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Language-Dependen t  M e m o r y 

Viorica Marian (vm22@corneII.edu) 
Departmen t  o l  Psycholog y 

Cornel l  Universit y 
Ithaca .  N Y 1485 3 

Abstrac t 

Research with bilinguals may provide insights into the 
comple x relationshi p betwee n autobiographica l  memor y 
and language .  Th e presen t  pape r  suggest s existenc e o f 
language-dependen t  memory ,  wher e linguisti c factor s a t  th e 
tim e o f  recal l  influenc e memor y retrieval .  I n tw o 
experiments ,  Russian-Englis h bilingua l  immigrant s wer e 
interviewe d usin g th e word-promp t  technique .  I n th e firs t 
experiment ,  bilingual s retrieve d mor e autobiographica l 
memorie s whe n ther e wa s a  matc h betwee n languag e o f 
recal l  an d languag e o f  encodin g tha n whe n ther e wa s a 
mismatch .  Mor e memorie s fro m th e perio d befor e 
immigratio n wer e recalle d i n Russia n tha n i n Englis h an d 
more memorie s fro m th e Unite d State s wer e recalle d i n 
Englis h tha n i n Russian .  T o examin e th e mechanism s 
underlyin g thes e results ,  th e ambianc e languag e an d th e 
word-promp t  languag e wer e considere d separatel y i n th e 
secon d experiment .  Bot h th e linguisti c ambianc e an d th e 
wor d promp t  wer e foun d t o influenc e recal l  o f 
autobiographica l  memories .  Thes e results ,  an d particularl y 
th e effec t  o f  linguisti c ambianc e o n recall ,  sugges t 
language-dependen t  memory . 

Language-Dependent Memory 

Sinc e th e encodin g specificit y principl e wa s firs t 
introduce d a  quarte r  o f  a  centur y ag o (Tulvin g & 
Thomson ,  1973) ,  cognitiv e psychologist s hav e 
investigate d context-dependen t  memor y i n a  numbe r  o f 
differen t  domain s (se e Davie s &  Thomson ,  1988 ,  fo r 
reviews) .  Environmental-context-dependen t  memor y ha s 
been foun d whe n th e encodin g an d retrieva l  context s hav e 
been drasticall y manipulated ,  as ,  fo r  example ,  whe n 
encodin g too k plac e unde r  wate r  an d recal l  too k plac e o n 
lan d (Godde n &  Baddeley ,  1975) .  Context-dependen t 
memory ha s als o bee n studie d wit h mor e moderat e 
change s o f  context ,  as ,  fo r  example ,  i n studie s wher e 
encodin g an d recal l  too k plac e i n differen t  room s (e.g. , 
Smith ,  Glenberg ,  &  Bjork ,  1978 ;  Smith ,  1979) .  Similarly , 
mood-stat e dependen t  memor y ha s bee n supporte d an d 
challenge d b y numerou s studie s wit h bot h clinica l  an d 
norma l  populations ,  usin g bot h real-lif e a s wel l  a s 
laborator y memor y materia l  (fo r  reviews ,  se e Bower , 
1981 ,  Christianson ,  1992 ,  an d Eich ,  1995) .  Th e mai n ide a 
behin d th e wor k o n context-dependen t  memor y i s  tha t 
memorie s becom e mor e accessibl e whe n environmenta l 
or  interna l  factor s a t  retrieva l  ar e simila r  t o circumstance s 
at  encoding . 

I n th e presen t  paper ,  i t  i s  propose d tha t  languag e ma y lea d 

t o simila r  state-dependenc y effects .  Th e concep t  o f  language -

dependen t  memor y i s introduced ,  suggestin g tha t  th e linguisti c 

ambianc e a t  th e tim e o f  retrieva l  influence s recal l  o f 

memories ,  s o tha t  memorie s becom e mor e accessibl e whe n 
languag e a t  retrieva l  matche s languag e a t  encoding .  I n it s 
broa d application ,  language-dependen t  memor y ma y occu r 

bot h fo r  semanti c an d fo r  episodi c memories .  I t  ma y b e 
observe d wit h monolingua l  a s wel l  a s multilingua l  speakers , 

when factor s i n th e linguisti c environmen t  underg o significan t 
change . 

The phenomeno n o f  language-dependen t  memor y appear s t o 
be particularl y eviden t  i n th e memorie s recalle d b y bilinguals . 

