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W e report tw o expe rim en ts d esigned to tes t fur the r the m ultifac to r tran sfer-

app rop riate p ro cessing explana tion of gene ra tion effec ts (d eW ins tan ley , B jork, &

B jo rk , 1996 ). T he p resen t research fo cuses on the follow ing assu m ption s: (a ) tha t

pro cess ing resources a re lim ited and , thu s, the p ro cessing of one type o f

in fo rm a tion can be , and often is , incom patib le w ith th e p rocessing of oth er types o f

in fo rm a tion ; and (b ) tha t read ing and gene ra ting differ in term s of the f lexib ility

they perm it fo r th e dist ribu tion o f the su b jec t’ s p ro cessing re so u rces ac ro ss th e

ava ilable in fo rm ation in an experim en ta l con tex t. T hese assum p tion s w ere tested

by exam in ing the con sequences of p ro cessing ins truc tion s on the occu rrence o f

gene ra tion e ffec ts, and the lack the reo f, in free recall and cued reca ll. A c ross bo th

expe rim ents, iden tica l p ro cessing in stru ction s had strik ingly d iffe ren t con se -

quences on the la ter free -reca ll and cued -recall pe rfo rm ance of su b jec ts w ho

encoded ta rg e ts by gene ra ting them versu s read ing them , a patte rn con sistent w ith

the forego ing assum ption s.

INTRODUCTION

Th e genera tion effec t refe rs to the find ing tha t subjec t-p rod uced info rm ation is

better rem em bered than experim en ter-supplied in form ation (Jacoby , 1978 ;

S lam ecka & G raf, 1978). For nearly tw o decades, the genera tion effec t has

proved rem arkab ly robust. It has been obta ined for a varie ty of m ateria ls and

types of tests and, m ore recen tly , has even w ithstood w hat in itia lly appeared to
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be a devas ta ting cha llenge to its im portance as a m em ory phenom enonÐ

nam ely, the finding of little or no genera tion advan tage on free -reca ll te sts w hen

the read-versus-genera te m anipu lation w as im plem ented on a betw een-list basis

(e .g . B egg & Snider, 1987 ; S lam ecka & Katsa iti, 1987). Ind iv idua l theories of

the genera tion effect, how ever, have proved less robust to cha llenges. Indeed ,

M cD aniel, W addill, and E inste in (1988 , p .522) have asse rted that ``it is on ly a

m ild exaggera tion to no te that the num ber of accoun ts fo r the genera tion effect is

sligh tly less than the num ber of reports o f the effect itse lf’ ’ . O n the other hand ,

w hile perhaps no ind ividual theory has surv ived in tac t, few have d ied en tirely .

R a ther, aspec ts of o lder theories have tended to reappear, often w ith slight

m odifica tion , in new er theories. For exam ple , in proposing the ir m ultifac tor

theory of genera tion effec ts, M cD anie l, W addill, and E inste in bu ilt on the tw o-

facto r theory of H irshm an and Bjork (1988) and, m ore recently, deW instan ley ,

B jork , and Bjork (1996) bu ilt on the previous accoun ts of these researchers as

w ell as those of others (e .g . R abinowitz & Cra ik , 1986) in proposing a

m ultifac tor transfe r-appropria te p rocessing account o f genera tion effects.

In the m ultifac tor transfe r-appropriate p rocessing account, the prim ary

sub jec t o f the presen t resea rch , the fo llow ing assum ptions are m ade : (a) tha t the

requirem ent to genera te p resen ts sub jects w ith a prob lem to be so lved , and

sub jec ts are thus led to process w ha tever inform ation is help ful in solv ing the

problem Ð the types of info rm ation tha t sub jec ts m igh t find usefu l include ta rge t-

specific in form ation (in form ation abou t the target item itse lf, e.g . how it looks;

H irshm an & Bjork , 1988), cue±target rela tional info rm ation (info rm ation about

the re lationsh ip the targe t has to the cue , e .g . an an tonym ; H irshm an & B jork ,

1988), and w hole- list or targe t±ta rge t re lationa l info rm ation (e .g . ca tegorica l

re la tionsh ips am ong targe ts in the list; M cD aniel e t al., 19 88); (b) that the

req u irem e nt to ge nera te e nha nce s th e p ro cess ing o f w h a tev er ty pe of

in form ation is used as the basis fo r generation in com parison to the processing

that w ould typ ica lly be given to such in form ation by sub jec ts read ing intact

stim uli; (c) that the processing of one type of in form ation can be, and often is,

incom patible w ith the processing of o ther types of in form ationÐ for exam ple ,

the processing of cue±targe t relationa l info rm ation can be incom patib le w ith the

processing of w hole -list relationa l info rm ation (e .g . H irshm an & B jork , 1988);

and (d) that a genera tion advan tage w ill be observed to the ex ten t tha t a la ter

c rite rion test (e .g . recogn ition or cued reca ll) is sensitive to the type of

in form ation enhanced by the generation task (e .g . H irshm an & B jork , 1988;

Jacoby , 1983 ; R ab inow itz & Cra ik , 1986).

In deW instan ley et a l. (1996), research w as reported testing the last

assu m p tion , w hich esse n tia lly app lies the no tio n of transfe r-appropriate

p rocessing (M orris, B ransford , & Franks, 1977) to the m ultifac tor fram ew ork

for expla in ing generation effec ts. The m ateria ls used in th is research w ere cue±

ta rge t pairs in w hich each target, w h ile be long ing to one of four categories, a lso

had a un ique cueÐ that is, a cue to which it was re lated but which bore little or
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no re la tion to o ther ta rge ts in the sam e category (e .g . island±pineapp le; fuzzy±

peach). A t the sam e tim e , however, each targe t w as on ly w eak ly rela ted to its

spec ific cue and , thus, d ifficu lt to generate on the basis o f tha t in form ation a lone .

In the ir first experim ent, pairs w ere presen ted b locked by ca tegory m em bersh ip,

lead ing genera te sub jec ts to re ly prim arily on th is h igh ly sa lient targe t±target

rela tional info rm ationÐ as opposed to the w eak cue±targe t re la tiona l info rm a-

tionÐ in order to genera te targets. A s pred icted by the fram ew ork’ s transfer-

appropria te p rocessing assum ption, the resulting enhanced processing of target±

target re la tiona l info rm ation led to a generation advantage on a later free -reca ll

tes t, p resum ed to be prim arily sensitive to such info rm ation (E inste in & H unt,

1980 ; H unt & E inste in, 1981); w hereas the lessened p rocessing of cue±target

rela tional in form ation as a basis fo r generation led to the lack of a genera tion

advantage on a la ter cued-recall te st, p resum ed to be prim arily sensitive to cue±

target re lationa l in form ation (B egg 1978 ; H irshm an & B jork , 1988).

In deW instan ley e t al.’ s second experim ent, the sam e pa irs w ere presented ,

but were no longer b locked by ca tegory m em bersh ip, fo rc ing genera te subjects

to rely on cue±targe t rela tional info rm ation in order to genera te targets. A ga in,

in keeping w ith the fram ew ork’ s transfer-appropria te p rocessing assum ption , the

resu lting enhanced processing of cue±target rela tiona l info rm ation led to a

generation advan tage on a later cued-recall test, w h ile the lessened processing of

target±targe t re lationa l info rm ation e lim ina ted the generation advan tage on a

late r free-reca ll te st. Thus, across these tw o exper im en ts, com pletely opposite

patterns of resu lts w ere ob tained as a func tion of the natu re of a late r c rite rion

tes t (free recall vs. cued-reca ll) and the type of info rm ation (ta rge t±target

rela tional vs. cue±targe t re la tiona l) p rocessed by sub jec ts as a basis for

generating iden tica l ta rge ts.

