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Repertor y Actors '  Merrwr y fo r  thei r  Part s 

William L. Oliver 

University of Colorado 

K. Anders Ericsson 

University of Colorado 

Most theories about how people perform everyday tasks and skills assume that knowledge is 

organize d i n memor y s o tha t  relate d informatio n ca n b e activate d o r  selectivel y retrieve d a s larg e 

stmctures .  Entir e constellation s o f  knowledg e (e.g. ,  script s o r  frames )  ar e though t  t o b e prime d o r 

activate d i n nxjc h th e sam e wa y tha t  word s ar e prime d b y semanti c associates .  Th e ide a tha t  ou r 

memorie s ar e organize d int o larg e structure s seem s i n agreemen t  wit h ou r  everyda y experience .  W e 

hav e al l  experience d ho w memorie s suddenl y rus h int o consciousnes s afte r  brie f  encounter s wit h onc e 

familia r  material ,  lik e ol d lectur e notes .  Althoug h ther e i s n o complet e agreemen t  o n ho w memor y i s 

organized ,  i t  i s  generall y agree d tha t  man y skill s  (e.g. ,  chess .  Chas e &  Simon ,  1973 )  an d languag e 

comprehensio n (e.g. ,  Schank ,  1982 )  requir e rapi d acces s t o ver y larg e anrx5unt s o f  infomnatio n tha t  ha s 

bee n previousl y acquire d ove r  period s o f  month s o r  eve n years .  K/los t  laborator y studie s o f  memory , 

however ,  took  a t  memor y fo r  smal l  amount s o f  materia l  followin g brie f  learnin g episodes . 

Afte r  speakin g t o severa l  actors ,  i t  occurre d t o u s tha t  actors '  memor y fo r  thei r  part s provide s a n 

opportunit y t o stud y retrieva l  fro m larg e memor y structures ,  f̂ uc h o f  th e informatio n learne d fo r  part s i s 

exactl y specifie d b y th e script s th e actor s studied .  An d i t  wa s eviden t  fro m th e periormance s tha t  th e 

actor s gav e o n stag e tha t  the y ha d learne d thei r  script s ver y well .  B y knowin g th e conten t  o f  a  part ,  w e 

coul d tes t  th e accessibilit y  o f  informatio n w e kne w th e actors '  ha d i n memory . 

Actor s i n repertor y companies ,  mus t  ofte n remembe r  part s fro m differen t  play s an d perfor m the m 

durin g th e sam e perio d o f  time .  I t  i s  temptin g t o thin k tha t  a n actor' s memor y fo r  differen t  part s for m 

distinc t  an d ver y larg e memor y structures .  Whe n a n acto r  perfomri s differen t  roles ,  i t  i s  vita l  tha t  th e part s 

ar e remembere d s o tha t  ther e ar e n o confusion s amon g them .  Actor s repor t  t o u s tha t  whe n the y 

perfomr i  a  particula r  rol e othe r  role s i n thei r  repertor y ar e completel y blocke d out ,  or ,  a t  least ,  no t 

consciousl y accessed .  I n thi s sense ,  severa l  part s i n memor y ma y b e though t  o f  a s disassociate d fro m 

one another . 

The siz e o f  a  memor y structur e correspondin g t o a  par t  wou W hav e t o b e ver y large .  T o perfor m a 

majo r  role ,  a n acto r  mus t  remembe r  hundreds ,  eve n thousand s o f  word s spoke n b y hi s o r  he r  character . 

Afte r  studyin g an d rehearsin g a  part ,  th e acto r  mus t  kno w wha t  movements ,  gestures ,  an d intonation s o f 

voic e ar e t o accompan y almos t  ever y wor d spoke n o n stage .  Thes e detail s abou t  th e meanin g an d 

subtl e nuance s o f  performanc e ar e enacte d i n a  ver y stereotype d wa y fro m on e performanc e t o th e 

next ,  implyin g tha t  thes e detail s ar e ver y wel l  learned .  Figur e 1  represent s schematicall y som e o f  th e 

informatio n fro m a n actor' s part .  Notic e tha t  th e acto r  ma y represen t  informatio n abou t  hi s o r  he r 

characte r  o r  a  scen e somewha t  apar t  fro m th e actua l  wordin g o f  th e part .  Othe r  infomriatio n abou t  specifi c 

gesture s o r  emotton s ma y b e mor e directl y encode d wit h th e actua l  word s spoke n o n stage . 

