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The Occurrence of Clustering in the hecall of ltandomly 

Arranged Words of Different Frequencies-of-Usage 

In an earlier study the writers (1) undertook to detennine the in-· 

fluence of reinforcement on the incidence of clustering occurring in the 

recall of a randomly arranged list of stimulus-v.rords comprising four cate­

gories of items. Clustering was defined as the occurrence of sequences 

of two or more words in the same category. heinforeement was controlled 

on the basis of the number of presentations of the stimulus-words during 

the learning period. "It was foum that under these conditions reinforce­

m~nt was effective in producing predictable changes in clust~ring. Logi­

cally we may state that th(, purpose of tne present study is also to in­

vestigate the influence of reinforcement on th~ clustering of verbal 

responses in rt:call. As generally used, the term reiuforcement r1;fers to 

an action or condition having as one of its results th~ strengthening 

of habits. In dealing with tho learning of words in a laboratory Eitua­

tion, it is neceseary to recognize that varying amounts of reinforcemtnt 

have taken place prior to such additional reinforcement as may be added 

during the· controlloo learning. In our earlier ~:x.pcrimt3nt, we dealt with 

tht! results of imposing varying amounts of additional rtlinforcement dur­

ing a controlled learning situation. The present study differs in that 

it undertook to make use of the varying degrees of prior reinforc1;ment. 

'.J'.'his was done on th~ basis of selecting words for th~ stimulus-lists 

according to their frequency-of-usage counts. 1bese fr1;quencies were 

obtained from the 'lhornciikc-Lorgc tables (3). \we recognize that th~ use 

~ of word-counts fr001 ·.-Jritten material as an index of their prior rein­

forcement is a soruewhat crude undertaking. It appears empirically 

justifi~d, however, and has the advantage of operationE.Ll precision. 

vvhile we may specify different operations for achieving reinforcemt;nt, 

we can assume that the n1easur~b~c effects on resultant habit strength 

remain essentially the sam~ rl,;gardll,)ss of ho1~ th cl strongth was acquirt:d. 

0n this assumption we undertook to test thi:: samt. l1Jpothescs relating to 

the et'f'ects of reinforcement on clustering as w~re propo&ed for tho ear­

lier study. Th~se hypotheses WQre stated as follows: 

l. The total llmount of clustering in th0 recall of' run­

domiz~d vurbnl ~ssociutas should be a positive 
function of the dcgreo of th~ir reinforceme nt. 

2. The:: progruf-siv(; chnngts in ch .::t 1;; ring from tht; begin­

ning to th E:. end of recall of u. group of r: ... ndomized 

associ.:ites shoul d b1;; modifi~d by reinforc~mcnt in 
the following w1.:.ys: 

a. The initi0.l lcvd of' clust~ring shculd 
b1;; a pof-itive functfor. of rd nforcE:.uvnt. 
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b. 'l'here should be a positive I't..lationship 
between reinforcement and the speed of 
attainment of ma.xinrum clustering. 

c. fo:· a.Ll levels of rein1 orcement, clus­
tering should tend to decrease as the 
supply of avail&ble a~sociates approaches 
exhaustion. 

NJ:.TI!OO 

Subje.£!:!. The subjects were 150 un1ergl'aduate students in intro­
ductory psychology t:nrolled in six laboratory sections ranging in dze 
fro1a 22 to 29 members. They were divided into two experimental groups, 
each comprising the students in three laooi~atorJ sections, and each hav­
ing a total of 75 students. 

