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Sr~I>.icct~ I - < ~ C ; I I I C ( I  \\,oi.(ls ir1)111 str~cliccl lists for I0 11ii i1,  ~ I I  a ircc-rec;lIl sitlla- -' 

t i c i l l  o r  i l l  tlic l)resencc o i  otlicr list or  estr:ilist \vo~.tl.;. '[lie presclicc o i  I~otli 
types o i  corltcst \vortls rctl~icctl rcc;lll rrl;ttivc to Ci-cc rcc;rll, I)ut list-\vortl 
colitcst iiad n grca t r r  iliIiil>iti~ig c(r?ct tIi:111 c s t ~ - ; ~ l i s t  \vor(I coiltest, iili~l 01i1y 
l l ~ e  list-\vor(l co i~ t c s t  p~.ot l~~cct l  :I lo\ver r ; ~ t c  o i  al)proacl~ilig tlic nsylriptotc oi 
tlic cui i i~~l :~t ivc  scc:~ll fl~iictit>n. rl'lie i~iliil~ition oi  rcc:ill ;ittril)r~tnl)lc to tlic 
colltest \\,ortls \\.:IS ~li~iiiiii.~lie(l \ ) l i t  !lot cl i~~~inntc.t l  \ v l ~ c i ~  tlic restriction to 
rccall o~ l ly  target itr~ii.; \\.:is rcliiovetl. The  tcsults of t\\.o espcrinielits \\.ere 
xriicr:lll). i l l  sr~l~st:t~iti:il : igrce~iie~it  \vitli tlic itlcn that part-list crics or  coiitest 
\\.orrlz cscl.t tlicis cla111;rgiiig criect 1)y coii~pctiiig \v i l l i  t:Irgct \\.ol.tls ;it  rctl-icv:~l. 

:\[I  i ~ ~ t c r e s t i ~ i g  c~il.iosit!. i l l  r c c . c~~ t  rc.sc:ircli lo  liirirc l i i g l~c r  orl ler  1111its ( ' l ' \ ~ I \ , i ~ i g ~  1964)  
rill l i ~ i ~ ~ i n n  Illelllor! i.; Sla~iicck;i 's  (1968,  tlian cortltl havc  I)ecli rccnllctl rillnitlctl ( s cc  
IIj69) t lc~l ions t ra t ion  oi tlic i i~cf icc t ivcncss  I<ocdigcr,  1974, I)P. 26-3-266, for a rcvieiv).  
of ~ in r t - l i s t  retrie\.nl crles. 111 tliesc cs l )cr i -  'I'hc i~ ief fcc t ivcness  of part-l ist  cues  in 
ilicnts, suhjcc ts  a r c  13reselltctl \villi n list o f  incilitntitig rccall \vit l l i l~ higlicr ort ler  11nits 
\vortls a ~ l t l  a r c  tllcn tcstctl f o r  rcc;lll 1111tlcr is  i ~ l t e r c s t i ~ l g ,  siilcc rllost e s t i l ~ l t  t l~eo r i c s  of 
eitllcr ircc-rcc:~ll or  part-l ist  c ~ ~ c t l  rccnll frcc rccall inclutle tllc notion t l ~ n t  111ltler 
coiltlitioiis. 111 tlic la t te r ,  n I n r t  o f  list o r t l i ~ ~ a r y  c i r c u r ~ ~ s t ; ~ n c c s  tlle I ~ r c s c ~ ~ t a t i o ~ l  of 
\vortls is gi\,en to  stil)jccts n s  rctric\.nl C I I C S  list \vortls rcsrllts ill tllc c r ca t io~ l  of nssocia- 
ant1 the  sr11)jcct's task is to recall tllc rclilnin- l ions ali1ong list i tcnls,  citlier xvitl~in slllaller 
ilig targct i t c ~ i ~ s .  'J'llc 1lr1111l)er o f  ta rgct  ivortls grcil l l~s of ~ v o r t l s  (Iliglicr ort lcr  r~ l l i t s ,  
rccallctl I)!. s r~l ) jcc ts  i l l  the  1):lrt-list cu ing  'I'ul\~iiig, 1964)  o r  ill tllc fornl  of rich 
condition is cotl~l)nrccl ~v i t l l  t hc  nr1111l)er of c o ~ l l ~ ) l c s  lict\vor]i (c .g . ,  .i\nclcr.son, 197-3). 
tllcse snlllc i t ~ l l l ~  ~ c c ; ~ I ~ c ( I  111lt1~r 1 1 0 1 1 ~ l l ~ t l  s i t ice  [llcsc a s ,<~c i ; l t i o~ l s  :,re ; ~ s ~ I I I 1 l ~ ( l  to 
co11(!itio1is, -/ .I lC ~ C I I C ~ : I ~  fitl(~i11g i l l  tliis rc-  :I l - 0 1 ~  i l l  rctr ic\ .a] ,  it i s  1110st ~ l l r l ~ r ~ s i l l g  t[l:lt 
sr; lrcI~ is 1I l : r t  rec;~II of tile relilnilltlcr of tllc tI1e ~ ) r c ~ ~ l l [ ; \ t i o l l  o f  ~ 0 1 1 1 ~  ,vortls f r o n l  [ I l c  list 
li.st is rln;liTcc'lctl Or :l~tll;lll!. il1ll)nircfl 11)' tl(,cs [lot f ;~c i l i t ; l t~  rcc;lll o f  t i l c  rclll:lillillg 
i r - i t  I S  I S  c o 1 1 i r 1  I rcc:Il I O I -  \vol-(ls. 
trol sril)jcc.ts cllg:1'gctl i l l  f r ee  r c c ~ l l .  '1'11~ l \ , tc l l l l ) t s  to  rccollcilc Slalllecl;:L's (1968,  
CIIII!. c s c e [ ) ~ i o i ~  is \ \ . l icl~ c ~ ~ i i i ~  ; I I I O \ V S  : ~ C C C S S  1 0 6 9 )  l)art-list e l i i l l g  r c S , l l t s  \ \ , i t l l  or,,;llliz~l- 

. .. . . ... . 1io1i;il tllc.orics of 11icilior). Ii;~\.c I ) C C I I  1i;isctl 

7'1iis rc~v:rrrli \\.;IS sulll~ortc(l Ijy S;i~ioll:iI Scic~irc ( J I I  tlie Ilyl,otl~csis t l ~ : ~ t  i;icilitati\.c clTccts of 
~ ~ o l l l l ~ ~ ~ l l ~ ~ , l l  ( ;ral l l  24171 , l 1 i r ( l  ~ i , l , ~ l o ~ .  V I ~ C S  a r c  c : ~ i ~ ~ c l l c ( I  o11t I)>. ccrt : l i i~ i t i l~il) i t i~~g 

: I  : r l l ~ t  I 1 1  I c l r l  o l l l l -  I)roccsscs :icti\.;iterl I r - t  c r ~ c s  

t i 1 3 1 1  to 11ic first ;it~tlinr. '1.11~ scco111l ~ S ~ J C I - ~ I I ~ C I ~ ~  ( l<oc( l igcr ,  197<Z; l < ~ ~ ~ ~ ~ l ~ ~ ~ ,  1\17,?; F ~ l l l \ ~ i l l K  & 
\ \ ; I S  I~nrl nf tlic sccoiitl a~ltlior's 111:\stcr's tl~csis, I [ ; I s t i c ,  1 ' ) i ~ ) .  l - l l i s  ~ ~ ~ , , ~ ~ l ~ ~ ~ i ~  i s  s r l l , l , o r t e t l  
C ~ I I I I I ~ I C I C ( I  1111(lcr tlic tlircctio~i of tlic first nutlior. 

~ ; ~ - ~ , i ~ ~ ~ ~ l ~  i s  csl ,rcssctl  I , : ~ \ \ . ~ ~ ~ , ~ ~  ~ ~ ~ 1 1 1 1  for 1 ) ~  tlic o I ~ s c r \ ~ : ~ t i v i ~  t l ~ t  1111(!cr c c r t a i l ~  ~ 0 1 1 -  
Iris csj~cri~i~c~it; i l  nssist:il~cc :i i i t l  to Ilicl~:~c.l \\'ntl<il~s ( l i l i o ~ ~ s  1):1rt-list cries c ; u ~  facilit:ltc rcc:ill 
for his l i c ~ l ~ 1 f 1 1 l  cnliiilic~lts nli !lit I ~ ~ : I I ~ I I s c . ~ ~ ~ > I ,  (c .g . .  12lalic & Ol.;a(la. 1973) .  