It  i s  no t  clea r  wha t  informatio n i n memor y actor s mus t  rel y o n t o recal l  thei r  parts .  A n acto r  ma y firs t 

hav e t o recal l  wha t  a  speec h i s about ,  an d the n th e meanin g o f  th e individua l  sentence s i n orde r  t o recal l 

th e exac t  word s spoke n o n stage .  I n a n extrem e case ,  memor y fo r  a  par t  migh t  b e contex t  dependen t 

(Godde n &  Baddeley ,  1975 )  s o tha t  t o recal l  th e par t  efficientl y th e acto r  woul d hav e t o b e o n stag e 

interactin g wit h othe r  characters .  Alternatively ,  actor s migh t  depen d o n a  proces s o f  successiv e 

scannin g (Rubin ,  1977 )  wher e word s o r  phrase s woul d b e cue d b y th e word s o r  phrase s jus t  uttered .  I n 

thi s case ,  th e word s woul d simpl y follo w on e anothe r  i n muc h th e sam e wa y tha t  letter s see m t o 

automaticall y follo w on e anothe r  whe n w e recit e th e alphabet .  Notic e tha t  thes e differen t  retrieva l 

processe s requir e tha t  th e acto r  b e awar e o f  differin g amount s o f  infonnatio n represente d i n 
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F IGURE 1 .  HYPOTHETICAL R E P R E S E N T A T I ON O F A  P A R T 

Figur e 1  whe n h e o r  sh e i s recallin g th e verbati m wordin g o f  a  part . 

The subject s w h o participate d i n th e presen t  experiment s wer e recruite d fro m a  loca l 

Shakespear e Festiva l  hel d eac h summe r  I n Boulder ,  C O .  Al l  o f  th e subject s hav e receive d academi c 

trainin g an d hav e considerabl e actin g experience .  W e specificall y recruite d actor s wh o eithe r  ha d ver y 

larg e part s (300 0 o r  mor e words )  o r  severa l  reasonabl y larg e role s (100 0 o r  mor e words) .  Befor e th e 

experiments ,  w e checke d ho w accuratel y th e actor s coul d recit e thei r  part s fro m memory .  W e hav e 

foun d tha t  th e actors '  memor y o f  thei r  part s i s ver y exact ,  wit h onl y a  ver y fe w word s emende d o r 

substituted . 

EXPERIMENT 1-DIRECT ACCESSIBILITY 

The experiments we report in this paper used cued recall tasks to find out what information actors 

rel y o n t o acces s th e wordin g o f  thei r  parts .  W e wer e surprise d t o fin d i n ou r  earl y studie s tha t  actor s 

coul d respon d correctl y t o probe s consistin g o f  onl y a  fe w word s take n a t  rando m fro m thei r  part s (Olive r 

& Ericsson ,  1984) .  Thes e probe s wer e s o brie f  tha t  the y coul d provid e littl e contex t  o r  meaningfu l 

informatio n fo r  th e subject s a s retrieva l  cues .  W e wil l  briefl y describ e a  representativ e experimen t  i n 

whic h th e numbe r  o f  word s i n th e memor y probe s wa s systematicall y manipulated . 

Thre e actor s participate d i n th e experiment ,  eac h cuaentl y performin g a  larg e role .  Equa l 

number s o f  one- ,  two -  an d four-wor d probe s tha t  occurre d onl y onc e i n th e actors '  part s wer e selected . 

The sam e lin e o f  tex t  wa s neve r  sample d nrx)r e tha n once .  A n additiona l  constrain t  require d tha t  n o 

intervenin g punctuatio n appeare d betwee n an y o f  th e prob e word s o r  betwee n th e fina l  wor d o f  th e 

prob e an d th e nex t  wor d i n th e text ,  whic h serve d a s th e targe t  word .  Example s o f  som e o f  thes e probe s 

tha t  wer e responde d t o correctl y ar e show n i n Tabl e 1 . 

Probe s wer e presente d t o subject s o n a  vide o displa y connecte d t o a  computer .  Th e subject s 

wer e t o respon d ou t  k)u d wit h th e appropriat e word s fro m thei r  part s a s quickl y a s possibl e whe n th e 

probe s appeare d o n th e screen .  Th e elapse d time s betwee n th e appearanc e o f  th e probe s an d th e 

voic e responses  wer e time d wit h a  voice-actuate d switch .  O n hal f  o f  th e trial s th e subject s wer e aske d t o 

repor t  wha t  the y remembere d thinkin g prio r  t o respondin g t o th e probe .  Unfortunately ,  w e wil l  no t  b e 

abl e t o discus s th e analyse s o f  thes e verija l  report s i n thi s brie f  paper .  Th e subject s wer e give n a 