Bilingual s hav e a n opportunit y t o experienc e lif e event s whil e 
usin g differen t  languages ,  an d th e drasti c difference s betwee n 

th e tw o linguisti c environment s ma y b e particularl y conduciv e 
t o studyin g languag e dependency .  I f  languag e i s a  ke y facto r 
i n memor y encoding ,  the n languag e o f  retrieva l  shoul d affec t 

th e accessibilit y  o f  a  bilingual' s memories .  Indeed ,  anecdota l 
evidenc e supportin g thi s hypothesi s i s abundant .  Fo r  example , 
when aske d fo r  he r  apartmen t  numbe r  i n he r  nativ e language , 
a bilingua l  w h o ha s live d i n th e Unite d State s fo r  ove r  a 
decad e ha s erroneousl y provide d th e numbe r  o f  th e fla t  i n he r 
nativ e country .  Upo n quickl y correctin g herself ,  sh e explaine d 
th e immediat e respons e b y sayin g tha t  th e numbe r  o f  th e ol d 
apartmen t  jus t  poppe d int o he r  min d becaus e o f  th e wa y th e 
questio n wa s asked .  I n anothe r  case ,  a  bilingua l  chil d w h o 

learne d a  Frenc h son g whil e o n vacatio n i n Franc e coul d no t 
recal l  th e son g upo n retur n t o th e Unite d States .  However , 
onc e findin g himsel f  i n a  French-speakin g environmen t  again , 
he remembere d th e son g withou t  an y effort .  Th e phenomeno n 
tha t  appear s t o underli e suc h effect s underlie s th e presen t 
investigation . 

I n general ,  mos t  wor k o n th e relationshi p betwee n languag e 
and memor y i n bilingual s ha s bee n a t  th e lexica l  leve l  (se e 

deGroo t  &  KroU ,  1997 ,  fo r  reviews) .  Fo r  autobiographica l 
recall ,  th e ide a tha t  bilinguals '  memorie s ma y b e mor e 
accessibl e i n th e languag e o f  origi n ha s bee n propose d mainl y 
fro m a  clinica l  psychoanalyti c prospectiv e (Aragn o an d 
Schlachet ,  1996 ;  Javier ,  1995 ;  Javier ,  Barros o an d Munoz , 
1993) .  Fo r  example ,  Aragn o an d Schlache t  (1996 )  revie w 
thre e case s i n whic h usin g th e firs t  languag e wit h bilingua l 
client s resulte d i s  mor e successfu l  psychoanalysi s sessions . 
Similarly ,  Javier ,  Barros o an d M u n o z (1993 )  foun d tha t  th e 

memorie s o f  fiv e bilingua l  speaker s wer e riche r  an d mor e 
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elaborat e whe n accesse d i n th e languag e i n whic h th e 

event s too k plac e tha n i n th e othe r  language . 

Empirica l  studie s attemptin g t o demonstrat e simila r 
effect s hav e traditionall y use d th e word-promp t  techniqu e 

(Galton ,  1879 ,  Robinson ,  1976) ,  wher e subject s wer e 

presente d wit h a  wor d an d aske d t o produc e th e firs t 

memory tha t  cam e t o mind .  Bugelsk i  (1977 )  foun d that , 

when prompte d wit h Englis h words ,  Spanish-Englis h 

bilingual s accesse d 7 0 % o f  "thoughts "  primaril y fro m th e 

matur e lif e perio d an d 1 3 % o f  "thoughts "  fro m childhood . 

W h en prompte d wit h th e sam e word s i n Spanish ,  4 3 % o f 

th e "thoughts "  wer e fro m maturit y an d 4 5 % wer e fro m 

childhood . 
I n a  stud y examinin g th e rol e o f  cultura l  transitio n an d 

languag e o n memor y encodin g an d recall ,  Otoy a (1987 ) 
cue d bilingual s wit h 1 0 wor d prompt s i n eac h language . 

Of  these ,  si x wer e translatio n equivalent s o f  eac h other . 

She foun d tha t  Englis h word s triggere d late r  memorie s 

tha n Spanis h words ,  th e differenc e bein g significan t  fo r  3 

words . 
Contrar y t o Bugelsk i  (1977 )  an d Otoy a (1987) ,  Schrau f 

and Rubi n (1997 )  foun d n o suc h tendenc y t o recal l  earlie r 

memorie s whe n prompte d i n th e firs t  languag e tha n whe n 
prompte d i n th e secon d languag e wit h elderl y Spanish -

Englis h bilinguals .  A  possibl e explanatio n fo r  Schrau f 
and Rubin' s (1997 )  failur e t o fin d language-dependen t 
memory i s tha t  ag e a t  whic h th e even t  too k plac e ma y no t 

be a  sensitiv e measur e o f  languag e effect s i n bilingual s 
w ho use d bot h language s concurrentl y fo r  mos t  o f  thei r 

lives .  I n Schrau f  an d Rubin' s study ,  participants '  mea n 

age a t  immigratio n wa s abou t  2 8 years ,  an d thei r  mea n 
age a t  th e tim e whe n th e experimen t  too k plac e wa s 