Stimulus-~iaterial and Aoparatus. 'l'wo lists of sti1nulus-words were 
prapared from tht.: 'fi,orrxiike-LMge tablE:is (3) to meet the following speci­
fications: (a) each list was to comprise (:fJ nouns with 15-cach in the 
following four c&.tegories, namely, animals, ~, ;1rofesaion1, and 
vegetables; (b) one 11st was to contain words u . ." hlgh l'ruqucncies, and 
the other, ¼ords of low frequencies; (c) th-.: m~un "ord-frequcncy for ~ach 
category shoulu be the same within each list; (d) for (Jach cat1;;go1·y the 
1·10rds in tach li~t shot..ld match at' clo~ol.Y as poesiblo '1Jith respect to 
numbe;r of fyllables. ,:c had originally hoped t o .:.,nploy a thret:-fold fre­
quency rang~, but this ~roved to bu ir.lposeibl~ bccaus~ uf our rath~r 
rigid spt:cii'ications for thu constructi on of thu liste, The two lists 
of stimulus-words appr.. ar in ·rablc l along with thoir syllabic counts and 
Thorndike-Lorge frequ1;ncies. Tnti i torus from each of t.hu two lists 1-1ere 
randomized and transferrtid in their random ord (: rs to slides. To ~xpose 
th~ words on a screen, we usod a proj1;ctor 1-lith a. movabltJ mask. Tho 
words were r;roj~ctcd singly and a.t tho rate of three seconds per word. 
Mimeographed data sheets were preparod for ue-1:; by tht: subjects in \-riting 
the words they v,ero able to r~cal.l. Th1;;sc shoets were. 8½ 11 X 11 11 in size 
and divided into fivo colwnns nwubcr~d in con::ecutive order. 

Procedure. llS already indicr.ted, th\;, subjl.;cts .-1ere divided into 
two t.~~·ntal gruups, ~1:1.ch with three sub-grou'"1s, unu t:Xpl;rimental 
group r1;;c -, ived th\:, low frequ~ncJ stimulus-words ard the: other the words 
witb high f'r\;quoncit:s. Tho f;Xperimcnt was conductt.d in the; small l~c­
turt:: room whf..rc th;;; stud,.mts in t;ach sub-groti.p e.fsemblod during the 
i;cht:!dulcd period. 'fh<.: proct.ldure conforn1cd with th&t describe:d in detail 
in tht- cc.rli t;; r study (1), and was 2.s follows. l'h..: experimenter dis­
tributed the clatL shct.ts ::>.nd requested tho cooperation of th1:: subjt.;cts. 
He infon:ted ti11:;m tnat a list of .-1ordE, would be pr0jcctud on the screen 
on1;; at a t:iin~ r.nd thl1t following the projoctio11 thtl.Y weN to write as 
many words as the)· could rt;call in th~ ordur in which thc.. y were r~callcd. 
ht; explained further that at a given eignal they wurc to start writing 
in thu first column of th(;; dt1ta sheets anc! th«'lt at intervals thtiy would 
b-.:.: told to shift to th1;.. next column r.nd continue with more wordt5, The 
expcrim~ntcr th~n went to th~ proj clctor and exposed the compl~te list 
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of words once. 1'hree seconds after the final word had appeared on the 
screen, tt1e subjects were told to start writing the words they were able 
to recall. 'Ibe signals for shifting to succeeding columns were given at 
two-minute intervals, thus allowing a total of ten minut 0

~ for recall. 
In this way each of three sub-groups received the List v- high frequency 
words and three sub-groups received the 1,,w frequency ,:t,rde, 

RESUL'IS 

Preparation of Data. Several steps were taken in order to facilitate the 
statistica'I analysis of the data. First, the words appearing in each list 
of recalled items were numbered in consecutive order. i:Ach word was t hen 
labelled as follows to indicate its classification: ~,for~~; ji, 
for !!!m!li E, for professions;~' for vefetables; ,!, for words which were 
illegible, or if legible, could not be c assed in any one of tht! four 
experimental categories. Items which were classed as 6_, ~for Y., but 
did not appear in the list of stimulus-words, were given the additional 
label !Y:• 1his classification identifies two types of errors, or what we 
would prefer to term intrusions. We shall here refer to th6 !i-words as 
categorical intrusions and the I-words as irl'elevant intrusions. Having 
labelled all items according to-this scheme, all sequencef of two or more 
words in the same category were bracketed to indicate clust ering. In 
doing this we made no discrimination against the ~-words. This is con­
sistent with our definition of clustering and tht; oxistence of such in­
trusions is evidence of tht potency of th \,; organizing t endency under 
investigation. 

