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Abstrac t 
An importan t  featur e o f  huma n memor y i s th e abilit y  t o 
retriev e previousl y unsolve d problems ,  particularl y whe n 
circumstance s ar e mor e favorabl e t o thei r  solution .  Zeiganii k 
(1927 )  ha s bee n widel y cite d fo r  th e fmdin g tha t  interrupte d 
task s ar e bette r  remembere d tha n complete d ones ;  however , 
frequen t  replication s an d non-replication s hav e bee n explaine d 
i n term s o f  socia l  psychologica l  variable s (Prentice ,  1944) . 
The presen t  stud y examine s difference s i n memor y fo r  task s 
base d o n completio n statu s b y appealin g t o cognitiv e variable s 
suc h a s th e natur e o f  interruption ,  tim e spen t  durin g 
processing ,  an d se t  size .  I n on e experimen t  usin g wor d 
problems ,  subject s wer e interrupte d o n hal f  o f  th e problem s 
afte r  a  shor t  interva l  of  activ e proble m solving ,  an d complete d 
task s wer e i n fac t  bette r  remembere d tha n interrupte d ones . 
However ,  les s processin g tim e wa s necessaril y  spen t  o n 
problem s tha t  wer e interrupted .  A  secon d experimen t  hel d 
tim e constant ,  allowin g subject s t o abando n task s the y coul d 
not  con^lete .  I n thi s experiment ,  th e opposit e resul t  occurred , 
replicatin g Zeigarni k an d showin g bette r  acces s t o unsolve d 
problem s i n fre e recall .  However ,  enhance d memorabilit y i n 
thi s stud y ma y hav e resulte d fro m a  subject-generate d impass e 
i n proble m solvin g rathe r  tha n "interruption "  pe r  se .  Thi s 
successfu l  replicatio n als o include d se t  siz e difference s i n favo r 
of  incomplet e problems .  Unde r  thes e conditions ,  th e statu s o f 
completio n ca n serv e a s a  usefu l  inde x t o pas t  proble m 
situations .  Thes e experiment s ar e successfu l  i n identifyin g 
cognitiv e variable s tha t  explai n whe n on e ca n suspen d effor t 
on a  faile d problem ,  an d recal l  i t  a t  a  late r  time . 

Introduction 

In the world, we are constantly presented with problems to 
solve .  Learnin g t o operat e a  n e w appliance ,  balancin g a 
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checkbook ,  or  doin g a  crosswor d puzzle ,  fo r  example ,  ar e 
jus t  a  fe w o f  th e problem s w e typicall y encounter . 
Sometimes ,  w e ar e abl e t o solv e a  proble m a t  th e moment 
tha t  i t  present s itself ;  on e migh t  hav e a  n e w applianc e 
operatin g soo n afte r  takin g i t  h o m e from  th e store .  A t 

othe r  times ,  du e t o interruption ,  lac k o f  neede d resources , 
or  faile d attempts ,  w e ar e force d t o giv e u p wor k o n a 
proble m befor e w e hav e successfiill y  arrive d a t  a  solution . 

I t  i s  easy ,  fo r  instance ,  t o imagin e gettin g stuc k o n a 
crosswor d puzzl e proble m an d eventuall y givin g u p i n 
favo r  o f  pursuin g othe r  activities .  Obviously ,  i t  woul d b e 
t o grea t  advantag e t o b e abl e t o retriev e previousl y 
unsolve d problem s i n orde r  t o retr y tasks .  Ther e i s som e 
suggestio n tha t  h u m a n cognitio n i s abl e t o tak e advantag e 
of  improve d circumstance s i n orde r  t o reattemp t  previousl y 
faile d tas k goals .  I n orde r  t o d o so ,  however ,  incomplet e 
problem s mus t  b e store d an d retrieve d fro m memory . 
Wha t ,  i f  any ,  ar e th e difference s i n th e w a y i n whic h w e 
encod e an d r e m e m b e r  complete d versu s interrupte d 
problems ? I s ther e a  specia l  statu s i n m e m o r y fo r  problem s 

we mean t  t o solve ,  versu s thos e w e hav e alread y solved ? 
Widely-cite d result s o f  a  classi c experimen t  b y Zeigarni k 

(1927 )  clai m tha t  interrupte d problem s d o indee d hol d 
s o me specia l  statu s i n memory .  I n Zeigamik' s experiment , 
subject s wer e give n approximatel y 2 0 task s t o perform . 
Thes e task s include d menta l  problem s suc h a s arithmeti c 
an d puzzles ,  a s wel l  a s manua l  skill s  includin g constructin g 
cardboar d boxe s an d creatin g cla y figures .  I n th e cours e o f 
hal f  o f  thes e tasks ,  subject s wer e interrupte d befor e 
finishin g th e tas k an d wer e force d t o pu t  i t  aside .  Th e 
interruptio n cam e "whe n th e subjec t  looke d mos t  engrosse d 
i n hi s work. "  Thi s wa s reporte d t o hav e occurre d whe n th e 
subjec t  discovere d h o w th e proble m wa s t o b e don e bu t  ha d 
not  ye t  envisione d th e ultimat e resul L Subject s wer e 
allowe d t o complet e th e othe r  hal f  o f  th e tasks . 