64.58 .  Durin g th e post-immigratio n perio d o f  almos t  4 0 
years ,  participant s use d bot h Spanis h an d Englis h i n 

parallel .  Memorie s fro m tha t  post-immigratio n perio d 
m ay hav e bee n encode d a t  time s whe n English ,  o r 
Spanish ,  o r  bot h language s wer e spoken .  And ,  wit h th e 

m e an ag e fro m whic h memor ie s wer e accesse d 
considerabl y late r  tha n immigratio n (39.7 9 year s i n 
Spanis h an d 40.5 5 year s i n English) ,  ag e ma y indee d no t 

sho w an y languag e effects .  Instead ,  i t  ma y b e mor e usefu l 
t o establish ,  fo r  eac h m e m o r y accessed ,  wha t  languag e 

was spoke n a t  th e tim e whe n th e remembere d even t  too k 

place . 
The matc h betwee n encodin g an d retrieva l  languages , 

and it s effec t  o n th e memorie s retrieved ,  becam e th e mai n 
focu s o f  th e presen t  investigation .  Th e effec t  o f  languag e 
on recal l  o f  autobiographica l  memorie s wa s examine d 

throug h tw o experimenta l  studies .  W e hypothesize d tha t 
individual s w h o acquire d a  secon d languag e late r  i n lif e 
wil l  exhibi t  language-dependen t  memory ,  elicitin g mor e 

memorie s fro m time s whe n th e firs t  languag e wa s spoke n 

when interviewe d i n th e firs t  language ,  an d mor e 
memorie s fro m time s whe n th e secon d languag e wa s 

spoke n whe n interviewe d i n th e secon d language .  Th e 

firs t  experimen t  sough t  t o establis h th e existenc e o f 

language-dependen t  memory .  I n th e secon d experiment . 

th e mechanism s underlyin g thi s phenomeno n wer e examine d 

more carefully . 
One advantag e o f  th e presen t  researc h ove r  previou s wor k i s 

tha t  i t  activel y trie d t o avoi d th e deman d characteristic s tha t 

aris e whe n subject s ge t  cue s i n tw o differen t  language s whil e 

participatin g i n wha t  the y kno w t o b e a  memor y experiment . 

To avoi d thi s problem ,  th e presen t  experimen t  use d a  cove r 

task :  ou r  Russian-Englis h bilingua l  subject s wer e le d t o 

believ e tha t  w e wer e intereste d i n th e characteristi c narrativ e 

style s o f  th e tw o language s rathe r  tha n i n th e particula r 

memorie s the y recalled .  Participant s wer e tol d tha t  th e 

experimen t  i s par t  o f  a  large r  linguisti c stud y i n whic h 

propertie s o f  narrative s i n differen t  language s ar e investigated . 

The y wer e tol d tha t  i n thi s cas e w e ar e examinin g Germani c 

and Slavi c language s an d tha t  w e woul d lik e the m t o provid e a 

fe w narrative s fo r  ou r  multi-languag e database .  Participant s 
wer e als o le d t o believ e tha t  th e reaso n fo r  usin g wor d prompt s 

was t o assis t  the m i n comin g u p wit h stories . 

Anothe r  advantag e o f  ou r  stud y wa s tha t  subject s wer e no t 

prompte d wit h th e sam e word s i n bot h languages .  Instead ,  th e 

wor d prompt s wer e presente d i n th e tw o language s i n 

counterbalance d orde r  acros s subjects .  Finally ,  i n additio n t o 
comparin g th e age s fro m whic h memorie s wer e accesse d i n 

differen t  languages ,  w e als o considere d th e matc h betwee n 

languag e o f  encodin g an d languag e o f  retrieval .  I f  participant s 
accesse d mor e memorie s whe n th e languag e o f  retrieva l 
matche d th e languag e o f  encoding ,  the n language-dependen t 
memory i s concluded . 

For  purpose s o f  clarit y an d simplicity ,  i n th e presen t  paper , 
a memor y i s calle d a  Russia n memor y i f  i t  refer s t o a n even t 

tha t  come s fro m a  tim e whe n Russia n wa s spoke n by ,  to ,  o r 

aroun d th e participant .  A  m e m o r y i s calle d a n Englis h 
memory i f  i t  refer s t o a n even t  tha t  come s fro m a  tim e whe n 

Englis h wa s spoke n by ,  to ,  o r  aroun d th e participant .  An d a 
memory i s calle d a  Mixe d memor y i f  i t  come s fro m a  tim e 
when a  mixtur e o f  bot h Russia n an d Englis h wa s spoke n by , 
to ,  o r  aroun d th e participant . 

Experiment 1 

The firs t  experimen t  investigate d whethe r  Russian-Englis h 

bilingua l  immigrant s sho w language-dependen t  memor y i n 
thei r  recal l  o f  autobiographica l  events .  W e hypothesize d tha t 

bilingual s woul d acces s mor e memorie s whe n th e languag e o f 
recal l  matche d th e languag e o f  retrieval . 