maximu m o f  1 5 second s t o respon d a t  whic h tim e th e displa y wen t  awa y and ,  dependin g o n th e 

condition ,  th e subject s eithe r  gav e verba l  report s o r  quietl y waite d fo r  th e followin g probes . 
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TABLE 1. EXAMPLES OF PROBES FROM EXPERIMENT 1 

bom 

fo r  scale d 

par t  o f  thi s anatom y 

We found that longer probes were retrieved more successfully within 15 seconds than shorter 

probes ,  £(2,360)»16.85 ,  c<.001 .  Th e one- ,  two- ,  an d four-wor d probe s wer e accuratel y retrieve d .77 , 

.91 ,  an d .9 9 pe r  cen t  o f  th e tim e respectively .  Ther e wa s als o a n effec t  o f  prob e lengt h o n 

log-transfomne d reactio n time ,  £(2,276)«9.60 ,  b<.001 ,  wit h th e one- ,  two -  an d four-wor d probe s bein g 

retrieve d i n 2.18,1.9 3 an d 1.6 7 second s respectively . 

Thes e result s indicat e tha t  ver y minima l  cue s ca n b e use d b y actor s t o directl y acces s thei r  line s 

fo r  man y o f  th e probes .  Becaus e th e response s ar e extremel y rapid ,  i t  i s  unlikel y tha t  larg e amount s o f 

th e part s ar e scanned ,  unles s on e assume s scannin g time s muc h faste r  tha n th e usua l  scannin g rate s o f 

approximatel y 3 8 millisecond s pe r  Ite m obsen/e d i n Shor t  Ter m Memor y experiment s (Sternberg ,  1966) . 

Thi s direc t  accessibilit y  cam e a s somethin g o f  a  surpris e t o th e actor s themselves ,  a s man y o f  the m 

claime d befor e th e experiment s tha t  the y woul d b e unabl e t o d o th e task .  Th e additiona l  word s i n th e 

probe s facilate d performanc e b y eithe r  providin g additiona l  surfac e structur e o r  additiona l  meanin g t o 

th e subjects .  I t  i s  importan t  t o reiterate ,  however ,  tha t  th e amoun t  o f  informatio n provide d b y a  fou r  wor d 

prob e i s minima l  an d tha t  th e prob e coul d conve y t o th e subjec t  onl y fragmentar y Informatio n abou t  th e 

speec h i t  cam e from .  Thus ,  th e actor s clearl y nee d no t  depen d o n a  context-dependen t  retrieva l 

process . 

EXPERIMENT 2-.HIERARCHICAL ORGANIZATION 

An actor's part is organized in way that would be expected to influence how it is represented in 

memory.  A  par t  itsel f  i s  a  uni t  distinc t  fro m othe r  part s an d i s subsume d b y th e rol e th e acto r  plays .  Th e 

par t  i s  divide d int o act s an d scenes ,  th e scene s int o speeches ,  th e speeche s int o sentences ,  th e 

sentence s int o phrases ,  an d th e phrase s int o words .  Thi s organizatio n i s show n schematicall y i n Figur e 

1.  Usin g th e prob e latenc y task ,  w e hav e obtaine d evidenc e fo r  th e hJerarch/ca /  organizatio n o f  a  par t  i n 

memory.  W e wil l  describ e a n experimen t  tha t  extend s som e o f  ou r  previou s finding s (Olive r  &  Ericsson . 

1984) . 

Al l  probe s use d i n th e experimen t  wer e fou r  word s i n lengt h an d wer e draw n fro m th e larges t 

role s performe d b y th e subjects .  Fo r  hal f  o f  th e probe s th e subject s wer e t o retriev e th e word s fro m thei r 

part s tha t  immediatel y precede d th e probe s an d fo r  th e othe r  hal f  the y wer e t o retriev e word s tha t 

immediatel y followe d th e probes .  Underiine d blan k space s precedin g o r  followin g th e probe s indicate d 

t o th e subject s whic h word s fro m thei r  part s wer e t o b e retrieved .  Th e firs t  groupin g o f  probe s wer e al l 

adjacen t  t o sentenc e boundarie s (demarcate d b y periods ,  questio n marks ,  an d exclamatio n points )  i n 

th e actors '  parts .  Sentenc e boundarie s wer e selecte d randoml y withou t  replacemen t  s o tha t  n o mor e 

tha n on e prob e wa s eve r  associate d wit h th e sam e sentenc e boundary .  Equa l  number s o f  probe s wer e 

selecte d suc h tha t  the y eithe r  immediatel y precede d o r  followe d sentenc e boundarie s o r  the y wer e 

shifte d on e wor d t o th e lef t  o r  right  o f  th e sentenc e boundary .  Fo r  th e secon d groupin g o f  probes . 

