respons e scores .  Fo r  th e threa t  ratings ,  airoaf t 
typ e an d respons e manage r  di d no t  interact :  F(2 ,  28 )  =  .7 ,  p 
= .48 .  Especiall y  fo r  assume d commercia l  aircraft ,  wher e th e 
respons e presentatio n effec t  wa s pronounce d fo r  recuse 
scores ,  n o threa t  ratin g difference s wer e foxmd .  Base d o n thi s 
nul l  effect ,  w e argu e tha t  th e threa t  assessmen t  proces s i s no t 
affecte d b y th e conten t  o r  for m o f  th e response  manager . 

'.  Respons e Manage r 
•  •  Track-Specifi c 
•  Q  Genenc 

•  Combine d 

Assumed Assumed 
Commercia l Enemy 

Trac k Typ e 

Figure 3. Threat ratings. 

Discussion 

Ther e wer e tw o majo r  question s pose d i n thi s research : 
1)  h o w specifi c  t o diflferen l  aircraf t  shoul d a n ai r  waifer e 
respons e manage r  be ,  an d 2 )  h o w doe s response 
management  wor k an d h o w migh t  a  suppor t  too l  enhanc e 
it ? 
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Desig n o f  th e R e s p o n s e M a n a g e r 
Determinin g whic h respons e manage r  i s bes t  i s  a  difficul t 
but  inywrtan t  question .  First ,  th e preferenc e dat a wer e 
stron g bu t  no t  overwhelming :  tw o ou t  o f  thre e participant s 
preferre d th e Combinatio n respons e manager .  T h e 
Combinatio n respons e manage r  benefite d fro m th e generalit y 
of  a  complet e se t  o f  responses ,  a s wel l  a s th e relevanc e o f 
havin g a n assigne d specifi c  se t  tha t  wa s mor e ̂ propriate . 

The unbiase d natur e o f  th e Generi c manager ,  however , 
remaine d a n importan t  benefi t  fo r  som e participants .  Thoug h 
no participant s disagree d wit h th e assignment s o f  th e 
snapshots ,  thes e participant s describe d themselve s a s mor e 
skq)tica l  o f  th e respons e manage r  an d mor e cautiou s agains t 
felling  pre y t o eithe r  thei r  o w n o r  th e system' s biases .  Thei r 
opinio n wa s tha t  th e Track-Specifi c  an d Combinatio n 
manager s dre w conclusion s an d classifie d aircraf t  int o 
assumed commercia l  o r  assume d enem y to o early ;  the y 
preferre d t o "sta y o n th e fence"  longer . 

Of  cours e thi s issu e o f  w h e n th e manage r  classifie s aircraf t 
wil l  ultimatel y b e unde r  th e decisio n maker' s control .  T h e 
classificatio n coul d b e performe d manuall y b y eithe r  th e 
decisio n make r  o r  a  subordinate ,  o r  th e classificatio n coul d 
be performe d automaticall y b y th e system ,  bu t  th e decisio n 
maker  coul d tun e th e syste m t o wai t  for  highe r  certaint y 
befor e makin g an y assignments . 

But  preferenc e dat a ca n onl y tak e u s s o fer.  W h a t  doe s 
th e participants '  behavio r  tel l  us ? First ,  i t  tell s  u s tha t 
choosin g a  respons e manage r  trul y matter s becaus e i t  afflect s 
th e response s tha t  eve n exper t  decisio n maker s orde r  for 
execution .  T h e Track-Specifi c  manage r  elicite d les s 
assertive—mor e hand s off—response s towar d th e assume d 
commercia l  aircraf t  tha n di d th e othe r  managers . 

One migh t  hav e argue d tha t  thi s influenc e i s simpl y du e 
t o th e categor y assignment s influencin g h o w th e participant s 
perceive d th e leve l  o f  threa t  o f  eac h aircraf t  Thi s argument , 
however ,  i s  no t  supporte d b y th e data .  First ,  bot h th e 
Combinatio n respons e manage r  an d th e Track-Specifi c 
respons e manage r  m a d e th e sam e categor y assigiunents ,  bu t 
th e respons e presentatio n eflec t  di d no t  obtai n wit h th e 
Combinatio n respons e manager .  Therefore ,  th e assignment s 
alon e wer e no t  sufficien t  t o influenc e th e participants ' 
decisions .  Second ,  an d mos t  compeUing ,  th e actua l  threa t 
assessment s di d no t  var y a m o n g managers .  Therefore ,  th e 
respons e manage r  i s no t  manipulatin g threa t  assessments ;  i t 
i s  manipulatin g th e late r  decisio n makin g stag e o f  respons e 
selectio n (See  figure  4) .  T h e respons e selectio n natur e o f  th e 
presentatio n eflfec t  suggest s tha t  th e efifec t  wa s mor e a  resul t 
of  th e availabilit y  for  evaluatio n o f  certai n potentia l 
recuse s rathe r  tha n a  resul t  o f  interpretatio n biases . 

Thi s interpretatio n als o fits  wit h ou r  observatio n tha t 
participant s frequenfly  ra n throug h th e visibl e respons e se t  -
sometime s usin g a  forefinger  -  decidin g a s the y went ,  whic h 
response s t o orde r  for  execution .  Unde r  thi s interpretation , 
th e respons e manage r  act s mor e a s a  m e m o r y ai d tha n a s a 
recommendatio n o r  decisio n aid .  I n Distribute d Cognitio n 
and Ecologica l  Psycholog y term s (e.g .  Gibson ,  1979 , 
Hutchins ,  1995) ,  th e presente d respons e se t  afford s 
orientin g t o eac h respons e i n tur n an d evaluatin g i t  fo r 
execution . 