1<c*q11csts for repri~its slint~l(l I I C  ~ ~ 1 1 1  19 1lc1iry , 
1.. ~ ~ ~ ~ ~ l ; ~ ~ ~ ,  111, ~ ~ c l , ~ l r ~ l l l c l l t  of psycl~nlnKy, 1'11~ I'I-CSCllt ~ ~ l . ) e r i l l i c l l t s  \vCI.e ( I rs ig~ic( l  
1'11rtIile L ~ ~ i i \ ~ ( ~ r s i ~ y ,  \\'cst r.:tf:~yct~c, J1i,Iin1i:l47907. t i ?  ~ a i 1 1  for t l~( : r  i ~ i f o r ~ ~ i : ~ ( i o ~ ~  011 tliis crlr iolIs 
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i~il i i l) i t i~~g clrcct ~ s e r t e t l  11)' l):~l.t-list CIICS.' 
I'crfor~linncc i l l  previous l~nrt-list c ~ l i ~ ~ g  cs-  
~>erinients Iias nlwnys bcc~i ~licnsr~rctl aftcr n 
fiscd slid oftc~i sliort 1)criod of ti~iic. Tlicrc- 
forc, it is not yct la io \ \~~i  Iiow tlic a~l iou~i t  
of tinic for rccall nffccts tlic inhillition pro- 
tlt~cctl 1))' part-list cues. 11iliil)ition of rccall 
liiay si~iiply reflect a slo\\lcr or1tl)ut proccss, 
csl)ecially since sul)jccts il l  tlic part-list ct~ctl 
colitlition arc lilicly to sl)c~itl tiliic tlr~ring tlie 
rccall pcriotl stutl!.i~ig tllc cucs, \\.liilc [rcc- 
rccnll subjects arc not si~iiil:~rly occr~l)ictl. 
111 ortlcr to tletcr~iiinc Iio\v part-list cucs 
nffcct tlic ratc at \\,l~icli itellis :ire rccnllctl 
it is nccessar\r to rlsc :uiotllcr ~iictliotl. 
~in~ilcly to rccortl rccnll curi~ul:~ti\.cly o\.cr 
R long periotl of ti~iic. 'l'liis \ \ . i l l  ~)rovitlc t\vo 
Iiicnsurcs of pcrforn~a~icc : fi 1121 Icvcl of rc- 
call (provitling a lo\vcr bound csti~iintc of 
:t\*nilnl)ilit),) runt1 t l ~ c  rntc at \vliicli tliis final 
Icvcl is nl)pronclictl. Fro111 cal-licr rcsc;\rcl~ 
(c.g., 1?011~ficltl & Sctlgc\\icli, 1944) IVC 

c:ui assuliic tliat c ~ ~ ~ ~ i u l n t i v c  rccnll cllr\.cs call 
I I C  tlcscril)ccl 1)). tlic es~~niic:iti;~l etltl;ltio~i 

\\licrc 11 ( l )  rcl)rcsc~its tlic ~ i r ~ n ~ l i c r  of itc~lis 
tllat lin\~e I ~ c c ~ i  rcc;llletl 11)' ti~iic 1, 1 1  ( ./, ) is 
t l ~ c  asylilptotc of tlic fr~liction (tlic lo\trcr 
bountl cst i~i~ntc of av;~il;tl)ilit),), c is tlic I~nsc 
of tlic natural logxritl~ni, nntl ,\ is tlic rate of 
apl)roncliing tlic as).~lil)totc, n co~istant. 
'Illis ccluation is not pcrfcct i l l  tlcscril)i~ig 
pcrforr~ia~ice ill cllisotlic I I I C I ~ ~ O I - y  si t t~;l t i~>~is 
(see Ilitlow & 'I'og;l~lo, 1'370), I)lrt it nlay 
(lo as a first xl)~)r-osi~~i:~tic)~i. I~I!.l)otl~cscs 
I i a \ ~  I)ccli offerctl as to \vli:lt- ~)s!.clio- 
logical processes c:ili I)c itlcntilictl ~ v i t l i  tlic 
t~vo  p : ~ r : ~ ~ ~ ~ c t c r s ,  11 ( m ) n ~ i t l  ,\. i l l  lC(lti:~tio~i I 
(c.g., 111tlo\\r & 'l'ng:111o. 1970), l ) t~ t  for 
prcscrit I ) I I I - ~ ) ~ I S C S  \re sll:lll jr~st I)c 11si11g tllcsc 
:IS I ~ I C ; I ~ ~ I I - C S  of t\vo (IilTcl-c~~l :isl)cc!s of 
rcc:iIl. 

'l'llc first c s l ) c r i~~~c i i t  rcl)ortc(l 1icl.c \\.:IS 
clcsig~ictl to scc Iio\\ tlic pl.csc~lt;~tio~~ of 1x11-t- 
list cucs nffccts tlic :~s!.~i~l~lotc :llitl rntc 
p;Irnri~ctcrs of t l ~ c  cu~l i~~l :~t i \ .c  ~.cc;~ll f1111c- 
tion rcl;~ti\,c to frcc rcc:lll. 111 tlic \)art-list 
~ I I ~ I I ~  sitt~:~tio~; tlic list of ~ I I C S  ~ ~ ~ ~ c s c ~ ~ i t c t l  to 
s111)jccts is rcfcrrctl to ns tlic ( . I I I ' s ~ / ,  \\liilc 

rcc~:ill, ;Ire tile /,ll~!j18/ sc/. I l l  (lie ir~~c-l-c~~:iIl 
sitt~;ilitr~~ tllc 1:lrgct set is tlic cr~tirc list. 
Si~icc tlic t;rrgct sct for part-list cucd sul,- 
jccts is sllinllcr tlinn tlic target sct for frce- 
rccall sul)jccts, tllc asy~~iptotic Ic\.cl of ctrnltl- 
Iativc rccall is ncccssnrily lcss for {)art-list 
cr~ctl sr~l)jccts tlinn frcc-rccall sul)jccts on 
tlicir rcsl)ccti\rc tnrgct \\'li:tt is not 
lilio\v~r is Iiow tlie otllcr p;~rnmctcr i l l  

I<clu:itio~i 1 ,  X (tlic r:ltc of apl)roachi~lg tlle 
ns).~liptotc), is cllnligctl \vhc~i tlic nsyllilttotc 
is rctlr~cctl. 
, . 1 lircc ~)ossil)lc varintio~~s i l l  h arc pictr~rctl 

i l l  l l ~ c  tlircc i);~~icls of 1:igllrc 1. Eacli panel 
rcl)rcwc"ts ;I p;~ir of Iiypotlictic;ll csl)o~icntial 
fu~ictions i l l  \vl~icli rcc;lll, rr(l), is ~)lottctl 
against ti~iic 1.  I'lic ns!.~iiptote, 11 ( z: ) ,  is SO 
for olie f~11ictio11 i l l  c;lcli pancl alltl 40 for 
tlic otlicr. 'flic far left I)a~icl tlc1)icts the casc 
\vl~crc tlie ralc of appro:~clli~ig tllc as).tiil)totc 
is gwnter for tlic iu~ictioli \\.it11 tlic s~iialler 
ns~~~lil) totic Icvcl of rcc;~ll. I're\,ious rcscarcli 
Ii;~s cut:~l)lislictl this ns tlic t).l)icnl lintlirig : 
'I'l~c grcatcr tllc asy111l)totic Ic\.cl of rcc:lll, 
tllc slo\vcr tlic rxtc of nl>l)roacliilig tlic 
;~s!,~iil)totc (c.g., Liousficltl Sr Sctlgc\vick, 
1944; I~i t lon~ S: Tog:uio, 1970). I f  prcsclita- 
ti011 of part-list cr~cs rcsultctl i l l  all effect of 
tllis sort, it \vor~lrl liicnli t11:lt tlic ~icgativc 
cllcct oi ~ ) rc sc~ i t i~ lg  11arl-list c~tcs  occurs 
rcl;itivcl). latc i l l  tlic rcc:~ll pcriotl :tntl \voultl 
o~ily ~ ~ ~ n ~ ~ i f c s t  itsclf \\.it11 lol~ger pcriotls. 
I<:~r-ly il l  tlic rccnll pcriotl part-list cr~cd ~111)- 
jccts Iliny ; i l~~iost  I;cel) p;~ce \v i l l i  frcc-rccnll 

