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Geacral Litereture Review

Sornative Associative and. Cueing Studies

Initial studies during the 1950ts which exanined the relationships
bctwecn associative and. organizational theories of learning began by 1n-

epecting frce rccall protocols for evid.ence of clustering of associatively
rele.tcd itcns, f¡¡pically, various indicies of associative strength r¡ere

d.erived. on the basis of nfree associations'r given by subjects to stimulus
words, and. thcn free recall protocols were examined. for occurrences of'
thesc particular groupings. These studies have ind-icated. that.the prod.ucts

of free reca'ìl lcarning a¡rd. associativc learning nay be related. in sorac merurer.

Jenkins, l,Î1nk, & RusseII (tgl8) and Jenkins & Rr¡sse1l (lg¡Z) examined.

the relationship between the Kent-Rosanoff word. association list anal

clustering in free recall experiments. fh.e Kent-Rosanoff word. association

Iist is a conpilation of the frequency with ¡¡hich each stimulus word. 
-

elicited. a given response r+hen presented to IOOB subjects (fcnt & Rosanoff,

1910, as cited in M¿rshall & Cofer, 1961). ILre associative strength between

a glven stimulus and. response is ind.icated. by the frequency with whieh the

stiraulus clicits that response. Jenkins et el (fg¡g) selected. worrl pairs
for four degrees of associative strength, and. constmcted. four separate

rand.om r¡ord lists r*hich wcre presented. or"ally to subjects at a one word

per second. rate. lhe subjects then free recalled. the l1sts, and the recall
protocols wêre exemi¡red. for the frequency of occurrence of Kent-Rosanoff .

essociatiye pairs. .It nas found that the number of associated pairs recaLled.

together increased. monotonically as a function of averege associative

strength, ancl that the neen mrmber of words recalled was directly related.

to theü associative strength. Ilsing'this seme procedure, Jenkins & Russcll
(lg>Z) found. that the mean nunber of Kent-Rosanoff pairings was significantly
greater than id.losyncratic pa:i.rings. Ílhe free recall protocols faithfully
rcflected. the basic associativc painrise deper:dencies d.erived. fron the

frcquency wlth ¡vtrich eech Kcnt-Rosanoff stÍnulus elicited. each response.
, In one of his early studies, Bousfiefd (1 951) ext¿nd.ed. the notion of

elustcring to experirqentcr d.efined categories based upon selected. titles
or Ra¡rês und.er rihich a llst of subord.inates could. be compiled.. He also
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d.efincd a cluster es n a sequencè of associates havlng en essential rela-
tionship between its members.rr This essential relationship may be specified.

by the category title so that all the subordinates become d.irect or inilirðct
sssociates of the category title (f:-e14, D69), Such experimenter d.efined

lists often have high degrees of interitem associative strength (f.I..0.;S.)
rrhiclr Deese çll>Ð has defined. as the average relative frequency wíth which

ell itens in a given list of stinuli tend to elicit eIl other itens in the

sanc list as free associates. Sousfield. chose animalsr peoplcls names¡

professions, and vegetables as category titles. I'ifteen subordinates were

ehosen as examples of each category and. presented orally to subjccts at a

J second.s per word rate. Recsll protocols were then exanined. for occurrences

of seguences of two or more worrds from the same category. lÏhe results showed

the subjccts clustered. itens at greater than chance levels fo:ming groups

of word.s of size two up to groups containing as many as seven itenso

Bousfield & tohen (1255) replicated Ilousfield (1 )JJ) winile attenpting
to ass¿ss the cffects of Thornd.ike-Lorge frequency of word. usege upon degree

of clustering. Ttre same proced.ure was employed except that tvo levcls of
Thornd.i*e-Lorge rvord. frequency were used to construct tr¡o separatc lists
of category itens. Mean r¡ord.s reca1led. for the low frequency list were 22'.18

uhlle nea¡r word recall for the high frequency list was 25.55. This difference
Ls not large, but is reported. as significant. Extent of clustering was