Afte r  performin g al l  o f  th e tasks ,  thoug h no t  alway s t o 
completion ,  th e subject s wer e aske d t o repor t  al l  o f  th e 
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problem s usin g a  free  recal l  method .  Zeigami k foun d tha t 
unfinishe d task s wer e 9 0 % mor e likel y t o b e recalle d tha n 
finished  ones .  Additionally ,  i n bod i  first  an d secon d recal l 

positions ,  unfinishe d task s wer e mentione d thre e time s a s 
ofte n a s complete d tasks .  Zeigami k conclude d tha t  a 
significan t  memor y advantag e exist s fo r  interrupte d task s 
as compare d wit h complete d ones . 

Whil e th e theor y tha t  unsolve d problem s hol d som e 
specia l  statu s i n memor y i s a n appealin g one ,  th e result s o f 

Zeigamik' s experimen t  appea r  somewha t  counterintuitive . 
Any memoria l  advantag e i n th e Zeigami k experimen t 
shoul d li e wit h complete d tasks ,  sinc e a  subjec t  logicall y 
must  spen d mor e tim e o n averag e o n complete d tasks . 
However ,  thoug h les s processin g tim e i s presumabl y spen t 
on interrupte d problems ,  the y ar e recalle d mor e frequently 
i n Zeigamik' s experiment .  Zeigami k accounte d fo r  thi s 
effec t  i n term s o f  motivationa l  factors ,  suggestin g tha t 
when a  subjec t  set s ou t  t o perfor m th e operation s require d 
by on e o f  th e tasks ,  ther e develop s a  "quasi-need "  withi n 
th e subjec t  fo r  th e completio n o f  th e task .  Thi s i s lik e th e 
occurrenc e o f  a  tensio n system ,  wher e completin g th e tas k 
means resolvin g th e tensio n syste m o r  dischargin g th e 
quasi-need .  Thus ,  claim s Zeigamik ,  th e memoria l 
advantag e enjoye d b y interrupte d task s mus t  b e du e t o th e 
continuatio n o f  tha t  quasi-need ,  whic h motivate s retrieva l 
of  unsatisfie d tasks . 

Additiona l  social ,  motivational ,  an d personalit y factor s 
hav e sinc e bee n suggeste d t o accoun t  fo r  result s o f 
variation s an d modification s o f  th e origina l  Zeigami k 
experiment .  Bogoslavsk y an d Guthri e (1941 )  suggeste d 
tha t  tensio n presen t  durin g th e solvin g o f  a  proble m 
increase s th e problem' s memorability .  Thi s hypothesi s 
account s fo r  thei r  findings  tha t  subject s bes t  remembere d 
task s tha t  followe d interrupte d tasks ,  regardles s o f  whedie r 
th e "follow-up "  task s wer e themselve s interrupte d o r 
completed .  Othe r  studie s discovere d context s wher e th e 
Zeigami k effec t  di d no t  occur .  Rosenzwei g (1943 ) 
hypothesize d a  for m o f  repressio n t o accoun t  fo r  th e non -
replicatio n o f  Zeigamik' s results .  I n thi s study ,  i n whic h 
subject s wer e tol d tha t  th e task s comprise d a n intelligenc e 
test ,  the y remembere d mor e complete d tha n intemipte d 
tasks .  Other s hav e suggeste d stress-relate d factor s 
(Glixman ,  1949) ,  individua l  difference s (Alper ,  1946) ,  an d 
subjec t  fatigu e (Zeigamik ,  1927 )  t o accoun t  fo r 
discrepancie s betwee n thei r  result s an d th e origina l 
finding s o f  Zeigamik .  Th e us e o f  theorie s base d o n social , 
motivational ,  an d personality-relate d variable s t o accoun t 
fo r  memor y differences ,  ha s me t  wit h limite d success . 
Such theorie s hav e bee n unabl e t o explai n numerou s 
seemingl y contradictor y findings  (se e Prentice ,  1944) . 

A greate r  degre e o f  succes s migh t  b e me t  i n tryin g t o 
accoun t  fo r  Zeigarnik' s origina l  result s an d som e 
subsequen t  manipulation s i n term s o f  a  cognitiv e mode l  o f 
proble m solving .  B y re-examinin g th e Zeigami k effec t  i n 
term s o f  m o d e m dieorie s o f  proble m represenudons ,  goals , 
and contex t  effects ,  perhap s w e ca n explai n th e 
circumstance s unde r  whic h th e Zeigami k effec t  wil l  occur , 
and ho w i t  ma y functio n withi n a  broade r  memor y an d 

proble m solvin g cognitiv e architecture .  I n thi s article ,  w e 
examin e th e Zeigami k effect ,  an d explor e factor s includin g 

th e natur e o f  th e interruption ,  th e processin g tim e spen t  o n 

problems ,  an d th e contex t  o f  se t  siz e o f  di e incomplet e 
problems .  B y examinin g thes e cognitiv e factors ,  w e 
attemp t  t o accoun t  fo r  bot h th e origina l  effec t  an d th e 
variet y o f  stiidie s tiiat  a t  time s faile d t o replicat e i t 

