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Abstract—The present study employed a method caeat cuingo
investigate the organization of autobiographical memory. The un
feature of this method is the use of event descriptions as retrieval

Participants first recalled a set of personal events. Next, they resg
ed to each of these cuing events by retrieving a second related

sonal event (the cued event). Subsequently, relations between cu
cuing events were coded by the participants, and all events were

and rated for importance. Results indicate that memorable pers

events, regardless of age or importance, are often embeddae i
clusters that events organized by these clusters, like episodes

story, are often causally related, temporally proximate, and simila
content; and that narrative processes may not be necessary for th

mation of event clusters, though subsequent narration may affect
contents and structure.

Despite hectic schedules, fragmented days, and comp
demands, there is a basic coherence to people’s lives: Goals are
lished and pursued, plans are generated and executed, and so or]
generally, actions are often caused by prior events and spawn §
quent ones, and people seem to recognize those events that {
coherent sequence, even when they differ from one another in co|
are separated in time and space, and are interspersed among
from other sequences (Neisser, 1986).

The present study was conducted to determine whether me
for personal events reflects this coherence. There are three reas
believing it might. First, memory processes promote associal
between items that are similar in content or temporally contiguoy
events belonging to the same sequence often occur close in tim
share common elements (e.g., participants, settings, props), t
formed by these events should be linked in memory. Moreover,
ning, execution, and evaluation of goal-directed actions engage cf
tive processes, such as causal reasoning and counterfactual thi
that coordinate present and past events (Hayes-Roth & Hayes-
1979; Roese & Olson, 1995; Trabasso & van den Broek, 1985).
likely that these processes create or strengthen associations bg
the memory traces produced by related events even when they a

graphical memory. Specifically, compositional processes should
gicece existing interevent associations and may create new one

oade their relations. Finally, a wide variety of evidence indicates

osahank & Abelson, 1995; Thompson, Skowronski, & Betz, 1993)

The preceding discussion suggests that memorable personal
imay often be embedded @vent clustersAn event cluster is define
r B a memory structure that organizes information about a set of ¢

autobiographical memory” (Robinson, 1992, p. 223; also see B

PtNjdhetheless, as Conway (1996) correctly observed, the “organiz
eé?aééneral-event knowledge [Conway’s term for event clusters] ha
-Mye extensively investigated, and the variety, structure, and freg
u&?%f mini-histories [Robinson’s term] are currently unknown” (p. 6
OrM Fhe present study employed a method, cadleeht cuingdevised
N@etermine whether event memories are frequently embedd
E¥GEE clusters and to identify the relations that associated event
ories have in common (N.R. Brown, 1990; Fitzgerald, 1980). E
MAQihg is a variant on the standard cuing task used to investiga
)_rh%lf%oral distribution of personal events, relative cuing efficienc
IQiifferent concepts, and the hierarchical organization of autobiog
Sic memory (Conway & Bekerian, 1987; Reisser, Black, & Abels
e1&5b; Robinson, 1976; Rubin, 1982; Rubin, Wetzler, & Nebes, 19
'3R€these experiments, participants are presented with a cue wg
Ifirase and recall a related personal memory. For example, a |
0@lkd with the wordlogmight respond, “I watched my dog, Benji, rig
NRGiter giving him away.”
Ro_thBecause standard word- and phrase-cues do not refer to pe
lefents, they cannot be used to study how event memories are 1
*¥BRe another (N.R. Brown, 1993). To do this, it is necessary tg
e it memories as probes and to obtain event memories as resy

ceabsequent narrations should impede forgetting of constituent e

perne, if not all, event memories are part of larger narrative-like nj
eabgnstructures (Anderson & Conway, 1993; N.R. Brown, 1990; Bru
da&eBeldman, 1996; Robinson, 1992; Robinson & Taylor, in pre

elfioend thematically related evertShere is a growing consensus th
thlegse narrative-like structures “are a primary form of organizatio

lou, 1988; N.R. Brown, 1990; Bruner, 1991; Conway, 1996; Fivy
1991; Linton, 1986; Nelson, 1993; Schank & Abelson, 199
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porally discontinuous. Together, these basic memory and cognitigs event-cuing method implements this idea. Specifically, paftici-

processes should produce associative structures that draw to
related event memories and that retain information about their te
ral and causal relations.