'rhe analyees made of our data followt:d in general th~ plan of the 
earlier study (1). 

helationship b~tween ~-Freguencie~ !!!! ~ ~ Nwr,ber 2£ ~ ttecall~d. 
If we have correctly assumt;d that word frequency-of-usage counts may 
serve as an index of reinforcement, it would follow t ha t with the op!)f'r­
tunity to memorize hEild constant, the amount of recall for the nigh .fre­
quency words should be greater than that for the words of low frequt::nci s. 
This expectation was verified in the data. For the nigh frequency words 
the m\,;an number r€:called was 25.55 with a standard deviation of 5.32. 
The corres!)Onding results for the low frequenci words were 22.18 and 
5.95. The critical ratio of these mt. ans is J.66. Tni e indica. t cs that 
the:: mt::an number of high frequency words recalled was about 15 pe r c<;nt 
higher than the mean for the words of low frequency and t hat tnis dif­
furence is statistically reliable. 

helationship between ,,Ord-Frequencies ~ ln!:.~i~ h;:mea rim; ,i!} fa.call. 
1ve have defintld two typve of intrusions or t: rrors appearing in t he lists 
of recalled items. Cat ~gorical intrusions wer~ words not given in a 
stimulus-list, but classifiable HS b ... longing t o one of the cxpt. riment~l 
categories. The mc:an number of such imrusione pc.. r subjQct for t he high 
frequency words was l. 27; for the low f requcnc,Y wo rds the; n1ean was 1. 3 7. 



If w~ designu.te these intrusione in tenus of percentage of total items 
recalled, we find that 5.4% of the high frequency items and 5.7% of the 
1011 fr 1:;quency items were categorical intrusions. 

Irrelevant intrusions comprised all items not classifiable &s belong­
ing to ~n experimental category. 'llle mean number per subject of these 
l ess frequent intrusions was 0.45 for the high frequency words and 0.73 
for those of low fr~quency. 1xpressed as percentages of the total items 
recalled we have 2,o,I for the high frequency words and 3.()% for those of 
low frequency. 

tve would hesitate from thesti data to assume a relr: tionship between 
th~ incidence of intrusions end the word-fr~quencies of our two lists of 
stimulus-words. It may be; not~, however, that the incidence of categorical 
intrusions is greater th~n that of th~ irrelevant type. It also uppears 
thr t intrusions of both types constitute a rel.atively small proportion 
of th'- data. 

helationship between w:,rd-Freguencies !m. !2l:!! Clustering !! Indicated !?Z 
~ ~ £!: hepetition. The £irst of our experimental hypotheses pre­
dicts greater total clustering for the high frequency words than for those 
of low frequencies. To test this hypothesis our first step was to employ 
the formula for the index 01' ropetition, Ik, which we had also used in 
the earlier study (1). This index shows the extent to which the incid­
ence of clusters excueds chance expectation. Its statement is as follows 
for our four-category lists of items: 

(1) 

In this fonnula the term I. represents the number of repetitions of words 
in any category; !l is the total number of sequences in a list ~f recalled 
it t:lms, or tht: total number of items minus one. 'lllc advantage of this for­
mula is that the index it provides is based on the assumption of a dis­
tribution with unit standard deviation about a mean ot z9ro. We computed 
the IH for 1-.:ach of our 150 lists of recalled iteme. For the 75 lists based 
011 tho recall of low frequency words tht:: m.::an IR was 1.14 with a standard 
deviation of 1.52, For tho 75 lists based on the recall of high frequency 
words, the muan IR was 1.92 with a standard deviation of 1,94. 'l'he 
critic~ ratio of these means is 2. 76. ,ve may conclude that our experi­
mental hypothesis receives reasonable support trom these results. 

