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T heo rie s of m em ory organ isation p ropose tha t activ ity know ledge o rgan ise s

autob iog raph ical m em ory g loba lly . A cco rd ing to these view s , m em ories tha t sh a re a

pa rticip an t, loca tion, or tim e a re on ly o rg an ised toge the r if they also sha re an ac tivity .

If they do no t, they a re nested w ith in the ir respec tive activ ity o rg an isa tion s loca lly

ra the r than be ing o rgan ised toge the r globa lly . T w o expe rim en ts tha t a sse ssed

peop le ’ s c lu ste ring o f labo rato ry even ts con s istently ob ta ined find ings tha t

con tradic t th is v iew . B o th experim en ts found th at p eop le organ ise event m em ories

globa lly in non -ac tiv ity clus te rs, c ross-c lassi fy even ts in to m u ltip le o rg an isa tion s,

and pivot be tw een ac tiv ity and non -ac tivity c lu sters. C on sisten t w ith s tud ies o f

na tura list ic events, the se stud ies o f labo ra tory even ts indicate tha t p eop le c ro ss -

c lass ify event m em ories sim u ltaneou s ly into m u ltip le globa l org an isa tion s.

INTRODUCTION

M em ory for even ts has rece ived increasing atten tion from m em ory researchers,

as m uch recen t w ork illustrates (e .g . fo r rev iew s, see C onw ay , 1990b ; N eisse r,

1982 ; N eisse r & W inograd , 1988 ; N elson , 1986 ; Rub in, 1986). A lthough this

w ork has addressed num erous im portant aspec ts o f autob iograph ical m em ory , it

has prov ided little info rm ation abou t its o rgan isa tion . To the ex ten t that

o rgan isation has received a tten tion , one accoun t has dom ina ted . Accord ing to

this view , know ledge of ac tiv ity types organ ises even t m em ories as a by-product

o f the com prehension process (K olodner, 1978, 1980 , 1983a ,b , 1984 ; R eise r,

1983 , 1986; R eiser, B lack , & A belson , 1985 ; R e ise r, B lack , & K alam ar ides,

1987 ; Schank , 1982 ; Schank & K olodner, 1979; a lso see B arsa lou , 1995).
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B ecause even ts invo lving the sam e activ ity a re com prehended w ith the sam e

abstrac t know ledge , m em ories o f them becom e integra ted toge ther w ith it. For

exam ple , a ll events that invo lve ea ting a t a restauran t a re sto red toge ther w ith

abstrac t know ledge about eating at restauran ts; a ll events tha t involve go ing to

m ovies a re stored toge ther w ith abstrac t know ledge about go ing to m ovies; and

so forth . Th is abstrac t know ledge could take the form of sc ripts (Schank &

A belson , 1977), M O Ps (Schank, 1982), E -M O Ps (K olodner, 1978, 1980 ,

1983a ,b , 1984), o r contex ts (R eise r et al., 1985 ; R e iser et a l., 1987).

W ith in one of these abstrac t fo rm s of knowledge , event m em ories that share

the sam e ac tiv ity are organ ised by d iffe rences am ong them (e .g . partic ipan ts,

loca tions). For exam ple, differen t m em ories abou t ea ting at restauran ts m igh t be

fu rthe r o rgan ised in to partic ipan t subc luste rs, such as ea ting at restau ran ts w ith

fam ily, w ith friends, w ith co-w orkers, and so forth . In tu rn , these c lusters cou ld

conta in still m ore specific subclusters, such as clusters o f even ts for eating

C hinese food w ith friends, ea ting Ind ian food w ith friends, and so forth.

FIG 1. A n exam p le o f ev en t org an isa t io n accord in g to the s tron g ac t iv i ty v iew . O n ly ac tiv it ie s

o rg an ise ev en ts g lo ba lly , w ith o the r org an isa t io ns, su ch a s p a rtic ipan ts an d lo c at io ns , em b ed ded

loca lly . L is lo c a tio n , an d O is ob jec t.
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Figure 1 show s a se t of even ts o rgan ised in th is m anner. A s can be seen,

activ ities p rov ide the h ighest level of even t organ isa tion , w ith even ts be ing

grouped m ost g loba lly in to those that invo lve sw im m ing, those that invo lve

eating, and so fo rth . O ther g loba l o rgan isations of events do no t occur. For

exam ple , even ts sharing the sam e participan t (e .g . fam ily) are no t o rgan ised

toge ther bu t instead are d istribu ted in tw o differen t ac tiv ity organ isa tions, w ith

separa te subc luste rs o f even ts deve lop ing around participan ts in each ac tiv ity

organ isation . For exam ple , one subc luste r o f even ts tha t invo lves friends has

fo rm ed under sw im m ing , and ano ther has fo rm ed under ea ting . W ith fu rthe r

even ts, still m ore specific subc luste rs cou ld occur, such as ea ting w ith friends at

restauran ts.

Im portan tly , these subc luste rs a re defined loca lly w ith respect to particu lar

activ ities. For exam ple , the tw o clusters o f even ts tha t invo lve friends are local

w ith respect to sw im m ing and ea ting . T here is no sing le c luster o f even ts that

invo lves friends independen t of the ac tiv ity. C onsequently, th is v iew pred icts

tha t a cluster of events sharing a partic ipan t shou ld a lw ays share an activity as

w ell. In re trieving events abou t friends, fo r exam ple , peop le m igh t on ly re trieve

even ts tha t invo lve ea ting and fa il to re trieve even ts that involve any o ther

activ ity , such as sw im m ing .

Re triev ing an even t m em ory from such an organ isa tion first requ ires

identifying the ac tivity. If the retrieval cue spec ifies an activity (e.g . ``eating’ ’

in the cue ``eating Chinese food with friends’ ’ ), search becom es constrained to the

cluster of events tha t all invo lve eating. If a retrieval cue fails to specify an ac tivity

(e.g . recall an even t at the beach w ith fam ily), then inference strategies identify

candidate activities to search (Kolodner, 1984; Re iser et al., 1985). For exam ple,

sw im m ing w ould be a reasonable ac tivity to infer for an event at the beach. O n

inferring an activity, known aspec ts of the event (e.g . participants, location ,

ob jec ts) guide search through the m em ories of the activ ity, specify ing the path to

take through the activity organisation. On accessing the cluster of events that share

sw im m ing, for exam ple, sea rch m igh t seek a subcluster for beach or fam ily. W hen

such de tails are m issing and thereby prevent further search towards an even t

m em ory, various cue elaboration stra teg ies prov ide plausible inferences abou t

what the deta ils m ight be (Kolodner, 1983b; Reiser et al., 1987). Once an even t

m em ory is found , sea rch ends. If the initia lly se lected activ ity does no t produce a

successful retrieval, these search and inference strateg ies proceed iteratively

through o ther activ ity organisations. For exam ple, if the sought-after even t at the

beach is not found under sw im m ing, it m ight be searched for under fishing.

Im portan tly , these accoun ts o f ac tiv ity organ isation pred ict tha t people canno t

beg in to search fo r an even t m em ory w ithou t first hav ing an ac tiv ity cue that

spec ifies the ac tiv ity organ isation to search . A particu lar loca tion or participant

cannot prov ide d irec t access to a sough t-a fter even t. Instead , such cues prov ide a

m eans of in ferring a probab le ac tiv ity organisa tion to search , and search can

only beg in once an ac tiv ity has been se lected .
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In con trast, other organisa tional fram ew orks m ake d iffe ren t p red ictions. O ne

a lternative schem e assum es tha t event m em ories are cross-c lassified sim ulta-

neously in a variety of g loba l o rgan isa tions, inc lud ing organ isa tions fo r loca tion ,

partic ipan t, tim e , and ob jec tsÐ as w ell as fo r activ ity (e .g . Barsa lou , 1988).

F igure 2 show s the sam e set of events as in F ig . 1 organ ised in this a lternative

m anner. A s can be seen , any event can be accessed d irec tly by a num ber of

re trieva l cues. For exam ple, E ven t 1 can be accessed directly from fam ily ,

beach , o r snorkelÐ it is no t necessa ry to know or in fer an activity in itia lly .

Furtherm ore , g loba l clusters o f even ts deve lop fo r o ther a ttribu tes besides

ac tiv ity . For exam ple , a ll m em ories tha t invo lve friends in F ig . 2 are organ ised

in to a sing le g loba l c luste r. (R ecall that these m em ories w ere d istribu ted in tw o

unrela ted subc luste rs in F ig . 1.) Sim ila rly , global c lusters ex ist in F ig. 2 for

fam ily, beach, and Ind ian food . In genera l, th is c ross-c lassifica tion approach to

even t organ isa tion assum es tha t m ultiple organisa tions provide direc t access to

even ts and estab lish a w ide variety of g loba l event c lusters.
1

R ecent find ings suggest tha t peop le use o ther conceptua l struc tures besides

ac tiv ities to organ ise events g loba lly (for rev iews see C onway , 1990b ; Conw ay

& R ubin , 1993). For exam ple , people som etim es organ ise even ts g lobally w ith

goal-derived ca tegories (C onw ay , 1990a) o r em otion concep ts (C onw ay , 1990).

O n o ther occasions, peop le organ ise even ts w ith various tem poral struc tu res and

schem ata (A nderson & Conw ay, 1993 ; E ldridge , Barnard , & B ekerian , 1994).

Severa l investigato rs have found tha t extended tem pora l events a re particula rly

im portan t in g loba l even t organisa tion (B arsa lou , 1988 ; B rown, Sheve ll, & Rips,

1986; C onw ay & B ekerian, 1987). For exam ple, people organ ise even ts

according to ex tended stays in loca tions (e.g . w hen I lived in Califo rn ia),

ex tended periods of schoo ling (e.g . w hen I w as in college), and ex tended

persona l relationships (e .g . m y second m arriage). Ex tended events d iffer from

ac tiv ity types in severa l w ays (B arsa lou , 1988). For exam ple , even t m em ories

a re organ ised chrono log ica lly as parts o f a sing le ex tended even t ra the r than

be ing organ ised concep tua lly as m ultiple , tem pora lly unre lated instances of an

ac tiv ity type. Together, these find ings sugges t tha t non-ac tiv ity organ isa tions

can organ ise even t m em ories g loba lly .

F inally, an in term ed iate v iew is tha t peop le can cross-c lassify even ts in

m ultiple o rgan isations g loba lly bu t that ac tiv ity organisa tions provide the

dom inan t form of organ isa tion. Fo llow ing the intu itions beh ind the ac tiv ity

v iew of K olo dner , R e ise r, an d S chan k , ac tiv itie s p rov ide a pro m inen t

1
F igu re 2 o m its m u ch im p ort an t s t ru c tu re ab ou t th e org an isa tio n o f co n cep tu a l d om a ins . F or

ex am ple, F ig . 2 gro up s ra ft tog e th e r w ith Ind ia n an d C h in ese foo d , f ai lin g to a ckn ow ledg e th a t the

tw o ty p e s o f foo d fo rm a con cep tua l su bc lu s te r. A s B a rsa lo u (1 98 8) i llus tra tes , h o w ev e r, th e pro p er

w ay to re pr es en t th e se co n cep tu a l d om a in s is h ie ra rc h ical ly . Fo r ex am ple , ob jec ts m ig h t be d iv ided

in to an im at e an d in an im a te o b je ct s , w h ich m igh t be fu rthe r d iv id ed in to s ti ll m ore spec if ic c a teg ori e s,

a n d so fo rth . D epen d ing on h ow en tit ie s a re c at ego rised in an ev en t, a n even t m em o ry m ay p oin t to

o b jec ts a t d i ffe re n t le ve ls in a h ie ra rc hy .
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organ isa tion of even ts. Because ac tiv ities a re so cen tra l to com prehend ing

ev en ts, th ey bec om e high ly in te g ra ted w ith even t m em ories. H ow eve r,

because even ts a re a lso processed w ith respec t to the ir loca tions, partic ipan ts,

tim es, and ob jects, they a lso becom e directly in teg ra ted w ith these other

c on ce p tua l do m ains (B arsa lo u , 1 98 8 , 1 99 5) . N e ver the less , if ac tiv i tie s

typ ically rece ive m ore processing than these o ther dom ains, a g rea ter num ber

of links m ay becom e estab lished from them , such that ac tiv ity organ isation

dom inates. C onsequen tly , m ultip le organ isa tions prov ide d irec t access to an

even t, bu t its ac tivity prov ides the best access. R esu lts from Experim en t 3 in

C onw ay and B ekerian (1987) a rgue against th is v iew , because ex tended

even ts p rov ided better cues than ac tiv itie s.