Second, people often create stories around significant or un
personal events (e.g., Bruner, 1991; Robinson & Taylor, in press)
possible that processes involved in constructing and communic
personal narratives affect the organization and content of aut

Address correspondence to Norman R. Brown, Department of Psych
University of Alberta, Edmonton, Alberta, T6G 2E9, Canada; e-m
nbrown@psych.ualberta.ca.
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D§JhRfs are required to respond to each cue with a related personal
MPBwever, the cue is not a word or phrase selected by the experim
but rather a sentence previously generated by the participant, de
HSHG' an event from his or her own life. For example, in the cur

'Ei&)eriment, one participant first recalled, “I cut my finger on a t
ating

Dbhio-

1. We use this term in preference to others in the literature (e.g., g€
event, personal narrative, mini-histories) because it conveys the idea tha
lahyster coordinates multiple event memories (cf. general event) and bec
aittoes not imply that the creation of these units depends on the operation
cific narrative processes (cf. personal narrative).
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with radioactve taxin in it Later, this desdption was pesented as & would be moe common Wen the cuingvent was impotant than

cuing erent,and sheesponded with thedflowing cued &ent “l spent
neaty two hous waiting to see theurse & this hospital.

If event memaies ae associ@d to one another in a systeinal
manney and if people typicayl recall an assocdiad eent memoy
when esponding to anvent cugthen elaions holding betwen cued
and cuing eents should coespond to the type of assddas tha
bind ezent memaes, and the fequeng of these elaions should
reflect their oganizaional impotance (NR. Brown, 1990). Thus, if
personal eents ae typicaly embedied in @ent dustes, cued ents
should often be dwn from the samelaster as cuingwents. Moe-
over, if event dustess ae narative-like, then cuing and cuedvents
should often be causwgltelated as in the peceding gample and mg
shae other components.{g, two events ma refer to the same peopl
or tale place in the same |d@an).

In the pesent gpeliment, the event-cuing task as the second o
five tasks.To begin, patticipants vere dvided into two groups:an
important-eventgroup and avord-cuedgroup. In theifst taskjmpor-
tant-event paticipants ecalled impatant life ezents,and word-cued
paticipants esponded to ehwmf a seies of cue wrds with the mem
ory of a elaed pesonal eent. This first task vas manipulied to
ensue tha important and unimpdant eent memaes would be
recalled and used asent cues duing the second task.

The emaining phases pduced inbrmeation eout events ecalled
during the frst two tasksTask 3 vas paticularly impoitant as it po-
vided da@a concening the fequeng of varous inteevent associa
tions. Duing this task,ead pair of cuing and cuedvents vas
presented tgether on a computer disglaalong with a men descib-
ing ways in which events might bealaed Participants selected ich
option (or options) desdred hav the paied eents vere relaed
Specifcally, they indicaed whether the cuing and cuedsemts
involved the same people or atties, whether the tw events took
place & the same lod&n, whether one ent caused the othe
whether oneent was a parof the otheror whether botheents vere
patt of some lager stoy. A positive response to one or moof the l&
ter thiee options indidad tha the paticipant considexd the gents in
the pair to be memberof the samewvent duster During the burth
task,patticipants estim@d when eah event hgpenedand duing the
fifth, they rated the pesonal impotance of edt event.

For reasons afrad/ staed, all paticipants vere expected to pr-
duce maw clusteled pais. In adiition, the pesent stuglwas designeq
to detemine whether the impaance of a cuingwent is elaed to the
probability that it will be pat of an @ent duster There seemed to b
three possile outcomes. iFst, the pobability that a cuing and cueg
event belong to the saméuster might be &ry high and urelated to
the impotance age, or oiigin of the cuing eent. This would be con
sistent with the vie tha the formaion of event dustes is an
inevitable, if incidental, consequence of catinaing and &aluding
memokeble, goal-directed behdors. A second possibility as tha an
important event would almost alays elicit the memar of another
event from the samewvent sequence and than unimpotant eent
would almost neer elicit sut memoies.This reasoning assumes th
some brm of narative piocessing is necesgatio creae and maintain
event dustes (Baclay, 1996; Rvush,1991; Nelson1993) and thia
important events ae likely to receve this type of prcessing and
unimpotant ezents ae not (R. Bown & Kulik, 1977; But, Mitchell,
Raggatt, Jones,& Cowan,1995; Conwy et al.,1994).The thid pos
sibility was tha cuing eents,regardless of their impdance would
often elicit samedaster @ent memoies, but tha clusteed pais
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e reseachers have agued tha autobigraphical memoy is olganizd