hclationship between ~ord-Freguencies ~ ~ Number 21: ll.S! Occurring ill Clusters 2£ 1/a.rinus ~• '!his analysis was undartaken as a supple­
ment to that of the Ifi. It is based on the assumption that the amount of 
clustering ehould re!'ate positively to the nurr.ber of items appearing in 
th t:l high~r ord0r clusters, Th~ rosults of this treatment appear in T~ble 
2 where we also show the size of clusters based on chance expectation, 
'lh1;; figures for cha.nee were derived .from an artificial experiment invol­
ving the drawing of capsules in four colors without replacement, 'lhe 
largest clusters we c,btained from ni.:arly 2500 drawings of capsules for 100 
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hy pothetical ,;ub_iect s did not exceed six items, The fi gures for chance 

i n Table 2 have beea ad j usted to the number of iteris recalled because 

the m~mber of words recalled was hi gher for t he hi gh frequency list 

t l,an f or t he low frequency list. It is evident that these results con­

firm t h,)se obt ained froi:, th ia l 1i. 

iielationshio ~J~~ i2£s!-Frequencies ~ £ rogres~ Chang~s ,!!! ~ering 

Dt;.ring ~.1• Our ex:Jerime:1tal hypotheses predi.cted several modifications 

in t.h e pr ogr ession of clustering from the beginning to the t3nd of the 

1jvrioJ of r ucall. In comparison with trw proi;r ,ission of clustering for 

th e r :call of low frequency words, th e progres$ion for th(:; high frequonc:y 

word~; sh1) 1.ild show a hi 1:;har initial l,~vd of clust dring and quicker attain-

rn .. mt of ma:d.murn clust i:: ring. f urthermore , th e clust Jring in both cases 

shoul d drop in th~ dir tjction of randonmess as the supply of recallable • 

it en,s a ,,f> roach0s exhaustion dl'ld tha hat.ht strengths of t h0s0 words becom.:: 

r ed.lead. fo order to t ,3 st thes~ hy:iotheses, it was rH~cessary to employ 

an index capabfo of r epr 1J s.:mtin.,~ th0 progrussi ve changes in the amount of 

clust ering d,1ring rocall. It was also necessary to enploy a suitabfo 

;r1,,:it h,Jd of di vi ding the lists of r ec.3llcd ifOrds into comparable units. To 

i r,di c£;t ,., t he; dt?gr;;Je of pro t,~ressiv .::: clust..3ring we used thu density ratio, 

wli ici1 we d_; f i ne as the d\:;) ci rr.al fract ion obtained by di vi ding the number 

of clust c: r _;d it,]ms in a s;..i ucifii:::d group of it ems by th0 total number of 

it. u11is in t he group. ,J~ us ,}d t LJ Vinc ent 1'wthod in dividing all lists of 

r ..: calld ·,'f-'.)rds into succ ..-, ssi v..; dl:cil.:; groups. Tho dunsity r atios for the 

S'JCCL;Ssiv t: dJcilcs 1Jf it ams for both th -.; low frequuncy and the: high fre-

' ~:.lencr v.•J rds nrc:: sh)\'l!i i n 1' a.bl e 3. Th ,..; curvi;;s for th 1;;s u data appear in 

Fi guN 1 alonJ h1th ::l 11 cf Jr .:::nce lin~ for th1) density r atios .:ixpccted on 

t1·i0 basi s of chancJ . 'i..'h i.:, lin,. repruscnts th ,~ m(,an d~nsity r atio of ,417 

w!iiCh ,,ras •Jbt ainJd for t nu succclssivo duciles of it oms in thd artificial 

e;xpurim,~r.t to ,,.,1'1ich r :Ji\:rence has alrca.dy bei.m m,:de. Ins p1;;ction of the 

two progr essions of d.:nsity ratios dbrivcid from our data on r ,Jcall r uvcals 

g,.mural confirmat i on of t h·..: t!Xp<;rimcnt ::i.l hyp-'.> Lh :::si;;;s, In compa.rison with 

t h,; d,:msity r atios for t he: l ow fr equency :,,1ords, thos a for the high frc­