T he experim en ts reported here investiga ted the ex ten t to w hich non-ac tiv ity

even t characte ristics organise even t m em ories globa lly and prov ide d irec t access

to these m em ories unm editated by ac tiv ity. A ccording to the strong ac tiv ity

position , on ly activ ities p rov ide d irect access to even ts. A ccord ing to the w eak

ac tiv ity position , m ultip le organ isa tions prov ide d irect access to even ts, w ith

ac tiv ities p rov iding the best access. A ccording to o ther cross-classification

v iew s, m ultiple organisa tions prov ide direc t access, w ith there being no m ajor

d ifferences betw een organ isations, o r w ith som e non-ac tiv ity organ isation

provid ing the dom inan t o rganisa tion .

T he critica l m easures in these experim en ts concern the c luste ring of even ts

during recall. W e assum e, like m any prev ious investigato rs, tha t clustering

re flec ts underly ing m em ory organ isa tion (e.g . B arsalou & Sew ell, 1985 ; Chase

& E ricsson , 1981 ; G raesse r & M andle r, 1975 ; M andler, 1967; R eitm an, 1976;

T u lving , 1962 , 1964 , 1966; Tu lv ing & Pearlstone , 1966). W hen peop le attem pt

to recall info rm ation from long-te rm m em ory, they access chunks of in form ation

sequen tia lly . A s peop le access each chunk , they report as m any of its m em bers

as a re accessible . Peop le do no t reca ll one m em ber from one chunk, one m em ber

from a second chunk, one m em ber from a third chunk , re turn to the first chunk

and recall a second m em ber, e tc . Instead , peop le re trieve as m any m em bers from

the first chunk as possib le , p roceed to a second chunk, a third chunk, and so

fo rth , rare ly retu rning to a previously accessed chunk .

T he log ic of our studies rests on these assum ptions abou t m em ory . If subjec ts

on ly fo rm globa l chunks accord ing to activi ty , then every high-level cluster

during reca ll should share an activity . W ithin an activ ity cluster, subc luste rs m ay

share a non-ac tiv ity fea ture (e.g . Even ts 2 and 5 in F ig . 1 share friends);

how ever, sub jects should not fo rm a c luste r that does no t share an activ ity ,

because this would invo lve re trieving one m em ory a t a tim e from different

c luste rs (e.g . to cluster m em ories g lobally by partic ipan t in F ig. 1 ). In con trast,

the organ isa tion in F ig . 2 represents a m uch w ider variety of g loba l chunks,

includ ing chunks fo r partic ipan ts, loca tions, and ob jects. If subjects a re

organ ising even t m em ories in th is m anner, then they could easily produce

m any non-activ ity clusters as w ell as ac tiv ity c luste rs.
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To im plem ent experim en tal con trol over chunk ing and c lustering, we

exam ined peop le’ s m em ory for laborato ry even ts. M ost p rev ious stud ies o f

even t m em ory have observed peop le’ s m em ory of na tura l even ts. H ow ever, one

prob lem w ith na tura l even ts is lack of contro l over the ir content, d istribution ,

and processing . L abora tory even ts have obv ious advan tages in these regards. O f

course the prob lem with laborato ry even ts concerns the generalisab ility o f their

resu lts. H ow ever, there a re tw o responses to th is p rob lem . F irst, w e have

perfo rm ed com parable stud ies w ith na tu ral even ts. If w e observe the sam e

pattern of resu lts in bo th lines of w ork , then this pattern is un likely to re flec t a

particu lar m ethod . A s w e sha ll see in the general d iscussion , find ings from

ana logous experim en ts on the organ isa tion of na tu ra l even ts corrobora te our

findings here fo r labora tory even ts (B arsa lou , 1988).

Second , the re a re theore tical reasons fo r be lieving tha t the reca ll o rgan isa -

tion of labora tory even ts shou ld parallel the reca ll o rgan isation of natu ral

even ts. W hen presented w ith a se t o f unfam iliar even ts to reca ll, the easiest

approach w ould be to use the sam e organ isa tiona l system for reca lling natu ral

even ts. The la rge litera ture on organ isa tion in the free reca ll o f taxonom ic

item s supports th is assum ption . As rev iew ed in C row der (1976 , C h .10) and

Puff (1979), peop le use well-estab lished concep tua l taxonom ies in long-te rm

m em ory to encode and retrieve lists o f w ords from categories such as b irds ,

furn iture , and fruit . W hen peop le rece ive random lists of w ords from these

ca tego ries in lab ora to ry se ttings , they organ ise them w ith the se w e ll-

estab lished taxonom ies. If people sim ilarly have w ell-established organ isa tions

fo r eventsÐ w hich certa in ly seem s reasonable g iven how centra l events a re to

everyday ac tiv ityÐ then these organ isations shou ld m anifest them selves w hen

peop le encoun te r laborato ry even ts. R ob inson ’ s (1986) find ing tha t peop le use

tem p oral o rgan isa tions of the year to lea rn labora to ry lists inc iden ta lly

ind ica tes that people use even t-related organ isations to encode labora tory

inform ation .

Besides m anipu lating type of organ isa tion in the experim en ts to follow , we

a lso m a n ip u la te d in c id en ta l v ersu s in ten t io n a l lea rn ing . U nd er na tu ra l

c ircum stances , people don ’ t try to m em orise even ts as they are experienc ing

them . Instead , peop le typ ica lly acqu ire in form ation abou t even ts inciden ta lly . In

each experim ent, the re fo re, sub je cts w ere first exposed to even ts w hile

perfo rm ing an inciden ta l o rien ting task. Fo llow ing th is initial presenta tion,

subjec ts perform ed an unexpected reca ll o f the even ts, enab ling observa tion of

organ isationa l tendenc ies tha t m igh t occur typ ica lly in na tura l se ttings w hen

peop le reca ll even ts they d id not try to lea rn . A fter th is in itia l reca ll, sub jects

w ere to ld that they w ould be presen ted w ith the sam e even ts in a new order and

tha t they would be asked subsequen tly to rem em ber them aga in . O f in terest was

w hether d ifferent o rgan isationa l stra teg ies w ould com e into p lay when sub jects

tried exp licitly to rem em ber the events. Th is m ulti-tria l recall fo rm at enab led us

to observe bo th inc iden tal and inten tiona l m em ory of laborato ry even ts.
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EXPERIMENT 1

T he prim ary purpose of th is first study w as to exp lo re the ex tent to w hich four

even t charac teristic s dom ina te sub jects’ c luste ring of labora tory even ts during

free reca ll: ac tiv ity , pa rtic ipan t, location , and tim e . Each even t con ta ined these

four types of in form ation and belonged to an even t cluster sharing a t least one of

these charac teristics.

In the low -sim ila rity list, c lusters of even ts shared one and only one of these

charac teristic s (e .g . severa l even ts that w ere instances of presen ting an aw ard ;

severa l o ther even ts tha t occurred in H aw aii). If activities p rovide the dom inan t

o rgan isa tion of even t m em ories, then w e shou ld prim arily observe clustering of

those even ts tha t share an activ ityÐ w e should not see clustering fo r even ts tha t

share on ly a participan t, a loca tion , o r a tim e . If even t m em ories a re only stored

in organ isa tions fo r activ ities, then even ts that share a participant shou ld be

sto red in d iffe ren t ac tiv ity organ isa tions, the reby not being clustered together

(e .g . Events 1 and 4 in F ig. 1 ). S im ilarly , even ts sharing on ly a loca tion or a tim e

shou ld be d istribu ted throughou t m em ory as well. In contrast, if peop le a lso

organ ise even ts w ith respect to non-ac tiv ity info rm ation , then w e shou ld see

o ther kinds of clustering in add ition to clustering by ac tiv ity . For exam ple ,

peop le m igh t cluster even ts that share a partic ipan t bu t no t an ac tiv ity .

In the h igh-sim ila rity list, each event cluster shared tw o characte ristics (e .g .

severa l instances of presen ting an aw ard in H aw aii). Inc reasing the sim ilarity of

even ts w ith in a cluster should increase the sa lience of the c luste rs and thereby

increase clustering a t reca ll. Im portan tly, how ever, if ac tiv ities form the

dom inan t o rgan isation , w ith participan t, loca tion, and tim e on ly organ ising

m em ories subordina te ly, then this inc rease in sim ilarity shou ld on ly occur for

c luste rs that share an ac tiv ity . E ven ts no t sharing an ac tiv ity shou ld no t be

c luste red together even though they share tw o charac teristic s. For exam ple ,

E ven ts 1 and 4 in F ig . 1 w ould no t be stored toge ther even though they share

bo th a partic ipan t (fam ily) and a loca tion (beach). Instead , the increase in

sim ila rity shou ld only im prove clustering fo r even ts tha t share an ac tiv ity (e .g .

E ven ts 2 and 5 , w hich share ea ting as w ell as friends).

In contrast, if people c ross-c lassify even t m em ories in m ultip le organisa tions,

then w e shou ld observe an increase in clustering even for c lus ters that do not

share an activity . C onsider Events 1 and 4 in F ig 2 , w hich c lus ter under g lobal

o rgan isa tions fo r bo th partic ipan t and loca tion bu t do no t share an activ ity .

B ecause sub jec ts can re trieve th is c luste r while sea rch ing e ither o f tw o

organ isa tions, they are m ore like ly to re trieve it than to re trieve low sim ilarity

c luste rs, w hich can on ly be reached from a sing le organ isa tion . T hus, the cross-

c lassifica tion v iew pred ic ts a general advan tage fo r h igh-sim ilarity clusters over

low -sim ila rity clusters, regard less o f whe ther they share an ac tiv ity .

T his experim en t also exp lored the possib ility tha t people p ivo t be tw een

c luste rs by sw itch ing organ isa tions over the course of reca ll. C onsider a possib le
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reca ll o f som e fic tiona l even ts: (1 ) Pau l N ew m an sorted c lothes in to ligh t and dark

p iles; (2) C arl Sagan hung the laundry to dry ; (3) M argare t Thatcher loaded the

w ashing m ach ine ; (4) M argare t Tha tcher pain ted a p ictu re; (5 ) M argaret T hatcher

p runed the tree . In th is sequence , the first three events all share an activity (do ing

laundry), w hereas the last th ree even ts all share a participan t (M argaret T ha tcher).

Th e third even t se rves as the p ivo t even t, sh ifting the reca ll o rgan isation from

activ ity to partic ipan t. P ivo ting has been observed bo th in the natu ral reca ll o f

even ts (B arsa lou , 1988) and in ch ildren ’ s reca ll of w ord lists (A yres, 1982; C ec i &

H ow e, 1978 ; Sa la tas & Flave ll, 1976). In the fo llow ing experim ent, w e linked

pairs o f c luste rs by p ivot even ts to observe whether sub jec ts would use such p ivo ts

to sh ift betw een differen t o rgan isations of labora tory even ts. B ecause such

p ivo ting invo lves even t clusters tha t do no t share an activity (e .g . even ts invo lving

M argaret Tha tcher), the strong activ ity v iew does not p red ic t it.