f

r

when it was unimpatant. The assumptions undging this possibility
are tha nomal event pocessing oftenesults in the @aion of event
clustes; thd interevent associdons ceaed ty these pocesses mgabe
forgotten if not eheased; thanaration sexes to stengthen gisting
associions and perhas, crege nav ones; and thtamportant e/ents
are moe likely than unimpaiant ones to be nated

Of coursg it could be thaipesonal eents ae rarely embeded in
narative-like stuctures and thasome other jnciple detemines hev
people swucture their pastThere is,in fact,an altendive pespective
that holds th& event memaies ae oganizd by the concpts the
embod. Work by Scank and collegues (3., Kolodner 1983;
Reisser et al.1985; Sbank, 1982) typifes this @aproad. These
around action congss like “dining out; “shopping” or “getting
injured” According to this viev, the most lilely response to arvent
cue would be anothenent from the same action tegory. For exam+
ple, the memoy of cutting aiinger should eoke the memar of anoth
er injuty (eg., “A horse stpped on g foot, breaking a toe”)rather
than the memagrof a causajl relaed eent (eg., the resulting tip to
the emegeny room). In adition, person-based theimms of eent
memoy (e.g., Hastie 1988; Sull & Wyer, 1989) pedict tha the same
people should piaa le in a pair of cuing and cuedents. One could
also imaine locdion-based or object-based thiesr pedicting tha
events would shae locdions or objectsrespectiely, but little else
More generlly, because \&nt-cuing and elaion-coding tasks
duce inbrmation aout the nture and fequenyg of the associ#ons
that bind ezent memoies, this method povides empiical grounds or
choosing betwen competing ganizdional stiemes.

METHOD

Procedure

Patticipants in the impdant-ezent and wrd-cued goups per
formed fve tasksAt the outset of thex@eliment, important-ezent
paticipants vere gven 5 min to eview their lives.Then,during Task
1, they briefly descibed 14 highy significant pesonal eents.Word-
cued paicipants vere not askd to eview their lives,nor were the
instructed to ecall impotant ezents duing Task 1. Reher, they were
presented with 14 conete nouns and as# to espond to edcwith
the frst related pesonal @ent tha came to mindEvent desdptions
generted duing Task 1 sered as etrieval cues dung Task 2. Duing
this task patticipants vere required to espond to edccue ly retriev-
ing, as quikly as possile, the memoy of a elaed pesonal ent.At
the bginning of eab task,patticipants vere told tha eat retrieved
memoy should efer to a speci€ peisonal gent tha lasted no mar
than a éw hous.Also, the Task 2 instuctions noted thahe cued and
cuing eents might beelated in a mmber of vays and vamed patic-
aipants thathey should not espond with ivial details of the cuing

event, with staements conceing their emotional stas duing the
event,or with evaluaive staements.

With the eception of these ditrencesthe pocedues bllowed
during Tasks 1 and 2 ere identical. Rrticipants vere seted & a com
puter teminal and initided a tial by pressing the‘enter” key in
response to a meggapresented on the video displ&Vhen this key
was pessedthe initigion prompt was eplaced ly a geneic retrieval
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prompt (Task 1,important-ezent goup), a cue verd (Task 1,word-
cued goup),or an @ent cue (&sk 2). In edt casepaticipants vere
instructed to pess the space bar as soon ay ted an ppropriate
event memoy in mind Pressing the space bar caused wa nmessge
to gopear (“Enter gur response”)along with an 804{tamacterwide
responseiéld. Participants typed a shbdesciption of the emem
bered event in the esponseiéld, and then pessedenter” completing
the tial. Eat response yielded @trieval time which was measwd
from the onset of theetrieval prompt,cue word, or event cue until the
paticipant hit the space half a paticipant failed to espond to a
prompt or cue within 90 ghe tial was teminated

Tasks 3 though 5 vere untimed and self-pace@®n eab trial dur
ing Task 3,patticipants vere pesented anvent pair (i.e, a cuing
event and the cuedrent it elicited) and a merntha listed the dllow-
ing questions on gate lines:

Did EventA (the cuing gent) and Eent B (the cuedwent) involve the same
person or pesons?