Methods 

Participant s 

Twent y Cornel l  student s participate d i n th e experiment ,  9 
female s an d 1 1 males .  Al l  wer e Russian-Englis h bilinguals , 
fluen t  i n bot h languages ,  w h o ha d immigrate d t o th e U.S .  a t 
th e mea n ag e o f  14. 2 year s (SD=4.1) .  Thei r  mea n ag e a t  th e 

tim e o f  th e experimen t  wa s 21. 8 year s (SD=2.9) .  Fou r 
subject s indicate d tha t  Russia n wa s thei r  preferre d languag e o f 

communication ,  twelv e subject s indicate d tha t  Englis h wa s 

thei r  preferre d languag e o f  communication ,  an d fou r  subject s 
state d n o languag e preference . 
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Material s 

Sixtee n Russian/Englis h pair s o f  cu e word s wer e selecte d 

suc h tha t  eac h member  o f  a  pai r  wa s th e direc t  translatio n 
of  th e other .  Pilo t  wor k ha d show n tha t  thes e word s wer e 

effectiv e prompt s fo r  autobiographica l  memories .  Th e 
followin g 1 6 promp t  word s wer e used :  summer , 

neighbors ,  birthday ,  cat ,  doctor ,  gettin g lost ,  frightened , 

bride ,  snow ,  friends ,  holiday ,  dog ,  blood ,  contest , 

laughing ,  an d newborn .  Thei r  Russia n translations , 

respectively ,  were :  neTo .  coceflM ,  f\eHb ,  pojKfleHHH , 
KomKa.  Bpaq ,  noreptiTbCPL ,  wcnyraTbCH ,  HeBecTa , 
cHcr ,  flpy3bH,  npa3;^HMK ,  co6aKa ,  Kposb .  KOHKypc . 
cMeHTbCH,  an d HOBopoJKfleHHbiH .  Eac h participan t 
receive d 8  o f  thes e promp t  word s i n on e language ,  an d 8 

i n th e othe r  language . 

Procedure 

Each participan t  wa s interviewe d individually ;  al l 

interview s wer e tape-recorded .  Upo n arrival ,  participant s 
wer e welcome d t o a  stud y o f  "storytellin g i n differen t 

languages "  an d tol d tha t  w e wer e comparin g th e 

psycholinguisti c propertie s o f  Russia n an d Englis h 
narratives .  The y wer e aske d t o tel l  brie f  storie s o f 

specifi c  event s fro m thei r  lives .  The y wer e als o tol d that , 
sinc e i t  ma y b e difficul t  t o com e u p wit h numerou s storie s 
upo n request ,  the y wil l  b e prompte d wit h som e words ,  t o 
facilitat e th e storytellin g process .  I n eac h case ,  thei r  tas k 
was t o describ e a n even t  fro m thei r  o w n lif e tha t  th e 
promp t  ha d brough t  t o mind .  The y wer e encourage d t o 
respon d a s quickl y a s possibl e an d t o tel l  th e firs t  stor y 
tha t  cam e t o mind .  Disguisin g th e stud y a s on e o f 
"storytellin g i n differen t  languages "  wa s necessar y i n 
orde r  t o preven t  subject s fro m guessin g th e rea l  focu s o f 
th e experiment .  Wit h thi s an d othe r  simila r  instructions , 
indee d non e o f  th e participant s identifie d th e experimen t 
t o b e a  stud y o f  memory ,  a s becam e eviden t  durin g th e 
post-experimenta l  debriefing . 

Participant s wer e interviewe d i n tw o parts ,  a n Englis h 
par t  an d a  Russia n part .  Th e orde r  o f  th e language s wa s 
counterbalance d acros s subjects .  I n eac h part , 
participant s receive d 8  wor d prompt s i n th e assigne d 
language .  A n effor t  wa s mad e t o establis h a  ver y definit e 
linguisti c milie u fo r  eac h language .  Bot h th e experimente r 
and th e participan t  spok e onl y i n th e assigne d language . 
I n eac h part ,  th e participan t  bega n b y readin g an d signin g 
a consen t  for m i n th e appropriat e language ,  followe d b y a 
warm-u p task .  I n th e warm-u p tas k fo r  th e firs t  part ,  th e 
participan t  wa s aske d t o tel l  fou r  storie s fro m fou r 
specifi c  period s o f  hi s o r  he r  lif e (n o cu e word s wer e 
given) .  I n th e warm-u p fo r  th e secon d part ,  th e 
participan t  wa s aske d t o describ e th e experienc e o f 
immigratin g t o th e U.S .  i n som e detail .  Th e war m u p 
task s wer e mainl y used  t o ge t  th e subjec t  comfortabl e 
wit h th e targe t  language ,  t o indicat e tha t  code-switchin g 
(usin g word s fro m th e othe r  language )  i s no t  acceptable , 

and t o mak e sur e tha t  the y provid e specifi c  event s fro m 
thei r  lives ,  rathe r  tha n loos e associations ,  preferences . 

thoughts ,  o r  opinions .  Afte r  al l  memorie s wer e collected ,  eac h 

participan t  wa s aske d t o indicat e wha t  languag e s/h e spoke , 

was spoke n to ,  o r  wa s surrounde d b y a t  th e tim e whe n th e 
even t  too k plac e an d t o estimat e hi s o r  he r  ag e a t  th e time . 