1 S~rictly s l ~ c : t k i ~ ~ g ,  a11 i~icfTc<.tivc or i~~liilriti~~g 
~.ctric\.:~l c ~ ~ c  is n ~iiisiio~iicr. r\ 111~1rc nlqrrol~rin~c 
tcr111 \v<1111tl Iic "rctricv:tl c~>iitcst," silicc rc- 
~ Y I I I  oi n ccrt:ii~i set of Ir3:~r~iccl I\-ortls ( ~ n r g c t  
I \ . O I ~ I S )  is ; ~ I I ~ I ~ I I I I C Y I  i l l  tlic [ ~ r < ~ s < ~ ~ i c ~  of :11iotl1cr sct 
~lisl-\vorcl c t ~ ~ i l < * s t ,  or  cxtr:tlist \ \ , V I - ~  co~ i t cx t ) .  
\\'c \vi l l ,  l ~ r r \ v ~ v c r ,  i ~ s c  I I I V  Icr111 ,.i~,..c (as  i l l  part- 
list riles 01. cs~r:tlist tiles) for tlic snkc of co11- 
li1111ily \rill1 lllc ~rrc\~ioils re[)orls ~ I I I  Illis topic, 
c \ . c~ i  t l iuuf i l~  tlicsc rrlcs (lo i t o t .  : i ~ i t l  so~licti~iics 
c;llliint cvl.11 I)c cslwc.rtv(l t( i .  C:~cilil:itc rcc;tll. ., . . - l l i is  is ~ i o t  t l i c  i ~ ~ l i i l i i l i o ~ i  clY<~t to \vl~ic.li 
rcics~llcc 11;is l1ct*1i 111:1(1e'. 1'11~ i i i l l i l ) i t i ~ ) i i  cfi'rct 
rric-rs 1 0  tlie: tlis:~(lv:~~it:~~c (lisl~l:tyc(l I)? 11:irt-list 
c.riic(l sulijccts \rl1<311 I~otli tliry :i11(1 frrc-rc~.aIl ~1111- 
j<,cts a~ .<> sc.<~r~(l 1111 tllc li:~sis of t l l v  l):~rt-list c.11c~I 
s~il)j~~c.ls' t~ r s r t  wt, or \ \ , I I ( < I ~  I I I I I I I  ;ire s < . ( l r ~ ~ I  (111 

11ro11t11.tit1ii r<~ :~ l l c* ( l  fi.0111 tlic>ir r~ . ,~~r< . t i \ , c  1;1r~,.t 
scts. 
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VARIABLE t 
F iy t r r  I. Hypotlicticnl cuniulnti\.e rccnll frinctions fit by Equation 1 whcrc n ( m )  is fixed a t  
40 or 80 n ~ i d  X varics ( f  = tinic). 

sttbjects but suffer an increasing tlisatlvan- 
tage as  recall procectls. Since rccall 1)eriotls 
it1 part-list c r~ ing  cxpcri~ncnts  ha\.e typically 
been relatively short, the outconie pattern 
tlcpicted in tlic left panel seems unlikely, 
desnite the fact that it has been fotlnd in 
many other \vord retrieval experiments. 

T h e  second panel in Figure 1 illustrates 
a case where some ~ a r i a l ~ l e  affects the 
a svn i~ to t e  of the cuniulative recall f~ttictioti , . 
but leaves the rate of approach unaffectetl. 
Such a result has been reportetl by Metlay, 
Handley, and Kaplan (1971) in an experi- 
nient in which stll~iects had to recall fro111 
a larger rncniorized set a specific subset of 
wortls containinr certain letters. F o r  ex- " 
ample, in one cotitlitio~i subjects were toltl 
to recall those natnes of the United States 
presitlents that contaitierl thc letter y. Tl i i j  
requirement tlcfinetl a target set of 5 nmmes. 
I n  other contlitiotis the target scts were 
specified by tlic letters s atitl e \vliich gnvc 
rise to target scts of 1 l ant1 15 names. T h e  
specification of a target set on the basis of 
constituent letters of a name protlr~cetl 
cumulative recall curves with different 
asyniptotes but  similar approach param- 
eters, A. A reasonable interpretation of tliis 
pattern of data is that sul~jccts  were ini- 
plicitly generating (retrieving) names of 

~)rcsitletits a t  the sanie rate in the tlifferei~t 
conditions, but were overtly recalling only 
those names that satisfietl tlie recall criteria. 

TIiis ititerpretation may also be reasonal)le 
for the part-list cuing situation i f  one as- 
sunies that tlie "cues" (lo iiot provide access 
to adtlitional infortnation btrt only serve as  
itistructions to the sul)jects as  to which of 
the in~plicitly r e t r i e ~ e d  items to prodtlce 
overtly. Subjects given part-list cues may 
retrieve \vortls in tlie same manner as  free- 
recall strl)jects, but part-list cued subjects 
must also clieck each retrieved item against 
the cue set ant1 recall only those that are not 
nicml)ers of the crie set, that is, those belong- 
ing to the target set. A s  in tlie bIetlay et al. 
(1971) experiment, tliis wotrld affect tlic 
asymptote of the cr~ti~rtlative recall function 
bt1t not tlic rate. I-Towever, tlie time taken 
by part-list cuctl sul)jccts to clleck rctrievetl 
i t c ~ i ~ s  against tlic cue set tniglit retlr~ce the 
rate slightly ant1 tlius protluce the inhibition 
effect. \Yith a very long recall period srlcli 
a s  effect sliorlld disappear or, i f  tlie cclcs 
also pro\.itle access to new infor~iiation, part- 
list cued recall with a long recall pcriotl tilay 
conceivably ever1 1)e greater than perform- 
ance of free-rccall su1)jccts ~ 1 l c 1 1  scorctl 011 

the sanic itcms. 
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'I'lle riglit-hand panel i l l  F i g u r e  1 rep- 
resents a case  t h a t  has  apparent ly  ncvc r  
Iiccn rcportctl. H e r e  s o r i ~ c  va r i a l~ l e  rcrlucrs 
I,otll tllc a sy~ l lp to t c  of t l ~ c  f u ~ ~ c t i o ~ ~  n~ l t l  tllc 
r a t e  of approach.  Par t - l i s t  cues  n lay  have  
tliis effect i f  they  retluce t l ~ e  r a t e  a t  which 
st tbjccts a r e  a l ~ l c  t o  protluce nc\v cnntlitlntes 
for recall. 

I t  is not kno\vn nh ic l i  of t l ~ c  possil)ili- 
ties rcprcse~l tc t l  in Fig t t rc  1 ant1 just  tlis- 
crtsscd is the  mos t  nccura tc  rcprcscntn- 
tion of tlic cffcct of nnrt-l ist  cucs  on  thc  
tenlporal  coursc  of recall, s incc previous  
esperinieri ts  have  used sl iort  periocls alltl 
c t ~ n ~ u l a t i v e  t l leasures have  no t  l ~ e e n  taken. 
T h e  first expe r imen t  repor ted  he re  was 
designed to  deternl ine  this. 0 1 i c  ve ry  in ter -  
es t ing  possibility is tha t  wi th  a n  e s t e ~ i d c t l  
recall periotl tllcre lilay bc n o  inhibit ing ef- 
fect of part-l ist  c r ~ e s  i f  tllc i1111il)ition is f;ue 
to sontc s i r i~ple  factor srtch a s  retlucctl ~ a t c s  
of recall ( rc la t ivc  to f rcc  rccnll) f rom stt~tl j .-  
i ng  wortls  in tlie c u e  sct  o r  f rom ~:Iiccking 
rctricvctl itc111s a g a i ~ ~ s t  tllose ill t hc  ctrc set. 

Sul)jects were prcscrltctl ~v i t l l  t w o  lists of 
48 t~n re l a t cd  w o r d s  ant1 w e r e  ~,ro\litletl a t  
recall wit11 0. 16, or 32 itetns ft-om tlle list 
as cues  for  t hc  re t~ia in t ler .  i\ l ong  ( 10 111in.) 
recall periotl w a s  provitlctl ant1 ratc of r c -  
call was n~easu rc t l  in  orcler to t l c t c rn~ ine  
cun~u ln t ivc  rccall f r~nct ions .  