Did EventA and Eent B involve the same aefity?
Did EventA and Eent B occur tithe same lod&n?
Did one of the eents cause the other?

Is one of the eents parrof the other?

Are both of thesevents parof a single boader gent?
Are EventA and Eent B elaed in some other ay?

W

Participants esponded to eaajuestion { typing“y” for“yes”or“n
for “no” in an associed lesponseiéld.

During Tasks 4 and Saticipants vere pesented with thevent
desciptions geneeted duing the frst and second tasks. Dng the
fourth task paticipants estimied the dg, month,and year when eah
of the lecalled gents occued and duing the ffth task,they rated the
personal impotance of edt event on a scaledm 1 fot impotant &
all) to 5 Extremey impottant).

The frst two events ecalled in the wrd-cued condition and
the last tvo recalled in the impaant-ezent condition sefed as pac
tice items duing subsequent tasks. Otherwiseing e/ents vere pre-
sented in aandom oder duing Task 2,and the eent pais were
presented in aandom oder dung Task 3. Cuing and cued/ents
were presented andomy in Tasks 4 and 5with the constint tha
when one member of a pap@eaed dumg the frst half of the task
the other ppeaed duing the second

Participants

One hunded and ifty University of Alberta students pécipated
in this experiment. All were enplled in an intoductoly psydology
course and eceved couse cedit for their time Half were randomy
assigned to the imp@nt-ezent condition,and half to the wrd-cued
condition (br both goups,median ge = 19),and eab was tested
individually in a session lastingdm 1.5 to 2 hr

RESULTS AND DISCUSSION

Because da from the pactice trals were eliminded, eat patic-
ipant could contbute a maximm of 12 ent pais. Havever, daa

were not collected Wwen a paicipant failed to espond within 90 S
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during Task 1,responses cona@ng cuing &ents vere discaded
when the pdicipant did not espond within 90 s ding Task 2,and
both events in a pair wre discaded vhen either s judgd to be
inappropriate. Appropriate responses &re ones tharefered to spe
cific autobigraphical eents, wheras in@propriate responses
descibed ecuring events, emotional stees or esponsesminor
details of the cuingwent,or geneal aspects of the self or theoxd.
Finally, all daa produced g 7 paticipants (6 fom the vord-cued
group and 1 fom the impotant-ezent goup) were discaded because
these people pduced éwer than 7 acqaable event pais eat. On
average, ead of the emaining impatant-ezent paticipants poduced
11.1 accpteble event pais,and eah of the emaining vord-cued par
ticipants poduced 10.7.

Between-Group Comparisons

A mean impatance ating and a medianvent aye were computed
for accetable cuing and cuedvents br eat paticipant. In adition,
the pecentage of event pais in Task 3 eliciting dyes” response as
calculded for eah paticipant and elaion. Means,computed a@ss
patticipants and within gups,are pesented imable 1. Event meme
ries etieved ly important-ezent paticipants duing Task 1 tended tdg
be older and merimpotant than those pduced § word-cued patic-
ipants.These diferences occued because pégipants in the wrd-
cued goup often ecalled ecent nundane eents,and those in the
important-ezent goup did not. Results of a modetailed angkis were
consistent with this laim and pior reseach (Ftzgerald, 1988;
Fromholt & Laisen,1991): Patticipants in the wrd-cued goup were

Table 1.Mean esponses to questionsaut cuing and cued
events
Important-ezent Word-cued

Response group group
Age of cuing gent (dgs) 1,627* 908*
Age of cued eent (dys) 1,429* 914*
Raed impotance of

cuing event 3.76* 3.11%
Raed impotance of

cued gent 2.98 3.00
Paired events ivolved

the same pspn (%) 50 49
Paired events ivolved

the same aatity (%) 35 39
Paired e/ents occued

at the same lodan (%) 43* 52*
One paied eent caused

the other (%) 60* 46*
Paired events vere pat

of the same stgr(%) 37 39
One paied eent was par

of the other (%) 44 38
Paired events ae relaed

in another vay (%) 21 19
dmportance ves ated on a scaledm 1 fiot impotant & all) to 5
(extremey impottant).
*Reliable between-goup diferences ¢f = 141),p < .05.
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much mote likely than those in the imptant-e/ent goup to etrieve

events thahad hapened dung the peceding 6 months (28% vs. 11
of retrieved eents),and these acent gents typicaly receved lav

importance atings from the paicipants in the wrd-cued goup

(M =2.74) and high onesdm those in the imptant-ezent goup

(M =4.12).