Method

D esign and M ateria ls. Subjects rece ived the sam e 36 even t desc rip tions in

each of tw o study periods and attem pted to free recall the even ts after each

presen ta tion . Learn ing was inciden tal fo r the first tria l and in ten tiona l fo r the

second .
2

A low -sim ilarity list and a h igh-sim ilarity list w ere construc ted to

im plem ent the sim ilarity m anipula tion . E ach even t in both lists w as described by

four sen tences, w ith each sen tence describ ing one charac teristic o f the even t (i.e .

activ ity , participan t, loca tion , tim e).

Tw o versions of each list w ere constructed. W ithin each version , even ts w ere

ordered random ly, w ith the constra int that events from the sam e cluster w ere no t

adjacen t. Across the tw o versions, the four sentences describ ing a g iven even t

w ere presented in different random orders, w ith the constra int tha t each

characteristic occurred equa lly often in every position . Tab le 1 prov ides

exam ples of even t clusters from the low -and high-sim ilarity lists.

Low -sim ilarity L ist. Four d iffe rent types of c luste rs w ere fo rm ed , vary ing

in the type of characte ristics shared by the even ts (i.e . ac tiv ity , partic ipan t,

loc a t io n , o r tim e ) . T h re e c lu s te rs w ere c on s tru c te d fo r ea ch ty pe o f

characteristic, resu lting in a tota l o f 12 c luste rs. Each c luster con ta ined th ree

even ts. O ne ``pivo t even t’ ’ in each c luste r a lso be longed to ano ther ``linked ’ ’

c luste r (see T ab le 1). C onsequen tly each list conta ined 30 critica l events, w ith

the 6 p ivo t even ts occurring in 2 clusters each and the 24 rem ain ing even ts

occurring in 1 cluster each . In addition , each list inc luded 6 buffer even ts, 3 at

the beg inning of the list and 3 at the end .

2
N o te th a t p ra c tice is con fo und ed w ith the tra n s ition f rom in c id en tal to in ten tion al le a rn ing (a lso in

E x p er im ent 2 ). T hu s , con c lu sion s ab ou t in c id en tal v e rsus in ten tio na l le arn in g m u st be d ra w n w ith

c a re . T h e lack of in ten t io na li ty e ffe c ts in o th e r pa ra d ig m s, ho w ev e r, su gg e sts th at it m ay n ot be m u ch

o f a fa c tor h e re (e.g . H ash e r & Z acks , 1 97 9 ; H yd e & Jen k ins , 1 96 9 ).
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H igh-sim ilarity L ist. Six d ifferent types of c luste rs w ere form ed , based on

the six possib le pairings of charac teristic s (i.e. ac tiv ity±partic ipant, activ ity±

loca tion , ac tiv ity±tim e , partic ipant±loca tion , participan t±tim e , loca tion±tim e).

T w o clus ters w ere constructed fo r each type of charac teristic pa ir, resu lting in a

to ta l o f 12 c luste rs. E ach cluster conta ined three even ts. A pivot even t in each

c luste r a lso belonged to ano ther linked c luste r (see T ab le 1). C onsequen tly each

list con tained 30 critica l events, a long with 6 buffer even ts, 3 a t the beg inn ing of

the list and 3 a t the end .

Subjects and P rocedure . Forty underg raduates from E m ory U niversity

partic ipa ted fo r course cred it in g roups of one to four. Tw enty sub jects received

the low -sim ilarity list, and tw en ty received the high-sim ilarity list. For each list,

ha lf of the sub jec ts rece ived each possible sequence of its tw o versions across

the tw o study periods.

A ll ins truc t ion s an d s tim uli w e re prese n te d o n ind iv idua l co m p ute r

w orksta tions. W hen ready , sub jec ts received even ts one a t a tim e for seven

TABLE 1
Examples of Linked Event Clusters Used in Experiment 1

L ow -s im i la r ity C lu ste rs H ig h-s im i lar ity C lu ste rs

T he ac tiv i ty is: bo u gh t a b oa t. T h e act iv ity is : w en t sw im m in g .

T he p a rtic ipan t is : D ebra W ing e r. T h e pa rt ic ip an t i s: D o lly Pa rton .

T he loc a tion is : H aw a i i. T h e lo c at io n is : D a l la s .

T he t im e is : V e te ra n ’ s D ay . T h e tim e is : A p ril Fo o l ’ s D ay .

T he ac tiv i ty is: bo u gh t a b oa t. T h e act iv ity is : w en t sw im m in g .

T he p a rtic ipan t is : A lan A lda . T h e pa rt ic ip an t i s: D o lly Pa rton .

T he loc a tion is : D a lla s . T h e lo c at io n is : I ta ly .

T he t im e is : M o th e r’ s D ay . T h e tim e is : e a rly M arc h .

T he ac tiv i ty is: bo u gh t a b oa t. T h e act iv ity is : w en t sw im m in g .

T he p a rtic ipan t is : B a rb ara W al te rs . T h e pa rt ic ip an t i s: D o lly Pa rton .

T he loc a tion is : M ex ico . T h e lo c at io n is : B os to n .

T he t im e is : Fo urth o f Ju ly . T h e tim e is : L abo r D ay .

T he ac tiv i ty is: p r es en ted an aw ard . T h e act iv ity is : p ilo ted a p lane .

T he p a rtic ipan t is : B a rb ara W al te rs . T h e pa rt ic ip an t i s: W a lte r M on da le .

T he loc a tion is : F ra n ce. T h e lo c at io n is : B os to n .

T he t im e is : E a s te r Su n day . T h e tim e is : L abo r D ay .

T he ac tiv i ty is: p i lo ted a p lan e . T h e act iv ity is : p ro gra m m ed a co m pu te r.

T he p a rtic ipan t is : B a rb ara W al te rs . T h e pa rt ic ip an t i s: M e ry l S tre ep .

T he loc a tion is : S an D iego . T h e lo c at io n is : B os to n .

T he t im e is : A pri l Fo o l’ s D ay . T h e tim e is : L abo r D ay .

F or th e lo w -s im ila ri ty c lu s te rs , th e fi rst th re e ev en ts fo rm an ac t iv ity c lu s te r, a n d th e la s t th re e

ev en ts fo rm a pa rti c ip an t c lu s te r (the th i rd ev en t is the p iv o t th a t l in ks th e tw o c lu s te rs ). Fo r the h ig h-

s im i la rity c lus te rs , the f irs t th re e ev en ts fo rm an ac tiv i ty /p a rti ci pan t c lu s te r, an d th e la s t thr ee ev en ts

fo rm a lo ca tio n / tim e c lu ste r ( the th i rd ev en t i s the p iv o t tha t lin k s the tw o c lu ste rs) .
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seconds each . As the four sen tences desc rib ing an even t appeared sim ulta-

neously on the screen , sub jec ts w ere asked to form an im age of the even t as it

m igh t ac tually occur. W hen the even t w as c leared from the screen, a 7-po int

scale w as d isp layed , and subjec ts rated the event for how easy it w as to im age

(i.e . the inciden tal o rienting task ). Follow ing presen tation of all item s, subjects

w ere asked unexpected ly to w rite dow n as m any fu ll o r partial even ts as possib le

in w hatever o rder they cam e to m ind . Sub jects were a llow ed as m uch tim e as

they needed , usua lly a round five m inu tes. W hen finished , subjects signa lled the

w orksta tion and rece ived instruc tions to study the even ts again , th is tim e w ithout

the rating task and expec ting a subsequen t reca ll. Follow ing presenta tion,

subjec ts perform ed a second free recall.

Results

R ecall. Prelim inary analyses assessed various m easures of sub jec ts’ ability

to recall the even ts. The first ana lysis assessed sub jec ts’ reca ll w ithou t concern

fo r w hether the reca lled even ts w ere correc t o r incorrect. Because every even t

reca lled by every sub jec t con tained at least one characteristic from a presen ted

even t, no even t was a com plete fabrica tion. Low -sim ilarity subjec ts reca lled a

m ean of 14.10 even ts on tria l 1 and 21 .35 on tria l 2, w hereas h igh-sim ilarity

subjec ts reca lled 14.75 and 28 .30 even ts on tria ls 1 and 2, respective ly. R ecall

inc reased from the first to the second trial [F (1,32) = 331 .08 , M SE = 4 .01 ,

P < .001]. A lthough sim ilarity had no effec t [F (1 ,32) < 1, M SE = 65 .71], it

in te racted w ith tria l [F (1 ,32) = 4 .04 , M SE = 4 .01 , P < .05]. H igh-sim ilarity

subjec ts im proved sligh tly m ore over trials than low -sim ilarity sub jects.

A second analysis assessed how frequently sub jec ts recalled d iffe ren t types of

even t charac teristic s. D id sub jects vary in how often they reca lled ac tiv itie s,

participan ts, locations, and tim es from the even ts? The num ber of tim es a

subjec t reca lled presen ted even t characte ristics w as scored, independen t o f

w he ther each reca lled charac te rist ic w as accom pan ied by o ther co rrec t

characteristics from an actua l even t. Subjects hard ly ever reca lled an even t

characteristic tha t w as no t p resen ted. In the few cases they did , it w as a lw ays a

generalisation of a presen ted characte ristic and w as not included in th is analysis.

If a sub jec t recalled a particu lar charac teristic m ore tim es than it ac tua lly

occurred , each occurrence w as counted once (th is happened rare ly). Tab le 2

prov ides the re levan t m eans.

A ga in fre qu e nc y o f rec a l l inc rea sed a cro ss t ria ls [F (1 ,32 ) = 3 01 .3 1 .

M SE = 15 .38 , P < .001]. C harac teristics varied in how w ell they w ere recalled

[F (3 ,96) = 126 .65 , M SE = 14 .91 , P < .001]. C on trasts found tha t participants

(16.76) and activ itie s (16 .06) were reca lled equa lly often, both being recalled

m ore often than locations (11 .38), w hich w ere recalled m ore often than tim es

(6 .28) . Charac teristic also in teracted w ith tria l [F (3 ,96) = 17.58 , M SE = 2 .35 ,

P < .001]. R eca ll im proved less ac ross tria ls for tim es than for partic ipan ts,

activ ities, and loca tions. A ga in h igh sim ilarity recall (13 .54) w as no t re liably
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be tte r than low sim ilarity reca ll (11 .69) [F (1,32) = 1 .58 , M SE = 173.50, P = .21].

T h is genera l pa ttern of resu lts suggests tha t partic ipan ts and activities w ere m ore

central to sub jec ts’ concep tua lisa tions of the events than were the loca tions and

tim es in w hich they occurred .

A th ird analysis assessed sub jec ts’ co rrec t reca ll o f the even ts. Each recalled

even t w as scored as correc t if it con ta ined th ree of the four characte ristics from a

presen ted even t. In all cases, three correctly reca lled charac teristic s un ique ly

specified a presen ted even t. W hereas the average num ber of to ta l even ts recalled

by sub jects was 18.50 , the average num ber of correctly reca lled even ts was

10 .64 . Cau tion should be taken w hen in terp reting events tha t w ere reca lled but

no t correc t by this c riterion . B ecause sub jects m ay have correc tly recalled part of

an even t, bu t no t enough to satisfy the three-characte ristic criterion, the event

m ay no t constitute an ac tua l in trus ion .