qu,:::ncy words show a high0r bitial k vel ( .523 as comp.:i.red with .J51), 

and a quicker attainm,mt of li,aximum cl1.!St cring (in t he Jrd ducile as corn­

par l:!d Hith th •.;' 5th). 1:J al so Jbsdrvu that th,: curve f or each stimulus­

l h.it shows s.n ;,.p:..:-rot1ch tow:.trd r andomn uss in the highe r de~il ,.Js where the 

s ub ject s w,.J r tJ :.::.lso a.mroac!iing -.1xh.:1;1stion of thdr suppli"' s of words 

avu.iL.1bl ..:: for r- (jc:.ill. 

DISCU~;:..ION 

,k r t:[". ;trd this study ;..s being closdy rd.,:t .Jd to the ont: previously 

r i.;; port t,d ( l ) in th ,,t bot h d,;:::.lt with t llc.: influenc t! of rdnfo.rcum1cmt on 

t h,~ incid ..:ncu of cl.usLiring in t, l i:; .·ucall cif r c.ndomly i-.lrrang,:id words, 

doth ,:;,,pl oy,Jd 1.,h ,: s,11m: o,;.sic mcLhods for inducing and measuring clust0r­

ing . Goth L :steid' lhc s ar i;(; hy,ooth (; scs. 'l'hq diff,.: red', hO\'li~V ..:: r, in th 0 

t t.: chniques u~;lJ d fo r r:: ontrolling t;)inforc ,:rn,_:nt. Tbe paradigm of what 

WIJ c.: r c d \] .'Lling l"lit h i s the ..;1q:)l.; rinwnt :.i.l situation in \, hich a s ubj t:ct 

L :, ... rn s c.t .li st ·J i' mu mingfu l but r :.i11.ioml y pn :s .. mt ed ,1ords and su.bs E:Jquently 

r <.! calls :.1 s 1:.:_Lnr as 11,} can. The ord ,.n· iu which our suDj8ct N calls the 
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words reflects not o~y their habit strengths, but :"lso t. process of organi2.ation which w~ i nfe r from tn0 t,:md<..ncy •.o I r o uct:. sequences of r c­l att:d word::. Uur t echnique 1 .. erndts u t)' J- ~ of qu ... ,,: i f i ci.t i on of the amount of organiz.:1tion th :.1 t t akes pl.ice . • d riforC (;In nt, • s ,: conc e: ive it, should bt r ecognized for t!Xp,.i rim0ntal purpl)~1:.s i1 f occurring Gt three separat e phases of our purl1.digm situE, tion, m.mdy: the prc-t:?Xpt.rimenti.ll, _t ~}2_(;; ri.rri~, :.nd recnll ph~.ses. Juring thG pi·e- (;;xpe rimental phase the words <i S verbal habits h, .. ve r e;:ceived va rying &.mounte of r c inforci.:m(;;nt t hrough dif fc. r(;;nti.nl use , 11ddition;il r t:inforcement of tht. t1ords occurs in th~ proc ess of memorization during th1: exp<.;rimentnl Fhti se . lt is also n~ccsenry to , n :ume that still further r einforcement is added to ~ h1:: wortis i-,roduc~d during the r ecall phi:. s e . ln ttrms of this EJ.nulysis th~ prcstnt study deult : i~h diff er~nc us in r~inforcemcnt during t.rte prc- cxp:;riment .:11 }Jhr: sf . '/ · 1~ cr.rlicr stur. undertook to m,mipult· te rein-f orcernent during th e: :·imuntal µh ase. 