equal  number s o f  four-wor d string s wer e sample d fro m th e beginnin g an d end s o f  speeches .  W h e n 

th e probe s bega n speeches ,  th e subject s wer e t o retriev e th e las t  wor d o f  thei r  immediatel y precedin g 

speech ;  and ,  likewise ,  whe n th e probe s ende d speeches ,  th e subject s wer e t o retriev e th e firs t  wor d o f 

th e speec h tha t  immediatel y followed .  Figur e 2  illustrate s th e variou s prob e types .  Th e probe s wer e 

presente d i n a  rando m orde r  an d th e subject s wer e aske d o n hal f  o f  th e trial s t o giv e retrospectiv e verisa i 

reports . 

It  i s  clea r  fro m th e example s give n i n Figur e 2  tha t  well-formednes s o f  th e probe s differ s 

systematicall y amon g th e conditions .  W e expecte d tha t  respondin g t o well-forme d probe s i n th e fonwar d 

directio n (FonA/ard-Withi n 1 )  woul d b e th e fastes t  conditio n an d tha t  retrievin g backward s acros s 
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Forward-Across: 

the n h e wa s whe n vo u sough t  him .  I  a m 

Fonward-Withi n 1 : 

p o tho u bu t  clos e ou r  hand s wit h holy.. . 

Forward-Within 2: 

My dream s presag e som e joyfu l  new s a t  hand . 

Backward-Across: 

thin k i t  wer e no t  night .  Se e ho w sh e lean s her . 

Backward-Within 1: 

S h o w m e a  mistres s tha t  i s  passin g fai r 

Backward-Withi n 2 : 

and i n tha t  sparin g make s hug e waste -

Fonward-Across Speeches: 

t o rejoic e i n splendou r  o f  min e own ,  [speeche s b y others ]  Giv e m e a . 

Backward-Across Speeches: 

...groun d I  canno t  move ,  [speeche s b y others ]  I  a m to o sor e enpierced.. . 

F IGURE 2 :  E X A M P L ES O F P R O B ES I N E X P E R I M E NT 2 .  T H E P R O B ES A R E UNDERLINED;  T H E 

T A R G ET W O R DS A R E I N B O L D LETTERIN G . 

sentence boundaries (Backward-Across) would take much tonger. Retrieval of the less well-fonned units 

withi n sentence s woul d fal l  somewher e i n between ,  dependin g t o som e exten t  o n whethe r  retrieva l  wa s 

i n th e forwar d o r  th e backwar d direction .  Finally ,  w e expecte d tha t  subject s woul d b e relativel y slo w a t 

retrievin g acros s speec h boundaries .  Th e experimenta l  procedur e wa s th e sam e a s i n th e earlie r 

experiment . 

The actor s retrieve d th e correc t  response s 9 1 percen t  o f  th e time .  Du e t o a  ceilin g effect ,  analysi s 

of  accurac y i s no t  partioilari y revealing .  Analyse s o f  reactio n times ,  o n th e othe r  hand ,  sho w clea r 

difference s betwee n th e boundar y conditions,_E(7,206)=39.93 ,  p<.001 .  Th e mea n reactio n time s fo r 

th e differen t  condition s ar e show n i n Figur e 3 .  Retrievin g acros s sentenc e boundarie s (Fonward-Acros s 

and Backward-Across )  wa s slowe r  tha n an y o f  th e Withi n conditions .  Th e reactio n time s fo r  th e differen t 

Withi n condition s di d no t  greatl y diffe r  fro m on e another .  Crossin g speec h boundaries ,  particularl y 

backwards ,  require d a  fai r  anx)un t  o f  time .  I t  i s  interestin g t o note ,  however ,  tha t  jumpin g t o th e firs t  wor d 

of  th e followin g speeche s too k approximatel y th e sam e amoun t  o f  tim e a s t o g o backward s acros s 

sentenc e boundarie s t o immediatel y adjacen t  words . 