In the presen t paper, w e report research prim arily focusing on the th ird

assum ption described earlierÐ tha t the processing of one type of inform ation can

be incom patible w ith the processing of o ther types of info rm ationÐ and the

consequences of th is assum ption , w hich is essen tially an assum ption of lim ited

processing resources, for produc ing (or fa iling to produce) genera tion effects as

a func tion of the na tu re of a la ter c rite rion test. W e also propose and test som e

possib le processing differences betw een genera ting and read ing as w ays of

encoding info rm ationÐ differences tha t, com bined w ith the o ther assum ptions of

the m ultifac tor transfer-appropriate p rocessing fram ew ork , allow pred ictions of

c ircum stances under w hich w e shou ld or should no t expect to observe genera te

advantages as w ell as read advantages.

M ore specifica lly , we assum e that because sub jects w ho generate have a task

to perfo rm Ð the genera tion of targetsÐ and usually have on ly a lim ited tim e in

w hich to genera te each targe t, the ir processing effo rts w ill be m ore restricted in

term s of the types of in form ation they process as com pared to sub jec ts read ing

intact in form ation . Tha t is, sub jec ts who generate w ill be led to focus their

p rocessing effo rts on tha t info rm ation m ost use ful to solv ing the genera tion task .
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C onsequen tly, w hile the processing of tha t in form ation m ay be enhanced , the

processing of other in form ation is likely to be im paired . If, fo r exam ple, cue±

ta rge t re lationa l info rm ation w as critica l for target generation, the processing of

that info rm ation w ould be enhanced , bu t a t the expense of w hole-list o r targe t±

ta rge t re lationa l processingÐ because , in the presen t fram ework , the processing

of cue±ta rge t in fo rm ation is assum ed typ ically to be incom patib le w ith the

processing of w hole-list info rm ation . In con trast, sub jec ts w ho readÐ and , thus,

do no t have their p rocessing effo rts gu ided by the genera tion taskÐ are m ore

free to engage in w hatever types of p rocessing they m ay deem to be m em ory-

enhanc ing . M ore spec ifica lly , w e assum e tha t subjec ts read ing intact in form a-

tion fo r the purpose of rem em ber ing w ill typically d istribu te the ir p rocessing

efforts m ore or less even ly across the d iffe ren t types of available info rm ation . It

is im portan t to po int out, how ever, tha t w e view th is as a defau lt assum ptionÐ

that is, w e assum e it to ho ld w hen sub jec ts w ho are read ing in tact in form ation

fo r the purpose of rem em bering are perform ing under no spec ia l instructiona l or

situa tiona l constrain ts. If g iven exp lic it (o r im plic it) instructions to carry out

particu lar m nem onic stra teg ies (as w as done , for exam ple, by B egg , V insk i,

F rankov ich , & H olga te, 1991), the processing activ ities o f read sub jec ts shou ld

be altered.
1

In the presen t resea rch, w e test these proposed assum ptions concern ing

p rocessin g d ifferen ces tha t occur w hen su b jec ts encode in fo rm ation b y

genera ting it ve rsus read ing it, in the con text o f the o ther assum ptions of the

m ultifac to r transfe r-ap propria te p ro cessing fram ew ork . Ac cord ing to th is

fram ew ork , generation advantages occur w hen the requ irem ents to genera te

opportune ly focus processing resourcesÐ tha t is, lead to enhanced processing by

genera te sub jects, as com pared to read sub jects, o f in fo rm ation to w hich a la ter

m em ory test is sensitive . Consequen tly , if read sub jec ts w ere also to be led to

focus their p rocessing resources in an opportune m anner, generation advantages

shou ld be reduced or elim ina ted .

Suppose , fo r exam ple , tha tÐ as in Experim en t 1 of deW instan ley e t al.

(1996)Ð m ateria ls w ere construc ted such tha t genera te sub jec ts w ould be forced

to focus on the processing of targe t±ta rge t re lationa l in form ation in order to

1
W ith re sp ec t to th e pre sen t fram ew ork , th e s tud ie s o f B eg g e t a l . (1 99 1) w o u ld n o t be co n side re d

a s dem o ns tra t in g d iffe re n ce s be tw ee n the m nem o nic e ffe c tiv ene ss o f g ene ra t ion v e rsus re ad in g p e r

se . R a the r, w e se e th ei r re se a rc h a s co m pa ring the m em ori al co nseq uen ce s of g en e ra ting to th ose of

re ad in g w h en b o th a re com b in ed w ith ad d i tio n a l ty pe s o f en cod in g s tra teg ie s , su ch a s im ag e ry or

s ile n t p ron un c ia tio n . Fu rth e rm ore , the re a re co m pl ic a tio ns w i th in te rp re t in g th e re ad ve rsu s g en era te

re su lts th ey ob ta in ed b ecauseÐ g iv en a con s tan t p re sen ta tio n t im e fo r bo th in tac t an d to-be -g ene ra ted

ta rge tsÐ rea d su b je ct s w ou ld alw ays hav e had m ore t im e th an g ene ra te su b jec ts to en gag e in

w h a teve r ad d it io na l typ e of p roce ss in g th ey h ad b een in s tru ct ed to do . T hu s , fo r ex am ple , h o w to

in ter p re t th e la ck of a g en era t io n ad v an tag e in th e co nd ition in w hich sub jec ts w e re ins t ru c ted to

en gag e in im ag e ry p roce ss in g is u nc le ar a s , es sen t ia lly , o n e is com p a ring th e m nem o n ic co n seq uen ce

o f gen e ra tio n p lus a sm a ll am o u nt o f im ag e ry p roce ss in g to th a t o f re ad in g p lu s a g re a te r am o un t of

im ag e ry pro ce ssing . It is th us u nc lea r w he th e r g en e ra tion w ou ld h ave re su lte d in an ad van tag e in

m em o ry g iv en th e sam e am o un ts of ad d i tion a l im age ry pro ce ss in g in the tw o con d ition s .
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generate ta rge ts and, furthe rm ore , tha t a la ter free-reca ll test, sensitive to such

inform ation , were given. In the absence of provid ing read sub jec ts w ith any

particu lar p rocessing instruc tions (i.e . the typ ica l experim en tal situa tion), we

w ould expec t the free-reca ll perfo rm ance of the genera te sub jec ts to be superior

to that o f the read sub jec tsÐ tha t is, to ob tain a genera tion advan tageÐ w hich

w as , indeed , wha t happened . O n the o ther hand , suppose tha t, rathe r than be ing

left alone to spread the ir p rocessing effo rts ac ross a ll the types of info rm ation

presen t in the list, read sub jec ts w ere explicitly d irec ted in this situa tion to focus

the ir p rocessing effo rts on targe t±targe t rela tional info rm ation . A ccording to the

presen t assum ptions, the generation advan tage shou ld be greatly lessened or

e lim ina ted . In contrast, because generate sub jects m us t focus their p rocessing

efforts on the type of in form ation m ost usefu l fo r target genera tion , explic it

instruc tions to a ttend to other types of in form ation shou ld have less in fluence on

th e ir p ro cessin g effo rts an d , co nse quen tly , on the i r la te r c ri te rio n test

perfo rm ance . T hat is, the perform ance of genera te sub jec ts should be dete rm ined

a lm ost en tire ly by the re lationsh ip betw een the type of in form ation they m ust

p rocess in order to genera te targe ts and the na ture of a late r c riterion testÐ

spec ifica lly , w hether the info rm ation gu id ing the genera tion ac t is, o r is no t, the

type of in form ation to which a la ter c riterion test is sensitive .

A s an em pirical test of these notions, we first construc ted a list o f cue±target

pairs tha t w e be lieved w ould fo rce generate sub jec ts to focus on the processing

of targe t±ta rge t re la tiona l info rm ation in order to generate ta rge ts. G iv ing such

m ateria ls, we then investiga ted w hat the consequences of d ifferen t types of

p rocessing instructions w ould be, as a func tion of w hether a la ter criterion test

w as , or w as no t, sensitive to the type of in form ation sub jec ts w ere exp lic itly

instruc ted to process. B asically, if our assum ptions abou t p rocessing differences

betw een read ing and genera ting are correct, then the perform ance of genera te

subjec ts shou ld be large ly unaffec ted by the type of exp licit p rocessing

instruc tions they are g iven , because the ir p rocessing efforts w ill be large ly

restric ted by the requ irem ents o f the genera tion task . In con trast, because the

processing strateg ies of read sub jec ts a re no t so restric ted and , thus, po ten tia lly

m odifiab le on the basis o f instructions, the ir perfo rm ance shou ld vary as a

func tion of the type of processing instructions they are g iven and whether such

instruc tions are, or a re no t, appropria te for a la ter c rite rion test.