Results 

A tota l  o f  31 8 autobiographica l  memorie s wer e collected .  O f 

these ,  16 0 wer e memorie s o f  event s tha t  wer e experience d a t  a 

tim e whe n Russia n wa s spoken ,  eithe r  befor e o r  afte r 

immigratin g t o th e U.S .  (Russia n memories) .  Ninety-tw o 

wer e memorie s o f  event s tha t  wer e experience d a t  a  tim e whe n 

Englis h wa s spoke n afte r  immigratin g t o th e U.S .  (Englis h 
memories) .  Th e remainin g 6 6 wer e memorie s o f  event s tha t 

wer e experience d a t  a  tim e whe n a  mixtur e o f  Russia n an d 
Englis h wa s spoken ;  al l  excep t  on e ar e post-immigratio n 
memorie s (Mixe d memories) . 

Analyse s o n th e age s fro m whic h subject s dre w thei r 

memorie s showe d tha t  participant s consistentl y recalle d 
memorie s fro m a n earlie r  ag e (befor e emigration )  whe n 

interviewe d i n Russia n (M=I3. I  years )  tha n whe n interviewe d 
i n Englis h (afte r  immigration ,  M=16. 1 years) ,  t(I9)=4.829 , 

p<0.001 . 
Separat e analyse s o n eac h typ e o f  memorie s showe d tha t 

participant s accesse d mor e Russia n memor ie s w h e n 
interviewe d i n Russia n (5.15 ,  SD=2 .28 )  tha n w h e n 
interviewe d i n Englis h (2.85 ,  SD=1.69) ,  t(I9)=4.479 ,  p<0.001 . 
Similarly ,  participant s accesse d mor e Englis h memorie s whe n 
interviewe d i n Englis h (3.35 ,  SD=1.57 )  tha n whe n interviewe d 

i n Russia n (1.3 ,  SD=1.26) ,  t(19)=5.712 ,  p<0.001 .  Mixe d 
Russian-Englis h memorie s wer e accesse d mor e o r  les s equall y 
i n Russia n (1.45 ,  SD=1.32 )  an d i n Englis h (1.75 ,  SD=1.44) , 
t (  19) = 1.071 ,  p>0.1 .  N o significan t  effec t  o f  orde r  wa s found . 
The result s o f  th e firs t  experimen t  ar e show n i n Figur e 1 . 

Finally ,  th e distributio n o f  memorie s acros s th e lifespa n 
showe d a  dro p i n th e numbe r  o f  memorie s accesse d fro m th e 
perio d immediatel y followin g immigration . 

Discussion 

Thes e result s indicat e tha t  bilingual s typicall y acces s differen t 
autobiographica l  memorie s i n thei r  tw o languages .  Bilingua l 
speaker s ar e mor e likel y t o retriev e memorie s i n whic h th e 
languag e a t  th e tim e o f  retrieva l  matche s th e origina l  languag e 
of  th e event .  I t  appear s tha t  thi s effec t  i s  no t  simpl y a  resul t  o f 
demand characteristics ,  bu t  rathe r  a  robus t  relationshi p 
betwee n th e languag e o f  retrieva l  an d th e autobiographica l 
memorie s retrieved . 

T wo possibl e mechanism s m a y accoun t  fo r  th e observe d 
language-dependen t  memory .  O n th e on e hand ,  i t  i s  possibl e 
tha t  th e languag e milie u a t  th e tim e o f  retrieva l  ma y establis h a 
mindse t  tha t  function s lik e th e "states "  o f  state-specifi c 
memory.  I n thi s case ,  th e importan t  congruit y i s betwee n th e 
languag e ambianc e a t  encodin g an d a t  retrieval .  O n th e othe r 
hand ,  th e effec t  m a y depen d o n th e cu e wor d itself ,  an d it s 
specifi c  congruit y wit h word s tha t  wer e spoke n a t  th e tim e o f 
th e origina l  event .  Th e secon d experimen t  wa s designe d t o 
investigat e thes e tw o hypotheses . 
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Figur e 1 :  N u m b e r  o f  Russian ,  Englis h an d Mixe d 
memorie s retrieve d i n eac h languag e i n Experimen t  1 . 

Experiment 2 

The possibl e mechanism s underlyin g language-dependen t 
memory wer e explore d b y examinin g th e effec t  o f  th e 

languag e ambianc e an d th e effec t  o f  th e cu e word s 

separatel y fro m eac h other .  Whil e th e interview s 
continue d t o b e conducte d i n eithe r  th e firs t  o r  th e secon d 
language ,  th e wor d prompt s di d no t  alway s correspon d t o 
th e languag e o f  th e interview .  Tha t  is ,  whe n interviewe d 

i n Russian ,  hal f  o f  th e wor d prompt s wer e give n i n 
Russia n an d hal f  o f  th e wor d prompt s wer e give n i n 

English .  Regardles s o f  th e languag e o f  th e word-prompt , 

participant s wer e alway s t o respon d an d th e experimente r 
was alway s t o interac t  i n th e languag e o f  th e interview . 

Thi s secon d experimen t  wa s designe d t o investigat e 
whic h o f  th e tw o variables—languag e ambianc e o r  word -

promp t  language—wa s responsibl e fo r  th e 

dependen t  recal l  o f  autobiographica l  memories . 