Experiment 1 

In this first experiment, we attempted to match Zeigamik's 
method s (1927 )  a s closel y a s possible ,  an d t o replicat e th e 
effec t  o f  bette r  m e m o r y fo r  incomplet e problems . 
However ,  on e necessar y chang e wa s t o emplo y onl y 
proble m solvin g tasks ,  rathe r  tha n includin g manua l  an d 
artisti c task s a s i n Zeigamik .  I n orde r  t o loo k a t  th e rol e o f 
cognitiv e factor s i n predictin g an d explainin g proble m 
memorability ,  th e followin g experimen t  wil l  attemp t  t o 
replicat e Zeigamik' s origina l  result s usin g exclusivel y 
cognitiv e proble m solvin g tasks .  Usin g wor d problems , 
we manipulate d tas k interruptio n versu s completio n o n 
eac h problem .  Ou r  goa l  wa s t o determin e whethe r  th e 
counterintuitiv e effec t  Zeigami k observe d ca n hol d a s a 
m e m o ry phenomeno n unde r  controlle d laborator y 

conditions . 

Method 

Subjects. The subjects were 39 undergraduate students 
(2 5 femal e an d 1 4 male )  from  th e Universit y o f  Michigan . 
Th e subject s receive d credi t  fro m a n introductor y 
psycholog y course . 

Materials. Twenty word problems, including 
mathematical ,  logical ,  an d insigh t  reasonin g (fro m Mosler , 
1977) ,  wer e use d i n thi s study .  Al l  o f  th e problem s wer e 
preteste d o n a  separat e grou p o f  subject s an d wer e selecte d 
fo r  successfu l  completio n rate ,  eac h requirin g betwee n 1 5 
second s an d fou r  minute s fo r  solution .  Eac h proble m wa s 
presente d o n a  separat e half-shee t  o f  pape r  wit h spac e 
belo w th e proble m t o writ e a  solution .  Eac h proble m wa s 
presente d wit h a  shor t  title  suc h a s "Th e Bridge" . 
Followin g eac h proble m wa s a  ratin g scale .  Fo r  eac h 
problem ,  subject s wer e aske d t o rat e h o w confiden t  the y 
wer e tha t  thei r  answe r  wa s correct .  A  ratin g o f  1  mean t 
"certai n i t  i s incorrect "  an d a  scor e o f  7  mean t  "certai n i t  i s 
correct, "  an d subject s wer e tol d t o us e intermediat e value s 
when appropriate . 

Design and Procedure. Each subject was tested 
individuall y i n a  on e hou r  session .  Th e subject s wer e 
give n th e followin g instructions : 

Y ou wil l  b e presente d wit h a  serie s o f  problems .  Y o u 
wil l  wor k o n th e problem s on e a t  a  time.  Pleas e wor k 
as quickl y an d accuratel y a s yo u can .  Sho w you r 
work .  Don' t  gues s a t  a  problem ;  tr y t o solv e eac h on e 
an d indicat e you r  bes t  answer .  Onc e yo u hav e 
complete d a  proble m I  wil l  giv e yo u anothe r  on e t o 
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wor k on .  Eac h o f  thes e problem s i s randoml y paire d 
wit h a  tim e interva l  o f  varyin g length .  I  wil l  b e 
stoppin g yo u accordin g t o thes e times .  Don' t  worr y i f 

yo u d o no t  ge t  t o finish  a  problem .  1  wil l  administe r 

anothe r  on e an d yo u ca n procee d a s instructed .  D o 

yo u hav e an y questions ? 
Followin g thes e instructions ,  th e subject s wer e give n tw o 

practic e problems .  Th e first  wa s simple ,  an d ever y subjec t 

complete d i t  betwee n 3 0 an d 21 0 seconds .  Th e secon d wa s 
ver y difficult ,  an d ever y subjec t  wa s successfull y 
interrupte d b y th e experimente r  saying ,  "Pleas e sto p now " 