The relativel y lon g time s require d b y th e subject s t o cros s speec h an d sentenc e boundarie s 

indicate s tha t  processes  beyon d direc t  retrieva l  processe s ar e sometime s require d t o retriev e word s 

adjacen t  t o th e probes .  Word s withi n th e sam e sentence s ca n b e retrieve d quickl y suggestin g tha t  the y 

ar e encode d a s par t  o f  th e sam e uni t  tha t  ca n b e directl y retrieved .  Thes e finding s ca n b e accounte d fo r 

by assumin g tha t  th e verbati m memor y representatio n o f  a  par t  i s  segmente d int o sentence s an d 

speeches .  Sentence s ma y i n tur n b e segmente d int o phras e unit s o r  chunks ,  thoug h additiona l 

finding s o r  our s indicate s tha t  boundarie s withi n sentence s ar e no t  eas y t o identify .  W h e n th e subjec t 

must  retriev e a  wor d fro m a  chun k tha t  i s  adjacen t  t o th e on e th e prob e fall s  in ,  h e o r  sh e mus t  firs t 

retriev e th e adjacen t  chun k an d the n unpac k it .  W h e n nomnall y recitin g a  part ,  association s betwee n 

chunks ,  presumabl y i n par t  mediate d b y meaning ,  permi t  orderl y retrieva l  o f  th e lines .  Retrieva l  o f  th e 
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Effect s o f  Boundarie s 

Rt  (sec )  3  • 

Forwar d Forwar d Forwar d Backwar d Backwar d Backwar d Forwar d Backwar d 
Acros s Withi n 1  Withi n 2  Acros s Withi n 1  Withi n 2  Acros s Acros s 

Speeche s Speeche s 

Boundar y Conditio n 

FIGURE 3 .  M E A N RETRIEVA L TIÎ E A S A  FUNCTIO N O F B O U N D A RY CONDITIO N 

beginnings of speeches, however, sometimes requires accessing organizing information in memory, 

suc h a s cu e line s spoke n b y othe r  actors ,  actio n an d positionin g o n stage ,  an d s o on .  Thus ,  th e 

hierarchica l  organizatio n o f  th e par t  show n i n Figur e 1  ha s clea r  consequence s o n retrieval ,  provide d 

tha t  th e tas k require s tha t  th e subjec t  mak e us e o f  thi s organization ,  as ,  fo r  Instance ,  whe n jumpin g t o 

th e nex t  sentenc e o r  speech .  However ,  I t  appear s tha t  severa l  word s ca n cu e recal l  o f  Individua l  phras e 

unit s withou t  mediatio n o f  othe r  informatio n i n th e hierarchy .  Th e result s fro m th e presen t  experimen t 

als o sugges t  tha t  sequentia l  scannin g fo r  informatio n I n part s mus t  b e a  slo w an d effortfu l  proces s 

becaus e time-consumin g retrieva l  processe s ar e require d t o cros s sentenc e an d speec h boundaries . 

EXPERIMENT 3--INTERFERENCE BETWEEN PARTS 

Thus fa r  w e hav e show n tha t  actor s ca n directl y acces s ver y local ,  verbati m representations .  I.e. , 

phrase s o r  sentences ,  o f  a  singl e par t  o n th e basi s o f  minima l  cues .  A  natura l  extensio n t o thi s lin e o f 

researc h woul d b e t o loo k a t  retrieva l  o f  verbati m wordin g fro m mor e tha n on e par t  i n memory .  I n th e firs t 

tw o experiments ,  subject s alway s kne w wha t  par t  th e probe s wer e draw n from ,  an d thu s coul d focu s 

thei r  search .  B y repeatedl y retrievin g fro m th e sam e part ,  th e memor y fo r  th e par t  ma y hav e bee n 

activate d o r  primed .  Th e nex t  thre e experiment s tha t  w e wil l  describ e sough t  chronometri c dat a t o 

suppor t  ou r  expectatio n tha t  thematicall y organize d information--i n thi s case ,  part s an d scenes -  migh t 

for m memor y structure s tha t  coul d b e selectivel y searche d o r  activated . 

If  a  par t  fornr ^  a  stmctur e tha t  ca n b e strongl y focuse d upo n whe n i t  i s  searche d I n memory ,  ther e 

shoul d b e littl e interferenc e fro m othe r  part s i n memory .  Thus ,  whe n subject s kno w whic h par t  a  prob e 

comes fro m othe r  instance s o f  th e sam e prob e i n a  differen t  memorize d par t  shoul d rK> t  interfer e wit h 

retrieval .  Lac k o f  Interferenc e o f  thi s kin d ha s bee n take n a s evidenc e fo r  separat e memor y stmcture s 

consistin g o f  thematicall y relate d concept s (e.g. ,  Myers ,  O'Brien ,  Balot a &  Toyofuku ,  1984 )  an d entir e 

lexicon s o f  bilingual s (e.g. ,  ScartxDrough ,  Gerar d &  Cortese .  1984) . 