EXPERIM EN T 1

In E xperim ent 1, the criterion test em ployed was a free -recall te st because of its

assum e prim ary sensitivity to whole-list re lationa l p rocessing (see e.g . E instein

& Hunt, 1980 ; H unt & Einstein , 1981 ; H unt & Seta , 1984 ; Sw artz , 1973 ;

Tu lving , 1962), and all sub jects w ere g iven one of th ree types of p rocessing

ins truc tion s: ta rge t±ta rge t, cue±ta rge t, and nonspec ific . T he ta rg e t±ta rge t

p rocessing instruc tions advised sub jec ts to focus the ir p rocessing efforts on

the re lations am ong the target item s in expec tation of a free-reca ll test. The cue±

PROCES SIN G IN STRU CTION S 405
D

ow
nl

oa
de

d 
by

 [
U

ni
ve

rs
ity

 o
f 

C
al

if
or

ni
a,

 L
os

 A
ng

el
es

 (
U

C
L

A
)]

 a
t 1

5:
10

 0
8 

Ju
ly

 2
01

1 



ta rge t p rocessing instruc tions advised sub jec ts to focus the ir p rocessing effo rts

on the rela tionship betw een each cue and target in expec tation of a late r cued-

reca ll test. T he nonspecific instruc tions rep lica ted the m oda l type of instruction

g iven in intentional learn ing cond itions in previous stud ies o f the generation

effec t: nam ely , they adv ised sub jec ts to expec t a la ter m em ory test, the na ture of

w hich w as unspec ified .

G iven our assum ption tha t read sub jec ts shou ld be ab le to m odify the ir

p ro cess ing ac tiv itie s in acc ordan ce w ith the in st ru c tions p ro v id ed , th e

perform ance of read sub jec ts w as pred icted to be best w hen the processing

instruc tions m atched the late r c riterion test. Thus, g iven a free-reca ll criterion

test, ta rge t±ta rge t p rocessing instructions should produce be tte r perform ance for

read sub jec ts than e ithe r cue±ta rge t or nonspec ific processing instructions. In

contrast, the perfo rm ance of genera te subjec ts shou ld be la rge ly unaffec ted by

the processing instructions they are g iven , ow ing to the restrictions p laced on

their processing efforts by the dem ands of the genera tion task. Furtherm ore , in

the cond ition in which read sub jects are g iven exp lic it targe t±ta rge t p rocessing

instruc tions, little or no genera tion advan tage would be expected, because the

processing of such in fo rm ation by genera te sub jects, as com pared to read

sub jec ts, shou ld no longer be enhanced.

A secondary set o f predic tions can be m ade regard ing the occurrence of outpu t

c luste ring . B ecause genera te subjects shou ld be fo rced by the dem ands of the

genera tion task to focus on the processing of ta rge t±ta rge t info rm ation ra ther than

o ther types of info rm ation ava ilab le in the list, their recall pe rform ance shou ld

re flec t a tendency to c luste r w ith respec t to ca tegory m em bership regardless of the

type of processing instru ctions they are g iven. The am ount o f c lus tering in the

reca ll of read sub jec ts, on the o ther hand, should vary as a function of processing

instruc tions if, in fac t, they are ab le to m odify their p rocessing effo rts as assum ed .

Specifica lly , then , w e w ould expec t m ore c luste ring in the free recall o f read

sub jec ts g iven targe t±ta rget processing instruc tions than in tha t o f read subjec ts

g iven either cue±target o r nonspec ific processing instruc tions.

M ethod

Subjects. The sub jects w ere 114 O berlin C ollege underg radua tes w hose

partic ipa tion in the experim en t partia lly fulfilled an in troduc tory psycho logy

course requirem ent. They w ere random ly assigned to each of the six be tw een-

sub jec ts cond itions, w ith the to ta l in each cond ition being as fo llow s: 19 in each

of the three genera te ´ processing-instruction cond itions; 20 in bo th the

read ´ cue±ta rget and the read ´ ta rge t±targe t p rocessing conditions; and 17

in the read ´ non specific p rocessing cond ition .

D esign . T he design w as a 2 ´ 3 facto ria l, w ith encod ing task (read vs.

genera te) and type of processing instructions (targe t±ta rge t, cue±targe t, and
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nonspecific) m an ipu lated betw een sub jects. R ead sub jec ts read the cue and the

target, and then w rote both the cue and the ta rget on a page in the ir response

book le t. Genera te sub jects read the cue , so lved the fragm ent, and then w ro te

both the cue and the targe t on a page in the ir response book let. Sub jec ts g iven

target±targe t p rocessing instructions read the fo llow ing: ``Y ou w ill be receiv ing

a free -reca ll te st in w hich you w ill be asked to reca ll a ll o f the second m em bers

of the w ord pairs. T o do w ell on your m em ory test, it is particula rly im portant

tha t you pay close atten tion to the rela tions am ong all o f the second item s of the

w ord pa irs.’ ’ Sub jec ts g iven cue±ta rge t p rocessing in struc tions read the

fo llow ing : ``Y ou w ill be rece iving a cued-recall te st in w hich you w ill be

g iven the first w ord and you m ust indicate w hich w ord was paired w ith that

w ord during the slide presen tation . T o do w ell on your m em ory test, it is

particu larly im portant that you pay close atten tion to the rela tions be tw een the

two w ords.’ ’ Sub jec ts g iven nonspecific processing instructions read tha t they

w ould be g iven a m em ory test, bu t the na ture of the test w as unspec ified. A ll

subjec ts ac tua lly received a free-recall te st.

M ateria ls and A ppara tus. The stim uli were 24 cue±targe t pa irs se lec ted

from M arshall and Cofer ’ s (1970) w ord-associa tion norm s. S ix targets cam e

from each of the fo llow ing ca tegor ies: b irds, fru it, alcoho lic beverages, and

insec ts. W ith in each category , cues were selected such tha t a p re -experim en tal

assoc iation existed be tween each cue and a ll six ta rge ts. For exam ple, the w ord

``sw ee t’ ’ (paired w ith the target ``p ineapp le ’ ’ in the study list) has a pre-

experim enta l assoc iation w ith all o f the o ther ta rge t item s in the fruit category as

w ell. T he study list w as construc ted in th is m annerÐ tha t is, w ith pre-

experim enta l associa tions ex isting be tw een a ll cues and ta rge ts w ithin a g iven

categoryÐ to ensure the sa liency of the targe t±ta rget relational info rm ation .

Cue±target pairs w ere presented one a t a tim e using a K odak E ktagraph ic

projecto r. In the read cond itions, each slide con tained a cue pa ired w ith an intact

target (e .g . juice±orange). In the generate conditions, each slide conta ined a cue

paired w ith a fragm ented target (e .g . ju ice±or-n- -). The presenta tion order o f the

pairs w as de term ined using a b lock random isation procedu re w ith item s b locked

by ca tegory m em bersh ip and , once dete rm ined , w as held constan t fo r a ll

subjec ts.

Response and test bookle ts w ere prepared fo r each sub ject. Response

book le ts con ta ined 24 pages so tha t each cue±targe t pa ir could be w ritten on a

separa te page . T he first page of each test book let presented instruc tions

regard ing the test on the fo llow ing page, and the actual free -recall test page

con ta ined 24 blank lines on w hich sub jects w ro te the target item s.