To c.i ccount for t i,c phcnomenn. of clust (;; rinci, , it e. ppu ~rs micessnry to go bcyorxi the building up of mi.bit strengths of isol;; tcd word-hc1bits, Such hnbit strengths should b1.; di stributed randomly with r~spect to the c,,.tegories. i-,s shown in our uc riier work it was nt! cessa ry to postuhte higher order rnvdiating proc ess~s ca~ble of adding to the strength posseesed by the individual word-ho.bits. To devdop this conc1. ption we h,wc r elioo hc,.vil,1 on Hebb 1s (2) inte rprc t ~tion of th e d1;:veloµnent of superordin.:i t e i;erceptions . In essence , Hebb propofeg that the re­pt:a ted ,1rousal of c.. group of r bl 1.t ed subordinate p(; rC1;;ptions has e.s one of its ma jor cons~qu t:: nc os the developn~nt of~ superordinnte structure whose activity constitutes th~ pe rception of th~ whole . As a r esult of such h c.rning the occu r- renc c of a single subordinilip1.; rception may ac­tivate the superordin~te structure, wnich in turn will f .:.icilitate the responses of its subordina. tijs. Tr;.insferring this notion to our expcri­mt:ntal situ"tion, we would r t:g.:t rd thi..: pe rcci:tions of t he words ~s sub­ordin.:1te perceptions . The categorius of our words correspond t o supo.; r­ordinute structures . 1hu~, for ex':i.mph, th1.; 0ccurrence of the word l eo;Irci in 1·ccall results in th1;; 1..ctiv.:. tion of its superordin.:;. te, numey, that corre!ponding to anirnd . This in t urn f c: cil i tc1t ~s its sub­ordinatf;:s, :·i nd increo. s1;s the likelihood of the subjects n,.ming other .... nimals. The str1;ngtheriing of both th1;; subordinat e c. f well .J s the super­ordinate structures should occur at each of the thrt:: e phases of our expt:rimental situL.: tion. It hu.ppl;!ns, ho~H.ver, that during r ecnll the subjQCt t tinds to giv t: first the words hnving rcktively high h~:bit strength. 1ts recall i:,rocceds, the !':Ubj cct draws on words with progres­sivt:ly lower habit strength. he thus [J.ssurr,e tht t the supcrordin- t e structures gain strength during r ecall while the habit strengt hs 01' the s~cific words d1;;clint: . I'he re.ng<J of possibl~ growth of th ~ superordinc. t e structuri:s during r ecoll d\:!pcnde on t ht:i r 11,,;vcls of d~vclo pm1.;nt Ht t btl bi.:ginning 01' r cc··ll. Ir the superord i nut 1; structures had i..lre.::i.dy di=velo ped their maximum strengths thiE rang1.: would b~ Zt:ro. 0n tne other hand, if the superordinr:. te structures wer e: .i. nitinll:, w1;;o1k, the r :.:nge of posi;ibl e growth would be l nrge . \1;e next Hssume that th\, f,Ot1; nc:,· of the super­ordinate structures to fr ci li t :: t 1: dfectivel y their eubordinut c: s depends on thi:; str1;;ngths of the subordin.:. tes. hs long Hf t hl:! subordini.. t E:s are 01' 
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optimal strength, fany growth that tc1.kes place in the superordinates will 
result in an increase in tht::: inciaencc of clustering. Below this optimal 
level the s1..perordinL:tes lose progr~ssively their effective f acilitating 
influE.:!nce, Our experimental hypotheses are all deriv(.;d from theEe nssump­
tions. At the beginning of recrll, thf,;) strengths of both tho subordinete 
and the superordinate structures for the high frt;quency words wore strong­
er thc,n was tntl cas0 for the low frequency words. This difff.;:rence would 
fnvor greuter general clustering for thC; high frequency words and also 
grc ::-1 t;;.r initial clusttlring. ~'AXimum clust(.;ring should bu 1:ittained more 
r:~pidly during the recall of high frequency words bt;ca.use thE:ir su~r­
ordinc~t..e structures wer6 ncaNr their maximum strengthe. In both in­
stances, ho~evt:r, the EUbjucts were permitted to ~ippr0<!Ch exhaustion of 
their supplies of words for recall and also at this time had avuikble 
or1ly the words of increasingly low hoc!.bit strength, Tho.; Nsult was an 
approach toward randomn1:Jss in ti1e incidence of clustering for both types 
of words • 