Separa te AN O V A s were perfo rm ed for the low-and h igh-sim ilarity cond i-

tions. T ab le 3 provides the average frequency of tota l even ts reca lled per sub ject

fo r each cluster type.
3

In the low -sim ilarity condition , the average num ber of the

n ine to tal even ts recalled correctly per cluster type increased from the first tria l

(1 .29) to the second tria l (3 .10) [F (1,16) = 57 .84 , M SE = 2.27 , P < .001]. C luster

type had no effect fo r low -sim ilarity clusters [F (3,48) = 1 .56 , M SE = 0 .97 ,

TABLE 2
Mean Frequency of Event Characteristics Recalled in Experiment 1

C on d ition

T ria l L ow -s im i lar ity H ig h-s im i lar ity

P ar tic ip an t

1 12 .5 0 12 .6 5

2 19 .9 5 21 .9 5

A c tiv i ty

1 11 .1 5 12 .3 5

2 19 .3 5 21 .4 0

L oca tio n

1 6 .0 0 8 .6 0

2 13 .5 0 17 .4 0

T im e

1 3 .3 5 3 .9 0

2 7 .7 5 10 .1 0

T he to tal nu m be r th a t co u ld h ave b ee n re c al led fo r e a ch typ e of ch a ra ct e rist ic w a s 3 6 .

3
R eca ll th a t the re w e re th re e clus te rs fo r e a ch o f the fo ur ty pe s in th e lo w - sim ila rity con d i tio n

v e rsus tw o c lu ste rs fo r ea ch of the s ix typ e s in th e h ig h -sim ila rity co nd it io n , w i th eve ry clus ter

co n ta in in g th re e ev en ts. T h u s, th e re w e re 3 6 cri tica l ev en ts tha t sub jec ts co u ld hav e re c al led in e a ch

s im i la rity co nd ition . B ecause 6 w e re p iv o t even ts , e a ch co un ting on ce fo r e a ch of tw o c lu s te rs , th e re

w e re a c tu al ly on ly 30 c ritic al even ts in e a ch lis t .
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P = .21]. In the h igh-sim ila rity cond ition , the average num ber of the six to tal

even ts reca lled correc tly per cluster type increased from the first tria l (1 .32) to

the second tria l (2 .84) [F (1 ,16) = 72.04 , M SE = 1 .79 , P < .001] and varied across

c luste r type [F (5 ,80) = 5 .42 , M SE = 1.30 , P < .01].

Clustering . T he prim ary ana lyses to fo llow assessed the organ isa tion of

subjec ts’ pro toco ls. A c luster w as defined as any con tiguous sequence of tw o or

three reca lled even ts that shared a com m on va lue fo r a t least one even t

characteristic, such as:

B rooke S h ie ld s threw a party in S an D iego on S t. P a trick ’ s D ay .

B rooke S h ie ld s threw a party in F rance .

or:

G era ld ine F e rra ro w en t on a d ie t,

a v aca tion

and so ld a fa rm .

N ote tha t subjec ts often om itted even t characte ristics, som etim es because they

cou ld no t rem em ber them (e.g . the tim e for the second Shie lds event), and

TABLE 3
Average Total Frequency of Correctly Recalled Events for Each Cluster Type in

Experiment 1

C lu s te r Type T r ia l 1 T r ia l 2

Lo w -s im ilar i ty C on di tio n

Pa rt ic ip an t 1 .20 2 .95

A c tiv ity 1 .15 2 .85

L o ca tio n 1 .35 3 .35

T im e 1 .45 3 .25

H ig h-s im i la r ity C on d ition

Pa rt ic ip an t /A c tiv i ty 1 .95 3 .90

Pa rt ic ip an t /L oca t ion 1 .20 2 .70

Pa rt ic ip an t /T im e 1 .20 2 .55

A c tiv ity /L o catio n 1 .60 2 .50

A c tiv ity /T im e 1 .10 2 .75

L o ca tio n /T im e 0 .90 2 .65

A n even t w as cod ed as co rre c tly re c al led if a su b je ct re c al led a t le a s t th re e o f its p re sen ted

cha ra c te ri s tic s. Su b je ct s re c e iv ed th re e c lus te rs of e a ch typ e in the lo w -sim ila rity con d ition an d tw o

c lu s te rs of e ac h ty pe in th e h igh -s im ila rity con d i tio n , w ith e a ch c lus te r co n ta in in g th re e ev en ts . T h us ,

th e m ax im u m re ca ll fo r ea ch av e ra ge w as n ine even ts in th e lo w -s im ila rity con d i tion an d s ix ev en ts

in th e h igh -s im ila rity co nd it io n .
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som etim es because of ellipsis (the partic ipant in the second and third Ferra ro

even ts). W hen e llipsis was obv ious, subjects w ere cred ited w ith reca lling the

e llipsed in form ation .

C luste r analyses w ere perfo rm ed on a ll reca lled even ts, regard less of w hether

they w ere scored as correct o r no t (as described earlie r). W e w ere prim arily

in terested in how subjects o rgan ised w hatever even ts they though t they had seen ,

and the presence of im perfec tly recalled even ts does no t inte rfere w ith observ ing

such organ isa tion. If w e had elim inated incorrec t even ts from these ana lyses, w e

w ould have crea ted gaps in subjects’ recall sequences tha t w ould have been

d ifficu lt to in terp ret. B y including a ll events recalled , w e m ain ta ined the overa ll

concep tua l o rgan isa tion of each sub jec t’ s reca ll. Furthe rm ore, these clusters a re

a lso based on infe rred even t charac teristic s. For exam ple , if the loca tion fo r an

even t w as no t m en tioned, but if the even t’ s o ther characte ristics un ique ly

iden tified it as belonging to a particula r location c luste r, the even t w as coun ted

as be long ing to it. F inally , when buffer even ts were reca lled , they never coun ted

tow ards a c luste r, g iven each had no shared even t charac te ristics, but they cou ld

break up even ts from a c luste r su rround ing them . Fo r exam ple , if a buffer event

occurred be tween tw o even ts from a loca tion cluster, these tw o even ts w ere not

coun ted as a c luste r.

L ow -sim ilarity sub jects fo rm ed an average of 0.90 clusters on trial 1 and 2.30

c luste rs on trial 2, whereas high-sim ilarity sub jec ts fo rm ed an average of 2.50

c luste rs on trial 1 and 5 .00 c luste rs on tria l 2 .
4

A s pred ic ted, m ore clustering

occurred fo r h igh-sim ilarity sub jec ts (3 .75) than for low -sim ila rity subjec ts

(1 .60) [F (1 ,38) = 12 .54 , M SE = 7 .37 , P < .01]. C lustering increased from trial 1

(1 .70) to tria l 2 (3 .65) [F (1,38) = 41 .94 , M SE = 1 .81 , P < .001], w ith sim ilarity

and tria l in terac ting m arg ina lly [F (1 ,38) = 3.34, M SE = 1 .8 1, P < .10]. T he

increase in clustering across tria ls w as grea te r fo r h igh-sim ilarity sub jec ts than

fo r low -sim ilarity sub jects.

T he next analysis assessed the re lative rate a t w hich subjects p roduced

c luste rs o f d iffe ren t types. T he strong ac tiv ity view pred icts tha t subjects shou ld

never have fo rm ed a non-activity c luste r. The w eak ac tiv ity v iew acknow ledges

the produc tion of non-activ ity clusters bu t pred ic ts that activ ity c luste rs shou ld

occur m ost frequen tly . O ther cross-c lassification v iew s predic t eithe r tha t no

organ isa tion shou ld dom ina te , o r tha t som e non-ac tiv ity organ isa tion cou ld

dom inate . T ab le 4 presen ts the average frequency of c lusters that a sub ject

p roduced for each organ isa tional type . In the low -sim ila rity cond ition , cluster

type varied , w ith sub jec ts p roducing m ore ac tiv ity and partic ipan t c lusters than

loca tion and tim e c lus ters [F (3 ,57) = 4 .51 , M SE = 0 .34 , P < .01]. A c tiv i ty

c luste ring w as no t sign ificantly h igher than partic ipan t c lustering on e ither

4
O n a given tria l , a su b jec t co u ld h ave fo rm ed a m ax im u m o f 12 c lu ste rs, 3 fo r e a ch o f 4

o rg an isa tion s in the lo w -s im ila rity co nd it ion , o r 2 fo r ea ch o f 6 o rgan isa tio ns in th e h igh -s im ila rity

co nd it io n .
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trial. Furthe rm ore , cluster type d id not inte rac t w ith trial [F (3 ,57) = .33 ,

M SE = 0 .30]. These resu lts re jec t the strong ac tiv ity v iew , g iven that sub jects

p roduced non-activity c lusters. T hese resu lts also re jec t the w eak ac tiv ity view ,

g iven tha t ac tivity clustering d id not dom inate all o ther types (i.e. pa rticipan t

c luste ring was equa lly frequen t).

The resu lts fo r the h igh-sim ila rity cond ition in Tab le 4 y ie ld sim ilar

conc lusions. Aga in, c lus ter type varied , w ith partic ipan t±activ ity c luste rs be ing

m ost com m on, loca tion±tim e c lusters being least com m on, and the o ther four

c luste r types being in term ed iate [F (5,95) = 10 .21 , M SE = 0 .37 , P < .001]. A ga in,

c luste r type did no t in teract w ith tria l [F (5,95) = 1.62 , M SE = 0.27]. A s in the

low -sim ilarity cond ition , sub jects fo rm ed c luste rs that d id no t share ac tiv itie s,

con trary to the strong activity view .

To estim ate the re la tive im portance of each organ isationa l type in the h igh

s im ila r ity co nd it io n th e th re e f req ue nc ie s fo r a ll c lus te rs inv o lv ing a

characteristic were sum m ed. For exam ple, the sum of the participan t±activity,

participan t±loca tion, and partic ipant±tim e frequenc ies fo r tria l 1 represen ts the

rela tive im portance of partic ipan t o rgan isation on tria l 1 . These estim ates a re

show n at the bottom of T ab le 4 . B ecause each uncollapsed m ean con tribu tes to

two co llapsed m eans, the lack of independence betw een the collapsed m eans

m akes perfo rm ing statistical tests questionable . H ow ever, an exam ina tion of the

TABLE 4
Mean Frequency (ARC Score) of Clusters in Experiment 1

O rg a nisa t io n

T r ia l P a r tici pa n t A c t iv ity Lo ca t io n T im e

Lo w -s im ilar i ty C on di tio n

1 0 .20 (0 .0 7) 0 .50 (0 .0 5) 0 .15 (0 .0 8) 0 .05 (0 .0 8)

2 0 .70 (0 .2 3) 0 .80 (0 .2 7) 0 .45 (0 .0 2) 0 .35 (0 .0 6)

O rg an isa tio n

T ria l

P artic ip an t/

A ct iv ity

P a rt ic ip an t/

L oca tio n

P a rt ic ip a n t /

T im e

A c tiv i ty /

Lo ca tion

A c tivi ty /

T im e

Lo ca t io n /

T im e

H ig h-s im i la r ity C on d ition

1 0 .80 (0 .51 ) 0 .4 5 (0 .36 ) 0 .2 5 (0 .21 ) 0 .5 0 (0 .2 6) 0 .4 5 (0 .2 5) 0 .05 (0 .0 0)

2 1 .55 (0 .80 ) 0 .8 5 (0 .46 ) 0 .8 0 (0 .44 ) 0 .6 5 (0 .4 0) 0 .7 5 (0 .3 0) 0 .40 (0 .2 8)

C o llap sed O rg a nisa tion
a

Tria l P a r tici pa n t A c t iv ity Lo ca t io n T im e

1 1 .50 (0 .3 6) 1 .75 (0 .3 4) 1 .00 (0 .2 1) 0 .75 (0 .1 5)

2 3 .20 (0 .5 7) 2 .95 (0 .5 0) 1 .90 (0 .3 8) 1 .95 (0 .3 4)

T he m axim um fre q uen cy fo r m ean c lu s te r fre qu ency is 3 in the lo w sim ila rity con d ition an d 2 in

th e h igh s im ila rity co n d i tio n .

a
S ee the tex t fo r a de sc rip tion o f h ow o rgan isa tio ns w e re co lla psed .
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co llapsed m eans suggests tha t ac tiv ity and participan t o rgan isation w ere of

rough ly equal im portance on bo th tria ls and m ore im portan t than location and

tim e organisa tion . T his resu lt disconfirm s the w eak ac tiv ity v iew , which

assum es tha t ac tiv ity organ isa tion should dom ina te a ll o ther types.