significantl-y above chance 1evels for both word frequency groups, and. r¡hile

clustering rras lower for the 1or+ frequency wonl listr this diffêtencc
betsecn groups rras not large. .Sousfield & Cohen (ll>6) again assessed the

extent of clustering based upon experirnenter defined catego¡ies as a fu¡ctlon
of thc number of categories (NC) per 1ist. [otal list length (40 word.s)

ras held. constant r+hile either 2rQ, or I categories .wqri used. per list.
flhus, the number of ite¡ns per catcgory (fpC) r,as eithe r 20, 10, or ! word.s

for thc 2rQ., ot I category cond.itions, respectively. Extent of clustering
$es assêssed. by the nean ratio of repetÍtion (nR) wfri.ch is a ratio of the

obtai¡¡ecL repetitions to the number of repetitions possible for the number.

of sords recalled.. A repetition is the contiguous occurrence of two itens
ln a subjectrs free rccall protocol from the same experimenter d.efined.

ealegory. It sâs fou¡d. that as the nunber of categories increased ( as IPC

decreased) tfre extcirt of clustering :i-ncreased when compared with chance



clustcring levels. Thls effect was agai-n confirrncd- in a second. e:çeriment.

fn general¡ these early studies of clustering support the h¡4pothesis that
chunking in free recall learning i's deternined by natural language habits
besed upon ind.lrect associative relationships

Sousfield, Cohen, & Wftnarsfr (tll8) extend.ed the notion of associative

etrcngth from the single S-R relationships established. by the Kent-Rosanoff

Ilsts to nultiplc responses given to category nanes. Subjects were esked

to l1st the firæt four itens that occurred to then when presented rlith
forty-three categorlr names, (taxononic gr.oups). This normative d.ata provid.ed.

frequencies of occursrence for üre rcsponses elicited. by the cetegory naires

chich werc used. to cxanine the effects of word frequency upon clustering
for various texonbmic groups. Four ii"t" of 40 stimulus itens each were

eonstnrcted. conprising two high frequency and. two low frequency word lists.
Eech List contained. 1O word,s from four d.ifferent categories. l{ord.s in each

liet lrere presented. once at z 2.5 second. rate, and a five minute free rccall
f.ollowed. lmncd.iatcly. i'iean r¡o¡d recall nas significantly greater for the

hlgh frcquency associates of the category nemes than for the low frequency

essocletes. Also, clustering as asscssed- by RR was significantly greater
for thc high frequency essociatee. Thus, it rrould. appeer that both word,

¡ecaIl and. clustering in free r¡call learning are reiated to the essociative

strength of S-R bonds vhether.these relationships a.re assessed. on'the basls

of single rcsponses to a stinulus word or larrltiple responses to cl¿sses of
uorrte (category nancs ).
' lfumcrous rother meesures of associative rclatedness have been d.evelo¡rd.

These meesuxês have been reviewed (Marshall & Cofer, 196Ð with the conclu-

eion that both d.irect and. ind.Írect associative Índicíes eppear to have

eonsldcrable power in pred.ictir6' the clustering of word.s in free recalI.
lit¿rshaIl (lg6l) cxa¡ained the index of total assocfation (ffn) end the ind.ex

of concept cohesivêness (fCC) both of rrhich are &ssocÍative measures. Ee

found that both IIA and. ICC were significantly related to word, recall and

clustering eE assessed. by RR. Eovever, while a general consens¡us exists
th¿t associative indicies can pred.ict clustering in free recall, it bas been

founcl that various associative indicies are not always co¡reIated.. Sone

sppeer to be neasurÍng d.ifferent correlates of thc clustering phenonen¿o



For exanple, Pollio & Christy (1)6!) evaLuated the effects of interite¡o
¿ssoci.ative strength upon the number of word.s recalled in a free recall task.