Silhjccls. Tlic 9G sul)jccts Ivcrc rccrlritcd from 
a pool of lligli scliool arltl collcgc strrtlcnts livitig 
near Prrrduc who had agrcetl to scrvc it1 psycliolog- 
ical exl)crirnc~lts for pay. All scrvc,; in arlotllcr 
cxpcrinlcnt, just hcforc tllis one, irivolvi~ig rccall 
of catcgorizctl lists. 

i l fntrr inls.  Tlic t\vo 34-\vortI lists ncrc con- 
structctl frorn coticrctc \vortls fro111 tlic tiortiis of 
Paivio. Yuillc, aritl Xlatlignri (1968). :\I1 \vot.tls 
Iiad coricrctcticss values ~ r c n t c r  tlinn 6.10. Tlic 
\vortls wcrc ra~itlonlly assignctl to lists csccl)t 
that Iligl~ asso:iatcs wcrc cscltrtletl froill tl!c snrllc 
list as mrtcli as possihlc. Tllrrs tllc lists \vcrc of 
rtnrclatctl words. 

Desigli. Subjccts rccallctl the lists r~rrtlcr o11c 
of three cxpcriniental conditions. For olic grorlp 
of subjccts no list itclns appcarcd on tllcir recall 
sliccts as part-list cr~cs (frcc rccall). A sccontl 
group of subjccts rcccivctl 16 iterlis fro111 the list 
on tlieir rccall sltccts as part-list cucs, wllilc a 

tllird rcccivctl 32 itctiis ;IS pr t - l i s t  cucs (Corltlitiolis 
16 ant1 32 list cucs, rc~~cct ivc ly) .  Thcrc wcre 32 
sul)jccts in eacli group n.110 rrcnllctl hoth lists 
ilrltlcr thc sntnc ~oiiditi011s. 

r r ~ r  ~\ f t c r  pnrticil)ntiori i l l  tltc lirst c s -  
pcri~ncrlt all sr~hjccts \vcrc givcn t l~c  sarnc gcncral 
ir~structioris coi~ccrtii~ig thc sccot~tl. Tlicy Ivcre told 
that tllcy \vould Iicar t\vo lists of 48 rrnrclatcd 
\\.ortls prcsctitctl at a fairly slo\\r ratc ant1 tlint 
cacli list ~voultl bc prcscntcd t\vicc. Tlicy \vcre 
furtlicr toltl tliat aftcr tlic sccontl prcscntation of 
c;icli list tlicy \vcrc to pcrfortn ariotllcr task (to Ix 
slccifictl Inter) I ~ f o r c  tlicy wcrc to rccall tllc list. 
, . llicy ivcrc also itlstrr~ctcd tlint at tlic ti,nc of rc- 
call sonic of tlicm \vo~iltl Iia\rc a blank rccall slicct, 
\\:llilc otlicrs tvoultl Iiavc itcrns from the list \vrittcn 
on it. If tlic sllcct corltairictl no itcti~s they \Yere 
toltl to rccall as ninny itcms from the list as pos- 
sible in any ordcr. If the slicct cont:rincd itctns 
they wcre told that "tlicsc tvords sllould serve as 
clues in liclping recall tlie otlicr itctrls from tlic 
list. I'lcasc stutly tlicm carefully and recall all 
the otlicr itcms from the list that you can . . . in 
any order you n.atlt." Finally thcy wcrc warned 
that tllc recall ~x r iod  was to be vcry lotig, 10 ~liin., 
atitl tliat tllcy \voultl bc askctl to draw a linc every 
niiriutc lxlow the last wort1 thcy llad \vrittcn arid 
to n1riilhcr tllc lincs 1 throrrgli 10. Tlicy \vcre en- 
corrragcd to keep trying tlirorrgliout tllc rccall 
pcriotl. 

Tllc lists \verc ~)rcscntcd t\vicc at a 3-scc. rate 
aiitl tlie itcrns \\.ere presented iri a tiifferc~it randotr~ 
ortlcr tlic sccotid titllc. Half tllc sribjects heard and 
recallcd onc list first arid tller~ t l ~ c  otlicr, while the 
othcr lialf cspcricncctl tlic lists in thc reverse 
ortlcr. 

After cacll list \vns prcsc11tctl for tlic sccontl 
tirllc all s~rl)jccts ucrc ctigagctl in an irltcr~mlatctl 
task for 2 riiirl. iri\'olvirlg recall fro111 scrllntitic 
i1lc11iory (citlicr Ur1itetl Stalcs prcsitlctits or pro- 
fessional sliorts teams) bcforc tur~i i~ig  to tlieir 
rccall sliccts. Oiily thcrl did sr~bjccts tliscovcr in 
\vllat colitlition tlicy \vcrc scrving- (frcc-recall or 
part-list crrctl rccall). Sonic suhjccts rcceivcd no 
cucs \vliilc otlicrs rcccivctl citlicr 16 or 32 cries 
written in scvern! ro\vs across the tops of tllcir 
rccall sllccts. 1Zft.r the 10-niiti. rccall pcriod the 
subjccts \vcrc i~lfor~lictl that tlrc ctitirc proccdurc 
\\,or~ltl Ix: rclwatctl. Tllcy \vcrc not toltl \vliethcr 
or ilot tlicy ~voriltl scrvc in tlic sntiic cor,tlitinri. hrrt 
iri Lrct all sr~lijccts scrvctl i l l  tltc snrlle coritlitioti 
;rftcr cncll list. 

Four tliffcrc~lt sctt. of crlcs \vcrc raritlor~ily 
sclcctcd fro111 cacl1 of tlic t\vo lists for tllc 32-itcrn 
part-list cuitig coritlition. 'Tlicri fortr scts of 16- 
i ~ c ~ i i  crrcs for rncli list \vcrc rnritloriily sclcctctl 
from tlic scts of 32-itcrll ctrcs. Tlt i~s tlicrc \vcrc 16 
"critical" itcrils (tllc target sct of tllc srrhjccts 
\vho rcccivctl 32 cucs) on \vllich all sulljccts cortltl 
Ix: scorctl. Of cotrrsc rllcrc {vas notllirig critical to 
tllc srihjccts almrit tlicsc itcrns, sincc tlicy \vcrc 
rn~itlo~lily sclcctctl fro111 tllc larger set. Fix111 sri1)- 
jccls iri  cncli of tlic part-list cr~itlg co,lcliti~,rls 
rcceivctl oric of tltc forrr scts of cucs. 



Prcscntetl in Figure 2 arc the rlicall cu11it1- 
Iative recall functions pooleti over tlie two 
lists in each of the three conditions (frec- 
recall or recall with 1G or 32 item cues). The 
sanle pattern of results was ol)tained for 
each list. The points are siniply cotinectetl 
by straight lines. parameter values 
providing tlie best fit lor Equation 1 for 
each of the functions are given in Table 1 
for recall of both target items and critical 
items.= A X 2  gootl~less-of-fit test indicated 
significant fits at the .O1 level for the mean 
data as \\ell as '31% of tlie intliviclual cases for 
each of the ft~nctions. Although provitling a 
satisfactory fit statistically, tlie best-fitting 
fu~lctiotis syste~natically overestitiiate the 
nlidtlle in tlie cumulative recall func- 
tion by a slight amount and si~ililarly under- 
estiniate tlie last few points. 

It is apparent fro111 tlie data it1 17igure 1 
a~itl the csti~iiated 11  ( m ) paranicters in 
Table 1 that prese~itation of part-list cues 
greatly retluccd recall of items from the 
target set relative to free recall. At tlic end 
of the recall period free-recall subjects liatl 
recalletl 22.3 items \\,liereas subjects rc- 

I:igirrc 2. Cuiri~~lnlivc rcc:ill fui~ctiolls for t:irgct 
i t c n ~  rcc;~ll i r ~  Espcrinicrlt 1. 