Procedure . Subjec ts w ere tested in groups of 1±10 indiv idua ls. They w ere

inform ed of the type of item s they would be see ing and show n an exam ple . E ach

subjec t w as g iven a response book let and instruc ted to w rite both the cue and the
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ta rge t m em ber of each pa ir, a s it w as presen ted , on a separa te page of the

bookle t, turn ing to the nex t blank page in preparation fo r w riting down the next

cue±targe t pa ir as the pro jec tor advanced to the nex t slide. Sub jects then

rece ived targe t±ta rge t, cue±targe t, o r nonspecific processing instructions as

appropriate. (Requiring sub jects to w rite both the cue and the targe t ensured tha t

they could no t sim ply ignore the cueÐ a poten tia l prob lem , particu larly for

sub jec ts g iven the target±targe t p rocessing instruc tions.)

N ext, the stim uli w ere presen ted a t a ra te o f seven seconds per slide, w ith the

pro jec tor taking abou t one second to advance betw een successive slides . A fter

the last slide w as show n, the response bookle ts w ere co llected, and the subjec ts

engaged in a verba l distrac tor task for tw o m inu tes. Test book lets w ere then

handed ou t, and sub jec ts w ere a llow ed tw o m inutes to com ple te the free-reca ll

te st.

Results and Discussion

For the presen t experim en t, and the experim en t to follow , all m eans reported are

percen tages and a ll m ean-squared erro rs reported are squared-percentages.

G en era tion R a te . T h e m ea n g en era t io n fa ilu re Ð th a t is , the m ea n

percen tage of targets tha t sub jec ts fa iled to generate a t studyÐ w as 7 .8% . T he

analyses cond itionalised on correctly generating the target a t study d id not diffe r

from the analyses that w ere unconditiona l w ith respect to correc t generation ;

thus, only the uncond itiona l analyses a re presen ted here .

F ree-reca ll. Figure 1 presen ts the m ean percen tages of targets tha t w ere

correc tly reca lled by the generate versus the read sub jec ts as a func tion of the

th ree types of processing instruc tions. The line ex tending beyond the top of each

bar show s the correspond ing standard error for tha t cond ition . The data w ere

analysed using a two-w ay betw een-sub jec ts ana lysis o f variance and p lanned-

com parisons.

T he apparen t in te rac tion be tw een encod ing task and processing instructions

ind icated in F ig. 1 w as revealed to be sign ifican t, F (2 ,108) = 3 .07, M S e = 256 .81 ,

P < .05 . A s pred icted, the perform ance of generate sub jects w as unaffected by

processing instructions, F (2,108) = 0 .82 , M S e = 256 .81 , P > .10; w hereas the

perform ance of read sub jects varied as a function of processing instructions, F

(2 ,108) = 8 .85, M S e = 256 .81 , P < .001 . Furtherm ore , for the read cond itions,

ta rge t±targe t p rocessing instruc tions led to sign ifican tly m ore item s reca lled than

c u e ±ta rg e t an d n o n s pe c i f ic p ro c es s in g in s t ru c t io ns , F (1 ,1 0 8 ) = 1 1 .0 2 ,

M S e = 256.81, P < .01 , F (1,108) = 15 .19 , M S e = 256 .81 , P < .001 , respectively .

T he lack of a processing-instruction effec t in the generate conditions supports

our hypo thesis tha t the requ irem ent to perform the genera tion task , g iven the

na ture of the present m aterials, w ou ld essentially restrict genera te sub jec ts to the

408 deW INSTANLEY AND BJO RK

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 L

os
 A

ng
el

es
 (

U
C

L
A

)]
 a

t 1
5:

10
 0

8 
Ju

ly
 2

01
1 



processing of targe t±target rela tional info rm ation and , by and large , render them

unab le to m odify the ir p rocessing efforts in response to instructions. R ead

subjec ts, on the other hand , no t be ing restricted in the ir p rocessing effo rts by the

need to genera te ta rge ts, were able to m odify their p rocessing ac tiv ities in a

m anner consistent w ith the processing instruc tions, as ind icated by the ir superior

free-reca ll pe rform ance when d irected to process the type of inform ation to

w hich free -recall tests are presum ed to be m ost sensitiveÐ nam ely, targe t±target

rela tional info rm ation .

A dditiona lly , our a rgum ent that the occurrence of a generation advan tage

shou ld depend on the type of processing instruc tions g iven to read sub jec tsÐ in

particu lar, tha t little o r no generation advan tage shou ld occur w hen read sub jects

w ere d irected to process target±target rela tional info rm ationÐ w as suppor ted by

the results. T he d ifference betw een the free-reca ll perfo rm ance of read and

generate subjects g iven targe t±targe t p rocessing instructions d id not d iffer

sign ifican tly , F (1 ,108) = 0 .04 , M S e = 256.81, P > .50 ; w hereas the perfo rm ance

FIG . 1. M ean pe rc en tage of co rre c tly re ca l led tar ge ts on a fre e -re ca l l te s t fo r the g ene ra te and re ad

con d ition s a s a fun c tion o f p roce ss in g in st ruc t io ns in E xp e rim ent 1 . T he line s ex ten d ing bey on d the

b ar s re p re sen t s tan da rd e rro rs .
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of genera te sub jects w as sign ifican tly be tter than that o f the correspond ing

re ad su b je c ts g iv e n c ue ±ta rg e t o r n o nsp e c i f ic p roc ess in g in s t ru c t io n s ,

F (1 ,108) = 8 .73 , M S e = 256 .81 , P < .01 ; F (1 ,108) = 6 .67 , M S e = 256 .81 , P < .05 ,

respec tive ly . Thus, when read sub jects w ere no t exp licitly instruc ted how to

a llocate the ir p rocessing efforts e ffec tively during study , the ir la ter perform ance

on a free -recall test su ffered in com parison to tha t of genera te sub jec ts w ho , in

order to perfo rm the generation task , w ere presum ably a lw ays processing targe t±

ta rge t rela tional in fo rm ation regard less o f p rocessing instructions. O n the other

hand , w hen read subjects w ere d irec ted to alloca te the ir p rocessing efforts in a

m anner presum ably sim ilar to the generate sub jec tsÐ that is, to engage in targe t±

ta rge t re lationa l p rocessingÐ the generation advan tage was rem oved .

In terp re ting this pa tte rn of resu lts in term s of the present fram ew ork , the

benefit o f genera ting w as to focus processing effo rts on the type of in form ation

m ost usefu l to the la ter free -reca ll test, nam ely w hole- list or target±targe t

re la tiona l in form ation. Indeed , even w hen genera te subjects w ere instruc ted to

focus on the p rocessing of cue±ta rge t re lationa l in fo rm ation, th ey w ere

apparen tly unab le to do so , resu lting in sim ilar leve ls o f perfo rm ance fo r a ll

th ree types of instruc tions and a genera te advan tage in the cue±ta rge t and

nonspec ific processing cond itions.

G iven tha t our inte rp re tation of the present pa tte rn of resu lts rests on the

assum ption that the generation task prim arily resu lted in w hole- list or targe t±

ta rge t re la tio na l p roc essin g , ad d itiona l supp ort fo r th is assum ption w as

desirab le . T o th is end , w e exam ined the degree to w hich item s from the sam e

ca tegory w ere grouped toge ther during reca ll, by ca lcu lating ca tegory clustering

scores for each cond ition , w ith the idea that sub jec ts p rim arily engag ing in

w hole-list o r targe t±ta rge t re lationa l p rocessing shou ld produce m ore ca tegory

group ings in the ir reca ll than sub jec ts engag ing in o ther types of p rocessing .