Thre e actor s wer e recruite d fo r  th e presen t  experimen t  wh o wer e performin g tw o role s o f 

comparabl e siz e i n tw o differen t  plays .  Uniqu e word s wer e identifie d amon g th e combine d tex t  o f  th e 

tw o parts .  I n addition ,  word s wer e identifie d tha t  occurre d exactl y onc e i n eac h o f  th e tw o part s 
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(Overlapped probes). Probes were constructed by presenting the name of the part, e.g., 

D E S D E M O N A,  followe d eithe r  b y th e selecte d wor d (One-Wor d probe )  o r  th e selecte d wor d alon g wit h 

th e previou s wor d i n th e par t  (Two-Wor d probe )  i n equa l  proportions .  Th e probe s wer e presente d i n a 

rando m order ,  an d th e n a m e o f  th e par t  wa s presente d t o th e subject s fo r  thre e second s befor e th e 

memory probe s appeared .  Th e subject s wer e instmcte d t o sa y ou t  lou d th e word s i n thei r  part s tha t 

immediatel y followe d th e probes .  W e chos e t o includ e two-wor d probe s I n th e desig n becaus e w e wer e 

intereste d i n whethe r  two-wor d cue s woul d for m holisti c cue s tha t  coul d b e easil y retrieve d despit e 

othe r  occurrence s o f  It s constituen t  word s elsewher e i n th e actors '  parts . 

The subject s wer e fa r  les s successfu l  a t  retrievin g th e Overlappe d probe s (41% )  tha n the y wer e 

at  retrievin g Uniqu e probe s (74%) ,  £(1,82)=9.95 ,  q .  <  .005 .  Ther e wer e n o mai n effect s o r  interaction s 

involvin g th e numbe r  o f  word s i n th e probes .  Analyse s o f  th e respons e time s yielde d n o reliabl e effects , 

perhap s becaus e s o fe w o f  th e probe s wer e retrieve d resultin g i n reduce d statistica l  power .  Th e poo r 

accessibilit y  o f  th e Overlappe d probe s strongl y suggest s tha t  th e part-informatio n i s no t  usefu l  fo r 

retrieva l  i n thi s tas k an d tha t  th e principa l  cue s fo r  retrieva l  ar e th e words . 

EXPERIMENT 4~PART PRECUING 

While it appears that actors may not always be able to restrict their search to a single part if 

instnjcte d to ,  i t  i s  stil l  unclea r  wha t  rol e globa l  informatio n play s i n th e retrieva l  process .  I t  wa s possibl e 

tha t  tellin g th e subjec t  whic h par t  wa s t o b e retrieve d fro m reduced ,  thoug h di d no t  eliminate , 

interferenc e an d tha t  respondin g wa s generall y facilitated .  Globa l  informatio n wa s manipulate d i n th e 

presen t  experimen t  b y precuin g subject s wit h th e nam e o f  th e par t  the y wer e t o retriev e fro m o n som e 

trials ,  an d tellin g the m t o retriev e fro m eithe r  o f  tw o part s o n othe r  trials . 

The thre e subject s wh o participate d i n th e previou s experimen t  an d a n additiona l  subjec t 

participate d i n th e presen t  experiment .  Fro m eac h actor' s script s equa l  number s o f  uniqu e word s wer e 

selecte d fro m eac h part .  Two-wor d probe s wer e constmcte d b y addin g th e subsequen t  word s fro m 

thei r  part s fo r  hal f  o f  thes e selecte d words .  Subject s wer e show n th e nam e o f  th e part ,  e.g. ,  VIOLA ,  o r 

th e wor d EITHER ,  followe d b y a  one-wor d o r  two-wor d probe .  O n on e hal f  o f  th e trial s th e par t  nam e 

precede d th e probes ,  an d o n th e othe r  hal f  o f  th e trial s th e wor d EITHE R precede d th e probes .  Th e 

subjects '  tas k wa s t o respon d ou t  lou d wit h th e word s fro m thei r  part s tha t  followe d th e probes . 