A s w e have seen, subjects fo rm ed non-activity c lus ters. T he fo llow ing

analysis explo res th is finding fu rthe r. R ecall tha t sub jec ts fo rm ed m ore c lusters

in the h igh-sim ila rity cond ition than in the low -sim ila rity cond ition . A ccord ing

to the strong ac tiv ity v iew , th is sim ilarity effec t should on ly invo lve ac tiv ity

c luste rs. A s describ ed in the in troduction to this experim ent, inc reasing the

sim ila rity of the even ts in a cluster should on ly increase clustering w hen these

even ts already share an activity . Thus, add ing a com m on partic ipant to several

even ts tha t share a location bu t no t an ac tiv ity shou ld not increase the like lihood

of c luste ring them at recall, because they are d istribu ted across diffe ren t ac tiv ity

organ isa tions. T o assess this hypo thesis, w e com puted the average propor tion of

the possib le non-ac tiv ity clusters p roduced per sub ject (i.e . clusters sharing on ly

partic ipan t, location , and /or tim e). P roportions w ere used as the dependent

m easure, because the num ber of possible non-activ ity clusters d iffe red in the

low -(9) and h igh-(6 ) sim ilarity conditions.

T he probab ility of fo rm ing a non-ac tiv ity c lustering increased from trial 1 to

trial 2 [F (1 ,38) = 27 .44 , M SE = 0.09 arcsin un its, P < .001]. Low -sim ilarity

sub jec ts fo rm ed 0 .04 of the possible non-activity clusters on trial 1 and 0 .17 of

the possib le non-activ ity c luste rs on tria l 2 . The proportions fo r h igh-sim ilarity

sub jec ts w ere 0.12 on tria l 1 and 0 .34 on trial 2 . M ost im portan tly , the overa ll

p robab ility o f fo rm ing a non-activ ity c luste r w as h igher fo r h igh-sim ilarity

sub jec ts (.23) than fo r low -sim ilar ity sub jec ts (.11 ), ind icating tha t non-ac tiv ity

c luste rs contributed to the sim ilarity effec t [F (1,38) = 10 .72 , M SE = 0 .20 arcsin

un its, P < .01]. Con trary to the strong activity v iew , h igher even t sim ilarity

increased c lustering , even w hen the even ts in a c luster d id no t share an activ ity .

T ria l and c luste r type d id no t in te rac t [F (1 ,38) = 1.70, M SE = 0 .09 arcsin un its].

A R C Analysis. T he average frequency of clusters in T ab le 4 is not

correc ted fo r d iffe ren tia l reca ll o f even ts from the various c lus ter types. To the

ex ten t tha t som e cluster types a re be tte r recalled than o thers, they have a grea ter

p robab ility o f producing clusters by chance. To correc t for th is possib ility , the

A ssoc ia ted R atio of C lustering (A R C ) w as app lied to the protoco ls (Roenker,

T hom pson, & B row n, 1971). W hen c lustering occurs at chance leve ls, A RC

scores approx im ate 0 ; w hen c luste ring is perfect, A R C scores approx im ate 1 .

T ab le 4 presen ts A R C scores by cond ition in parentheses.

In the low -sim ilarity cond ition , there was no overall effec t of c luste r type

[F (3,57) = 1 .14 , M SE = 0 .096]. C luste ring increased from tria l 1 to tria l 2

( 0 . 0 7 v s . 0 .1 4 ) , b u t t h i s d i f f e r e n c e o n l y a p p r o a c h e d s i g n i f i c a n c e

[F (1,19) = 2 .14 , M SE = 0 .105 , P = .16]. C luster type and trial d id no t in teract

[F (3,57) = 1 .48 , M SE = 0 .131] . O n trial 1 , c luste ring w as sign ifican tly grea ter

than zero [t(19) = 2.09, SE = 0 .033 , P < .05], bu t cluster types d id no t d iffe r.
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O n tria l 2 , c luste rs fo r participan ts and activ itie s w ere m argina lly m ore

frequent than c lusters for loca tions and tim es. N otab ly , ac tiv ity c luste ring

failed to dom ina te a ll other fo rm s of c lustering , con trary to the strong and

w eak ac tivity v iew s.

C luste ring increased re liab ly from the low -sim ilarity cond ition (0 .11) to the

h igh-sim ilarity cond ition (0.36) [F (1,38) = 18.26 , M SE = 0 .07 , P < .001]. W ithin

the h igh-sim ilarity cond ition , c luste ring increased from trial 1 (0.26) to tria l 2

(0 .45) [F (1 ,19) = 19 .62, M SE = 0 .10 , P < .001] and varied across cluster types

[F (5 ,95) = 5 .43 , M SE = 0 .21 , P < .001]. T ria l and cluster type d id no t in teract

[F (5 ,95) = .52, M SE = 0 .18]. Partic ipan t±ac tiv ity clustering was m ost p reva len t,

fo llow ed by c luste rs tha t shared eithe r partic ipan ts o r loca tions. W hen c luste ring

princ iples w ere collapsed (Tab le 4), ac tiv ity c luste ring fa iled to dom inate a ll

o ther form s of c lustering , being sligh tly less than partic ipan t c luste ring .

Toge ther, the resu lts fo r c luster frequency and AR C scores cast doub t on the

strong and w eak ac tiv ity v iew s. In con trast to the strong activity v iew , subjects

fo rm ed clusters o f even ts that d id not share ac tiv ities. In con trast to the w eak

activ ity view , activity clusters d id no t dom ina te a ll o ther types, given that

participan t c lusters occurred as frequen tly as ac tivity c luste rs. In genera l, these

resu lts support the conc lusion that subjects cross-c lassified even ts in to m ultip le

o rgan isations a t the g loba l leve l.

Cluster Leng th . T he m ean leng th (i.e . num ber of even ts) per c luster was

com puted fo r each characteristic in the low -sim ilarity cond ition and each pa ir o f

characteristics in the h igh-sim ila rity condition. Each m ean leng th w as com puted

across on ly those sub jec ts p roduc ing clusters o f tha t type . H igh-sim ilarity

subjec ts p roduced longer clusters than low -sim ilarity subjects on bo th tria l 1

[2 .24 vs. 2 .08; t(64) = 8.43, SE = 0 .07 , P < .001] and tria l 2 [2 .35 vs. 2 .18 ;

t(138) = 2 .36 , SE = 0 .08, P < .05]. C lusters w ere longer on tria l 2 than on trial 1 in

the h igh-sim ilarity condition [t(143) = 3.96 , SE = 0 .07 , P < .001] bu t not in the

low -s im ila rity con d ition [t(59) = 1 .21 , SE = 0 .10]. A c tiv ity±partic ipan t and

a c t iv ity ±loc a t ion c lus te rs w e re b o th lo ng e r th a n ac tiv ity±t im e c lus te rs

[t(69) = 2 .36 , SE = 0 .12 , P < .05 ; t(45) = 2.36 , SE = 0.12 , P < .05]. O ther than

these effec ts, there w as little varia tion in c lus ter leng th across c luster types.

Lancaste r (1985) provides fu rthe r details about the findings on cluster leng th .

Pivoting. Pivo t even ts w ere defined as a reca lled event tha t ended one

c luste r in a sub jec t’ s p ro toco l bu t sim ultaneously began ano ther c luste r. For

exam ple , the fo llow ing protoco l segm ent illustrates a p ivot from a partic ipant±

loca tion cluster to an ac tiv ity±location c luster:

G era ld ine F e rra ro program m ed a com pu ter in N ew O rleans .

G era ld ine F e rra ro star ted a d ie t in N ew O rlean s.

W oody A llen sta rted a die t in V erm on t.

D olly Pa rton star ted a d ie t in V erm ont.
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T able 5 shows the num ber and types of p ivots tha t sub jects p roduced. T he

charac teristic s defin ing each pivo t are indicated by the sing le le tters, A , P, L ,

and T , w hich represen t ac tiv ity, pa rtic ipan t, loca tion , and tim e c lus ters,

respec tive ly . T he arrow s represen t the transition from the first c luste r in each

p ivot to the second . N ote that h igh-sim ilarity sub jec ts som etim es constructed

c luste rs based on one charac te ristic instead of two . P ivo ting occurred m ore

frequently on tria l 2 (11 occurrences) than on tria l 1 (5 occurrences).

T he pattern across both sim ila rity cond itions w as for p ivo ting to occur only in

the presence of clustering by partic ipan t or ac tiv ity, g iven tha t 100% of the

p iv o ts invo lved e ith e r o r bo th of these charac te ristic s. O vera ll , ne ith er

partic ipan t or ac tiv ity dom inated, w ith 94% of the p ivo ts invo lv ing partic ipan t

and 88% invo lv ing ac tivity. Across p ivots, 56% w ere a transition from a cluster

sharing a t least a partic ipan t or ac tiv ity to a c lus ter sharing a t least an ac tivity or

partic ipan t; 31% w ere the resu lt of p ivoting from a c luster sharing at least a

partic ipan t o r ac tiv ity to a cluster sharing at least loca tion .

Discussion

T hese resu lts con tradict the strong activity v iew of event o rgan isa tion, which

proposes that sub jec ts shou ld never cluster even ts tha t do no t share an activ ity .

O n the con trary , sub jec ts fo rm ed c lusters tha t d id no t share an activity but tha t

shared a partic ipan t, loca tion, o r tim e . Furtherm ore , non-activ ity clusters

contributed to the sim ilarity effec t in c lus tering . As the sim ila rity o f even ts

w ithin a c lus ter inc reased , the probab ility o f c luste ring them at recall inc reased

as well, even fo r clusters tha t d id no t share an activity . F ina lly , sub jec ts p ivo ted

TABLE 5
Type (Frequency) of Pivots in Experiment 1

C o nd ition

T r ia l L ow -s im i lar ity H ig h -s im ilar i ty

1 P ® A (1 ) PA ® L (1 )

A ® P (1 ) PL ® A L (1 )

P ® A L (1 )

2 A ® P (2 ) L T ® P A (2 )

P ® L (1 ) P ® A (1 )

L ® P A (1 )

A ® PL (1 )

A L ® T (1 )

PL ® A (1 )

PL ® T (1 )

x ® y m ean s tha t a sub jec t p ivo ted fro m a c lu ste r o f ty pe x to a c lu s te r o f

ty pe y , w he re P , A , L , and T re fe r to pa rt ic ip an t , a c tiv i ty , loc a tion , and t im e ,

re spec tive ly .
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betw een d ifferent o rgan isa tions, sw itch ing to and from non-activ ity c luste rs.

To ge ther, these three find ings ind ica te tha t non-ac tiv ity fo rm s of organ isa tion

are not em bedded in la rger c luste rs o f even ts that share an activ ity (F ig . 1 ).

Instead , people organ ise events into c luste rs tha t do no t share an ac tiv ity bu t that

share other even t characteristics, such as participants, loca tions, and tim es

(F ig . 2 ).

A lthough sub jec ts fo rm ed clusters a round loca tions and tim es, they tended to

prefe r clusters fo r partic ipan ts and activities. Inte resting ly , sub jec ts form ed

participan t c luste rs as o ften as activ ity c luste rs. O n inc iden tal tria l 1 in bo th the

low -and high-sim ila rity cond ition , sub jec ts w ere just as like ly to cluster by

participan t as by ac tiv ity. O n intentional trial 2 in both sim ilarity cond itions,

participan t clusters were just as likely as ac tivity c luste rs. Furtherm ore subjects

reca lled partic ipan ts as h igh ly as ac tiv ities in a ll cond itions; the leng th of

participan t c luste rs was com parab le to the length of ac tiv ity c lusters; and

participan ts w ere as cen tra l to p ivo ting as activities. Together, all o f these resu lts

suggest tha t partic ipan ts a re no less cen tra l to even t organ isa tion than ac tiv itie s.