In Task 2,important-event paticipants gain retrieved signifcant
ly older eent memoies than werd-cued paicipants.This difference
is explained ly the fact tha cuing eents,regardless of condition,
often elicited cuedwents of @proximately the same ge (see esults
later in this section). Rank-der corelaions betveen the ge of the
cuing and cuedvents takn over all event pais were .82 and .84adk
the impotant-ezent and wrd-cued conditiongiespectiely (see NR.
Brown & Schopflocher, 1998, for further discussion of the temabr
chamcteistics of this task). Rad impotance of the cuedvents did
not differ betveen goups.

If the omanizdion of autobigraphical memoy is concet-based
almost all gent pais should shar one type of \ent elaion (eg.,
activity), and other types okfaions should bealdively uncommon.
Data presented iffable 1 indicde tha all event lelations were well rep-
resented aoss condition$.Thus,it is unlikely tha event memaies ae
organized ly a single type of conpé (cf. Barsalou,1988; Reisser et al),
1985)3 Admittedly, paired events poduced ly important-event patic-
ipants vere moe likely to have been causgllrelaed (seeesults laer
in this section) and less &ly to hase talen place athe same lo¢n
than those mduced ly word-cued pdicipants. Nonethelesthe pa-
tem of codings vas similar aarss goups despite ary different cue-
genestion tasks. This result is inconsistent with the wietha
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performance orTask 2 eflected task demands set upTask 1.

Clustering and Importance

One g@al of this stug was to detenine whether gent memaes
are often embeded in @ent dustes, and if the are, whether
important e’ents ae moe likely to be patrof event dustess than unim
portant e/ents.Again, events vere considezd to be membesrof the
same tuster if the paticipant indicdaed dumg Task 3 thapair mem
bers were causall relaed membes of the same bader stoy, or
nested within one anothdfigure 1 displgs the pecentge of dus-
tered pais as a function of theated impotance of the cuingvent.
Cleaty, paticipants often esponded to the cuingent Ly recalling
another gent fom the samelaster and this vas tue regardless of the
rated impotance or dgin of the cuing eent; overall, 77% of the gent
pairs were dusteed with even unimpotant cuing gents eliciting
clustermates moe often than notAlso, as this fgure sugests,par
ticipants in the impdant-ezent goup poduced mae dusteed pais
(82%) than those in theord-cued goup (72%)and the perentaye of
clusteed pais incieased with ated impotance of the cuingvent.

2. In a contol study, paticipants vho coded elaions betveen andomy
paired word-cued gent memaies \ety rarely indicaed tha the paied events
shaed common element3his finding indicdes tha people ag not simpy
biased to detect oeport relations.

3. Cluster angkses of the went codings pvided no ®idence thaary
substantial subguping of memades shaed a single code to thexausion
of othes. Raher, groupings th& emeped stongly suggested the joint
occurence of nultiple codes inluding & least one of the tee @ent-duster
indicaors.

VOL. 9,NO. 6, NOVEMBER 1998

Fig. 1. Percentaye of dusteed pais as a function of theted impor

tance of the cuingvent. (Higher atings indicde geaer impotance)

Numbes represent the totalumber of cuing eents & ead level of

rated impotance br the impotant-esent and werd-cued (italics)
groups.

Collapsed @er goups,the coresponding peentayes br the fve lev-
els of mted impotance vere 66%,75%, 76%,78%,and 81%.

Stdistical suppar for these obsgations comes fsm split-plot,
repeded measwes anafsis tha regressed lusteing against goup,
rated impotance and their inteaction. This anaysis indicaed tha
clustered pais were moe common in the imptant-ezent condition,
B = 0.10,F(1, 141) = 7.68,p < .01; tha clusteing increased with
importance of the cuingvent,3 = 0.02,F(10, 1410) = 1.70p < .05;
and thathe form of this eldionship did not difer betveen the gups.
A compagble regression angkis indicded tha clusteing was une-
lated to the ge of events.