Three 22 item lists varying in IIAS (low, medium, hig'h) wexe constructed.

enploying rrfifler itemsrf before and after thc critical portion of each list
to control for prinacy and. rccency cffects. Items r¡ere pxesented. visually
et e 1.2 second rateo Superior recall r¡as obtained. for the ned.iun value

fIAS list, br¡t recell rernained the sane for both low or high value IIAS lists'
llhese results differ fron those of Je4kins, Mink & h¡sscll (lg¡g) who found

that lncreases in associative. strength were positively conelated, r*ith in-
creeses Ín sord recall. This discrepancy is possibly related. to'Jer¡kins ,

Mink & Rr¡sscllts (t958) use of the Kent-Rosanoff r+ord associa.tion l1st
wblch epplles to singte pairs of words¡ while IIAS is ¿ neasure of association

au¡ong specifiecl' groups of words.

Bouefielai, Steward å, Cowan (116+) also attenpted to assess the corres-
pondence between two associative indicies - IIAS and the inôex of stinulus
cquivalencc (fSn). Thq ISE measure is d.erived. from single response free
¿esociatÍons to stinuli that are all ne¡ab¿rs of a single category. For

eranple, given the itens ant, bee¡ beetler and gnat which ere all nenbers

of the insect category, the ISE meesure represents the sunm¿tion of the

nunber of free associates given as conmon responses to two or morc category

Ltens" Sousfield. ct aI also hoped. to'combine the IIAS and. fSE measu=es to

fo¡n a more.powerful pred.ictor of clustering. Subjects free recalled. one

of'two liste in which Thornd.ike-torgc word frequency a^nd taxononic frequeney

(Cohen, Bousf ield ¡ & l,thitmarsh, 1958) were manipulated. ft was found that

clustering (nn) afa not vary as a functÍon of lhorndikc-Lorge rrord. frequencyt

br¡t r¡as eignificantly greater for the high frequency taxonomic groups when

eonpared with low frequency taxononic groups. Word. ¡ecaLl vas si-gnifica,ntly
greater for the high Thornclike-Lorge frequency 1ist. Deesets IIÂS meastr.re

was next cornputed. for each of the four taxononic categorles in each list.
|[he IIAS meesure was positively co¡relatett r+ith clustering in the high and

low' f,a;rononic cetegories, .but. und.erestj.mated. clustering f or the l-ow taron-
omic categories, In ad.dition, it wes conclud.ed. thet the ISE measuÌe w&s

not read.ity applicable for assessing the related.ncss of taxononic groups

of .words, and. d.id not werrant further consid.eration as a predictive lndex



of clustering. The lack of correspondence betr¡een ind.icies of associative
strength and. their relative incffectiveness as predictors of d.egree of
clustoring are major drar¡backs against their use es reliable instruments
to assess the continuS-ty of organÍzational and. associate concepts of learning.
l[his problen is partly due to the vcriability of individual subject-directed
organizational strategies enployed. d.uring free recall learning.

Cofer (116S) has aptly illustrated. that this variability of organiza-.
tlonal strategics is related to how obvious the relationships a,nong the
rords in e given l1st may be. The more eonspicuous the relatlonships, the
more like&y the subject is to group thc r¡ord.s accorrling to the experlmenterfs
cxpectations. Thus in onc of lvl¿rshallts studies (lg6l), a free recall
experiment was conducted in rrhich sÍx lists of 24 randomly orclered words

representing sit lewels of uutual relatedness (proportion of associations
tno..vords have in common orr." o,tt their associations) were presented. to six
gloups of subjects. Clustering was neasìjrred. at ecch leve1 of rmtual re-
latcdness by Cohen, Sakoda & Sousfieldts (t)J!) ratío of repetition (¡n).
Âs nutual relatedness decreased", clust'ering did. not d.eorease as rapid.ly as

hatl'been expected.. This was because subjects invented their own clustering
sehenes es thc obvious associations between word.s in the list became less
end less coÍrnon. At the lovest levels of mutual related.ness idiosyncratic
clustering accounted for up to {flo of the total clustering obtainerl, whfle
at high leveLs of nutual rel-atedness, clirstering accurately ni:rored the
experimenterf s selected painrise d.epend.encies. lhus, there is no necessity
to assume that a subject mrst organize the r¿ord.s of a I1st Ín d.irect
correspondence with assessrnents of their essocietive related.ness besed. on

arqr partlcular measuxe.