. 1e rn;..:.y t cik,:; 1:'tock of this theorizing rmd indicate its essential 
points. • ln o~·d,-,r tu accow1t for the organization indicated in cluster-
ing it ~ppears nc.:ccssary to go be,Yond the postuluted h<' .. bit strengths of 
indivi:lual words, .ie must further assume the functioning of higher 
order mt::diating procer.ses 1·1hich we hav(;) regarded as dependent on super­
ordinate structures. fuch structures develop through reinforcement rmd 
act to f :.cilikte their subordinate word-habits. Thus m0rnory, which in 
thesE. tc.:rms a.mounts to th;;; re;ac~iv ;i_tion of both subordinnte ,:nd super­
ordinat,.; structures, is conc0iv0d of us being selective in its operation. 
If our analysis is valid, wo h:we bel:ln d01.1in5 not only with organiza­
tion 2-s a function of highe;r lll<.;;ntal processes, but we have also been di.;;al­
ing ,dth the problem o.f muJ.ning. The occurrence of meaning would depend 
on the nctivation of superordinate structures. Our interpretation has 
relied h;f;a.Vily on Hebb, The best we ca.n hope for is validation and ox­
tension of this typ(.; of intt;rprctation. 'l'h<J next best is an alternative 
interpretation which will bett1;;r subsume our experimental results. 

SUMMAftY 

This study was undertakt:Jn with the purposo of investigating the 
incidence of clusturing in the r·ocall of two stimulus-lh:;ts of randomly 
arrangvd words, one list hc::ving words with low, nnd the oth0r with high, 
Thorndike-Lorge frequancies-of-usa.ge counts, Clustering is defined as 
the occurrence of sequcmCt.;;S of t.wo or more words in the ~ame category. 
Both lists coi;,prised 60 nouns, including 15-cach, in the following four 
cat.;;boril3s: ~.niJ!kils, ~, profess~o~ r.1nd Vi;:f:etables, The low fre­
quency ii::t wM prest;ntcd once to ,; t rou ,. of 75 unclt:rgraduatc student 
subj1:.;cts ,incl similarly the hit:,h frequency list to a different group also 
co11iprisint~ 75 underira.duate student subjects. Immediately ,d't<.:r the 
pres1:;nt& tion of tht: li f-ts of stiri,ulus-words, th1:,; subjt:cts wero ,:,.sked to 
list the words they were ,,ble to recall. The ree.ults of the study were 
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interpreted ,'.ls supporting the follo ·.-1ing t!Xpt';rimental hypothe:ses: 

1. Tb(; totc.l amount of clustorin6 occur:cing in the recall 
of runcioi,l.ized vurb:.l ll.Fsocktes should bu a positive 
function of' tht- c1egree: of thdr reinforcement. 

2. The progressive chnnges iri clustbring fror:1 th<;; b,~Linnini:; 
to the end of' rec,dl of a broup of randomized verbal 
associates should be 111odifiod bj reinforcement in the 
following ways: 

a. The initial l1;;vd of clusterin6 should bG a 
positivt:; function of reinforcement. 

b. Th1;re should be a positive rd .:,tionship 
betwe~n rdnforcernont lin'i the speed of attain­
;aent of 1:1a.xii,1um clustering. 

c. F'cr <'.11 h~vds of rdni'orcement, clustE!ring 
shoulJ tencl to d<:lcreasf.: ns the supply of 
:wailable ,s.ssoci .::.tes ::1.ppro~ches exhaustion. 

'l'his study is prcscnte(~ as o corr0late of an e,,rlier re~earch 
undertaken by the writ(;rs in whicl1 rcinforce;nent was controlled by vary­
ing the nu.nber of pres1;:ntr-i.tions of the stimulus-wore: list. It tests 
tho sanle hypotheses c1nJ simill.: rly ·:t;pends for its theoretical interpre­
tation on rtebb 1s account of the devulopment oi' superordinate perceptions. 
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