betwee n 1 5 an d 6 0 second s int o th e problem .  Th e 
experimente r  followe d thi s practic e se t  procedur e wit h 
eac h o f  th e 2 0 tes t  problems .  Th e tes t  problem s wer e 
presente d i n a  singl e rando m orde r  fo r  al l  subjects .  Eac h 
subjec t  wa s interrupte d o n hal f  o f  th e problem s an d 
allowe d t o complet e th e othe r  half .  Th e orde r  o f 
interruptio n withi n th e problem s wa s counterbalance d b y 
subjec t  I f  a  proble m wa s t o b e completed ,  th e subjec t  wa s 
allowe d enoug h tim e t o finish  an d t o indicat e s o (max imu m 
time  t o completio n wa s 4  minutes) .  I f  a  proble m wa s 
schedule d t o b e interrupted ,  th e experimente r  attempte d t o 
interrup t  th e subjec t  whe n sh e wa s "mos t  engrosse d i n th e 
problem "  (Zeigamik ,  1927 )  (afte r  sh e ha d rea d th e proble m 
al l  th e w a y through ,  bu t  befor e sh e ha d writte n a  complet e 
answer) .  M i n i m u m tim e t o interruptio n wa s I S second s o n 
eac h problem ,  an d betwee n 1 5 an d 3 0 second s fo r  mos t 
trial s i n orde r  t o ensur e subject s woul d b e stoppe d befor e 
solution .  W h e n a  subjec t  finished  a  problem ,  th e subjec t 
gav e a  confidenc e ratin g (n o rating s wer e give n fo r 
unfinishe d problems) .  Afte r  a  subjec t  wa s interrupted ,  o r  a 
proble m wa s finished  an d rated ,  th e experimente r  remove d 
th e proble m an d administere d another .  Thi s cycl e repeate d 
unti l  al l  o f  th e problem s ha d bee n presented . 

Immediatel y afte r  exhaustin g th e proble m set ,  th e subjec t 
was give n a  free  recal l  test .  Subject s wer e aske d t o recal l 
al l  o f  th e problem s tha t  the y coul d remember .  The y wer e 
aske d t o writ e onl y enoug h t o uniquel y identif y th e 
proble m the y ha d i n mind .  Followin g Zeigamik' s 
procedure ,  th e poin t  i n free  recal l  wa s recorde d wher e 
subject s seeme d t o exhaus t  a n initia l  recal l  spurt . 

Results 

All of the problem solving answers were scored as 
"completed "  o r  "no t  completed "  b y a n independen t  rate r 
base d o n th e informatio n writte n b y th e subjects .  Al l  trial s 
i n whic h th e planne d interruptio n o r  completio n wa s no t 
successfu l  wer e eliminate d fro m th e analysis .  Thi s 
constitute d 1 1 ou t  o f  68 0 attempt s o r  1.6 % o f  th e data .  Te n 
out  o f  thes e eleve n discarde d trial s wer e trial s tha t  shoul d 
hav e bee n interrupted ,  bu t  wer e actuall y complete d b y th e 
subject . 

Th e fre e recal l  wa s score d b y countin g a  proble m a s 
remembere d i f  th e writte n protoco l  uniquel y identifie d on e 
of  tiie  2 0 tes t  problems .  Th e rang e o f  recal l  proportion s fo r 
interrupte d task s wa s 0  t o 0. 9 wit h a  mea n o f  .39 .  Th e 
recal l  proportion s fo r  tiie  complete d task s range d fro m 0. 1 

t o 0. 9 wit h a  mea n o f  .54 .  Thi s differenc e wa s significant , 

t(38 )  =  4.368 ,  p=0.00 ,  wit h complete d task s recalle d mor e 
frequentl y tha n incomplet e problems .  Th e sam e resul t 
obtain s whe n comparin g th e free  recal l  onl y u p t o th e poin t 

of  first  pause ,  a s i n Zeigamik' s (1927 )  analysis .  Fo r  th e 
complete d problems ,  ther e wer e n o difference s i n recal l 

whethe r  o r  no t  th e solution s give n wer e i n fac t  correc t 
(mea n proportio n o f  correc t  problem s recalle d wa s .60 ,  o f 

incorrect ,  .52 ,  t  <  1) . 
Anothe r  indicato r  o f  completio n statu s m a y b e th e 

subject' s leve l  o f  confidenc e i n he r  answer .  Therefore ,  a n 

analysi s wa s performe d usin g th e subject' s confidenc e 
ratin g a s a n independen t  variable .  D u e t o th e concentratio n 
of  rating s a t  th e end s o f  th e scal e (perhap s because ,  wit h 
subject s decidin g whe n t o sto p workin g o n a  problem ,  the y 
m ay hav e ha d a  clea r  ide a o f  whe n thei r  answer s wer e 
correc t  o r  incorrect) ,  th e seven-poin t  confidenc e scal e wa s 

broke n d o w n int o thre e parts .  Ther e wa s a  mai n effec t  o f 
confidenc e rating ,  wher e subject s remembere d th e 
problem s the y answere d confidenti y (abov e fou r  o n th e 
seve n poin t  scale )  wit h a  mea n o f  .5 6 recalled ,  bette r  tha n 
tiiose  fo r  whic h the y lacke d confidenc e (rate d les s tha n 
fou r  o n th e seve n poin t  scale) ,  wit h a  mea n recal l  o f  .27 , 
t(38)=4.349 ,  p=0.000 .  Th e completed-confiden t  problem s 
wer e als o recalle d bette r  tha n thos e rate d a t  th e midpoin t 
(fo r  problem s rate d 4  o n th e seve n poin t  scale ,  mea n 
number  recalle d =  .32) ,  t(38)=3.434 ,  p=.001 .  Thes e 
completed-confiden t  problem s wer e als o recalle d 
significanti y mor e ofte n tha n th e interrupte d problem s 
(t(38 )  =  3.6 ,  p  =  .001 )  However ,  ther e wer e n o difference s 
i n recal l  proportion s fo r  interrupted ,  completed -
unconfiden t  an d completed-midpoin t  problems . 