Iqdecd., Tulving (1964) fras noted that ar5r tno word.s nay be considered
ss æf,atccl d.epending upon their context r¡-ithin a list of word.s or upon souê

superord.inate category title or neme und.er vhich they nay be classified..
AIso, whil-e specific r¡ord.s rnay appear unrelated to the experi¡nenter or erê
unrelated. in te::ns of ccrtain no:roatíve d.at¿ in no way preclud.es the
possibility that a subject nay organize word.s in a vay that is meaningful
only to hÍnse1f.. th¡lving (1962) tras shown that tfunrelated,[ (not related.
in nom¿tive data) listl of r+ord.s are typically organized i.nto sequences
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of sords relatêd. in somc neaningful fashion to the subjectrand. that a strong
correlation exists betr+eeniliosyncratie clustcri-ng and. word. rcca11. lkrese

sequences of words oig€nized by the subject have been ter"ned. ftS unítstr while
expected. scqueÌÌces based. upon normatlve ðat¿ or experinenter d.efined.

categories heve been te::med- tfE unitsn (fulving, 1968). The point is sinply
'that d.espite the prêsence of well established nozrnatÍve relationships based.

upon associative ind.icies for any givcn set of words, there is no reason
. -trtry the subject must organize the word.s accord.ing to a cornnonly accepted.

':patte:m. fhe conposite characteristics of a specific group of uords may

notlÍfy relationships based. on free association norms, 'Whilc associative
. theory has not preclud.cd. this possibility, organizational theorists ha.ve

beea prÍnarily responsible for elaborating the ca,uses and mechanisms of such

groupings. It is important to note that groups of lro¡ds may be well orgànized
on either a.n idiosyncratlc or no-rnatlve basis. Howcver, assessing d.egrees

of clustering by rcference to associative nor"ns nay well und.erestirnate the
total extent of a subjectts organizational schema (Marshall, 196r). Âs such,

correlations betneen associative indieies and. measures of clustering cen

Ílhc proliferation of associative indicies (Marshall & Cofer, 1961)

has. not been helpful in d.evising a quantltatively accurate predictor of
cluste¡ingr and has shown that associative indicies are inconsistent in
pred.icting clustering ("Tenkins, Mink & Russell, (lg5eh Sousfield, Steward &

*lOow¿n , (l'964). A questÍon of basic concern given al1 these associative
i¡rdicies is to d.eternine r+hichr if anyr are most generally representative
of subjeitst clustering schernes in free recaIl. This task hes received.

little attention to date due to evidence presented earlier ndting that the
,cxtent to r¡hich a subjectts clustering schemq corresponds with an esso-
ciatÍve index varies as a function of tÀe ind.ividual tist itens thenselves
¿nËI theÍr relation to each other as determined. by the context of the List
¿s a whole (futving , 1968ì Cofer, 196il. llhere is in fact no one [begtn

essoclative meesure. Despite these inadequacies, the notion that sinple
: associative relationships nay pred.ominate in f¡ee recall procêsses has been

Bucces sfully denonstrated..



tr'ield, (1969, Ilnpublished. Doctoral Thesis) evaluated. the effects of
IIA.S upon clustering within categories of lists. Â free recall parattigm

vas enployed. in vhich subjects recalled JO word lists consisting of six
categories of five members each. Categories l¿ithin llsts were selected.
to represent elther low or hi6h fü.S values (ie., the IIAS varÍable applied. 

,l:'.:
only to the vords in e tist fron the såne category), The results l-ndicated.

that interiten assocÍative strength r+as positively cocclated. with clusterlng
(nn) of ite¡ns fron the sane category and. with thc number of r+ords recalled.
fron within categorieg.