Briefly, these angkes indicte tha peisonal @ents,regardless of
their aye or impotance are often parof event dustes. This finding is
consistent with the vie tha clusteing is a common consequence
planning execution,and &aluaion of meaningful actions. In ddion,
important cuing gents vere somaha more likely than unimpdiant
events to elicit ustermates. If we assume thigeople discuss impor
tant eents moe than unimpdant ezents,the relaion between impor
tance and lasteing sugests tha naration sewes to maintain of
strengthen assodians betveen ¢usteed eent memaies. Rnally,
there was a elaionship betveen the ntre of the gneetion task and

clusteing; for a gven level of rated impotance cuing eents @negt-
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ed in the impamnt-e/ent condition vere moe likely to elicit duster
maes than thoseemested in the cue-ard condition.This unexpect
ed esult mg be an difact. It could be thathe two groups used the
importance ating scale diferently, with the impotant-ezent goup
adopting moe stingent cutofs than the wrd-cued goup (Rarducci &
Perrett, 1971). If so,event memaies poduced ly word-cued patici-
pants vould have receved higher impdance atings than compable
memofes poduced l important-ezent paticipants.Thus,with rated

importance held constardlusteing should hee been less common in

the former condition than in the tker.

Differences Betwen Clusteed and Nondustered Pairs

In addition to being mog commonclustered pais differed from
nondusteed pais in seeral ways. Frst,response times ding Task 2
were faster vinen the cuing and cuedant were from the samelaster
than when thg were not; collpsed @er condition,median etrieval
time was 6.99 sdr the brmer and 8.27 sof the ldter (Mann-
Whitney U = 194,879.5z= 2.77,p < .01).Appaently, less seath or
reconstuction was equited when the cuingvent was embeded in a
cluster than waen it was not. Secondhe dae estimges indicéed tha
clusteed e/ents often hgpened ose taether in time and thanon
clusteled eents did not; the median thfence betwen the ge of the
cuing and cuedvents vas ony 2 days for dusteled pais and 317 dgs
for nondusteed pais (Mann-Whitney U = 102,429.5,z = 15.44,
p < .001).Third, clustered pais were moe likely than nontusteed
pairs to shag paticipants (51% vs. 43%yx?1, N = 1,558] = 7.29,
p < .01),actiities (38% vs. 31%x1, N = 1,558] = 3.84p < .05),
and locdéions (51% vs. 31%yx?1, N = 1,558] = 43.88p < .001),but
less likely to be elaed in other vays (16% vs. 34%x?[1, N = 1,558]
= 53.32,p < .001). Purth, paticipants indicéed tha more than tvo
thirds (68%) of the lasteed pais were composed of causgltelaed
events. In other wrds, it appeas thd events in a luster like adjacent|
episodes in a styr are often causall relaed and tempeaily proxi-
mae, and thg often shag concete plot elements.

CONCLUSION

To summaize, the pesent stug indicaes th& memogble pesonal
events,regardless of ge or impotance are often embetded in @ent
clustes and thaievents oganizd ty these lustes, like gisodes in &
story, are often causall relaed tempoelly proximate, and similar in
content. It can also begared thaclustes ae ceaed when people plan
execute and ealuae meaningful action sequences and shidsequen
reheasal or naration sewves to maintain or stngthen assodians
between tusteed eents. It is tne tha a rumber of impatant issues|
remain unesohed For example it is undear why more than 20% of the
cuing events &iled to elicit dustermates,or why it should tak almost
7 s to etieve an gent flom a cued loster Nonethelesshis work does
sewe four impotant functions. Fst, it provides diect suppdrfor prior
claims concating the oganizaional impotance of gent dusteis. See
ond it suggests thainarative piocesses nyanot be necessarfor the
formaion of event dustess, but tha subsequent netion may well
affect their contents and sttue. Third, it demonstates tha event
cuing is an d&ctive method dr stugying pesonal memaes. Rnally, it
implies tha an accuste model of autobigraphical memoy will requie
a detailed undstanding of the assotians tha link event memaes to

one anotherthe pocesses thacrede these links and alter themen
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time, and the way tha these pocesses arcoodinaed to ceae coher
ent,accessile memoies flom comple event sequences.
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