Methods 

language -

Participant s 

Twenty-fou r  Russian-Englis h bilingua l  Cornel l  student s 

participate d i n th e study ,  1 2 male s an d 1 2 females .  Thei r 

mean ag e a t  th e tim e o f  th e experimen t  wa s 20. 2 (SD=2.0) , 

thei r  mea n ag e a t  th e tim e whe n the y immigrate d t o th e U.S . 
was 13. 4 (SD=2.4) .  Fiv e indicate d tha t  Russia n wa s thei r 

preferre d languag e a t  th e tim e whe n th e experimen t  wa s 

conducted ,  1 3 indicate d tha t  Englis h wa s thei r  preferre d 
language ,  an d 6  indicate d n o languag e preference . 

Procedure 
The procedur e use d i n th e secon d experimen t  wa s identica l  t o 
th e on e use d i n experimen t  1 .  Again ,  th e experimen t  wa s 

disguise d a s a  stud y o f  storytellin g i n differen t  languages ,  an d 

agai n participant s ha d t o underg o a  warm-u p tas k i n eac h 

language .  Th e mai n differenc e i n thi s experimen t  wa s th e 

separatio n o f  ambianc e languag e fro m wor d promp t  language . 
T h e ambianc e languag e refer s t o th e languag e o f  th e 
interview ,  tha t  i n whic h bot h th e experimente r  an d th e 
participan t  spoke ,  an d tha t  i n whic h th e storie s wer e narrated . 
However ,  i n eac h interview ,  th e experimente r  pronounce d hal f 

of  th e promp t  word s i n th e othe r  language .  Fo r  example ,  a 
participan t  m a y b e interviewe d i n Russia n first  an d i n Englis h 
second .  O f  th e 8  wor d prompt s use d i n th e Russia n interview , 

onl y th e first ,  th e fourth ,  th e sixth ,  an d th e sevent h wer e 
presente d i n Russia n ( A B B A design) .  T h e remainin g 4  wor d 

prompt s wer e presente d i n English .  Thus ,  autobiographica l 

recal l  wa s teste d i n fou r  conditions :  (1 )  Russia n ambiance -
Russia n wor d prompt ,  (2 )  Russia n ambiance—Englis h wor d 

prompt ,  (3 )  Englis h ambiance-Russia n wor d prompt ,  an d (4 ) 
Englis h ambiance-Englis h word-prompt .  Th e sam e sixtee n 
Russian/Englis h pair s o f  cu e word s a s i n th e first  experimen t 

wer e use d i n experimen t  two . 

Results 

A tota l  o f  38 4 memor ie s wer e collecte d i n th e secon d 

experiment .  T w o hundre d an d fort y eigh t  wer e memorie s o f 

event s fro m time s w h e n Russia n wa s spoken ,  9 1 wer e 
memorie s o f  event s fro m time s w h e n Englis h wa s spoken ,  an d 
4 5 wer e memorie s o f  event s fro m time s w h e n a  mixtur e o f 
Russia n an d Englis h wa s spoken .  T h e numbe r  o f  memorie s 

accesse d i n eac h conditio n (b y ambianc e an d wor d promp t 
language )  ar e show n i n Tabl e 1 . 

A 2x2x 2 analysi s o f  varianc e (ambianc e languag e X  wor d 
promp t  languag e X  order )  showe d tha t  recal l  o f  Russia n 
memorie s wa s significantl y influence d b y th e languag e o f  th e 

ambianc e an d b y th e languag e o f  th e wor d prompt . 
Participant s recalle d m o r e Russia n memor ie s w h e n 

interviewe d i n a  Russia n ambianc e (5.9 ,  SD=1.5 )  tha n whe n 
interviewe d i n a n Englis h ambianc e (4.5,SD=1.8) ,  F(l , 

22)=13.306 ,  p=0.001 .  Participant s als o recalle d mor e Russia n 

memorie s w h e n prompte d wit h Russia n wor d prompt s (5.6 , 
SD=1.6) ,  tha n w h e n prompte d wit h Englis h wor d prompt s 
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Tabl e 1 :  Tota l  numbe r  o f  Russian ,  Englis h an d 

Mixe d memorie s retrieve d i n eac h conditio n i n 
Experimen t  2 .  (RA-Russia n Ambiance ;  EA-Englis h 

Ambiance ;  RW-Russia n Wor d Prompts ;  EW-Englis h 

Word Prompts. ) 

a.  Russia n Memorie s Retrieve d 

R A E A Tota l 

RW 75 59 134 

EW 56 48 114 

Tota l  14 1 107 N=248 

b.  Englis h Memorie s Retrieve d 

R A E A Tota l 

RW 10 27 37 

EW 17 37 54 

Tota l 27 64 N=91 

c.  Mixe d Memorie s Retrieve d 
R A E A Tota l 

RW 

EW 

Tota l 

11 

13 

24 

10 

11 

21 

21 

24 

N=45 

(4.7 ,  SD=1.5) ,  F(l,22)=6.875 ,  p<0.05 .  Ther e wa s n o 
interactio n betwee n th e effec t  o f  ambianc e languag e an d 
th e effec t  o f  wor d promp t  language ,  F(l,22)=0.048 , 
p>0.1 .  Th e orde r  i n whic h th e tw o language s wer e use d 
di d no t  affec t  recal l  o f  Russia n memorie s an d di d no t 
interac t  wit h th e ambianc e an d wor d promp t  effects . 