A t the least, these resu lts ind ica te that ac tiv itie s do not constitu te the so le

organ isation of even t m em ories. Peop le do indeed organise even t m em ories

according to o ther even t charac teristics as w ell.

EXPERIMENT 2

A ctiv ities and participan ts w ere equa lly cen tral to subjects’ o rgan isa tions of

even t m em ories in E xperim ent 1 . To be tte r assess the w eak ac tiv ity viewÐ that

activ ities dom ina te a ll o ther o rgan isa tionsÐ Experim en t 2 exam ined activ ity and

participan t o rgan isations m ore c lose ly . In th is experim en t, every even t cou ld be

c luste red in to e ither an activ ity c luste r o r a partic ipan t cluster but no t bo th,

the reby p itting ac tiv ity and participan t o rgan isa tion against each o ther. A t one

extrem e, sub jects could organ ise the en tire list in to ac tiv ity c lus ters; at the o ther

ex trem e, sub jec ts cou ld organ ise the en tire list into partic ipan t clusters.

In term ed iate ly , sub jec ts cou ld in teg ra te som e even ts in to ac tiv ity c luste rs and

o thers in to partic ipan t c lusters. S im ilar to E xperim en t 1, the potential for

p ivo ting betw een ac tiv ity and partic ipan t c luste rs w as built into the even t

struc tu re . Because every even t in an ac tiv ity c luste r also belonged to a

participan t c lus ter, and v ice versa, every critica l even t in the experim ent

constitu ted a po ten tia l pivot be tw een tw o c luste rs. U nlike E xperim en t 1, cluster

size varied from tw o to four, the reby preven ting subjects from always assum ing

a cluster size of three . W e also increased the num ber of study±test tria ls from

two to five , thereby enab ling the observation of increas ing organ isa tion over

tim e . S im ilar to E xperim ent 1 , tria l 1 w as inc iden ta l, and tria ls 2±5 w ere

intentional.

Experim en t 2 w as also designed to assess indiv idua l d ifferences. If we

observe a m ix ture of activ ity and participan t c lus tering , how are these tw o form s
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of organ isation d istribu ted w ith in sub jec ts? Does every sub jec t adop t only one

type of organ isa tion, w ith som e sub jec ts fo rm ing on ly activ ity clusters and other

sub jec ts form ing on ly partic ipant c luste rs? O r does a g iven sub jec t o ften m ix

ac tiv ity and partic ipan t c lus ters, perhaps linking them toge ther through p ivo ts?

Furtherm ore , does a g iven sub jec t m ain ta in a constant form of organ isation

across study-reca ll tria ls? O r do sub jec ts change their o rgan isation?

T he fina l purpose of Experim en t 2 w as to com pare three possib le types of

ac tiv ity c luste rs. In iden tity c luste rs, each even t in a cluster shared an iden tica l

ac tiv ity (e .g . rode the bus). In superord ina te clusters, each event in a cluster

conta ined a d ifferent ac tiv ity tha t w as an instance of the sam e supero rd ina te

ac tiv ity (e.g . had the car tuned and had the brakes ad justed as instances of car

repairs). In script clusters, each event in a c luste r con ta ined an activ ity that was

a part o f the sam e script (e .g . read the m enu and ordered the da ily spec ia l from

the restauran t sc rip t). O f in terest was w hether subjects would be m ore like ly to

organ ise even ts for one particu la r ac tiv ity organ isa tion over ano ther.

Method

D esign and M ateria ls. Subjec ts received the sam e 48 even t descrip tions on

each of five study tria ls and a ttem pted to free recall the even ts a fter each

presen tation. Learn ing was inciden ta l for the first trial and inten tiona l for the

rem ain ing four tria ls. Subjects rece ived differen t random orders of the even ts on

a given tria l, and a given sub ject received d iffe ren t random orders ac ross trials.

A sing le sen tence described each even t, p rov iding bo th the partic ipant and

ac tiv ity . E ach of 12 even t clusters w as defined by a shared ac tiv ity . Identica l,

superord ina te, and scrip t c lusters (as just described) each constitu ted one third of

the clusters. For each c luste r type , one c luster conta ined tw o even ts, tw o

conta ined th ree events, and one conta ined four events, fo r an average of three

even ts in each of 12 c lusters (36 even ts to tal). A n add itiona l 12 even ts w ere

included w hose ac tivity was unre la ted to the activ ity of any o ther event. These

even ts served the purpose of d ilu ting the organ isationa l density of the list.

O rthogonal subse ts o f the 36 even ts tha t fo rm ed ac tiv ity clusters also shared

partic ipan ts. T hree of these clusters con tained tw o even ts, six con ta ined three

even ts, and three con tained four even ts (fo r the sam e distribution of c luste r sizes

as the activity cond ition ). The 12 even ts tha t d id not share an activ ity w ith any

o ther even t a lso d id no t share a participan t w ith any o ther even t. T he partic ipan t

c luste rs w ere uncorre la ted w ith the ac tiv ity c luste rs in tha t no tw o even ts in the

sam e ac tiv ity cluster ever shared the sam e participan t, and no tw o events w ith in

the sam e participant c luster ever shared a re la ted activ ity . E very even t in a

c luste r prov ided a po ten tial p ivo t be tw een an activ ity and a partic ipan t c luster,

because each of these even ts be longed sim ultaneously to one c luste r o f each

type. Tab le 6 prov ides exam ples of the even t c lusters, w ith exam ples of

partic ipan t c luste rs be ing d istribu ted across the b locked activity c lus ters.
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Tw o versions of the list w ere construc ted . In one , even ts were described in

active vo ice sen tences so that the participant w as nam ed before the activ ity (e.g .

L iz Tay lor w rote a letter). In the o ther, even ts were described in passive vo ice

sentences so tha t the ac tiv ity preceded the partic ipan t (e .g . A letter w as w ritten

by L iz T ay lo r). B o th ac tive and passive voice lists w ere used to contro l for any

possib le o rgan isa tiona l bias tha t m igh t resu lt from the order in w hich sub jects

read the participan ts and ac tiv ities.

Sub jects and Procedure . Tw enty-four undergraduates from E m ory U ni-

versity partic ipa ted in groups of one to four. T w elve sub jec ts rece ived the

stim ulus list in the ac tive vo ice , and tw elve rece ived it in the passive vo ice.

A l l ins tru c tion s and s tim u li w ere p resen ted o n in d iv id ua l co m pute r

w orksta tions. W hen ready, sub jec ts rece ived even ts one a t a tim e for seven

seconds in a random order. A fter each sen tence was cleared from the screen, a

rating sca le w as d isplayed , and sub jects ra ted the even t for its in terestingness

(i.e . the inciden tal o rienting task ). Follow ing presen tation of all item s, subjects

w ere asked unexpec ted ly to w rite dow n as m any full o r partia l even ts as

possib le , in w hatever o rder they cam e to m ind . Sub jects w ere allowed as m uch

tim e as they needed , usua lly around five m inu tes. W hen fin ished , sub jects

signa lled the w orkstation and rece ived instructions to study the even ts aga in, th is

tim e w ithou t the rating task and expec ting a subsequen t reca ll. Fo llow ing

presen ta tion of the even ts in a new rando m order, sub jects perfo rm ed ano ther

free reca ll. Sub jects con tinued the study±reca ll cyc le described fo r the second

tria l th ree m ore tim es for a tota l o f five trials.

TABLE 6
Examples of Event Clusters Used in Experiment 2

E ven t C h ara ct e ris tic

A c t iv ity Typ e P ar tic ip an t A c tiv ity

Id en ti ty Jan e F on d a

Jo hn B e lu sh i

B a rb ra S t re isand

rod e th e bu s to M aco n .

rod e th e bu s to C o lu m b us .

rod e th e bu s to A then s.

Su p ero rd in a te R y an O ’ N e i ll

Jo hn B e lu sh i

B a rb ra S t re isand

had th e ca r tun ed .

had th e b ra k es ad jus ted .

had th e t ra nsm iss io n re b u i lt.

S c rip t R o b e rt R ed fo rd

B o D e re k

B a rb ra S t re isand

re ad a m enu .

ord e re d th e da i ly sp ec ia l.

a te an en jo yab le m ea l .

U nrel a ted L iz T ay lo r

W a lte r C ro n k ite

B roo ke Sh ie ld s

w ro te a le t te r.

e n te re d a sw eep stake s .

kn it a sw ea te r.

E xam p les o f p ar tic ip an t clus te rs a re sho w n fo r Joh n B e lush i and B a rb ra S tre isand .
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Results

A t each step of analysis, the da ta w ere first checked for differences be tween the

ac tive and passive vo ice versions of the list. B ecause no d ifferences occurred , a ll

resu lts a re reported co llapsed across th is m an ipu la tion .

R ecall. T he recall da ta were scored fo r the num ber of the 48 even ts

reca lled , regard less o f w he ther the even ts were com ple te o r correc t. C o lum n 2 of

T a b le 7 p ro v id e s th e r e le v a n t m e an s . R e c a l l in c re a se d a c ro ss tr ia ls

F (4 ,92) = 35 .03 , M S E = 47 .21 , P < .001]. The item s w ere then coded for

com pleteness and correc tness. A n item w as considered com ple te if bo th a

partic ipan t and ac tiv ity w ere reca lled . A n item w as considered correc t if the

partic ipan t and ac tiv ity belonged to the sam e stim ulus even t. R elevan t m eans are

show n in co lum ns 3 and 4 of T ab le 7 . R eca ll increased across tria ls for bo th

c o m p le t e a n d c o r re c t e v e n t s [F (4 ,9 2 ) = 4 6 .2 9 , M S E = 4 5 .7 3 , P < .0 0 1 ;

F (4,92) = 49.26 , M SE = 44.53 , P < .001].

O vera ll the probab ility o f correct recall w as h igher fo r partic ipan ts (.60 ) than

fo r ac tiv ities (.55 ) [F (1 ,23) = 20 .01 , P < .001]. H ow ever, o rgan isation in terac ted

w ith tria l [F (4 ,92) = 10.01 , P < .001], w ith the d iffe rence betw een recall for

partic ipan ts and ac tiv itie s on ly be ing h igher on tria l 1 (0 .36 vs. 0 .25) and not

d iffering thereafte r (0.66 vs. 0 .63 for trials 2±5). W ithin ac tiv ities, the to tal

num ber of even ts recalled correctly differed for each of the th ree ac tiv ity types

[F (2,46) = 4 .56 , M SE = 7 .63 , P < .05], w ith recall being best for the identity

c luste rs (7 .80), then the superord inate c luste rs (7 .20), and finally the script

c luste rs (6 .72). D ecreasing sim ilarity w ith in c luste rs m ay have produced th is

e ffec t.