Interpretatio n Bia s Mode l Respons e Orientatio n Mode l 

Encode 
Situatio n Dat a 

Encode 
Situatio n Dat a 

yAssessV ^  Respons e 
\Th rea t / ^—Manage r 

Selec t 
Respons e 

Asses s 
Threa t 

Respons e 
Manager  ' 

Selec t 
Respons e 

Figur e 4 .  T w o possibl e model s o f  w h e n th e respons e 

presentatio n effec t  occurs :  early ,  durin g th e threa t  assessmen t 

stage ,  o r  late ,  durin g th e respons e selectio n stage . 

But what does this influence tell us about which version 
of  th e manage r  i s  better ? First ,  sinc e th e Combinat io n 
manager  show s th e sam e classification s an d respons e set s a s 
th e Track-Specifi c  manager ,  the n user s coul d orde r  fix 
executio n th e sam e responses .  T h e &c t  tha t  the y di d 
no t—the y responde d lik e user s o f  th e Generi c 
m a n a g e r — i n c h e s the y chos e no t  to .  Thi s implicatio n tha t 
user s choos e no t  t o w h e n the y don' t  hav e t o suggest s tha t  i t 
i s th e Track-Specifi c  manage r  tha t  limit s o r  biase s 
responses .  Thi s limitatio n occur s becaus e th e Track-Specifi c 
manager  present s fewe r  respons e option s for  consideration . 
W h en m o r e response s wer e shown ,  eithe r  i n th e 
Combinat io n manage r  o r  i n th e Generi c manager ,  user s 
availe d themselve s o f  th e opportunit y an d ende d u p 
choosin g differently . 

I f  w e ar e correc t  tha t  th e Track-Specifi c  manage r  limit s 
choic e b y orientin g th e use r  t o fewe r  respons e options ,  the n 
we shoul d rul e ou t  th e Track-Specifi c  manager .  Tha t  leave s 
us wit h th e Generi c an d Combinat io n managers .  T h e 
Combinat io n manage r  w a s fweferre d b y mos t  partidpants . 
M o r e importanUy ,  i t  provide s m o r e informatio a Especiall y 
wit h th e abilit y t o tailo r  th e classificatio n function ,  th e 
Combinat io n manage r  seem s th e superio r  choice . 

W h at  woul d b e especiall y impressiv e i s i f  w e coul d s h o w 
tha t  eve n thoug h participant s usin g th e Combinat io n o r 
Generi c respons e manager s chos e simila r  responses ,  th e 
participant s usin g th e Combinat io n respons e manage r  wer e 
mor e thoughtfu l  o r  fester  o r  les s erro r  prone .  A n y suc h 
demonstratio n await s fiirthe r  investigation . 

Besid e choosin g a  manager ,  a n equall y importan t  issu e 
derive s fi-om  th e finding  tha t  participant s ten d t o follo w th e 
respons e sets .  I n cognitiv e terms ,  th e respons e set s orien t 
th e use r  t o thos e response s an d m a k e th e presente d 
response s m o r e mentall y available—an d i n tur n m o r e 
fi-equenUy  chosen .  W e ca n us e thi s finding  t o improv e 
decisio n mak in g skill ,  regardles s o f  th e particula r  respons e 
manager  w e choose ,  b y includin g i n th e respons e set s 
additiona l  option s fo r  user s t o notic e an d perfom u suc h a s a ) 
additiona l  deconflictio n responses ,  an d b )  actua l  Critica l 
Thinkin g stiateg y actions ,  suc h a s "conside r  alternativ e 
explanation s for  aircraf t  behavior "  an d "conside r  outcomes" . 
Wh i l e thes e example s m a y appea r  c lums y o r  hokey ,  the y 
m ay prov e t o b e valuabl e reminder s fo r  critica l  thinking . 
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Cohen.  Freeman ,  an d Wol f  (1996) ,  fo r  example ,  hav e show n 

tha t  easil y taugh t  Critica l  Thinkin g strategie s ca n effectivel y 
supplemen t  naturalisti c decisio n makin g an d improv e 

poformance . 

Cognitive Principles 
What  ca n w e lear n fiom  thi s researc h abou t  decisio n makin g 
more generally ? First ,  w e foun d tha t  th e response s tha t  a 
respons e manage r  present s d o indee d influenc e decisio n 
making .  Second ,  w e foun d tha t  thi s effec t  occur s durin g th e 
respons e selectio n stag e o f  tactica l  decisio n making .  Th e 

respons e presentation s afifecte d th e response s made ,  bu t  the y 
di d no t  influenc e th e threa t  ratings . 

Third ,  siiK e n o effec t  wa s fouiv d whe n participant s use d 
th e Combinatio n manager ,  whic h presente d al l  th e response s 
but  labele d som e a s mor e appropriate ,  w e conclude d tha t  th e 
presentatio n effec t  wa s du e t o whic h response s wer e mad e 
availabl e t o th e participan t  for  consideratio n rathe r  tha n 
whic h response s wer e labele d a s mor e appropriat e b y th e 
respons e manager .  It' s  th e presentatio n tha i  mattered ;  no t 
th e manager' s recommendation s pe r  se . 

The respons e presentatio n e£fec t  shoul d transfe r  t o othe r 

respons e managemen t  domains .  What  thi s mean s i s tha t 
makin g availabl e t o decisio n maker s a  lis t  o f  respons e 
option s wil l  affec t  thei r  decisions .  Th e decisio n makers ' 
actua l  assessment s o f  th e situatio n wil l  no t  change ,  bu t 
presentin g reqwnse s wil l  orien t  users '  attentio n towar d 
thos e responses ,  the y wil l  receiv e first  o r  mos t 
consideration ,  an d the y wil l  b e preferentiall y  selected . 
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