Probabilit y  o f  recal l  withi n fiftee n second s differe d onl y a s a  functio n o f  numbe r  o f  word s i n th e 

probe ,  E(1,272)=18.41 ,  b<.00 1 .  Th e percentag e o f  correctl y recalle d word s wer e 6 2 % an d 8 6 % fo r  th e 

one -  an d two -  wor d probe s respectively .  Th e analysi s o f  th e log-transforme d reactio n time s fo r  correc t 

retrieval s showe d a  reliabl e differenc e fo r  prob e length ,  £(1,202)=15.56 ,  c<.001 ,  an d th e availabilit y  o f 

par t  infonnation ,  £(1,202)=6.23 ,  c<.05 ,  bu t  n o interactio n betwee n prob e lengt h an d availabilit y  o f  par t 

information .  Th e averag e respons e tim e fo r  th e experimen t  wa s 2.3 7 seconds .  Providin g th e par t  nam e 

facilitate d respons e spee d b y .4 0 seconds ;  an d providin g a n additiona l  wor d t o th e one-wor d probe s 

facilitate d respons e spee d b y .3 5 seconds .  I n sum ,  addin g a n extr a wor d t o th e one-wor d probe s bot h 

reduce d retrieva l  tim e an d increase d th e probabilit y  o f  retrieval ,  wherea s providin g informatio n abou t 

whic h o f  th e tw o part s i s t o b e probe d onl y facilitate d respons e speed . 

EXPERIMENT 5-SCENE PRECUING 

Because the precuing effect found in the previous experiment was relatively small, it is difficult to 

argu e tha t  part-informatio n i s importan t  t o th e retrieva l  process .  Par t  name s ma y no t  b e ver y effectiv e 

cue s becaus e a  part' s  representatio n i n memor y I s to o infomiationall y dens e (Hayes-Roth ,  1977 )  o r 

complex .  Entir e part s ma y simpl y encompas s to o man y othe r  units ,  suc h a s speeche s an d scenes ,  t o b e 

activate d a s wholes .  Scenes ,  however ,  ma y provid e unit s tha t  ar e bette r  integrated .  Referenc e t o a 

scen e migh t  cu e memor y fo r  constellation s o f  event s an d enwtion s tha t  coul d b e hel d i n min d an d use d 

as retrieva l  cue s i n a  wa y tha t  referenc e t o a n entir e par t  coul d not . 

I n th e presen t  experimen t  thre e subject s wer e tol d o n on e quarte r  o f  th e trial s whic h o f  tw o 

scene s o f  a  par t  th e prob e cam e fro m (Precue-Uniqu e probes) ,  an d o n a  quarte r  o f  th e trial s the y wer e 
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only told that it could come from either of two scenes (Either-Unique probes). Each probe appeared only 

onc e i n th e entir e part .  O n th e remainin g on e hal f  o f  th e trials ,  probe s wer e presente d tha t  appeare d 

onc e i n a  specifie d scen e an d onc e elsewher e i n th e par t  (Overlappe d probes) .  Unlik e previou s 

experiments ,  onl y singl e word s wer e use d a s probes .  Th e subject s wer e alway s tol d whic h scen e the y 

wer e t o focu s o n fo r  thes e probes .  VertDa l  protocols ,  a s i n th e firs t  tw o experiments ,  wer e collecte d o n 

hal f  o f  th e trials .  B y havin g thre e type s o f  probe s w e sough t  withi n th e sam e experimen t  t o se e whethe r 

scen e precuin g coul d bot h facilitat e retrieva l  an d preven t  interference . 

The probabilit y  o f  successfu l  recal l  withi n fiftee n second s di d no t  greatl y diffe r  betwee n th e 

Precue-Uniqu e probe s (80% )  an d th e Either-Uniqu e probe s (78%) ;  however ,  th e Precue-Overlappe d 

probe s (56% )  wer e retrieve d significantl y les s often ,  £(2,177)=587 ,  j2<.005 .  A n analysi s o f  th e 

log-transforme d reactio n time s showe d a  simila r  patter n o f  results .  Th e averag e respons e time s fo r 

correc t  retrieval s wer e 3.10,2.9 7 an d 3.8 5 second s fo r  th e Precue-Unique ,  Either-Uniqu e an d 

Precue-Overla p condition s respectively ,  £(2,121)=4.38 ,  c<.05 .  Thes e result s indicat e tha t  providin g 

scen e informatio n di d no t  significantl y facilitat e retrieva l  o r  preven t  Interferenc e durin g th e retrieva l 

process . 

CONCLUSION 

The results from the last three experiments we have described taken together suggest that 

searc h canno t  b e focuse d a t  wil l  upo n a  par t  o r  scene .  Th e subject s wer e unabl e t o searc h thei r  memor y 

fo r  word s fro m a  par t  o r  scen e withou t  associativ e interferenc e fro m anothe r  par t  o r  scen e the y ha d 

memorized.  And ,  infomnatio n specifyin g whic h par t  o r  scen e wa s t o b e probe d di d no t  greatl y facilitat e 

retrieval .  Th e smal l  facilitatio n o f  par t  precuin g o n spee d o f  retrieva l  stand s a s th e singl e piec e o f 

evidenc e tha t  part s ca n b e separatel y activated .  Furthe r  researc h i s calle d fo r  t o bette r  understan d th e 

condition s unde r  whic h th e effect s o f  precuin g ar e obtained . 