C lustering . C luste ring w as m easured using the adjusted ra tio of clustering

(A R C) score (R oenker, T hom pson , & B row n, 1971), and the pa tte rn of

c luste ring resu lts obta ined w as iden tica l to tha t for free reca ll. For the genera te

cond itions, c luste ring d id no t vary w ith type of processing instruc tions, F

(2 ,108) = 1 .68, M S e = 0 .105 , P > .10 (M = 0.65, 0 .47 , & 0 .63 , fo r targe t±ta rget,

cue±targe t, and nonspec ific instruc tions, respectively ); w hereas, fo r the read

cond itions, type of processing instruc tion did have a sign ifican t e ffect on

c luste ring , F (2 ,108) = 9.53, M S e = 0 .105 , P < .00l (M = 0.59 , 0 .16 , & 0 .26 , for

ta rge t±targe t, cue±target, and nonspecific instructions, respective ly). O verall,

sign ifican tly m ore c lustering occurred w hen sub jec ts w ere g iven target±targe t

p rocessing instructions than when g iven cue±targe t or nonspec ific p rocessing

ins tru c tions , F (1 ,1 08 ) = 17 .35 , M S e = 0 .1 05 ; P < .00 1 ; F (1 ,10 8) = 1 0 .32 ,

M S e = 0 .105 , P < .01 , respec tive ly . F ina lly , and m ost im portan tly w ith respect

to the present se t o f predic tions, a lthough generating resu lted in sign ifican tly

m ore overa ll clustering than d id read ing , F (1,108) = 16 .97 , M S e = 0 .105 ,
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P < .001, the re w as no d ifference in the am ount o f c lus tering by genera te versus

read sub jec ts g iven targe t±targe t p rocessing instruc tions, F (1 ,108) = 0 .314,

M S e = 0 .105 , P > .50.

Thus, the c luste ring pa tte rn prov ides converg ing ev idence for the p ic ture

presen ted by the recall resu lts. O vera ll, clustering scores were grea ter for genera te

subjec ts than fo r read sub jects and , in add ition , the clustering scores of the

generate subjects d id not vary in rela tion to processing instructions. Th is pattern

supports the contention tha t, a s a consequence of the generation task , genera te

subjec ts were led to focus the ir p rocessing effo rts on ta rge t±ta rge t rela tional

inform ation and, fu rthe rm ore, w ere unab le to sh ift th is focus to the processing of

o ther types of in form ation even w hen instruc ted to do so as a w ay to op tim ise their

late r m em ory perfo rm ance . In con trast, the clustering scores fo r read subjects did

vary w ith the type of processing instruction , supporting the con ten tion that read

subjec ts would be ab le to d istribu te the ir processing effo rts in accordance w ith the

processing instruc tions they rece ived . F ina lly , the fac t tha t the clustering score for

read sub jects given target±targe t p rocessing instructions d id not d iffe r from tha t o f

the genera te sub jec ts supports the conclusion tha t it w as the read subjects’

focusing of their p rocessing efforts on target±targe t re lationa l info rm ation tha t led

to the lack of a free -recall genera tion advantage in th is condition .

EXPERIM EN T 2

In E xperim en t 1 , w hen read sub jec ts w ere g iven e ithe r cue±ta rge t o r nonspecific

p rocessing instruc tions, a generate advan tage w as observed on a la ter free -reca ll

c r i te r ion te s t; w he n re ad sub je c ts w e re g iv en ta rge t±ta rg e t p ro ce ss ing

instruc tions, how ever, w hich presum ably led them to process the stim ulus

m ateria l in the sam e m anner as the generate subjects, no genera te advan tage was

observed. In E xperim en t 2 , w e investigated w hether a d ifferen t pa ttern of

generate advantages and non-advan tages w ould be ob ta ined w ere a m em ory test

less sensitive to targe t±targe t relationa l processing to be g iven as the la ter

c rite rion testÐ spec ifica lly , a cued-recall te st.

If, a s w as argued in Experim en t 1 , the requ irem ent to perfo rm the genera tion

task com bined w ith the na ture of the stim ulus m ateria ls w ould lead genera te

subjec ts to focus their p rocessing effo rts on ta rge t±ta rge t re lationa l info rm ation ,

and , if, a s was argued in the introdu ction , cued-reca ll tests are prim arily

sensitive to cue±target re la tiona l info rm ation and re la tive ly insensitive to target±

target relational in form ation, thenÐ unlike the resu lts o f E xperim ent 1Ð little o r

no genera te advan tage shou ld be ob tained on a late r cued-reca ll test w hen

subjec ts a re g iven targe t±ta rge t o r nonspecific processing instruc tions. M ore-

over, w hen sub jects a re g iven cue±ta rge t p rocessing instruc tions, a read

advantage m ight w ell be expec ted . That is, accord ing to our assum ptions and the

resu lts of Experim en t 1, read sub jec ts shou ld be ab le to m odify the ir p rocessing

efforts in response to the instructions g iven , w hereas generate sub jects w ould
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continue to focus on the processing of target±target re la tiona l in form ation

because of their need to perfo rm the generation task . T hus, in the cue±targe t

re la tiona l p rocessing cond itions, read subjects should be led to focus on the type

of in form ation to w hich the la ter criterion test is prim arily sensitive, w hereas

genera te sub jec ts w ill be fo rced to con tinue focusing the ir processing effo rts on

a type of in form ation to w hich the late r c rite rion test is re lative ly insensitive . On

the o ther hand , although generate sub jec ts are prim arily dependen t on the

processing of ta rge t±targe t re la tiona l in fo rm ation to genera te ta rge ts w ith the

presen t stim ulus m ateria ls, they m ay a lso engage in som e m in im al am ount of

cue±targe t rela tional p rocessing if they feel requ ired to check w hether each

genera te targe t also fits w ith the particu lar cue w ith w hich it w as paired . It is

unclea r, how ever, whe ther such ``post-genera tion’ ’ check ing w ould be suffic ien t

to offse t the advan tage read sub jec ts w ould have in being able to focus the ir

p rocessing efforts on cue±targe t re la tiona l in form ation.

T o sum m arise , g iven the sam e stim ulus m aterials as used in E xperim ent 1 ,

w hich w ere construc ted to fo rce genera te sub jec ts to focus on the processing of

ta rge t±targe t re la tiona l info rm ation in order to perform the generation task , and

the use of a cued-reca ll te st, a ssum ed to be sensitive to cue±target re la tiona l

in form ation and largely insensitive to ta rge t±targe t re la tiona l in form ation , the

presen t fram ew ork w ould lead us to expect the fo llow ing pa tte rn of resu lts in

E xperim en t 2 : little o r no generation advan tage w hen sub jec ts a re g iven targe t±

ta rge t re la tiona l o r nonspec ific p rocessing instructions, and a possib le read

advan tage w hen subjects are g iven cue±ta rge t re la tiona l p rocessing instruc tions.

A dd itiona lly , as w ith Experim en t 1 , the perfo rm ance of genera te sub jects shou ld

no t vary as a function of processing instruc tions, w hereas the perfo rm ance of

read sub jec ts shou ld , resu lting in best perform ance fo r read sub jects w hen the

processing instructions they rece ive m atch the type of in form ation to w hich the

la ter c rite rion test is m ost sensitive . In Experim en t 2 , then , best perfo rm ance for

read sub jec ts should occur w hen cue±ta rge t p rocessing instruc tions are g iven.

M ethod

Subjects. The sub jects w ere 116 O berlin C ollege underg radua tes w hose

partic ipa tion partially fu lfilled an introduc tory psycho logy course requ irem ent.

T hey w ere random ly assigned to each of the six be tw een-sub jec ts cond itions, w ith

the to ta l in each cond ition be ing as fo llow s: 20 in bo th the generate ´ targe t±

ta rg e t a nd the gen era te ´ no nspec i fic p roce ss ing co nd i tio ns ; 19 in th e

genera te ´ cue±ta rge t processing condition ; 20 in both the read ´ cue±targe t

and read ´ targe t±target processing conditions; and 17 in the read ´ nonspecific

p rocessing cond ition .

M ateria ls and A ppara tus. The study phase m aterials and the appara tus

w ere the sam e as those used in Experim en t 1 , bu t the test book lets con ta ined a
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cued-recall rather than a free-reca ll te st. The first page of the test book let

inform ed subjec ts abou t the test on the next page . T he cued-reca ll te st page itself

con ta ined the 24 cues presented in a random ly de term ined order tha t w as he ld

constant fo r all subjec ts. A new ordering of the cues at test ensured tha t subjects

cou ld no t take advantage of order info rm ation to do w ell on the test. N ex t to

each cue was a b lan k line on w hich subjects wro te the ta rge t item tha t they

rem em bered as be ing pa ired w ith tha t cue on the study list.