Whil e correctnes s ha d n o effec t  o n th e finding  tha t 
complete d task s ar e recalle d bette r  tha n interrupte d tasks , 
th e leve l  o f  confidenc e th e subjec t  ha s regardin g th e 
completio n o f  Ui e task s doe s correlat e witi i  recall .  Ther e i s 
differenc e i n recal l  fo r  completed-confiden t  an d 
completed-unconfiden t  categories ,  wit h th e "confident " 
rate d problem s mor e frequentiy  recalled .  Confidenc e ma y 
be considere d a  reflectio n o f  h o w "complete "  a  subjec t  fel t 
thei r  answe r  was ,  s o tha t  problem s wit h lowe r  confidenc e 
rating s ar e recalle d a s frequentiy  a s interrupte d problems . 
Becaus e subject s themselve s terminate d thei r  proble m 
solvin g efforts ,  lo w confidenc e rating s m a y indicat e havin g 
abandone d solutio n attempt s eve n thoug h incomplete . 
Highe r  confidenc e rating s m a y indicat e subjects '  feeling s 
of  satisfactor y completio n fo r  th e problem s the y wer e 
allowe d t o finish. 

Th e abov e analyse s sho w tha t  fre e recal l  memor y fo r 
complete d task s i s bette r  tha n m e m o r y fo r  interrupte d 
tasks .  However ,  Uii s i s no t  surprisin g give n Uia t  subject s 
spen t  substantiall y  mor e time,  bot h whe n solvin g correctl y 
and solvin g incorrecUy ,  o n th e complete d problem s tha n o n 
th e incomplet e problenis .  Thi s differenc e i s logicall y 
require d i f  on e want s t o manipulat e whic h problem s ar e 
completed ,  an d kee p th e se t  siz e o f  th e tw o condition s 
equal .  I n Zeigamik' s descriptio n o f  he r  methodology ,  Uier e 
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i s  n o informatio n o n h o w lon g subject s wer e allowe d t o 
wor k o n interrupte d compare d t o complete d problems . 

I t  is ,  o f  course ,  possibl e t o correc t  fo r  th e confoun d o f 
differin g time s spen t  o n th e proble m i f  on e i s willin g t o 
foreg o contro l  ove r  whic h problem s ar e interrupted .  Thi s 
can b e accomplishe d b y allowin g subject s a  specifie d 
amount  o f  tim e t o wor k o n eac h problem .  O n e ca n the n 
compar e th e memorabilit y  o f  problem s complete d i n th e 
shor t  tim e interva l  wit h thos e problem s lef t  incomplete .  I n 
thi s procedure ,  subject s ar e determinin g whic h conditio n a 
give n proble m fall s into ,  b y eithe r  completin g o r  gettin g 
stuc k o n th e proble m withi n th e tim e interval .  Therefore , 
th e natur e o f  th e interruptio n i n thi s procedur e m a y b e 
more likel y t o b e base d o n a  failur e i n proble m solvin g 
attempt ,  rathe r  tha n o n interruptio n o f  ongoin g proble m 

processes .  I n th e followin g experiment ,  th e tim e interva l 
was kep t  fairl y  shor t  ( 1 minute )  i n orde r  t o ensur e tha t  n o 
subjec t  woul d successfull y solv e al l  problems .  I n addition , 
becaus e som e problem s migh t  b e quickl y solved ,  subject s 
wer e tol d t o continu e t o chec k thei r  answer s whe n 
complete d fo r  th e ful l  amoun t  o f  tim e availabl e fo r  eac h 
problem -

Experiment 2 

The following experiment uses this timed procedure to 
loo k a t  th e effec t  o f  holdin g tim e constan t  acros s 
complete d an d incomplet e problems .  I f  th e greate r  amoun t 
of  tim e spen t  o n complete d problem s ha d bee n preventin g 
an emergenc e o f  th e Zeigami k effec t  i n Experimen t  1 ,  w e 
expec t  tha t  th e effec t  wil l  n o w emerg e unde r  equa l 
processin g tim e conditions . 

Method 

Subjects. Sixty-nine undergraduates at the University of 
Michiga n (3 4 femal e an d 3 5 male )  participate d i n th e 
experiment .  Th e subject s receive d credi t  toward s a n 
introductor y psycholog y course . 