A simila r  analysi s o n Englis h memorie s showe d tha t 

recal l  o f  Englis h memorie s wa s als o significantl y affecte d 
by bot h ambianc e languag e an d wor d promp t  language . 
Participant s recalle d mor e Englis h memorie s whe n 
interviewe d i n a n Englis h ambianc e (2.7,SD=1.6 )  tha n 
when interviewe d i n a  Russia n ambianc e (1.1,SD=1.2) , 
F(l,22)=25.83 ,  p<0.001 ,  an d mor e Englis h memorie s 
when prompte d wit h Englis h wor d prompt s (2.3 ,  SD=1.3 ) 
tha n whe n prompte d wit h Russia n wor d prompt s (1.5 , 
SD=1.4) ,  F(l,22)=8.3 ,  p<0.01 .  N o interactio n betwee n 
th e ambianc e languag e an d th e wor d promp t  languag e 
was found ,  F(l,22)=0.108 ,  p>0.1 .  Th e effec t  o f  orde r  o n 
recal l  o f  Englis h memorie s wa s non-significan t  an d di d 
not  interac t  wit h ambianc e an d word-promp t  effects . 

Analyse s o n recal l  o f  Mixe d memorie s reveale d n o 
effec t  o f  ambianc e language ,  wor d promp t  language , 
order ,  o r  interaction s betwee n an y o f  thes e factors .  Mixe d 
memorie s wer e accesse d abou t  equall y whe n th e 
ambianc e wa s Russia n (1 ,  SD=0.8 )  a s whe n th e ambianc e 
was Englis h (0.9 ,  SD=0.9) ,  F (  1,22)^0.279 ,  p>0.1 ,  an d 

when th e wor d promp t  wa s Russia n (0.9 ,  SD=0.8 )  a s whe n th e 

wor d promp t  wa s Englis h (1 ,  SD=0.8) ,  F(l,22)=0.4 ,  p>0.1 . 

Sinc e bot h ambianc e languag e an d wor d promp t  languag e 
had significan t  effect s o n recal l  o f  autobiographica l  memories , 

analyse s o n th e amplitud e o f  eac h effec t  wer e performe d t o 

determin e whic h o f  th e tw o wa s stronger .  A  t-tes t  comparin g 

th e wor d promp t  effec t  versu s th e ambianc e languag e effec t 

showe d tha t  ambianc e languag e ha d a  significantl y stronge r 
effec t  tha n wor d promp t  languag e o n recal l  o f  Englis h 

memories ,  t(23)=2.318 ,  p<0.05 .  Fo r  Russia n memories ,  th e 
effec t  wa s i n th e sam e direction ,  bu t  di d no t  reac h 
significance ,  t(23)=1.127 ,  p>0.05 . 

Finally ,  th e distributio n o f  memorie s accesse d i n th e secon d 
experimen t  replicate d th e patter n observe d i n th e firs t 
experiment ,  an d showe d tha t  fewe r  memorie s wer e recalle d 

fro m th e perio d immediatel y followin g immigration . 

Discussion 

Analyse s o n th e effec t  o f  ambianc e languag e o n recal l  showe d 

tha t  mor e memorie s wer e accesse d whe n th e languag e i n 
whic h th e even t  wa s experience d matche d th e languag e o f  th e 
ambiance ,  an d analyse s o n th e effec t  o f  wor d promp t  languag e 
on recal l  showe d tha t  mor e memorie s wer e accesse d whe n th e 
languag e i n whic h th e even t  wa s experience d matche d th e 
languag e o f  th e wor d prompt .  N o interactio n wa s observe d 
betwee n ambianc e languag e an d wor d promp t  language ,  o r 
betwee n thes e tw o factor s an d order .  Instead ,  th e effect s o f 
ambianc e an d wor d orde r  wer e cumulative.  Thus ,  bot h 

intervie w languag e an d wor d promp t  languag e wer e foun d t o 
influenc e recall .  Th e effec t  o f  ambianc e languag e tende d t o b e 
stronger ,  significantl y s o fo r  Englis h memories . 