' I ' : I I J I c  1 
I'rr rcl trrelrr Il,slit~rtr/c~.s j o r  ICoc.tr/l o j  7'tr rgcl 
Ilenrs c~trtl L'ri/iccil l tenrs  i t /  /<trc/r Corrtlilinrt 
itt I ~ . x p c r i n ~ e t t l s  I ut1(1 2 

Phpcri111c11t 1 

1-rcc rcc;lll 
16 list cucs 
32 list clres 

17sl~crimc11 t 2 

1:rcc rcc;ill 
32  list cucs 
32 (list) cues 
32 cstr;~list cues 
16 list + 16 extra- 

list cues 

cciving 1G or 32 item cues recallctl 14.8 and 
5.9, respectively. This was expected, of 
course, since the size of the target sct also 
decreasctl with tlie presentation of part-list 
cues. The question of pri~uary interest is 
how presentation of itel11 cues affected the 
rntc of approach to the as).mptote or h. An 
analysis of ~a r i ancc  on the A para~ncter esti- 
niatctl for intlivitlr~al sttl)jccts' cumulative 
rcc:tll protocols itidicatcd relial~lc variation 
( p  < .05) aliiolig contlitions, F ( 2 ,  93) = 
11.01, I ~ I S ,  = .OG3. Ne\v~iian-Kculs tests 
furtlier i~itlic:~tctl reliable tlifferc~lces i l l  tlie 
A par:lnictcr bct\veen sul)jccts receiving 3-7 
list cues (.41) ant1 the other two contlitions 
(free-recall, .65 ; 1G list cues, A?) .  The 
differelice bct\vccn tlicsc latter two co~itli- 
tions was not reliable, 11t1t the rate parmnicter 
\\.as soniewliat lower for sr~l)jccts rcceiving 
I G  list cucs than for frcc-recall stil)jccts. 
'I'l~us it is a[)parent tli;lt part-list ct~cs rctluce 
not only tlle asy~ii~)totic level of t:lrgct itctil 
recall relative to free recall, but also reduce 
tlie rate of al)proacliing this asy111l)totc. This 

3 Tlic riic:m v:~l~ics of X cstit~r:ltetl for i r~ t l iv i t lua l  
sul)jccts' c ~ ~ ~ i i u l : i t i v c  rccnll f t ~ i ~ c t i o ~ i s  i l l  ~ l lc  \.ario~rs 
col~ditiolrs tliffcr sliglilly fro111 tlic csti11i:ltc of X 
ol)tai~ictl fro111 group cu~rrcrlntivc rccall fut~ctiotls, 
as  in Figures 2-4. Tl~c vnlucs i l l  'Tal)lc 1 arc 11:lsctl 
on group cu111111ati\~c rccall Il~iir~ioiis. 
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c o ~ ~ t l i t i u ~ ~ s  i t 1  :illowing recall of Illally I I I O ~ C  

i t c~ns  tlian i f  a typical sllort recall pcriotl 
had I)ccn used. Judging fro111 tlic litcmturc, 
most cxperinlcntcrs requesting frce recall of 
a list of 4s unrelated words would prol)ably 
allo\v a rccall period of 2 or ,  a t  most, 3 nliri. 
With a 3-mill. rccall period in tlie present 
experinicnt, free-recall subjccts would have 
recalled only 7970 of the itenis rccallcd 
after 10 niin., and even a t  10 nlin. tlic cu- 
mulative recall function for free-recall sub- 
jects was still increasing. Theoretically, tlie 
fact that subjects a r e  cvcntually able to 
recall so nluch infor~uation seenis consistent 
with the view (e.g., Ilusclike, 1974) tliat 
recall failures rcsult primarily from diffi- 
culties in gaining access to storcd informa- 
tion (retrieval difficulties) rather tlian loss 
of infortnation from storagc. 

T h e  priniary finding of the first espcri- 
nicnt \\.as tliat prcscnt;ition of part-list cuts 

reduced both the asyriiptotic level of targct 
itern recall and and tlie rate of approach to 
the asymptote relative to frcc-rccall subjccts' 
performance. A secontlary otitcome was the 
confirnlation of Slamecka's ( 1968) and 
others' finding of inllibition in recall of 
critical items by presentation of part-list 
cues relative to free recall. T h e  inhibition 
effect was si~bstantial in the first experinicnt, 
a t  least when 32 cues were presented. T h e  
p r i n~a ry  purpose of tlic sccond cxperinient 
was to evaluate thrcc I~ypotlicscs that niight 
accou~lt  for tlie inhibition cffcct protluccd by 
part-list cues. A secondary purpose was to 
replicate and confirm the effect of part-list 
crles on the rate of a1)l)roacll to asytnptote 
in cumulative recall. 

One  liypotllesis that r~ l i g l~ t  account for 
part-list cued subjccts' poor pcrfurn~aticc in 
recall of critical i tc~l is  (relative to tlint of 
free-recall subjccts) is that part-list ct~ctl 
subjects a r e  requiretl to pcr for~n  an extra  
mental opcration during otitl)r~t (Antlcrson, 
1972, pp. 359-361). Since part-list ct~etl 
subjects a re  required to rccall o11ly nrortls 
that a r e  not nictnbers of thc cuc set, tllcy 
nnist check each word rctrievetl ngnirist t l ~ c  
cue-set itenis bcforc recalling it. Tllis extra 
step may require time and thus slow rccall. 

1701- c y : ~ ~ i i ~ ~ l c ,  a pnrtict11;tr c ~ c  111;iy rc111i11(1 
tllc sul)jcct of :itlotl~er word I11;it appe;ircd 
in t l ~ c  list, but I)cfot-c t l ~ c  si~ljjccl can write 
clown tliis ~ l c ~ v l y  rctricvctl word hc o r  slic 
is required to clleck tlic cue list to sce 
wlictlicr o r  not it  also ap1)cars a s  a cue. 
(Prestuuably both free-recall ant1 part-list 
cued rccall s i~bjects  a r e  also ~iionitoring their 
output to tletcrnline ~vliether o r  not newly 
retrieved items have already been recalled.) 
A s  already discussed, tlie task rcqr~irenlents 
for  the part-list cucd sul)jcct ~ i~ ig l l t  rescnible 
thosc of subjccts in tlie hletlay et al. (1971) 
c s p c r i ~ ~ i e n t  tvho werc reqt~ircd to recall 
ite~ils containing ccrtairi letters from a larger 
sct. This  extra  cllecking opcmtion requiretl 
of part-list cucd sul~jects  coultl account for 
tlie tlcpressing effect of presciiting part-list 
cues on A, tlie rate of approach to tlie 
asymptotic rccall Icvel. (This  effcct was not 
o1)servcd in the hIctlay et al., 1971, espcri- 
nicnt, but the chcclting task in tlicir experi- 
mcnt nlay have becn easier than in the part- 
list cuing situation.) I t  \vor~ld also account 
for tllc finding that grcatcr inhibition is 
associ:itcd ~vit l i  iucrcasctl nunil)cr of cucs 
( cg . ,  Rocdiger, 1973), since it wot~ld be 
ncccssary with more c l~c s  to check cacli 

I 
rctricvctl word against nlore i t en~s  I~efore it 
is rccalletl. FIowevcr, since tlie part-list 
cliing tlecrcnicnt in tlic first cxpcrinie~it was 
not eliminated with a very long recall period, 
this ~ \ ~ c a l < c ~ i s  the hypothesis that slowcd re- 
call t l r~c to an c s t r a  clicclting oper:ltio~i is 
the only sorlrce of interference for tlie part- 
list cucd sul,jccts. 

A second interprctatiori of tlic part-list 
cuing tlccrcnient has becn suggcstctl by 
Tr~lv ing  ant1 Hastie (197?), Runtlus (1973), 
and Roctligcr (1  973),  but 1:untlus' ( 1973) 
account of tlic process is thc t~iost  explicit. 
l'hc g e ~ ~ c r ; ~ l  itlca is tliat prcscntntioil of  
part-list cues protluccs conipetition a t  re- 
trie\,al by increasing tlie acccssil)ilitj~ of 
( "s t rc~lg t l~c~i i~ lg")  thc rcprcsc~~t; l t io~is  of cue 

1 
itc111s so tlint tllcy tcntl to be rctrievetl to 
tlic rclativc csclt~sion of otlicr itc~lis, l'llis 
h~~potl icsis  assrlliics tlint rctric\.nl is of  
1i111itcd ca1):~city i l l  tcl-111s of tllc 1l111lil)er of  
itcnls that call bc s i~~~r~ l t : i nco i~s ly  rctl.icvct1 
aritl licltl in ~ v o r k i ~ ~ x  n1clilory arltl tliat thc 
retrieval process i~lvolvcs s;\ri~l)ling ~vit l i  

I 
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replace~iient (see Rundus, 1973). This ap- se~ltatio~i of part-list cucs, which typically 
proacli attributes tlie part-list cuing decre- retlr~ces the paranieter (Intlow f;: Togano, 
~nent  to processes occuring durirlg retrieval, 1970). Esper i~ l~en t  2 serves niore to cvall~ate 
not to tliose intervening betwccn retrieval thc tl~rec hypotl~cses than to pit them against 
ant1 rccall. 