Materials. Thirty word problems, requiring mathematical, 
logical ,  an d spatia l  reasonin g skills ,  wer e use d i n thi s 
study .  Problem s wer e draw n fro m numerou s publishe d 
collection s (e.g .  Friedland ,  1970 ;  Muller ,  1989 ;  Morris , 
1988) .  Al l  o f  th e problem s wer e preteste d o n a  separat e 
grou p o f  subjects ,  an d wer e foun d t o requir e approximatel y 
thirt y second s t o tw o minute s fo r  solution .  Eac h proble m 
was presente d t o subject s o n a  separat e shee t  o f  pape r  wit h 
spac e belo w th e proble m fo r  wor k an d solutio n t o b e 
recorded .  Th e problem s wer e containe d i n workbooks . 
Each workboo k consiste d o f  a  proble m solvin g instructio n 
sheet ,  thirt y wor d problems ,  an d a  subsequen t  recal l 
task.Th e problem s wer e presente d i n a  differen t  rando m 
orde r  t o eac h subjec t 

Design and Procedure. Subjects were tested in groups of 
10 t o 2 0 i n one-hou r  sessions .  A t  th e outse t  o f  a  session , 
subject s wer e tol d tha t  the y woul d b e presente d wit h a 

serie s o f  wor d problems ,  on e o n eac h o f  th e subsequen t 
page s o f  th e workbook .  The y wer e t o wor k consistentl y 

and diligentl y throughou t  th e experiment ,  makin g ever y 

attemp t  t o solv e eac h problem .  Al l  wor k wa s t o b e 
recorde d i n th e spac e provide d underneat h eac h problem . 
Subject s wer e tol d tha t  the y woul d b e give n exactl y on e 
minut e i n whic h t o wor k o n eac h problem .  T o assis t  i n 
determinin g whe n a n answe r  wa s completed ,  subject s wer e 
aske d t o circl e thei r  answe r  whe n fmished ,  an d t o spen d th e 
remainde r  o f  th e minut e checkin g thei r  work .  The y wer e 
instructe d no t  t o circl e an y par t  o f  thei r  woii c unles s the y 
trul y believe d the y ha d arrive d a t  a n adequat e solutio n t o 
th e proble m posed . 

I n accordanc e wit h th e instructions ,  subject s wer e give n 
on e minut e i n whic h t o wor k o n eac h problem .  A t  th e en d 
of  eac h minute ,  the y wer e reminde d t o circl e thei r  solutio n 
i f  the y ha d arrive d a t  on e an d t o g o o n t o th e nex t  problem . 
Thi s procedur e continue d unti l  al l  thirt y problem s ha d bee n 
exhausted . 

Immediatel y followin g th e las t  problem ,  subject s wer e 
administere d a  fre e recal l  tes t  Tes t  instruction s wer e a s 

follows : 
Your  nex t  tas k wil l  b e t o recal l  a s man y problem s a s 
yo u ca n fro m th e firs t  par t  o f  th e experiment .  W h e n 
yo u ar e tol d t o d o so ,  pleas e jo t  d o w n problem s i n th e 
spac e provide d belo w i n th e orde r  i n whic h the y com e 
t o you r  mind .  Writ e onl y enoug h informatio n s o tha t 
someone els e coul d recogniz e whic h o f  th e earlie r 
problem s yo u ar e referrin g to .  Y o u wil l  hav e 3 
minute s i n whic h t o recal l  th e problems . 

Afte r  thre e minute s o f  fre e recall ,  subject s wer e tol d t o sto p 
wor k o n th e task . 

Results 

AH of the problem solving answers were scored as 
"completed "  o r  "incomplete "  b y th e experimente r  base d o n 
th e solutio n informatio n writte n an d circle d b y th e subjects . 
Additionally ,  complete d problem s wer e score d a s eithe r 
"correct "  o r  "incorrect "  i n thei r  solutions .  O n average ,  2 0 
out  o f  th e 3 0 problem s wer e complete d b y eac h subject . 
The remainin g 1 0 problems ,  a  proportio n o f  .3 3 problems , 
wer e lef t  incomplete .  O f  th e complete d problems ,  a  mea n 
of  1 1 wer e answere d correctly ,  whil e 8. 9 wer e answere d 
incorrectly . 

I n fre e recal l  responses ,  subject s recalle d a  mea n o f  .4 5 
incomplet e problems ,  wit h proportion s rangin g from 0  t o 1 . 
Th e recal l  proportion s fo r  complete d problems ,  als o 
rangin g from 0  t o 1 ,  ha d a  mea n o f  .33 .  Thi s differenc e 
was significant ,  t(68)=3.66 ,  p=0.000 ,  indicatin g tha t 
incomplet e problem s wer e recjdle d mor e frequentl y tha n 
complete d ones ,  an d replicatin g th e Zeigami k effect .  A 
significan t  differenc e wa s foun d betwee n recal l  proportion s 
fo r  completed ,  correctly-answere d problem s (.37 )  an d 
tfiose  fo r  completed ,  incorrectly-answere d problem s (.28) , 
t(68)=2.59 ,  p=.012 ,  indicatin g tha t  subject s bes t  recalle d 
th e correcUy-answere d problems .  Thi s differenc e i n 
memorabilit y  fo r  correcU y answere d problem s ca n b e 
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contraste d wit h th e result s o f  Experimen t  1  i n whic h n o 
differenc e wa s found .  Finally ,  memorabilit y  o f  completed , 

correctly-answere d problem s an d o f  completed-incorrectl y 

answere d problem s (th e tw o subcategorie s o f  complete d 
problems )  ca n b e individuall y compare d t o incomplet e 
problems .  A  significan t  differenc e i s foun d betwee n 
incomplet e (.45 )  versu s correctly-answere d (.37 )  problem s 
(t(68)=2.48 ,  p=0.016) ,  a s wel l  a s betwee n incomplet e (.45 ) 
versu s incorrectl y answere d (.28 )  problem s (t(68)=4.61 , 
p=.000) .  Thus ,  incomplet e problem s ar e bette r  remembered 
tha n eithe r  categor y o f  complete d problems . 