An interestin g observatio n emerge d fro m th e inspectio n o f 
th e distributio n o f  memorie s acros s th e lifespan .  I n bot h 
experiments ,  ther e i s a  dro p i n th e numbe r  o f  memorie s 
accesse d fro m th e perio d immediatel y followin g immigration . 
A numbe r  o f  possibl e hypothese s ca n b e advance d t o explai n 
why thos e memorie s wer e les s accessible .  I t  i s  possible ,  fo r 
example ,  tha t  th e cognitiv e loa d presen t  durin g th e perio d 
immediatel y followin g immigratio n i s higher ,  no t  allowin g fo r 
memorie s t o b e processe d i n th e sam e manne r  an d t o th e sam e 
dept h a s durin g th e mor e usua l  cognitiv e load .  Thes e 
difference s i n cognitiv e processin g a t  th e tim e o f  encodin g 
may mak e th e memorie s les s accessible .  Anothe r  explanatio n 
may b e tha t  memorie s encode d durin g tha t  perio d ar e les s 
relian t  o n language ,  les s language-loaded ,  an d therefor e 
linguisti c cue s suc h a s wor d prompt s wil l  no t  trigge r  recal l  a s 
successfully .  Ye t  anothe r  explanatio n ca n b e linke d t o th e 
schema theory ,  accordin g t o whic h a  perso n seek s t o integrat e 
ne w event s int o existin g framework s o r  schemat a (Bartlett , 
1932) .  I f  thes e framework s rel y o n language ,  however ,  the n 
th e dro p i n post-immigratio n memorie s ca n b e explaine d wit h 
th e fac t  tha t  man y o f  th e newl y experience d memorie s d o no t 
fi t  existin g schemas .  Fo r  example ,  th e America n experience s 

of  usin g drive-throughs ,  writin g checks ,  usin g credi t  card s an d 
A T M s,  shoppin g a t  a  mal l  o r  fo r  groceries ,  ar e onl y som e o f 
th e instance s tha t  require d ne w o r  differen t  schemas .  Onc e 
relativel y operationa l  schema s hav e bee n created ,  ne w 
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event s ca n agai n b e integrate d int o existin g 

framework s an d ar e recalle d mor e easily ,  a s indicate d 

by th e observe d increas e i n memorie s afte r  jus t  a 

fe w post-immigratio n years' . 

Conclusions 

Bower  (1981 )  propose d tha t  differen t  emotion s ca n creat e 

dissociativ e state s i n suc h a  wa y tha t  whe n a  perso n "feel s 

angr y an d aggressive ,  on e se t  o f  memories ,  beliefs ,  an d 

competencie s ar e activated ;  whe n h e feel s romanticall y 

or  sexuall y aroused ,  a  differen t  se t  o f  memories ,  belief s 

and competencie s ar e activated "  (p .  147) .  Perhap s w e ca n 

thin k i n th e sam e manne r  abou t  language .  Changin g th e 

linguisti c environmen t  ma y lea d t o alteration s i n recall , 
whethe r  th e chang e i s fro m languag e t o language ,  o r 
withi n th e sam e language ,  a s i n child-directe d speec h an d 

baby-talk ,  o r  acros s domain s o f  use .  Al l  thes e ar e venue s 

tha t  remai n t o b e pursue d i n th e future .  T o exten d thi s 
wor k t o semanti c memor y an d knowledge ,  futur e effort s 

wil l  includ e investigatin g whethe r  semanti c informatio n 

learne d i n on e languag e become s mor e accessibl e whe n 

recal l  take s plac e i n th e sam e language .  Studie s tha t 

experimentall y exten d th e language-dependen t  memor y 

phenomeno n t o monolingua l  speaker s ma y graduall y 
revea l  whic h specifi c  factor s i n one' s linguisti c 
environmen t  ca n facilitat e acces s o f  memories .  Finally , 
i t  i s  eve n possibl e tha t  change s i n th e linguisti c 

environment s ma y lea d t o altere d self-perception ,  wit h 
languag e an d cultur e intertwine d togethe r  i n thei r  effec t 

on cognition .  Studie s o f  th e latte r  may ,  fo r  example , 

conside r  th e conten t  o f  freel y recalle d memorie s i n th e 
tw o language s (e.g. ,  comparin g reference s t o sel f  versu s 

others ,  comparin g reference s t o interna l  states ,  o r 

comparin g reference s indicativ e o f  gende r  attitudes) . 

Wit h researc h possibilitie s loomin g large ,  th e ide a o f 
language-dependen t  memor y ma y prov e t o b e a  usefu l 
too l  fo r  studyin g th e comple x relationshi p betwee n 

memory an d language . 

'  Althoug h th e lengt h o f  tim e i t  take s t o sho w a n increas e 

i n autobiographica l  memorie s afte r  immigratio n varie s 
fro m subjec t  t o subject ,  i t  appear s that ,  o n average ,  thi s 
increas e occurre d abou t  3  t o 4  year s afte r  immigration . 
Thes e findings  ma y b e usefu l  i n thinkin g abou t  childhoo d 
amnesia .  Th e tw o pattern s o f  recall—immigrant s learnin g 
a secon d languag e upo n immersio n int o a  ne w cultur e an d 
childre n acquirin g thei r  firs t  languag e earl y i n life-ma y 
exhibi t  som e simila r  patterns .  Th e schema/framewor k 

theor y ma y b e on e wa y t o explai n thes e results .  Futur e 

researc h ma y sho w whethe r  thes e similaritie s ar e rea l  an d 

whethe r  the y coul d provid e interestin g insight s int o th e 
comple x relationshi p betwee n autobiographica l  memor y 
and language . 
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