The preceding stud.ies have general-ly shown that the degree of clusterlng "',' ,''

1n frec recall is directly related to measures of associatÍve strengtho
TÌ¡is f lnd.ing supports the notion of 'a sirailarity 1n free recall and esso-
ciative learnlng, but the preeise nature of this similarity has remained.
'bbs'cu¡c" Thls is partly due to an inability to develop an associatlve index
witl¡ a htgh d.egree of generality or pred.ictive s.eeurecy. Â second related
problen has been the d.evclopment of a measure of clustering servi-ng to
eco,urately reprcsent the subjectts organizational scheme. Stojak (l9Tl,
pcesonal conr¡unication) has outlined, the inconsistencies and. probleus in
for¡nulating a trlly repr€sentative measure of cl-usterilg in free recalL
protocols. This is partly a mathenatical problen rclated. to compensating

for chance clustering levels and. the number of itens recelled. on any one

trfat. Hot¡cver, whilc recent fo:mulas have been d.erived. to compensate

for these factors a basic problen of fund.anental inportance still exiets
¿ttribut¿ble to the nature of thc free recall parad.igm itself. fn esscnce,

ftee recall protocols do not allow one to d.efine utrat partlcular norninal

units are part of arqr given cluster. The clusters thenselves cannot be

d.cfincd and so neither can their exact size (nunber of nominal units) be

d.ctc:mined.. It is therefore legitinate to ask upon what logical basis one

c&n &ssess rrclusteringtr with d.ependent measures designed to examine only
pai:*rlsc d.ependencies. ff one aceepts the posslbility that a c1-uster may i

consist .of nore than two noninal units this problen beeomes quite apparent. .

Despite the fact that various rneasures have recently become available for
¿ssessncnt of tfsupposed.ï clusters of sizes larger than trro units (Pellegrino,
1972)¡ free recáll proiocols d.o not readily confo¡n to precise statements
concerning r+Ìrat is and. what is not a given cluster. A verbal o¡ vrj.tten
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record. of recalled. r.¡ords does not necessarily provid.e clear evidence of
shere one cluster begins end. end.s, how mar¡r vords a.re in the cluster, or
how many clusters have been fo::ned. Given the siraple free ¡ecall parad.igm

experimentcr is still forced to'inpos.e his own conceptions of what a

clustcr is s^nd. thus, evaluation* of speciffc relationshíps between clust¿rs :: :

rnd S-R units 1s not possible. ':":'::':

SosLd.cs the sinple free recall study investigations of the effccts
of iueing upon recall also nerlt exarojnation. Demonstrations of the

posltive effects of cueing upon retrieval after free recall learning allows ,,,,,
for a d.iffcrentlation between avallab1e and. eccessiblc itens (tutving, 1964, i,.,:¡,,,',

1968), and supports the notion that dependencles (associations) cxist enong 
::

: - ':..:....
.Etorcd units in memory (Und.erwood, 1972, Postman, 1972; hlood, 1972)r . .',,'.,,'.',

Provicling categorlr nâ^nes during recall facilitates the retrieval of higher
'order mêmory units (fufving'& Pearlstone, 1966; TulvÍng & Psotka, 1971;

Itcåst, 1972). In so far as cucs fail to facilltate recall, a casi nay be 
',

rnade for the lnd,epend.ence of events j-n neraorj-a1 processes (Slamecka, 1968, I .

1969l1972),and.'higherord.erunitsforned.duringfreereca111earnirrg
woultl then have r1o common characteristics with associative conceptions of

. Eêmory. FxaminatÍon of the possible reasons why cues may fail to facilitate 
i

recaI1isthereforenecesSa1y,assuchevid.encereprèsentsanapparent.:
inpasse for essoclatlve conceptÍons of memory Ín free recall learrning. 

i

. Gene¡ially, 1t has been.agreed. that rettfer¡al cucs facilitate recall
I orùy nhen presented. d.uring both learning and. retrieval (Wooel, 1972i ì, ,

- ^-¡ \ :.: :'': : l

Postnan, 1972¡ lhomson & lulving ¡ 197Oi lPulving & Iiladigan , 1970). Thc , ',:, "

efficiency of retrieval cues also depend.s upon the type of coding operations ,,'.,'',.

that occur tturing input (Vood. , 1972). Ilnd.enrood. (t 972)' has noted, that 
: :: 

'

essociative ettxibutes (word.-word and word-context) probably plå.y en

inporta^nt role in cncod.ing and. retrieval processes. Determinants of these

codlng operations ere prê-experinental language hablts, tJæe of list 
i:,:::.:.