A thirt! interpretation of the part-list 
cuing dccrc~ncrlt lias recently I~ecn prcscntetl 
I)y \Irntliir1s (1975). I-Ie exatiiined cucd re- 
call of categorized lists .cvith three diffcrc~it 
types of cues: intmlist itellis as in most 
part-list cuing experimelits, cstralist i t c ~ ~ ~ s  
fro111 tlie same categories, or both types of 
cues. 111 two experiments he rcportetl that 
recall of target items was irnl)airctl with 
both intralist and extralist cucs antl, fur- 
ther, tlie impairment was of the smiic 111ag- 
nitrrtlc \\.it11 either type of cue. \\'atkin$ 
(1975) proposccl that both list ant1 cstra- 
list crlcs are storctl as atltlitiorial list niclli- 
Ixrs (tlcspitc thc tcrllporal scl):~r:~tio~i of 
~)rcscnt:~tion) ant1 tllat t l~ is  cffcctivcly 
lengtllcnctl cacli category. '1'1111s i~illil)itio~~ 
i l l  pal-t-list ctrctl recall is, Ilc nr~rrctl, clue 
to the sa111c (rrnspccifictl) ~ i icc i ia~~is~i i  t l l n t  

protlt~ccs the usu:ll Icngtl~/tliffictllty cffcct in 
~ ~ i c ~ l l o r y  csperi111cnts, tlie tlcl)rcssirlg effect 
that le~igthening a list has on t l ~ c  proll- 
ability of rccalli~ig any particular itel11 fro111 
the list during a liniitetl amount of tirlic. 

These three hyl~otlicscs of the part-list 
cuing cffcct arc not niuttrally esclusivc ant1 
conll)i~iations of tliese itlcas niiglit 1)c t~cccs- 
sary to account for tlie part-list c l ~ i n ~  tlc- 
crenient. Tile sccontl ant1 tliirtl hypotlicscs 
niay not be as tliffcrent as they ~ ~ C I I I  at 
first glance since Shiffri~i (Xote 1 )  llas 
proposetl a I~ypotlicsis si~iiilar to R o ~ ~ t l t ~ s '  
(1973) as the rncclia~iis~~i rcsl)onsil)lc for 
tlic lcngtl~/diflic~~lty rclatiorisliil~. A t  any 
ratc. ciII tlircc I~~~)o t l i c scs  sccnl al~lc to 
~)ro\~it lc a satisfactory accoulit of tlic pri- 
rllary rcsr~lt of the first c s p c r i ~ ~ ~ c n t ,  tllat 
part-list cucs tlcprcss the ratc of al)l)roacl~ to 
tllc asj~riiptotc in ct~~iitilati\~c recall rcl:ltive 
to free-rccall pcrror~liar~cc. This co~tl(! I)c 
tlrlc to slo\vctl oc~tpr~t ~~cccssit:~tc(l 1)y all 
cstra cllccl<i~lg operation i~lllmscil ( I I I  part- 
list cr~ctl sr~l)jecls I)ct\\~rc~l ~.rtl-ic\.:~l :111(1 1.c- 
rnll, or to sr11)jccts I ) c i ~ ~ g  sIo\v(*,l i l l  rx-tric\.nl 
of atl(litional itcllis I)ccnrrse of [llc co~~llwti-  
ti011 ~ro(lrrcct! by part-list ct~cs, or to t11e 
cffccti\.cly illcrcascd list Ic~igtll frorn prc- 

one anotlicr. 
After presentation of 4s-itcnr lists, sub- 

jccts were tlivitled into five tlifferent recall 
contlitions on the basis of tlie instruction 
nntl, in fo11r conditions, ciles, at the top of 
tllcir recall shccts. Two conditions, free- 
recall antl 32 list cues, \vcre itlentical to 
co~ltlitions in tlic first esperi~lient. In an- 
other contlition, strl)jects were also providetl 
\\.itli 32 list cues to stutly for 1 win. before 
tllcy \vet-e rcq~rirctl to recall all itellis, both 
tlie i t c ~ i ~ s  ~ ~ r c s e ~ l t c d  as cucs ant1 tlie others. 
'l'his coritlitio~l is tle~iotctl as tlie 32 (list) 
c~tcs contlition. since tlie cues were not 
prrscnt tltrring rccall. If the tlecrcmcnt re- 
sulting fro111 prese~iting part-list c t~cs  is tlr~c 
solcly to s111)jects Iiaving to check retrieved 
itctlis a g a i ~ ~ s t  the crre sct itellis before re- 
ca l l i~~g  tlie111, tlic~i tllere sliot~ld I)e no dec- 
r cn lc~~t  il l  rccall of critical items in the 32 
(list) cr~cs contlition, since tlic re~~r~irernent 
to rcc;~ll o~lly the critical itellis lias been re- 
111ove(l. On the otlicr liant!, since sul~jects 
\\ere rcrltrirctl to sttrtly the list cucs, the rep- 
~ - c s c ~ ~ t ; ~ t i o ~ ~  of thcse i1e111s slioult! still have 
I)cen strcngtlic~ictl or they slior~ltl have lxcn 
c~lcotlctl as ricw list ri~enil)crs, as is niain- 
t:~inctl I ) ?  the other I~ypotl~cscs, so tlie prc- 
tlictio~~ from tllcse 1~yl)otIiescs is that in- 
I i i l~i t inl l  ill rcc:lll of critical itc111s shoultl still 
I I C  forr~itl iri tlie 33 (list) cues contlition rcla- 
tivc to t11c frcc-recall contlition. 

Tlle two other cor~tlitions \rere tlcsignetl 
pri1i1arily to evaluate \\'ntkins' (1375) pro- 
1)osal that part-list c11cs tlcpress rccall be- 
carrsc tl~cy are c~lcotlctl as nc\v list ~l~eml)ers. 
I [c  \\.as let1 to this 1)y the fi~ltlinf: t l~a t  in 
cnlcgot-izctl list recall l)rcscntation O F  estra- 
list cucs frn~ii the sallic catcgory as the to- 
I)c-recallctl itcliis tlcl)rcssctl recall to the 
sariic cstcril as prcscntation of an cqr~al ntrni- 
I)cr of list crrcs Tron~ tlic s:111ic categor!.. In 
f\vo ro~i~litiolls of tlic [ ) I -csc~~t  c s l ~ c r i ~ ~ r c ~ i t  
cr~lljts<.ls \vc.rc prrsc.~~trtl \ \ i l l 1  c<itllcr 32 cstra- 
list C.II(,S or I6 t-xtr:~list : I I I [ I  I6 list C I I ~ S .  \ v i t l ~  
i ~ ~ s t r ~ ~ c t i o ~ l s  to rcc:tll 2s III:III!~ o f  llic 48 list 
itc,111s as ~)nssil)lc. \ \ ' n t l i i~~~ '  (197.5') I~j,pntllcsis 
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t i t~ml~er  of estral is tcr~esora mix t t~re  of extra- 
list ant1 list cues slloultl llave the sarne effect 
as  prcscn'tation of only list cues. S o  critical 
iterli recall in the 32 extralist cues contlition 
a~l t l  16 list + l G  extralist c t~c s  contlition 
shor~ltl reach tlie same asymptote a t  tllc 

~ ~ 

s;lnlc rntc as  rccall ~ttltlcr thc 32 list cucs con- 
dition. On the otller hand, no tlecretnent 
from estralist cues i n  the 33 extralist cues 
contlition n.oultl 1)e espectetl (relative to 
free-recall) accortling to tlie other hypoth- 
eses, since there is no need to clleck retrieved 
itcnis against extralist cues before recall 
and rlicre is rio prior epi~otlic representation 
of tllcse i t en~s  to I)e ~ t r e n ~ t h e n e t l .  Of course 
t11ct-c is al)solutely 110 rcason to expect that 
tliesc cxtrnlist "cucs" slioultl facilitate re- 
call, since they are unrelatetl to the to be- 
rcrncn~bcrctl \vortls. 

Srthjccts. Tlic st1l)jccts \vcre 120 iritrotluctory 
psycl~ology st~;dclits participating for coursc credit. 

Dcsig~r. A groups hy trials tlcsign \vas again 
rlsctl, witll cacli group of 24 suhjccts rantlorrily 
assignctl to one of five expcrinlcntal contlitions: 
frcc-rccall, cuctl rccall \\.it11 32 list c t~cs  \vitli citllcr 
tlic list of cucs prcscnt [32 list cucs] o r  not 
prcscrlt [32 (list) cucs] (luring rccall, ant1 finally, 
cuctl rccall aritli eitlicr 32 cxtralist cucs or  16 list 
and 16 cxtralist cucs prcsc~it during rccnll. Each 
sltl)jcct rccallcd t\vo lists ~rritler tlie sariic condi- 
tions. 

c r .  The  materials n.crc 16Ci Iiigli-itlingcry 
two-syllahlc nouns sclcctcd frorn tlic same source 
as in tlic first cxpcrirncnt. Tlic \vor(is wcrc ran- 
tloriily placctl into oric of four scts. T w o  ~ t s  of 
48 \vortls \\*ere tlic lists prcscnteci to strhjccts, 
\vliile t\vo otlicr scts of 2 \ \ort ls \vcrc usctl as  
cstralist cucs. I-ist orrlcr was counter-balanccd 
across suhjccts. Srhjccts in tlic list-cued contli- 
tions rccci\wl 32 itcnis randornly sclcctctl from 
tlic list. Tlicrc were sevcral ctiffcrcnt cue scts 
rantlorllly sclcctctl for different subscts of suh- 
jccts. Suhjccts rccciving both list ant1 cxtralist 
ctrcs rccci\.etl itcrns rantlomly sclectcd frorn hotli 
sourccs. 