T he probab ility o f accessing a c luster inc reased w ith its size [F (2 ,44) = 28 .50 ,

M SE = 0.07, P < .001], w here access w as defined as retriev ing one or m ore

even ts from a c luste r (Tu lv ing & Pearlstone , 1966). For activity clusters, the

probab ility o f access w as .66 fo r tw o-even t c lusters, .81 fo r th ree -event clusters,

TABLE 7
Mean Number of Events Recalled in Experiment 2

C ri te r io n*

T r ia l To ta l C o m ple te C orre c t

1 1 7 .6 7 1 1 .9 2 10 .7 1

2 2 6 .7 1 2 3 .5 0 22 .3 3

3 3 3 .7 1 3 1 .2 5 30 .1 2

4 3 6 .4 5 3 3 .3 3 32 .6 2

5 3 7 .6 2 3 4 .4 2 33 .5 8

* See th e tex t fo r de sc rip tio ns of th e c rite ri a . Fo rty -e ig h t p oss ib le ev en ts

cou ld hav e been re c a lle d o n each t ria l.
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and .83 for four-even t c lus ters (averaged across tria ls). For participan t c luste rs,

the probab ility o f access was .69 fo r tw o-even t c luste rs, .86 fo r three-even t

c luste rs, and .83 fo r four-even t c luste rs (averaged across trials). In con trast, the

p ro b a b i l i ty o f re t r ie v i n g a g iv e n i te m d e c re a s e d w it h c l u s te r s iz e

[F (2 ,44) = 13 .50 , M SE = 0 .05, P < .001], nam ely , outpu t in terfe rence (e .g . N ee ly,

Schm idt, & R oed iger, 1983 ; R oed iger, N eely , & B lad ton , 1983). For ac tiv ity

c luste rs, the probab ility o f retriev ing a g iven item w as .74 for tw o-event c luste rs,

.71 for th ree -event c luste rs, and .69 fo r four-even t c lus ters (averaged across

tria ls) . For partic ipan t clusters, the probab ility o f re triev ing a g iven even t was

.75 fo r tw o-even t c luste rs, .70 for th ree -even t clusters, and .60 fo r four-even t

c luste rs (averaged across tria ls). L ancas ter (1985) prov ides fu rthe r deta ils about

the effec ts o f cluster size and its inte rac tions w ith other variab les.

Clustering . T he num ber and leng th of c lusters p roduced by each sub ject

w ere com puted fo r each ac tiv ity type , fo r a ll activ ity types com bined , and for

participan ts. If a sub jec t reca lled two or m ore even ts from an a priori even t

c luste r, the sub jec t w as cred ited w ith fo rm ing a cluster for it. T ab le 8 show s the

relevan t m eans.

Num ber o f C lusters. In an ana lysis com paring c luste ring w ithin the th ree

activ ity types (co lum ns 2 , 3, and 4 in T ab le 8), num ber of c lusters increased over

tria ls [F (4,92) = 21 .95 , M SE = 1.21, P < .001]. A c tiv ity type also differed , w ith

iden tity c lusters, no t surp ris ing ly, p roduc ing m ore c lustering than scrip t and

taxonom ic c luste rs [F (2,46) = 24 .82 , M SE = 1.12, P < .001]. T ria l and ac tiv ity

type did no t in terac t [F (8 ,184) = 1 .87 , M SE = 0 .54].

In a second ana lysis com paring overa ll ac tiv ity c lustering w ith c luste ring by

participan t (co lum ns 5 and 6 in T ab le 8), c lus tering again increased across trials

[F (4 ,92) = 25 .20 , M SE = 5 .56 , P < .001]. A lthough activity c luste rs genera lly

TABLE 8
Mean Frequency (ARC Score) of Clusters in Experiment 2

C lu s te r Type

T r ia l Sc r ip t Su pe ro rd in a te Iden ti ty A ct iv ity
a

P artic ip an t

1 0 .4 6 (0 .3 1 ) 0 .5 4 (0 .13 ) 0 .9 2 (0 .41 ) 1 .92 (0 .3 3) 1 .7 1 (0 .2 9)

2 0 .9 6 (0 .4 1 ) 1 .3 3 (0 .58 ) 2 .2 9 (0 .69 ) 4 .58 (0 .6 5) 3 .2 9 (0 .4 0)

3 1 .6 2 (0 .5 2 ) 1 .9 2 (0 .53 ) 2 .5 0 (0 .82 ) 6 .04 (0 .6 6) 4 .8 7 (0 .4 1)

4 1 .7 5 (0 .4 1 ) 1 .5 8 (0 .41 ) 2 .4 6 (0 .67 ) 5 .79 (0 .5 4) 5 .6 7 (0 .4 2)

5 1 .8 3 (0 .4 7 ) 1 .7 1 (0 .55 ) 2 .8 3 (0 .87 ) 6 .37 (0 .6 4) 5 .2 5 (0 .38

T he to ta l sum of p ar tic ip an t an d ac tiv ity c lus ter s th a t co u ld h ave been re c a lled on each tri a l w as

1 2 . P re sen ted c lus te rs ra n ged in leng th fro m tw o to fo ur ev en ts , w i th an ave ra g e o f th re e .

a
F re qu enc ie s in th is co lu m n a re su m s acro ss th e th re e a c tiv ity typ e s in th e firs t th re e co lu m ns;

A R C scor es w e re com p uted sep a ra te ly fo r e a ch o f th e th re e ac t iv itie s and fo r a ll a c tiv i tie s to ge the r.
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occurred sligh tly m ore frequently than participan t clusters, they d id no t differ

re l ia b ly [F (1 ,2 3 ) < 1 , M S E = 3 7 .3 3] , n o r d id th ey in te ra c t [F (4 ,9 2 ) < 1 ,

M SE = 4.66].

A R C Analysis. T o con tro l for d ifferent c luste r frequenc ies in different

cond itions, A R C analyses w ere perfo rm ed on sub jec ts’ p ro toco ls. T ab le 8

presen ts the average A R C score for each cond ition in paren theses. In genera l,

the resu lts a re the sam e as those for the ana lysis of cluster frequency . In an

analysis com paring the th ree ac tiv ity types and partic ipan ts, c luste ring increased

across trials [F (4 ,92) = 11 .07 , P < .001], and with increasing sim ilarity o f the

d ifferen t o rgan isa tions [F (3 ,69) = 5 .92 , P < .005].

In a second ana lysis com paring overa ll activity c lus tering w ith c luste ring by

partic ipan t, c lustering aga in increased across tria ls [F (4 ,92) = 6 .60 , P < .001].

A lthough ac tiv ity c luste ring w as generally higher than participan t c luste ring ,

th is d ifference on ly approached sign ificance F (1 ,23) = 2 .77 , P = .10]. Notab ly ,

ac tiv ity and partic ipan t c lustering d id not d iffer on tria l 1 under inciden ta l

learn ing.

C luster Leng th . Because not a ll sub jec ts produced clusters o f each type on

each tria l, t-tests w ere perfo rm ed on on ly those sub jects w ho produced c lusters

in each cell o f the design . G iven the sm all num ber of c luste rs for each ac tiv ity

type, ana lyses of leng th w ere perfo rm ed on on ly the th ree ac tiv ity types

com bined in com parison to partic ipan ts. O n trial 1 , activ ity and partic ipan t

c luste rs d id no t differ in leng th [2 .07 vs. 2.12; t(36) < 1 , SE = 0 .08]. O n trial 2 ,

ac tiv ity and partic ipan t c lusters d iffered reliab ly [2.52 vs. 2 .15 ; t(39) = 3 .51 ,

SE = 0 .10 , P < .01] and rem ained reliably d ifferen t on trial 3 [2 .57 vs 2 .26;

t(43) = 3.36, SE = 0 .09 , P < .01], tria l 4 [2 .66 vs. 2 .25 ; t(42) = 4 .12 , SE = 0 .10 ,

P < .01] and trial 5 (2 .61 vs. 2 .26 ; t(42 = 4 .29 , SE = 0 .11 , P < .01]. The only effec t

be tw een ad jacen t tria ls w as that ac tiv ity c lusters w ere reliab ly longer on tria l 2

than on trial 1 [t(36) = 4.50 , SE = 0 .10 , P < .01].

P ivo ting . Subjects o ften com bined ind ividua l c lus ters that were based on

d ifferen t o rgan ising princ iples in to coheren t strings of c luste rs by p ivo ting

from one organ ising princip le to the o ther around a sing le event (as described

in E xperim ent 1). P ivo ting w as m ade possib le in th is experim ent by every

critica l even t be long ing to bo th an activity and a p artic ipan t c luster (see Tab le

6 fo r exam ples). A string w as defined as a series o f tw o or m ore linked

c luste rs, w here every c luste r (excep t the last) w as linked to the fo llow ing

c luste r by the reca ll o f a p ivot even t. A string was coded as e ither an ac tiv ity

or partic ipan t string , depend ing on w hether the cluster tha t began it was an

ac tiv ity or participant cluster. T ab le 9 prov ides the m ean num ber of ac tiv ity

and partic ipan t strings for strings having two c luste rs and for strings hav ing

th ree or m ore c lusters.
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The num ber of strings increased across tria ls [F (4,92) = 7.87, M SE = 0 .34 ,

P < .001], w ith tw o-clus ter strings being m ore com m on than longer strings

[F (1 ,23) = 25 .12 , M SE = 0 .31 , P < .001]. A c tiv ity and partic ipan t strings d id not

d iffer [F (1 ,23) < 1 , M SE = 0 .40], and no in teractions w ere significan t.

Tab le 9 also show s in paren theses the num ber of sub jec ts who produced

strings of various types on a g iven trial. A g iven subject m ay be represented in

m ore than one cell on any g iven tria l if tha t sub ject’ s pro toco l con tained strings

of d ifferent types and /o r leng ths . A s can be seen from T able 9 , the num ber of

subjec ts produc ing each type and leng th of string rough ly para lle led the resu lts

fo r num ber of strings.

Ind iv idua l D ifferences. T he analyses presen ted so fa r do not d ifferen tia te

betw een the possib ility that all sub jec ts used both organ ising princ ip les versus

the possib ility tha t sub jec ts d iffe red system atica lly in their p refe rred organ isa -

tion . T o explo re th is issue, w e assessed three ind ividu al difference m easures.

Total c lus ters m easured the num ber of ac tiv ity c luste rs p roduced by a sub jec t,

d iv ided by h is o r her to ta l num ber of c lus ters. S trings m easured the num ber of

activ ity strings, d iv ided by the to ta l num ber of strings. Independen t clusters

m easured the num ber of ac tiv ity c lusters that d id no t be long to a string , d iv ided

by the to tal num ber of c lusters no t belonging to a string .

Scores ranged from 0 to 1 for each m easure, w ith values near 0 represen ting a

prefe rence fo r partic ipan t organ isa tion and va lues near 1 representing a

prefe rence fo r activ ity organ isa tion . Subjects w ith scores of .33 or low er w ere

TABLE 9
Mean Frequency of Strings Produced per Subject and Frequency of

Subjects Producing Strings (in Parentheses) in Experiment 2

Typ e o f S tr in g

T r ia l P a r tic ipan t A c tiv i ty

S tring s o f Tw o C lu ste rs

1 0 .12 (4 ) 0 .2 1 (5 )

2 0 .33 (6 ) 0 .5 4 (1 0)

3 0 .37 (8 ) 0 .7 9 (1 2)

4 0 .79 (1 2) 0 .4 6 (9 )

5 0 .62 (1 1) 0 .7 5 (1 2)

String s o f Th ree or M ore C lus te rs

1 0 .04 (1 ) 0 .0 4 (1 )

2 0 .12 (3 ) 0 .2 5 (5 )

3 0 .42 (8 ) 0 .2 9 (5 )

4 0 .42 (8 ) 0 .2 9 (7 )

5 0 .29 (7 ) 0 .2 9 (6 )

T h e n u m be r of sub jec ts w ho co uld h av e pro du ced s trin g s in e ac h co nd it io n w as 2 4 .
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considered to be ``partic ipan t dom inan t’ ’ , sub jec ts w ith scores betw een .33 and

.67 w ere considered to be ``equ iva len t’ ’ , and sub jects w ith scores of .67 or

h igher w ere considered to be ``activ ity dom inan t’ ’ . Table 10 provides the

d istribution of subjec ts across tria ls for each m easure.