F r o m thi s secon d experiment ,  w e conclud e tha t  th e 
Zeigami k effec t  (bette r  memor y fo r  incomplet e problems ) 
doe s no t  depen d o n a  tim e differenc e i n favo r  o f 

incomplet e problems .  A t  most ,  subject s w h o complete d 
th e problem s an d checke d thei r  answer s fo r  th e remaining 
tim e spen t  onl y marginall y les s tim e o n th e problem s tha n 

on th e one s wher e the y wer e no t  abl e t o provid e a n answe r 
withi n th e on e minut e interval .  Wit h tim e a s nearl y 
equivalen t  a s possible ,  w e stil l  observe d enhance d 
memorabilit y  fo r  incomplet e problems . 

Discussion 

There were important differences in the two experiments 
presente d tha t  appea r  t o b e critica l  factor s i n th e occurrenc e 
of  th e Zeigami k effec t  W h e n comparin g th e replication  o f 
Zeigami k i n Experimen t  2  t o th e non-replicatio n o f 
Experimen t  1 ,  th e larg e tim e differenc e i n favo r  o f 
complete d problem s i n Experimen t  1  m a y accoun t  fo r  th e 
finding  o f  bette r  m e m o r y fo r  complete d problems .  I n 
Experimen t  2 ,  wher e tim e o n th e proble m wa s equivalent ,  a 
m e m o ry advantag e occurre d fo r  incomplet e problem s tha t 
canno t  b e base d o n time .  Therefore ,  a  possibl e explanatio n 
fo r  Zeigamik' s result,  tha t  o f  unintentionall y allowin g 
subject s t o spen d mor e time  o n incomplet e problem s 
thereb y producin g bette r  recall ,  ca n b e rule d out . 
Substantia l  difference s i n tim e spen t  o n processing , 
however ,  a s i n Experimen t  1 ,  m a y was h ou t  an y existin g 
memoria l  advantag e fo r  incomplet e problems . 

A n additiona l  facto r  i s th e natur e o f  interruptio n i n th e 
tasks .  I n Experimen t  1 ,  subject s wer e stoppe d i n thei r 
processin g befor e i t  coul d reach  completion .  Fro m pilo t 
sessions ,  w e learne d tha t  subject s mus t  b e stoppe d earl y i n 
diei r  wori c o n a  proble m i n orde r  t o ensur e tha t  a  particula r 
proble m b e successfull y interrupted .  I n contrast ,  i n 
Experimen t  2 ,  subject s themselve s determine d whic h 
problem s wer e interrupte d throug h failur e t o complet e th e 
problem .  Whil e the y m a y sometime s hav e simpl y ru n ou t 
of  processin g time ,  ther e wa s mor e frequen t  opportunit y t o 
become "stuck "  o n a  problem ,  t o reac h a n impass e fro m 
whic h n o furthe r  processin g directio n wa s apparen t 

Thi s "stuck "  stat e m a y b e o f  mor e interes t  tha n simpl e 
interruptio n i n term s o f  compariso n t o rea l  worl d proble m 
solving .  I t  i s  impossibl e t o tell ,  however ,  fro m Zeigamik' s 
reports ,  whethe r  he r  subject s wer e actuall y o f  th e 
interrupte d (knowin g h o w t o procee d i f  mor e tim e i s given ) 
or  o f  th e "stuck "  (a t  a  proble m solvin g impasse )  stat e i n he r 

incomplet e conditions .  Give n th e reporte d results ,  w e 
migh t  expec t  tha t  i f  he r  subject s wer e allowe d t o continu e 
t o th e poin t  o f  thei r  o w n "stuck "  state ,  bette r  memorabilit y 

(an d mor e time  o n th e problem )  m a y hav e resulted .  I f 
instead ,  interruptio n wa s utilize d i n othe r  studies ,  th e 
timing  difference s alon e migh t  accoun t  fo r  bette r  memor y 

(an d mor e time)  o n th e complete d problems ,  resultin g i n 
th e non-replicatio n o f  th e effec t 

A final  facto r  tha t  mus t  b e considere d i s th e se t  siz e o f 
th e complete d vs .  incomplet e problems .  I n Experimen t  1 , 
we carefull y controlle d th e tw o set s t o b e equivalen t  b y 
manipulatin g whic h problem s fel l  int o th e tw o conditions . 
Eve n so ,  a  memor y advantag e fo r  complete d problem s 
resulte d (again ,  wit h longe r  time s o n complete d problems) . 
I n Experimen t  2 ,  however ,  w e allowe d subject s t o 
determin e h o w man y problem s fel l  int o complete d vs . 