Proccdrrrc. llucli of the procetlure, including 
gcncral instructions, presentation of the lists, and 
so fortli. \\as identical to that of tlie first cxperi- 
nlcnt. Aftcr eacli list had lxen preseritctl ttvicc, 
sr~l~jccts  tvcrc instructctl to rcatl carefully tlic 
iristrrrctiolls at tlic top of tlicir ansivcr shccls. 
Tllesc iristructions dircctetl all srlbjccts to pcrforrri 
another task for  1 niin. bcfore tlicy wcrc to rcc:ill 
tlic list. Free-recall suhjccts \vcrc told to perform 
t~ic~ltal  arithriirtic problcriis lor 1 niili. before tlicy 
\\'ere to turn to tlic next pagc (wlicn instr~rctctl) 
aritl rccall as  nlnriy items frorn tlic list as possible. 

I'or subjects in tlic otllcr four conditions involving 
cucd rccall, tlic instruction stated that tllcy were 
to study tlie cucs 011 their aris\\rcr shccts for 1 min. 
before they were to rccall the list. Subjects \\ere 
instructed as to tlie nature of tlic ctrcs (list, extra- 
list, or both) and were told in each casc that 
tlicy sliould study tlie cucs carefully, ~ i n c c  thcy 
should be of aid later i n  recalling tlie itcnis froni 
tlie list. 

Aftcr 1 min. of studying tlie cucs, three groups 
of sul~jects (those receiving 32 list cues, 32 cxtra- 
list cues, o r  16 list + 16 extralist cucs) began rc- 
call below the list of cucs and could refer to tlie 
cue set during recall. Suhjects receiving 32 list 
cues \rere instructed to recall only list iterns not 
presented a s  cues. Tlie subjects wlio rcceivetl 
citllcr 32 cxtralist cucs or  16 list cues +I6  extra- 
list cues \vcrc told to recall tlie eritire presented 
list of 38 itcnis. So, in tlie latter casc, 16 of the 
to-be-rccallctl items wcre prcscnted as cucs 
tlirougliout tlie recall period. After studying their 
cues for 1 niin., subjects wllo recalled witliout 
tlie list of cncs present, tlie 32 (list) cue subjects, 
\Yere instructed to trirn to tlic next pagc of their 
alis\vcr booklets, \vhicIi \\as a blank, ant1 to recall 
as  rnany list itcms as possible tllerc, including 
hotli cue itenis ant1 noricuc itenis. Tliesc subjects 
\rere also told not to look back at their cue lists. 
All strbjccts were told tliat they coultl recall itcnis 
in ally ortler they \\anted. Total tinle for rccall was 
10 nliti., \vitli intervals demarcated by subjects 
dratving lirics cvcry 30 scc during tlie first 2 niin. 
of rccall ant1 a t  I-niin. iiitervals tllercafter, or1 
iristrirctio~is froni tlic experimenter. 

After recall of tlie first list a sccontl list was 
prescntctl ant1 tlie entire procctlurc rcpeatecl. A 
fc\v rnirlutcs after  rccall of tlic second list, s t~b-  
jccts were uncxpcctctlly given n firial frcc-recall 
test for both lists. Tliis lastcd 15 niin. ant1 sub- 
jects again drcw lincs cvcry 30 sec for tlic first 
2 min. arid at I-min. iritcrvals tliercaftcr. 

Resrrlts nrrd Discrrssiori 

Iriirint rccall. Presented in Table 2 is 
recall in each of tlle five conditions separatetl 
into various components. Total itern recall 
(tlie fa r  right-hantl colutnn) urns slightly 
greater for s~rhjects  who rcceivctl part-list 
cues nritl \\,ere Inter allowed to recall these 
sarile cues [33  (list) cues and 16 list + 16 
extralist c t~e s ]  than for  free-recall subjects, 
\vIio in turn rccalletl more than subjects 
give11 313 extralist ctlcs. Of course, s r~ l~ jec t s  
in all four conditions recalletl nlaliy Illore 
targct ite~ils tllati subjects \vho receivetl 3-7 
list cues xitl wcre rcqttiretl to recall only 
t l ~ c  otlier (rriticnl) ite111s. T11c l)est-fitting 
~nrnrl letcr  estirnntes to Equntiori 1 for tlic 
ct~nltrl;ttivc rccall f~tnctioris of target itcnis 
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'I'nble 3 
C~tmrtlaliz'e Proporlioir of C'ompo~reirls o/ I~ri t i tr l  Rec~zll, E.vperinretr1 1 

I6  critic;il itc~iis . I 5  .2Y .37 .12 4 4 9  .51 .54 .56 .57 .57 .58 
32 list c ~ ~ e s  

16 critical irc~ils . I :  . I7 .23 .25 .31 .33 .36 .07 .38 .1O .41 -41 
32 (list) c ~ ~ c s  

32 cuc itenis .? 1 .33 .42 .-I8 .56 .61 .62 .63 .65 .6S .66 .67 
16 critic;ll itcnis . I0  . I 8  .26 .31 .36 .40 .42 . J J  .46 .18 .49 .SO 

31 estr;llist ciles 
32 11011critical irct~is . I 6  .25 ..11 .35 .40 .44 4 .48 .19 .4O .51 .52 
I6  critical i te~i is  I .25 ..?I .36 .40 :!2 .44 .46 .47 .48 .49 .SO 

16 list + 16 extr;ilist cucs 
I6 cue i tcn is  .33 .58 .74 .RI .87 .88 .89 8 8 .90 .OO .OO 
16 otlicr i t c t ~ ~ s  . I0  . I 5  .25 .27 .34 .38 9 .40 .41 4 1  .42 .42 
16 critic;ll itenla .08 . I 3  .21 .27 .32 .36 .38 .39 .40 .4I .J2 .42 

overall advantage of sul)jects recerving 3-7 
(list) ctres o r  1G list + 16 extralist cues to 
free-rccall sr11,jccts was not large, tl~orrgli, 
I)ccatrse of nri apparent tratlcoff in rccall of 
cue itctils for critical items. Recall of cue 
itenis evitlerltly tlcprcsscd recall of critical 
i tcn~s.  

-4 more tletailcd exariiination of this tradc- 
off between recall of cue itenis and noncrre 
items in tlie part-list ctretl contlitions is avail- 
al)lc in Table 3, where the cun~ulntivc 
~)roportion rccalletl of different typcs of 
itenis is presented. I t  is apparent that early 
in the recall pcriotl, sul)jects in both tlie 32 
(list) cues contlition and tlie 16 list + 16 
extralist cues contlition recallecl cue itenis 
to the relative neglect of noncue items. This  
evidence is i r i  good agreement with tlie itlea 
that part-list ctres exert their damaging 
effect due to their being strengthened and 
retriever1 to tlie exclusion of other items 
(Roediger, 1973; Rundus, 1973 ; Tulving & 
Hastie, 1972). Bo t l~  groups of subjects re- 
quired to recall list cues rccalletl nlorc cue 
items aritl recalletl them earlier in tlie re- 
call pcriotl tllan (lit1 free-recall sul)jccts ~ v l ~ e n  
scorccl 011 tlicse sanw iterns. Iiccall of critical 
itcms was tlelayctl ant1 rnnde less probal)le 
in the 32 (list) cues anrl 1G list + 1G extra- 
list cucs con(litiorl (rcl:itive to free recall) I )y  
recall of  ctrc itc~lis,  in agrce~~leri t  with t l ~ c  

itlea tllat the interference protluced Ily part- 
list cues is similar to ou tpr~ t  interference 
(Roetliger, 1974). 