. (catcgorized. vs. uncategorized.), Íd.iosyncratÍc organizational preferences, ',,,'
.ead'corob1ned'|rgroupl|'characieristÍcs(wood,'|972;Postml,n,1972)oThe

effcctiveness of a retrieval cuc then varies as a function of tåe tenporal ,
spatial and. senantic characteristics it has in common r¡ith no¡nina1 units

. eonprlsing the trigher tr¿er unit (Tutving & Madigan, 1970¡ f\rlving¡ 1972). .

Given the coaplex list of factorg that nay influence the effectiveness of ,,.,-,,,,



aa cxperímeatally provid.ed cue, the failure bf sone cues to facÍlitate rccall
cannot be accepted. as prima facle evid.ence for the ind.epend.ence of ¡aemorial
processes in free recall learning.

Soth Postnan (1971, 1972) and Wood (lglZ) have d,iscussed essentially
associatlve interpretations of eueing research speaking of ninteriten
d.epend.enci-esrr or the ndepend.ency h¡ryothesisrr. îhe logic of this approach ::'::--::''

inplies that if norainal units consid.ered. to bc part of a chunk are inter-
rclated vl.a interiten networks then recall of ar¡r one unit should increase
tbe probability of recalling other related. units conprising thê chunk 

,,.,,, ,,

(Wooci, 1972). Ttrat is, chunks composed. of na4y nominal units should tend. ',,',i''.'
to act as a sÍngle unit when recalled. or forgotten. lhis notion of inter- - : -

itcn d.ependencies and. chunks nay be subsumed. uúd.er traêitional associative 
,,.,,, 

,.,'-.,

concepts of d.irect and indirect. associativ'e relationships.
Field. (1 969) nas outlined. these direct and indirect notions of

:

associative clustering. kiefly, word.s presented during learning nay be 
l

percelved. by the subject to be related. or unrelated. If two or uore word.s 
l

8.3e perceived. as related. or are perceived as part of the same taxonomic
category, they tend to be recalled. together (futving, 1962; Bousfleld., 1951).
Related r¡ord.s nay be classifled as eithe¡ direct or ind.irect associates 

lof each other. The vord.s ttdogo and. trcatn nay be perceived. as d.irect a.sso-

cLatcs by a subject and. therefore occur together in his free recall protocolo
rf the subjcct first recalls 'dog,t the ïesponse n eatn may be said. to be

elicited. as a high frequency associate of the word. 'dog'.
fn acldttíon to direct associations among items of a chunk, ind.irect t.: '.,i,:

' associatiqns nay also be d.eveloped, ]rrords within a chunk may have one or ,,:,.,'.:

nses that have not baen o"e=arrt, 
" 

"""''moÌe comnion assoclativc responses that have not been presented. in the word

lÍst. tr'or cxanple, the l¡orrls "dogt and. ncattf may both elicit the conmon

response traninaltro Recall ¡nay nol¿ occurc vie two niajor routes. First,
provision of the word animal as a recall cue may ¿licit the r+ords tdogn

aad. Þcatr as exenplars of this cetegory (aninals) provid.ing the subject ,','i'.,,,

has recognized. ard encod.ed these two itens as franimal,r category instances.

. Secondly, provlsion of either ttdogt or ncattr as a stiruirlus cue nay ellcit
the category ne¡ne or ned.i.ator (anÍnal) wË;fch in turn elicits the other

?-- 6--category insta¡roe. fn free recall stud.iea enploying category names or listg __p __,__9__y

itens aa cuês.r it is expected that recall would. increase when these cues .. :,