incomplet e categories .  Th e resultin g rati o o f  2/ 3 
complete d t o 1/ 3 incomplet e characterize d th e situatio n 
wher e bette r  memor y fo r  incomplet e task s wa s replicated . 
Possibily ,  unde r  thes e conditions ,  completio n statu s act s a s 
a recall  cue ,  increasin g th e likelihoo d tha t  particula r 
problem s fro m a  smalle r  se t  wil l  b e recalle d relativ e t o 
problem s fro m a  large r  set .  Furthe r  experiment s ar e unde r 

way attemptin g t o manipulat e se t  size .  Result s obtaine d 
thusfa r  sugges t  tha t  whe n tim e i s hel d constan t  an d se t 
size s ar e equal ,  n o recal l  advantag e i s foun d fo r  eithe r 
complete d o r  incomplet e problems .  Thus ,  se t  siz e appea n 
t o b e a  critica l  facto r  i n determinin g whe n th e Zeigami k 
effec t  wil l  occur . 

That  se t  siz e equivalenc e results  i n eliminatio n o f  th e 
Zeigami k effec t  shoul d no t  however ,  impl y tha t  th e 
Zeigami k effec t  i s  irrelevan t  o r  unimportan t  t o real-world 
proble m solving .  Fo r  example ,  i n a  se t  o f  task s t o b e 
accomplishe d i n a  lis t  o f  errands ,  mos t  ma y b e complete d 
successfully ,  leavin g a s pendin g problem s onl y a  subse t  o f 
tasks .  So ,  i f  th e completio n statu s alon e i s workin g a s a 
cu e t o facilitat e retrieva l  o f  pas t  problems ,  eve n i f  onl y 
when tha t  se t  i s  smalle r  tha n th e completed ,  th e statu s o f 
intende d task s ha s bee n successfull y show n t o b e a n 
importan t  facto r  i n memory .  I f  informatio n abou t  intentio n 

t o complete ,  o r  failur e i n completion ,  ca n b e use d a s a 
genera l  memor y cue ,  the n tas k statu s ca n b e successfull y 
use d i n retrieval  o f  targe t  item s fro m memory . 

Conclusion 

We have argued from the evidence of two experiments that 
th e effec t  firs t  identifie d b y Zeigami k doe s i n fac t  hav e 
demonstrate d replicabilit y  a s a  memor y phenomenon .  Fre e 
recal l  acces s t o incomplet e problem s m a y i n fac t  b e bette r 
tha n fo r  complete d problem s unde r  certai n circumstances . 
I n particular ,  w e poin t  t o di e nee d t o contro l  di e amoun t  o f 
time  spen t  i n processing ,  th e natur e o f  th e interruption ,  an d 
di e relativ e se t  siz e o f  th e tw o proble m conditions .  W e 
believ e thes e factor s explai n th e difficultie s som e studie s 
m ay hav e ha d i n replicatin g th e effec t  an d wil l  serv e a s a 
methodologica l  guidelin e fo r  th e stud y o f  tas k interruption . 
Thi s cognitiv e explanatio n i s sufficien t  an d mor e 
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straightforwar d tha n appealin g t o mor e comple x 
explanation s involvin g individua l  differences ,  threa t  o f 
evaluation ,  o r  state s o f  "tension "  resultin g fro m blocke d 

task s (Prentice ,  1944) . 
However ,  th e result s w e describ e hav e a n eve n greate r 

importanc e i n wor k o n memor y fo r  tasks .  Thi s i s apparen t 
by examinin g th e implication s o f  th e finding.  W h y migh t 
memory b e designe d t o not e an d tak e advantag e o f  tas k 
statu s i n retrievin g pas t  problems ? What  purpos e woul d 
thi s memor y advantag e serve ? Obviously ,  keepin g trac k o f 
th e statu s o f  proble m attempt s an d bein g abl e t o us e tha t 
informatio n i n retrievin g thos e pas t  failure s woul d b e ver y 
usefu l  i n th e late r  solutio n o f  th e interrupte d problems .  I f  a 
goal  t o solv e a  proble m i s no t  satisfied ,  informatio n abou t 
tha t  failur e ca n b e use d t o preserv e an d encod e th e proble m 
i n a  wa y tha t  migh t  facilitat e it s late r  retrieval . 
Consequentiy ,  faile d problem s ma y b e mor e likel y t o b e 
recalled ,  an d t o b e pursue d fo r  a  secon d time .  Suc h a 
memory enhancemen t  woul d assis t  i n bringin g t o min d pas t 
failure s s o tha t  solutio n ca n b e reattempte d a t  a  late r  time , 
perhap s whe n circumstance s wil l  favo r  success .  Thi s 
cognitiv e abilit y  i s  critica l  fo r  th e optima l  satisfactio n o f 
goal s give n tha t  man y task s ar e bein g pursued .  RaUie r  tha n 
persis t  a t  a  difficul t  problem ,  effor t  ca n b e suspended ,  an d 
wor k o n th e goa l  ca n b e resume d a t  a  late r  time.  Th e 
memory effec t  w e hav e bee n discussin g i s a n importan t 
facto r  i n suc h a n ability . 
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