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D e v e l o p m e n t  o f  Skille d M e m o r y fo r  Structure d List s 

Davi d E .  Mirele s 
Departmen t  o f  Psycholog y 105 1 

Florid a Stat e Universit y 
Tallahassee ,  F L 3230 6 

m i r e l e s S p s y . f s u . e d u 

In t roduc t io n 

Contemporar y theorie s o f  workin g memor y hav e no t  bee n 
ver y successfu l  i n accountin g fo r  basi c experimenta l 
fmding s o f  skille d memor y performance .  Mos t  theorie s o f 
workin g memor y ar e base d o n th e rapi d acces s an d storag e 
of  informatio n i n short-ter m memor y (STM) .  A  growin g 
bod y o f  researc h ha s demonstrate d tha t  expert s rel y 
extensivel y o n long-ter m memor y ( L T M )  fo r  skille d 
activities .  Ericsso n an d Kintsch' s (1995 )  Long-ter m 
Workin g M e m o r y ( L T - W M )  theor y propose s tha t  skille d 
memory performanc e ca n b e accounte d fo r  b y usin g L T M 
t o exten d workin g memor y limits .  Evidenc e fo r  L T - W M 
has bee n demonstrate d fo r  specialize d skills ,  suc h a s chess , 
as wel l  a s mor e c o m m o n skill s  suc h a s readin g an d tex t 
comprehension .  A  preliminar y stud y teste d whethe r 
subject s ca n us e preexistin g schemati c knowledg e t o 
synthesiz e a  memor y skil l  tha t  use s a  L T - W M . 

Long-term Working Memory Theory 

Evidenc e suggest s tha t  expert s rel y extensivel y o n th e 
storag e capacit y o f  L T M durin g skille d activities .  Expert s 
hav e bee n show n t o hav e a  muc h large r  workin g memor y 
capacit y tha n novice s fo r  domai n activities .  Additionally , 
dual  task s o r  brie f  interruption s durin g a  skille d activit y lea d 
t o littl e disruption s i n a n expert' s  memor y retentio n a s 
compare d t o novices .  Thes e phenomen a ar e difficul t  t o 
accoun t  fo r  i f  on e assume s tha t  expert s rel y o n a  transien t 
stor e t o perfor m skille d activities . 

The L T - W M theor y propose s tha t  expert s us e L T M t o 
exten d workin g memor y capacit y limit s wit h skille d 
activities .  Thi s extensio n occur s whe n a  larg e bas e o f 
domain-relevan t  knowledg e ha s bee n acquire d an d th e 
exper t  ha s becom e familia r  enoug h wit h a n activit y tha t 
he/sh e ca n anticipat e futur e retrieva l  demands .  Selectiv e 
storag e an d retrieva l  fro m L T M i s  accomplishe d b y th e 
exper t  associatin g ne w informatio n t o appropriat e cue s i n 
L T M an d usin g th e cue s t o retriev e th e ne w information .  A 
stabl e se t  o f  suc h cue s i s referre d t o a s a  retrieva l  structure . 
Thus ,  L T - W M ca n b e viewe d a s th e skille d us e o f  L T M t o 
rapidl y encod e relevan t  informatio n int o retrieva l  structure s 
and th e us e o f  retrieva l  cue s fo r  fas t  selectiv e acces s t o th e 
encode d information . 

P r e l i m i n a r y E x p e r i m e n t 

Focuse d test s o f  th e prediction s o f  L T - W M ca n b e m a d e b y 
examinin g constraint s involve d wit h a  simpl e m e m o r y skill . 
Sinc e mos t  peopl e hav e extensiv e knowledg e o f  word s an d 
practic e a t  generatin g coheren t  menta l  representation s o f 
scenarios ,  i t  shoul d b e possibl e t o us e thi s knowledg e bas e 
t o assembl e L T - W M wit h ver y littl e additiona l  practice . 

Eightee n colleg e freshme n wer e teste d fo r  m e m o r y 
retentio n o f  5  list s o f  1 2 words .  Eac h list s wa s presente d a s 
4 wor d triplet s (5s/triplet) .  Followin g eac h triplet ,  subject s 
shadowe d digit s fo r  1 4 seconds .  Followin g eac h list , 
subject s wer e require d t o recal l  al l  1 2 word s i n order .  Th e 
word s fo r  eac h lis t  wer e ordere d int o 1 2 uniqu e categories . 
Each lis t  comprise d o f  4  group s o f  3  words .  Th e word s 
wer e pre-selecte d t o fit  int o on e o f  4  scenes .  A n exampl e o f 
a scen e is ,  "A n Electe d Officia l  wa s readin g a  Typ e o f 
Readin g Materia l  whil e ridin g a  Typ e o f  Vehicle. "  Exampl e 
word s woul d be ,  "'chairman ,  play ,  taxi. "  Prio r  t o testing , 
hal f  o f  th e subject s wer e informe d tha t  th e triplet s 
corresponde d t o 4  scene s an d wer e give n practic e i n usin g 
th e scene s fo r  encoding .  Th e othe r  hal f  receive d a 
comparabl e practic e bu t  wer e no t  informe d o f  th e scenes . 

Subject s learnin g scene s recalle d 9. 8 word s i n correc t 
orde r  an d contro l  subject s onl y 3. 7 ( F =  78.84 ;  p  <  .01) . 
W h en orderin g wa s no t  considered ,  subject s learnin g scene s 
recalle d 9. 9 an d contro l  subject s 5. 2 ( F =  41.46 ;  p  <  .01) . 

Conclusions 

Superio r  performanc e b y subject s w h o learne d th e scene s 
give s evidenc e tha t  subject s ca n b e quickl y traine d t o us e 
preexistin g schemati c knowledg e t o acquir e a  skil l  fo r 
rememberin g organize d list s o f  unfamilia r  words .  Improve d 
performanc e i n spit e o f  a  distractio n tas k implicate s tha t 
thos e subject s ar e usin g a  L T - W M .  Thi s experimen t  als o 
highlight s th e importanc e o f  subject s learnin g t o anticipat e 
th e typ e o f  informatio n tha t  wil l  b e retrieve d durin g skil l 
development .  Futur e experiment s wil l  explor e factor s 
critica l  fo r  developmen t  o f  retrieva l  structure s b y comparin g 
memory performanc e t o othe r  encodin g an d retrieva l 
techniques ,  suc h a s th e metho d o f  loc i  an d cue d recall . 
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