Perhap s th e mos t  strikin g findin g fro m th e presen t  stud y i s tha t  i n relativel y brie f  period s o f  tim e 

actor s lear n thei r  part s s o tha t  the y ar e directl y accessibl e t o minima l  cues .  A  larg e bod y o f  informatio n i s 

simultaneousl y accessibl e an d attentio n ca n b e rathe r  diffusel y focuse d o n severa l  part s a t  onc e withou t 

seriousl y affectin g retrieval .  Thi s findin g i s al l  th e mor e surprisin g considerin g tha t  th e actor s di d no t  lear n 

thei r  part s wit h th e ai m o f  havin g direc t  acces s t o individua l  phras e units . 

The presen t  stud y ha s focuse d o n th e accessibilit y  o f  th e vertjati m wordin g o f  parts .  A s w e 

pointe d out ,  informatio n abou t  th e plays '  events ,  th e characters '  emotions ,  th e meanin g o f  al l  th e lines , 

and s o on .  ar e als o represente d i n th e actors '  memories .  I n othe r  domains ,  th e representatio n o f 

knowledg e i s similarl y complex ,  particulari y  i n thos e domain s wher e th e exper t  mus t  lear n bot h rot e 

knowledg e fo r  procedure s an d fact s a s wel l  a s knowledg e tha t  i s use d t o understan d problems .  Thus , 

ther e ma y b e interestin g similaritie s betwee n actor s an d experts ,  suc h a s scientists ,  i n ho w knowledg e 

of  a  domai n i s represente d an d accesse d i n memory .  W e suspec t  tha t  learnin g a  hug e bod y o f  directl y 

accessibl e knowledg e play s a n importan t  rol e i n acquirin g man y skills .  W e shoul d poin t  ou t  tha t  leamin g 

thi s knowledg e bas e ma y b e muc h mor e difficul t  i n man y domain s tha n i t  i s  fo r  actor s t o lear n thei r  script s 

fo r  severa l  reasons .  First ,  expert s mus t  b e concerne d wit h wha t  I s wort h learnin g an d mus t  inves t  muc h 

of  thei r  energie s siftin g throug h Irelevan t  facts .  Second ,  th e script s actor s lear n d o no t  diffe r  fro m on e 

stud y episod e t o th e next ,  wherea s th e knowledg e a n exper t  mus t  lear n i s les s easil y specifie d an d mus t 

be learne d i n bit s an d piece s ove r  a  lon g perio d o f  time . 

Ther e ar e man y obviou s question s ou r  stud y raise s tha t  w e ar e no t  no w i n a  positio n t o answer .  I t 

i s interestin g t o ask ,  fo r  instance ,  whethe r  nrodel s o f  memor y ca n accoun t  fo r  ou r  findings .  A  numbe r  o f 

curren t  memor y model s ar e abl e t o accoun t  fo r  direc t  accessibilit y  t o larg e amount s o f  knowledg e (e.g. , 

Anderson ,  1983 ;  Eich ,  1985 ;  Raaijmake r  &  Shiffrin ,  1980) .  I t  wil l  b e particularl y interestin g t o loo k a t 

issue s o f  acquisitio n withi n th e framework s o f  thes e models .  Othe r  question s als o concer n acquisition : 

What  amoun t  o f  effor t  i s require d t o lear n a  par t  s o tha t  i t  i s  directl y accessible ? H o w man y part s ca n b e 

simultaneousl y accessible ? Ye t  othe r  question s concer n forgettin g o r  maintenanc e o f  knowledge :  Doe s 

memory fo r  part s fad e awa y lik e memor y fo r  isolate d fact s ten d t o fad e away ,  o r  d o part s fad e fro m 

memory nror e o r  les s a s a  wholes ? A t  wha t  poin t  doe s a n acto r  forge t  enoug h abou t  a  par t  s o tha t  i t  i s n o 
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longer directly accessible? What amount of practice is required to maintain a part In an accessible state? 

And finally ,  ther e ar e man y question s abou t  ho w meanin g an d affec t  ar e represente d I n actors '  memory . 

Note. This work was supported by the Office of Naval Research Grant N0014-84-K-0250. K. Anders 

Ericsson ,  Principa l  Investigator . 
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