Another interesting aspect of Table 3 is 
tliat critical item recall for 32 (list) cues 
su1)jects was quite similar to that for the 
32 list cue:; stlbjects early in the recall 
period, even tilough the latter sr~bjects  were 
not rccluiretl to overtly recall cue items. I t  
lllay well 1)c that retrieval of inforrilation 
\vas rilr~cli tlic same for both groups of sull- 
jects I~trt tliat the 32 list cucs subjects only 
recalletl critical iteriis and hatl to etlit tlic 
cues. This  notion is buttressetl by another 
ohscrvation. Although A for 32 (list) cues 
srrbjects is different from tliat for 32 list 
cues subjects when the former arc scored 
on all iterns, when both sets of subjects a re  
scored on only critical itenis the rates are 
qrrite similar (see Table 1 ) .  T h e  32 (list) 
c~res  coridition may externalize what typ- 
ically occurs in part-list cuing espeririients: 
C I I ~  i t en~s  are retrieved to tlie relative e s -  
clr1sio11 of noriclle iteriis. 

Extralist cues hat1 a reliable i~ i l i i b i t i n~  
effect on critical item recall in thc I)rcscrit 
cs[)erinlcnt as  in \Vatkiris' (1975) cx l~er i -  
rlle~lts, but there were sollle differences 
between our results and Iiis. I-Ie fount1 equal 
a n ~ o u ~ ~ t s  o i  i1111il)ition i r ~  liis c s l ) c r i ~ ~ l c r l t ~  
wllcn tllc crrcs \vc,rc tllc S ; I I I IC  11111irl)e1 of list 
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recall sr~bjects. I t  was srrggestetl that rc- 
trieval 11s sr~l)jects in the 32 (list) cucs 
co~itlitioti \\?as similar to tllat of s~11,jccts 
cued in the typical Illanncr (3-3 list crrcs) 
nntl that in cacll casc rccall of critical itc111s 
was inhil)itctl as a consetlucrlce of i~lfor~lla- 
tion al)otrt cue itelus I)ei~lg repeatctlly rc- 
trievetl ant1 cloggi~ig tllc retric\~nl rncclla- 
11istn. 

Post~llan (1975) has ternlet1 this a\>- 
IX-oach to esplairling tlic part-list crri~lg 
tlccrenlc~lt as "n mtlicnl tlel>nrttrrc frotn est:ll)- 
lishetl pri~lcil>les" ant1 "cor~~ltcr-itituitivc in 
denyilig the ol,eratioli of interiten) nssocia- 
tions in recall" (1). 3 2 5 )  I-re atltls. "An early 
clrtcstion to consitlcr is Ilow applical,lc this 
i~ltcrpretati\le scllcrlla is to t l ~ e  rec:tll of non- 
categorizetl lists. 'Sllcre is all ol)viot~s risk 
tll:rt 1)rincil)les tlcrivetl fro111 resrrlts ol)t:~inetl 
wit11 categorizetl lists 111ay prove to Il:tve 
li~iritrtl gcr~crality." 'I'lle ~,rcsc~lt rcstrlts serve 
to cstcntl tlic co~i~l)ctitiorl-:rt-rctric\~:tl inter- 
~)rct:rtion of tllc part-list cuing tlccrci~tcrit to 
tllc c;rsc of tr~lrcl;~tc(l \vortl lists. 
, . 1 l~crc  is orlc nsl)cct of t l ~ c  tlitta fro111 tllc 

scco~~tl  cs!)cri~ltcrlt tli:tt the co~lir~ctitiorl-at- 
retric\,al I1yl)otlicsis cannot accou~tt for i l l  a 
satisfnctory I1i:tnncr, :it lcast \vitlior~t cs tc~l-  
sion. l'his is tile tla~nagir~g cffcct of cstr:i- 
list cucs rcl;lti\lc to free-rcc;tll pcrfor~llaricc 
it1 I)otll i~iitial ant1 firlal frcc rccall. This is 
si~~iilnr to the (rrncsl)lairlctl) ~ ~ l ~ e n o r i ~ c n o r ~  
fo~ltltl \\hen st1l)jccts arc aslictl to rccall a 
list of singly ~,rcscntctl \vortls citllcr \\.it11 110 

cucs or in the prcscllce of \~caIil!, rclatctl 
crres. Tlic consistc~lt fit1tli11g is tl1;tt s~~l) jcc ts  
per lor^^^ 1)cttcr urltlcr frcc-rcc:tll coritlitio~rs 
thzm \vitll the \\.ciIIiIy rclatctl crrcs (c.g., 
l 'r~lvi~lg S: Osler, 1968). Tltc crlcs i l l  tllc 
sccoritl c s ~ ~ c r i ~ ~ ~ c r ~ t  llerc wcrc, or cotrrsc, 
co~~~l)lctcly rt~~rel:ttctl. I)rrt t l ~ c  cffcct is tllc 
sarlle. Sincc tlicrc arc rlo prior reprcscrltn- 
tions of thc crrcs to I)c i~icrcrilerltctl, tllc 

list cuing sliotrltl rleccss:~rily gcrlcr:ilizc to 

The most compelling accotr~lt for the 
estralist cuing tlecretlicnt is the tllirtl hy- 
~)otl~esis considcrctl liere, that of \\'atki~ls 
(1975), who suggestctl tlint cucs (\vliether 
list or extralist) si~ltply atltl to the lerigtli 
ant1 retlt~ce the l)rol)al)ility of recall of any 
intlivitlunl \\.ortl fro111 the list. As previously 
tlicntio~irtl, Shiffrin (So tc  1 ) h:rs cstcntlctl 
n lllotlcl si~nilar to that of I<rtntlus (1973) 
to account for the list-lcngth/tlifficulty 
relationsliil,. so it is an c:~sy step to incor- 
porate \V;ltkins' (1975) idea into the 
R~rntlr~s r~iotlcl. I jr~t ,  thcre are : ~ t  lcast two 
tlifficrrltics irl apl>lyilig \\'atkins' (1975) 
Il!~l)otl~csis to the results of Esl~cri~ilcnt -3. 
First. sul)iccts \\.!lo receivctl 3-3 est ralist 
crrcs recalletl relial)ly llrorc critical iterr~s 
tll:ui sul)jccts recalling n.itli 3-3 list cucs. I t  
coultl, of corlrse. I)e 1~1:irtsil)ly arguctl tl1;tt 
sr11)jccts igtiorctl tlle cues Illore in this cs- 
~'cri~licnt tllnn in \\'atliilrs' (1975) espcri- 
~llerlt \vllcre the cstrnlist crles were cate- 
gorically rclatctl to targct ite~lls. So this 
prol)lcrl~ is not scrior~s. IZrrt a sccot~tl tliffi- 
cttlty is tint st~l)jccts n l ~ o  rcceivetl 3-3 estra- 
list crres aly)roaclletl asy111l)tote il l  critical 
ite111 rccall at ;r greater rate tlla11 stil)jects 
\\rllo rcceivetl 32 list crrcs (see Tnl~le 1 ). If 
poorer rccnll wcrc tlrlc to rul ntltlitio~i of list 
~lierlil~crs ill  1)otli cases, tllcrc slrotrltl I)c 
co~~ll)w:ll)lc rctlrtction of ,i in car11 casc. So 
apparerltly cstrnlist crlcs, \vhicll arc url- 
rclntctl to the to-11c-rc~l~c~~ll~cretl \vortls. af- 
fcctctl rccall in a tliffcrcrlt lliarlllcr tllar~ 
part-list CIICS. '1'11~ estralisf cuir~g tlecrc~iic~it 
~)rol)nl)ly a\v;rits satisfactory csl)larlation. 

011c fi~lal irill)lic:~tiorl of tllc 1)rcscllt res~rlts 
conccrris tllcir rclationsllip to tliose of 
l'ulvirig ant1 F1:tstic (1972). ~vllo were in- 
tcrcstctl in tllc effects of prcsc~lti~lg sorile 
itc111s tivice \v i t l~ i r l  a list or1 tlle rcc;~ll of 
orlcc-l)rescrttetl ite~lts. l'lley for~~ltl tllat prc- 
scriti~lg iterils [\vice c~lllarlcetl rccall of tl~esc 
ite~ils I~rrt retlrrcctl recall of oncc-prcscntetl 
itcrr~s relative to rcc:lll of co~ltrol lists \vllcre 
all itcrils were ~>rcsc~ltctl o:~cc. Frrrtl~cr~llorc. 
tile irll~il)itio~l i l l  rccall oi orlcc-~)rcscritc(l 
itctlls incrc.:tsctl \\.it11 tllc tlctlsity of ttvicc- 
~)rcscr~tctl itv~ils. 'I'llis rcsr~lt agrees \vcII 

Ilc-I-c~.allctl itc~tls tlccrc:~scs tlic :rcccssil)ility 
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