D esign and Procedure . T he basic design and procedure w ere the sam e as

those used in Experim en t 1 . The dependen t variab le in Experim en t 2, how ever,

w as perform ance on a late r cued-reca ll tes t, ra the r than a late r free-reca ll test.

Results and Discussion

G enera tion R ate. The m ean genera tion fa ilu re ra te was 6.4% . T he ana lyses

cond itionalised on correct target generation at study d id no t d iffer from the

ana lyses that were uncond itiona l w ith respec t to correc t generation ; thus, only

the unconditiona l analyses a re presen ted here .

Cued-reca ll. Figure 2 presen ts the m ean percen tages of ta rge ts tha t w ere

correctly reca lled by the genera te versus the read sub jec ts as a function of the

three types of processing instructions. A s in Fig . 1 , the line ex tending beyond the

top of each bar show s the correspond ing standard erro r for that cond ition . T he

data w ere ana lysed using a tw o-w ay be tween-sub jects analysis o f variance and

p lanned-com parisons to test the hypo theses.

The apparen t inte rac tion be tween encod ing task and type of processing

instruc tion indicated in F ig . 2 was revealed to be sign ifican t, F (2 ,110) = 3 .10 ,

M S e = 310 .19 , P < .05 . A s pred ic ted the perform ance of generate sub jec ts was

unaffected by processing instructions, F (2 ,110) = 1 .32 , M S e = 310 .19 , P > .20 ;

w hereas the perfo rm ance of read sub jec ts w as sign ificantly in fluenced by

processing instructions, F (2 ,110) = 7 .41 , M S e = 310 .19 . P < .002 . A lso , as

p red ic ted , read sub jec ts g iven instructions to focus on the processing of cue±

target re lationa l info rm ation perform ed sign ifican tly be tte r on the cued-reca ll

tes t than d id read sub jec ts g iven targe t±ta rge t and nonspec ific p rocessing

in s tru c tio ns , F (1 ,1 10 ) = 8 .46 , M S e = 31 0 .1 9 , P < .0 05 ; F (1 ,1 10 ) = 13 .00 ,

M S e = 310 .19 , P < .001 , respec tive ly .

W ith respect to the pred iction of a possib le read advan tage w hen bo th read

and generate sub jec ts were g iven cue±ta rget processing instruc tions, read

subjec ts d id perfo rm m arg ina lly better than the corresponding genera te sub jec ts,

consisten t w ith the pred ic tion tha t read sub jec ts w ould be m ore ab le to m odify

the ir p rocessing effo rts in response to instructions than w ould genera te sub jects

ow ing to the constra in ts im posed on their processing efforts by the genera tion

task, F (1 ,110) = 3 .24 , M S e = 310 .19, P < .08 . W hen g iven e ithe r target±target o r
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nonspec ific p rocessing instruc tions, how ever, the cued-recall perfo rm ance of the

read and genera te subjects d id no t d iffer, F (1 ,110) = 0 .16, M S e = 310 .19 , P > .05;

F (1,110) =2 .90 , M S e = 310 .19, P > .05, respec tive ly .

T hus, the pattern of results ob tained in E xperim en t 2 are a lso consisten t w ith

the con ten tion tha t read subjects w ould be be tte r able than genera te sub jec ts to

m odify their alloca tion of processing resources in accordance w ith processing

instruc tions. F irst, w hen g iven instruc tions that directed them to process the type

of in fo rm ation to w hich the later cued-recall te st w ould be sensitive , the

p erfo rm a n ce o f re ad s ub je c ts w as m arg in a l ly be tte r th an tha t o f th e

correspond ing genera te sub jec ts and sign ificantly be tter than tha t o f read

sub jec ts g iven e ithe r ta rge t±targe t o r nonspec ific p rocessing instructions.

Second , the perfo rm ance of the genera te sub jec ts d id no t vary as a func tion of

the type of processing instructions g iven , supporting the assum ption tha t the

requirem ent to generate la rge ly prescribes the alloca tion of processing resources.

T hat is, w hile genera te subjects w ere largely fo rced to con tinue processing

FIG. 2 . M ean pe rc en tage o f co rre c tly re c a lled ta rg e ts o n a cu ed-r ec a ll te s t fo r th e gen e ra te and re ad

co nd it io ns a s a fu nc t ion of p ro ce ss in g in s tru c tion s in E x pe rim en t 2 . T h e l in es ex tend in g b eyo nd the

b a rs re pre sen t s tan d a rd e rro rs.
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target±targe t info rm ation a t the expense of cue±targe t info rm ation in order to

perfo rm the generation task, read sub jec tsÐ not be ing constra ined by any

genera tion requ irem entsÐ w ere free to d irect the ir p rocess ing effo rts to

w hatever in form ation they had been told w ould be m ost help ful to them on a

late r test, resu lting in a m arg inally sign ifican t read advantage w hen instructed to

process cue±ta rge t re lationa l in form ation. A s contem plated earlie r, the fa ilure of

the observed read advan tage to reach statistical significance in th is cond ition

cou ld be due to generate subjects a lways engag ing in som e degree of cue±target

rela tional p rocessing ow ing to the im plicit task dem and to see if a targe tÐ

although prim arily generated on the basis o f targe t±ta rge t relationa l info rm a-

tionÐ none the less fitted w ith its cue.

A s an additiona l check on our pred iction tha t read sub jec ts would be m ore

able than genera te sub jec ts to take advan tage of the processing instruc tions they

rece ived , an ana lysis o f cue±ta rget m ispairings w as perfo rm ed . Specifica lly , we

assum ed tha t if read subjects w ere ab le to m odify their p rocessing effo rts in

response to processing instruc tions, then they should com m it few er cue±target

m ispairings w hen g iven cue±targe t processing instruc tions than w hen g iven

o ther types of processing instruc tions; w hereas the num ber of cue±target

m ispairings m ade by genera te subjec ts w ould be la rge ly unaffected by the type

of processing instructions they rece ived . A dditiona lly , if read subjec ts w ere ab le

to engage in m ore cue±ta rge t processing than genera te subjects w hen bo th w ere

g iven instruc tions to process cue±target info rm ation in order to op tim ise their

perfo rm ance on a la ter cued-reca ll test, then one m igh t expec t the read subjects

to com m it few er cue±ta rget m ispa irings on the later cued-reca ll test than w ould

the generate sub jec ts.

Cue ± Targe t M ispa irings. T he num ber of tim es tha t a target w as given in

response to a cue o ther than the cue w ith w hich it had been paired a t study was

scored , and these da ta w ere ana lysed using a tw o-w ay be tw een-sub jec ts ana lysis

o f variance and p lanned-com parisons to test the hypo theses. A sign ifican t

inte rac tion betw een encoding task and type of instruction w as obta ined ,

F (2,110) = 3 .06 , M S e = 3.54, P < .05 . Read sub jects m ade sign ificantly fewer

target m ispairings w hen g iven cue±targe t processing instructions (M = 0.80) than

when g iven targe t±target (M = 2.25) or nonspecific processing instructions

(M = 2.82), F (1,110) = 5 .94 , M S e = 3.54, P < .02; F (1,110) = 10.62, M S e = 3 .54 ,