O n trial 1 , a m ajo rity of sub jects w ere ac tivity dom inan t on all three

m easures. H owever, a quarte r o f the subjects w ere partic ipant dom inan t on tria l

1 , as m easured by tota l c luste rs, and ano ther quarter used partic ipan t and ac tiv ity

c luste ring equ ivalently. Furthe rm ore , the to tal c lusters results show that subjec ts

evolved tow ards be ing equ iva len t on trials 2 th rough 5 . By tria l 5, rough ly equal

num bers of subjec ts w ere ac tivity dom inan t and equ ivalen t fo r th is m easure. In

contrast, the strings m easure rem ained pola rised , g iven tha t few sub jec ts began

strings w ith ac tiv ity and partic ipant c lusters equ ivalently. Instead , the percen tage

of sub jects beg inning strings w ith activity clusters hovered around 60% , w hereas

the percen tage of subjects beginn ing strings w ith partic ipan t c lusters inc reased

from 17% to 41% . F inally , sub jec ts’ p refe rences for independen t clusters

rem ained fa irly constan t over trials, w ith abou t tw ice as m any sub jects alw ays

pre ferring independent activity clusters as sub jec ts pre ferring independen t

partic ipan t c luste rs.

M ost sub jec ts rem ained re la tive ly consistent in the ir o rgan isation across

trials. O f the 24 sub jec ts, on ly 6 show ed any m ajor change in their p referred

TABLE 10
Proportions of Subjects Exhibiting Particular Organisational Styles

O rg a nisa tion a l S ty le

T ria l P ar tic ip an t D om in a nt E q uiva len t A c tiv i ty D o m in an t

T o ta l C lus ter s

1 .2 5 .21 .54

2 .1 2 .50 .38

3 .1 7 .46 .38

4 .2 5 .50 .25

5 .1 2 .42 .46

S tr in g s

1 .1 7 .17 .67

2 .1 3 .13 .73

3 .3 3 .17 .50

4 .6 2 .10 .29

5 .4 1 .00 .59

In d ep en den t C lu ste rs

1 .2 9 .10 .62

2 .2 2 .22 .56

3 .2 9 .12 .60

4 .3 0 .13 .56

5 .3 5 .09 .56
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m ode of organ isa tion . Each of these six sub jec ts sh ifted on trial 2 from an

activ ity dom inan t o rgan isation to an organisa tion tha t u tilised ac tiv ity and

participan t o rgan isa tions equ ivalently . A ll bu t one of the rem ain ing 18 sub jects

(w ho cou ld no t be classified defin itive ly overa ll) m ainta ined one of the th ree

organ isationa l styles th roughou t the five tria ls. O f these subjects, 13 w ere

consisten tly activity dom inan t, 3 were consisten tly participant dom inan t, and 1

w as consisten tly equ iva len t.

Discussion

Sim ilar to the resu lts of Experim en t 1, the resu lts o f E xperim en t 2 disconfirm the

strong activ ity v iew . Sub jec ts reca lled participan ts as h igh ly as ac tiv itie s.

A lthough sub jec ts fo rm ed sligh tly m ore ac tiv ity c luste rs than participan t

c luste rs, th is d iffe rence w as not re liab le across tria ls. N or w as it re liab le on any

g iven trial, includ ing the first inc iden ta l trial and the la ter intentional tria ls. A t

the leve l o f ind iv idua l sub jec ts, m any sub jec ts form ed partic ipan t clusters from

the first trial on , w ith som e sub jec ts strong ly pre ferring participan t c luste rs.

A cross the four in tentiona l trials, sub jec ts becam e increasing ly like ly to use

participan t o rgan isa tion a t the expense of activ ity organ isa tion . T oge ther, a ll o f

these resu lts ind ica te tha t sub jects readily fo rm clus ters o f even ts that do no t

share ac tivities.

H ow ever, severa l find ings suppor t the w eak ac tiv ity view . A lthough sub jects

frequently form ed participant c luste rs, they tended to fo rm activity clusters m ore

often , and ac tiv ity c luste rs a lso tended to be longer. A t the leve l o f ind ividual

subjec ts, m ore subjects rem ained activ ity dom inan t over the course of the

experim ent than ever becam e partic ipan t dom inan t. In these regards, ac tiv ity

organ isation exh ib ited a m odest advan tage over partic ipan t o rgan isation.

N everthe less, m any sub jec ts used bo th organ isa tions, even w hen they cou ld

have used one or the o ther exc lusively to organ ise a ll o f the po ten tia lly

o rgan isab le events. O n tria l 1 , 21% of the subjec ts used ac tiv ity and participant

o rgan isation equ iva len tly . By trial 5 , 42% of the sub jec ts w ere using these tw o

organ isations equ iva len tly . T hese resu lts dem onstra te clearly tha t peop le can

sim ultaneously organise even ts using tw o form s of g loba l o rgan isa tion . Peop le

a re no t lim ited to organ ising even ts on ly by ac tiv ity a t the g loba l leve l. Instead ,

peop le also organ ise even ts sim ultaneously in to m ultiple o rgan isa tions, as cross-

c lassification v iew s pred ict. T he ex tensive pivo ting that p roduced str ings furthe r

supports cross-c lassification v iew s, because p ivoting can on ly occur if a t least

som e events a re c ross-c lassified in m ultip le organ isa tions.

GENERAL DISCUSSION

Th e findings from these stud ies cast doub t on the strong ac tiv ity v iew of even t

o rgan isation . Peop le do no t organ ise even ts g loba lly on ly by ac tivities, w ith

o ther fo rm s of organ isation em bedded loca lly w ith in ac tivity c lusters (F ig. 1 ).

Ins tead , p eop le c ro ss-c la ss ify e ven ts in to m ul tip le g lo ba l o rg an isa t ion s
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sim ultaneously (F ig . 2 ). In bo th Experim en ts 1 and 2, subjec ts fo rm ed g lobal

c luste rs o f even ts tha t d id not share activ ities bu t instead shared partic ipan ts,

loca tions, and/o r tim es. Furthe rm ore , clustering in Experim en t 1 increased w hen

the num ber of shared non-ac tiv ity charac teristics inc reased from one to tw o .

E ven though these even ts shared no ac tiv ities, subjects were still ab le to

recogn ise and u tilise the increase in non-ac tiv ity sim ilarity to ach ieve grea ter

o rgan isa tion. F ina lly , sub jec ts p ivo ted betw een activity and non-ac tiv ity c lusters

in bo th experim en ts, fu rther ind ica ting that they had cross-c lassified even ts in

m ultiple o rgan isa tions. O nce subjects exhausted a c luste r o f even ts tha t shared a

charac te ristic (e .g . sw im m ing), they w ere ab le to focu s on a d iffe ren t

charac teristic of the last even t recalled (e .g . W alter Cronkite ) and sh ift the

focus of search to even ts sharing it, even w hen these even ts did not share an

ac tiv ity .

N everth eless, som e of the findings from Experim en t 2 supported the w eak

ac tiv ity v iew of organ isation . A lthough these sub jec ts tended to cross-classify

even ts in m ultiple o rgan isa tions g loba lly , they exh ibited a m odest p reference for

ac tiv ity organ isa tion . The dom inance of ac tiv ities could re flec t the ir im portance

in understanding events. D uring the com prehension o f an even t, peop le m ust

expla in m any of its aspec ts w ith respec t to the goals and p lans tha t underlie the

basic activ ity . A s a resu lt, m any relations develop be tw een the even t and ac tiv ity

know ledge . To the ex ten t tha t m ore re la tions develop to activ ity know ledge than

to o ther o rgan isa tiona l know ledge , the ac tiv ity m ay prov ide a stron ger

o rgan isa tiona l cue (B arsalou , 1995).

H ow ever, cau tion is necessary in draw ing conc lusions abou t the dom inance

of any sing le organ isation . In Experim en t 1 , subjects used partic ipants as often

as ac tivities to c luste r even ts. In E xperim en t 2 , participant o rgan isa tion was

com parab le to ac tiv ity organ isa tion on som e key m easures. F ina lly , investiga tors

have observed o ther dom inant form s of organ isa tion on occasion . For exam ple ,

C onw ay and Bekerian (1987) and B arsa lou (1988) found tha t ex tended even ts

w ere m ore im portant o rgan ise rs o f events than activ ities. B row n et al. (1986)

sim ila rly observed the im portance of ex tended even ts. A lthough ac tiv ities a re

certa in ly im portan t o rgan ise rs, they m ay no t a lways be m ost im portan t. Further

com parisons of ac tiv ities and ex tended even ts is necessa ry, and one usefu l tack

m igh t be to com pare them in m em ory for laborato ry even ts.

A second reason for cau tion concerns the ro le o f con tex t. D epending on the

goals o f the perce iver, diffe ren t o rgan isa tions m ay becom e sa lien t. A c tiv itie s a re

im portan t for strateg ists, loca tions are im portan t fo r geographers, pa rtic ipants

a re im portan t fo r biographers, tim es are im portan t for histor ians, and so fo rth . A s

peop le pursue different goals, d ifferent o rgan isations m ay becom e sa lien t and

necessa ry fo r exp la in ing re levan t events. N ev erthe less, ce rta in organ isations

m ay be of genera l im portance acro ss goa ls, such as ac tiv ities, w ith other

o rg an isa tio ns b eco m in g m o re o r less im p or tan t d epe nd ing o n c on tex t .

Furtherm ore , ex tensive cross-classification m ay alw ays occur, w ith even ts
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being organ ised into m ultiple organ isa tions sim ultaneously bu t w ith their

rela tive dom inance vary ing . T o the ex ten t that one organ isation rece ives

extensive processing , such that m any rela tions develop to even t m em ories, it

w ill dom ina te organ isation.

Cau tion is a lso w arranted in generalising results from stud ies o f labora tory

even ts to conclusions concerning natu ra l even ts. H owever, tw o fac tors suggest

tha t such conc lusions have som e basis. F irst, sim ilar resu lts have been ob tained

in na tura listic settings. B arsa lou (1988) found that peop le used partic ipan ts,

loca tions, and tim esÐ not just activitiesÐ to organ ise au tob iograph ica l even ts

g loba lly . In a se ries o f stud ies tha t assessed the free reca ll, cued reca ll, and tim ed

retrieva l of au tob iograph ica l m em ories, activ ity cues never dom inated. Indeed ,

tem pora l, pa rticipant, and loca tion cues dom ina ted activity cues on occasion .

B arsa lou (1988) a lso observed p ivo ting , w hich aga in im plies the cross-

c lassifica tion of even ts in m ultip le o rgan isa tions. T hus, the presence of

ana logous resu lts in autob iograph ica l m em ory corroborates the resu lts w e have

obta ined in a laborato ry se tting. In bo th cases, w e have observed evidence that

m ultiple organ isations cross-classify even t m em ories.

A second reason for be liev ing that our laborato ry resu lts have generality

com es from m uch prev ious research on taxonom ic organ isa tion in m em ory .

M any previous researchers have found that sub jec ts o rgan ise lists of w ords into

the fam iliar taxonom ic categories tha t pervade daily activ ity . A s these resu lts

illu stra te, peop le use th eir na tu ra l o rgan isa tiona l tendenc ies to struc tu re

inform ation in labora to ry situation s. A lthough the laborato ry even ts tha t

subjec ts rece ived in our experim en ts are un like na tu ral even ts in m any w ays,

it is no t unreasonab le to expect the organ isation of such even ts to para llel the

organ isation of na tura l even ts. W hen presented w ith a se t o f unfam iliar even ts to

reca ll, the m ost parsim onious and sim ple approach is to adop t existing

orga n isa tiona l system s. For th is reason , labora to ry se ttings can prov ide

assessm ents o f the organ isa tiona l stra teg ies that peop le use , as w ell as the

exten t to w hich certain stra teg ies dom inate under various cond itions.

These resu lts dem onstra te peop le ’ s dynam ic ability to organ ise even ts. Not

only can peop le organ ise even ts in m ultiple w ays, they also cross-classify them

in m ultip le o rgan isa tions sim ultaneously , such that they can pivo t from one

organ isation to ano ther during retrieval. M uch rem ains to be lea rned abou t the

represen ta tional and processing m echan ism s tha t m ak e such flex ib le perfor-

m ance possib le .

M an u sc rip t re c e iv ed 2 8 A u gu s t 19 9 6

M an u sc rip t a c c ep ted 3 0 A u gu s t 19 9 6
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