P < .002, respective ly . In contrast, processing instructions failed to produce a

significan t difference in the num ber of cue±target m ispairings made by generate

sub jec ts. In the cue±target, targe t±targe t, and nonspecific processing conditions,

the mean num ber of m ispairings were 2.11, 2.70, and 2 .82 , respective ly ,

F (2 ,110) = 0 .80 , M S e = 3 .54 , P > .40 . M oreover, consistent w ith our earlier

specu lations, w hen w e look on ly at the perfo rm ance of sub jec ts g iven cue±target

p rocessing instruc tions, the read sub jec ts m ade significan tly few er cue±target

m ispairings than the subjects requ ired to generate, F (1,110), M S e = 3 .54 , P < .05 .
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T he pa ttern of cue±ta rge t m ispa irings is thus consisten t w ith the p ictu re

pa inted by the cued-reca ll resu lts. R ead sub jec ts, be ing uncons tra ined by the

need to genera te targe ts, w ere apparen tly ab le to m odify the ir p rocessing effo rts

in accordance w ith the instruc tions given , as ev idenced by the sign ifican tly

few er cue±ta rget m ispa irings they m ade w hen given cue±target versus targe t±

ta rge t or nonspec if ic p rocessing instructions. In con trast, even w hen exp licitly

instruc ted to process cue±target relational in fo rm ation, genera te subjects m ade

as m any cue±ta rge t m ispa irings as w hen g iven target±targe t o r nonspecific

p rocessing instruc tions, and significantly m ore cue±targe t m ispa irings than read

sub jec ts g iven cue±ta rget processing instruc tions, consisten t w ith our assum p-

tion that the need to perfo rm the genera tion task renders genera te subjec ts

in flex ible w ith regard to the type of processing in w hich they can engage during

study . T hat is, subjects requ ired to generate targe ts m ust focus on the type of

in form ation needed to genera te ta rge ts, w hich, in the presen t experim en ts, was

ta rge t±targe t or w hole -list rela tiona l info rm ation .

GENERAL DISCUSSIO N

Present Results

T he presen t resea rch prov ides new as w ell as corrobora tive ev idence fo r the

m ultifac tor transfer-appropria te p rocessing fram ew ork , as orig ina lly proposed in

deW instan ley e t a l. (1996) and as fu rthe r elabora ted in the presen t paper. F irst,

consistent w ith the assum ption of this fram ework tha t a genera tion effec t shou ld

on ly be expec ted w hen a la ter retention test is sensitive to the in form ation

enhanced by the generation task, a genera tion advantage was on ly observed in

the presen t stud ies w hen the prim ary type of in fo rm ation used as the basis for

so lv ing the genera tion taskÐ nam ely , target±targe t re lationa l info rm ationÐ was

the type of info rm ation to w hich the la ter re ten tion test w as sensitiveÐ nam ely ,

the free -reca ll test o f Experim en t 1 . Second , the pattern of results ob tained

across the presen t tw o experim en ts is consistent w ith w hat w e have ca lled the

lim ited process ing reso urce a ssum ption of th is fram ew orkÐ nam ely , the

conten tion tha t the processing of one type of info rm ation can be , and often is,

incom patible w ith the processing of o ther types of info rm ation . A ccord ing ly ,

w hile the requirem ent to generate m ay lead to enhanced processing of the type

of in form ation used as the basis fo r genera tion, the processing of o ther types of

in form ation is like ly to be im paired as a consequence , resu lting in e ithe r costs or

benefits depend ing on the na ture of a la ter reten tion test. C onsisten t w ith th is

no tion , w hen a cued-recall te st w as adm in istered in Experim en t 2Ð a test

assum ed to be prim arily sensitive to cue±targe t re lationa l inform ation and not

sensitive to targe t±ta rge t rela tiona l in form ationÐ no genera tion advan tage was

observed .

A dditiona l, the presen t resu lts support the curren tly proposed d iffe rence

be tw een genera ting and read ing as w ays of encod ing in form ation. A ccording to
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this v iew , the requ irem ent to genera te results in sub jec ts focusing their

p rocessing efforts on w hatev er type of info rm ation is m ost he lpfu l in gu iding the

so lution of the generation task; w hereas, w hen read ing in tact info rm ation for the

purpose of rem em bering , subjects are m ore free to distribu te the ir p rocessing

efforts across the diffe ren t types of ava ilab le info rm ation . Consisten t w ith th is

p roposed d istinction , the perfo rm ance of sub jec ts required to genera te d id no t

vary as a func tion of the processing instructions they received , whe ther

m easured in term s of free-reca ll perfo rm ance and ca tegory c luste ring as in

Ex perim en t 1 or in te rm s of cued-recall pe rform ance and cue±targe t m ispa irings

as in E xperim ent 2. In contrast, the perfo rm ance of sub jec ts read ing intact

inform ation d id vary in rela tion to the processing instruc tions given, w ith better

perfo rm ance being ob tained w hen the re ten tion test w as consisten t w ith

processing instructions. Furtherm ore , w hen , in Experim en t 1 , bo th read and

generate sub jects w ere led to focus their p rocessing efforts on the type of

inform ation to w hich the later re ten tion test w as prim arily sensitiveÐ the read

subjec ts by instruction and the generate sub jec ts by the na ture of the genera tion

taskÐ the genera tion advan tage observed in the other tw o instruc tion cond itions

w as elim ina ted. S im ila rly , w hen , in E xperim en t 2 , read sub jec ts w ere led to

focus the ir p rocessing effo rts on the type of info rm ation to w hich the la ter

retention test w as sensitive, bu t genera te sub jects w ere constra ined by the na ture

of the genera tion task to con tinue focus ing on the processing of targe t±target

rela tional info rm ation , a m argina lly sign ificant read advan tage w as observed.

Previously Reported Results

In add ition to the presen t resu lts and those reported by deW instanley et a l.

(1996), resu lts supporting the proposed m ultifac tor transfer-appropria te p roces-

sing fram ework can a lso be found in a varie ty of o ther stud ies reported in the

lite ratu re. N ot su rp rising ly , all find ings previously inte rp re ted as supportive of

two-facto r, three -fac tor, o r m ultifacto r theories of genera tion effec ts (e.g . Burns

1990 ; H irshm an & Bjork , 1988 ; M cD aniel, R ieg ler, & W addill, 1990 ; M cDaniel

e t a l., 1988) can also be interp re ted as suppor tive of the present fram ew ork ,

g iven that it w as bu ilt on those prev ious accounts. M ore spec ifica lly, how ever,

support can a lso be found in earlie r find ings fo r w hat w e have ca lled the lim ited

processin g resou rce assu m ption of the p rese n t fram ew o rkÐ th a t is, the

con tention tha t the focusing of processing effo rts on one type of info rm a-

tionÐ w hile enhanc ing the processing of tha t info rm ationÐ can be, and often is,

incom patib le w ith the processing of o ther types of info rm ation lead ing to costs

o r benefits, depend ing on the natu re of a late r re ten tion test.

Con sider, fo r exam ple, the find ings tha t H irshm an and B jork (19 88)

originally regarded as a puzz ling outcom e of the ir resea rch. (See a lso H irshm an ,

1988 ; and H irshm an , W helley , & Palij, 1989 , for a d iscu ssion of these findings.)

A cross four experim ents, H irshm an and Bjork found a d issocia tion betw een
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free-reca ll and cued-recall tests for cue±target pa irs in w hich the ta rge ts w ere

first assoc ia tes versus th ird associa tes o f their cues: cued reca ll of first-associa te

ta rge ts exceeded cued reca ll of th ird -assoc ia te targe ts, w hereas the reverse was

true fo r free reca ll. A lthough in terp reting this inte rac tion as ind ica ting that the

effec t of generation on response ac tiva tion (targe t-spec ific info rm ation in the

presen t fram ew ork) w as grea ter fo r th ird assoc iates than first assoc ia tes, w hereas

the effect o f genera tion on stim ulus±response assoc iation (cue±ta rget re la tiona l

in form ation) w as equa l for the tw o types of assoc ia tes, they arrived a t th is

in terp reta tion in a post hoc m annerÐ having initia lly assum ed tha t the effect of

genera tion w ould be to strengthen both types of in form ation m ore for th ird

assoc ia tes than for first associates.

In con trast, the presen t fram ew ork w ould pred ict such an outcom e as follows:

fo r the purpose of genera ting the appropriate ta rge t, the cue±targe t re la tionsh ip

w ould not be as su ffic ien t fo r th ird associa tes as fo r first. For first-assoc ia te

ta rge ts, the cue±target re la tionsh ip w ould be likely to produce the response w ith

on ly m inor processing of the actual fragm ent. For th ird -associate ta rge ts,

how ever, the less strong re la tionsh ip betw een cue and ta rge t w ould force

sub jec ts to focus m ore a tten tion on the processing of info rm ation prov ided by

the fragm ent in order to generate the appropria te targe t, resu lting in re la tive ly

greate r targe t-specific processing fo r th ird associa tes. In a la ter cued-reca ll

te stÐ assum ed to be prim arily sensitive to cue±target re la tiona l in form ation and

less sensitive to target-spec ific inform ationÐ first assoc ia tes w ould profit bo th

from their g rea ter p re-experim en ta l associa tion strength and from the sub jec ts’

g reate r re liance on cue±ta rget re lationa l in form ation in order to perfo rm the

genera tion task . In a late r free -recall testÐ assum ed to be sensitive to targe t-

specific info rm ation as w ell as to target±targe t rela tional info rm ationÐ th ird

assoc ia tes w ould profit from the sub jec ts’ grea ter reliance on targe t-specific

in form ation in order to perfo rm the generation task .

S im ila rly , a ltho ugh spec ifica lly designed to test th e assum p tion th a t

genera tion enhances cue±target re lationa l processing as w ell as item -specific

p rocessing, the overa ll pa tte rn of resu lts ob ta ined by B urns (1990) can also be

in terp reted in term s of th is aspec t o f the presen t fram ew ork . In h is study ,

phonem ica lly re lated cue±target pairs w ere presented fo r tw ice the typical

duration to allow am ple tim e for post-genera ting and post-read ing processing .

T hen , by m anipula ting the am ount o f categorica l structu re in the lists, both read

and generate sub jects w ere induced to a llocate the ir p rocessing resources during

th is ex tra tim e to the sam e type of in fo rm ation.

W hen m inim al ca tegorica l struc ture w as prov ided , bo th read and genera te

sub jec ts w ere induced to spend th is extra tim e engaged in the processing of cue±

ta rge t rela tional info rm ationÐ the m ost sa lien t type of in form ation present in the

list. Thus, in term s of the presen t fram ew ork, although the benefits o f enhanced

ta rge t-spec ific p rocessing shou ld rem ain fo r the generate sub jec ts, the induced

additiona l p rocessing of cue±ta rget in form ation by the read subjects cou ld
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e lim ina te the advantage of enhanced cue±targe t rela tiona l p rocessing for the

generate sub jec ts, resulting in a generation advan tage in recogn ition and

possib ly free reca ll, bu t no t in cued recallÐ the pa tte rn that B urns (1990), in fac t,

obta ined . W hen , how ever, m ax im al ca tegor ical structu re was prov ided, so that

both read and genera te sub jects w ere induced to spend th is ex tra tim e engaged in

target-specific and target±target rela tional processing , the reverse pa ttern of

resu lts w ould be expected . A lthough the benef its o f enhanced cue±target

p rocessing shou ld rem ain for the generate sub jects, the induced add itional

p rocessing of target-specific and ta rge t±targe t p rocessing by the read sub jects

cou ld e lim ina te the advan tage of enhanced targe t-specific and targe t±target

p rocessing for the genera te sub jec ts, resu lting in a genera tion advan tage in cued

reca ll bu t possibly e lim ina ting the genera tion advantage in recogn ition and free

reca llÐ aga in, the pa ttern tha t B urns, in fac t, ob ta ined .

The resu lts ob tained in the research of Nairne , R ieg ler , and Serra (1991) and

Serra and Nairne (1993) can a lso be in terp reted as provid ing suppor t fo r the

pattern of fac ilitation and im pairm ent p red icted by the presen t fram ew ork .

A cross a num ber of experim en ts, these researchers have show n dissoc ia tive

e ffec ts o f g e nera tion o n m e m o ry fo r i te m (ta rge t-spe c i f ic ) an d ord er

inform ation . For exam ple , N a irne e t a l. (1991 , Experim en t 1 ) found a genera tion

advantage in a betw een-list design fo r item inform ation as m easured by a

recogn ition test, bu t a negative genera tion effec t for order info rm ation as

m easured by an order-reconstruc tion tes t. Aga in , these types of d issoc ia tive

effec ts o f genera tion are consisten t w ith the lim ited processing resource

assum ption of the presen t fram ew ork. A ccord ing to th is assum ption , w hen

processing effo rts are focused on target-spec ific in form ation in order to genera te

targets, the processing of o ther types of info rm ation available in the list, such as

order in form ation , can be im paired . W ere it possible in the type of parad igm

used by N airne and his assoc iates to m ake processing of order info rm ation

congruen t w ith or usefu l to the genera tion task , then a genera tion advantage for

o rder as w ell as item info rm ation m igh t w ell occur.

Concluding Com m ents

In conc lusion , the presen t resea rch has provided new as well as corroborative

support for the m ultifac tor transfer-appropriate p rocessing explanation of

generation effec ts. A ccord ing to this fram ew ork , how sub jec ts alloca te their

p rocessing reso urces to the various types of info rm ation ava ilab le in an

experim enta l con tex t w ill depend no t on ly on w hether they are requ ired to read

or to generate stim ulus in form ation , bu t also on variations in procedures,

instruc tions, and m aterials. Subjec ts requ ired to genera te w ill be led to focus

the ir processing effo rts on the type of info rm ation m ost he lp fu l in so lv ing the

generation task . In con trast, subjects read ing intact info rm ation w ill no t have

the ir p rocessing effo rts guided by the necessity to perfo rm a generation task and
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w ill therefo re typ ica lly sp read their p rocessing efforts m ore or less evenly across

the d ifferen t types of ava ilab le in form ation. A dditiona lly , the need to perfo rm

the generation task and , thus, to focus processing efforts on the type of

in form ation m ost use ful for genera tion , renders generate sub jec ts, as com pared

to read subjec ts, le ss ab le to m odify the ir p rocessing effo rts in response to other

facto rs, such as exp lic itly prov ided processing instruc tions.

In the present fram ew ork , then , a genera tion advan tage shou ld occur in those

situa tions w here the requ irem ent to genera te opportune ly focuses processing

resourcesÐ tha t is, leads to the enhanced processing by genera te sub jec ts, as

com pared to read sub jec ts, o f the type of info rm ation to w hich a la ter reten tion

test is sensitive , as w as observed in the pattern of results obta ined in E xperim ent

1 for read and generate sub jec ts given e ithe r cue±targe t o r nonspecific

p rocessing instruc tions . O n the o ther hand , generation advan tages a re un like ly

to occur w hen the generation task does no t focus processing efforts on the type

of in form ation to w hich a la ter test is p rim arily sensitive, as w as observed in the

resu lts o f Experim en t 2 . Furthe rm ore , even w hen the generation task leads to

focused processing of the type of info rm ation to w hich a la ter test is sensitive , a

genera tion advan tage w ill no t necessa rily be observed if read sub jec ts have

som ehow also been led to focus their p rocessing effo rts on tha t sam e type of

in form ation, as was observed in the lack of a generation advantage w hen read

sub jec ts w ere exp lic itly g iven targe t±ta rge t processing instructions in E xperi-

m en t 1 . Thus, the m ultifacto r transfer-appropria te p rocessing fram ework , as

p revious ly proposed in deW instan ley e t a l. (1996) and furthe r elabora ted in the

presen t paper, p rov ides a com pelling theore tica l fram ew ork in w hich the

som etim es apparen tly conflicting outcom es regard ing the genera tion effec t can

be exp lained , and in w hich the effects of a variety of variab lesÐ in term s of

produc ing, or failing to produce , a genera tion advan tageÐ can be pred ic ted .

M an usc rip t re c e iv ed 9 A u g us t 1 99 3

M anu sc rip t a c c ep ted 2 9 M ay 1 99 6
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