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A Study of “Habit Strength" in Rkolation to Clustering in
Frae Associn’ ion®

Charles N. Cofer, Univer: ity of Maryland

In 1 syctematiec theory of verbal hehavior, it must be recognized that verbal
respongos do not occur in isolation from ine another. It is perfectly clsar in
;veryduy experisnce that words and though's follow one another in something othes
than a randon waye. There seem tc be detorminative factors that lead to regular
order and relationships among thoughts an! the likee 3ut little is known concerning
the dimeneions which describe these regulirities. This ignorance is eapecialiy
pronounced vher complex chains or series of responses are co.sidered, as in the
case whon a series of unrestricted free aissociations 1s ;iven by a subject to
‘some stimulus. .pparent regularitiec can be seen in such uequehceu of responses,
but little has been done to deseribe and svaluate these regularities or the factors
that pro.uce them.

Recently, Bousfield (1) has suggested a technique for the study of these
processes. iis procedure involves, essen.ially, the seleciion of words which
have known relationships to one another and presenting them to a group of subjects
in a scrambled order. The subjects are nsked tc recall the words after a single
readin;. The sequence of recalled words is then analyzsd 4o dctermine whether
clusters of rolated words appsar in the free resells. This technique seems to
afford & simpie and ingenious way to zet 2t the variables which or;anize and
regularize thoughts and othor "mental”™ phencnemas intc patterns and regularities.

Bous{ield has shown thut clustering in free recall will ocour among w:rds
that belong in the sume category. For example, words that are names of occupaticns

will tend to occur tugetner im free rscall, even though they were presented

anat

“Inie {8 technical ropert No» 13, prepared under Contract !7-0NR-397, T.0., III,
vetwesn the Cffice of Naval Research and the University of Uaryland. Indebtednsss
for asoistance with some of 4he computations is a~ipowledged to I're Thomas J. Sord.
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serarately and mixed in vith w.sds from other categories when they were read t»

the subjectss Jenkine and Rus::ll (2) have_nlsc studied a similar probleme. Thay
showed that clustering would c:jur when the words read included words givem
frequently as single responses o other words. They used stimulus words from the
Kant-2osanoff list and words gisen with high frequencies ae responses %o these
étimulua vordse. Jespite the r:iadom order in which these and other vords were read,
the subjects tended to restate, in free recall, the pairs from the Kent-Rosanoff
1iat.

In interpreting his data !'ousfield has suggested that twe factors are rosponaiblo
for the time or ord_sr of emeig.-nce of a particular word in free recall. One is
habit strengih. By this he imjlies that words exist in tre vocaltularies of porscas
in different cegrees of avails' ility for oceurrence. Hearing a highly available
word spoken (when the lia@ is 'ead) should easily raise its availability above a
threshold for recall, whereas 'caring a less available word spoken might th raise
ity avnilability enough for it to be recnlled.

This factor would, to som: oxtent, nccount for the fact that mome words are
rocalled and that others are niste Further, if among all words whose availability
is suprathreshold the one with the greatest availe®ility is recalled f£irst and an
on, then the tirme and the ordo: of recall of the words vould‘also be affected by
thie factor of hablt strength.

This explanation, however, would not aceccunt Zzr c¢lustering, bacause clusters
of related ords include worde of vuariable habif atrengths. Bousfield has postulated
a second [actor, relatedness i-crement, which, 5n interaction with habit strength,
would wroduce glusterse.

In Bousfieli's study. habit strength was not inveostig..od, since it was
concerned ith the demonstrati.n of clustering on the basis of relatedresa increment.

The ~tudy by Jenkins and Russe!l progumably involved beth factors, cince habit

strenzih 1 nrotably not separ ble from relatedness factors in the Yoni~Rosanofl
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pairgs It wat the purpose of the present study to investisnte the problem of

habit strenzth as indiractly measured by Thorndike-Lorge fréquenoy ratings.

' Method

The method followed was esseutially that described by Bousfield (1). Two
separate studies were conducted. The firsi, to bs referzed %o as 3tudy A, was
éonducted with a 60 word list, composed of four groups of 15 worde sach. The
four zroupe of words each represenied a different frequency category from the
Thorndike-Lorge general count (3). The order of the words was randomized, and
the sixty word liet was read once to a group of 56 male and fcmale college
students. Light minutes ware allowed for the recall vhich followed irmediately.
Thess words, grouped under the appropriate frequency categorice, are pressnted
in Tible 1.

For tlrece reasons, it was felt that thes resulis obtained in Study A were rot
entirely s :tisfactory. The first of these reasons was that a number of the words
te ‘an wit!. or contained similar sounds, and clustering seemcd to appear on the
pasis of sound similarity (clang). The second reason was thit some of the
infre uent vords appeared to be odd or vivid, and this perhaps led to improved
recall of tham. ~The third reason was that the exact frejuencice of words
cl-wsifiec 28 . are not known and hat the Thorndike-Lorgc frequency intsrvals
tetween Li+ Iraquency cateéoriel and the runge of frequenciea =ithin catejories
were uue ;ual. vongegquently, .tudy b #as conducted.

o, o owae conductes in the wme Wy af8 Ltudy ~v Forty words were selected,

grouped 2.to four f'requency cautdgoriesr of .C worads aac:, as 2. s, in Tubla 2.

{in urte Ltauy & oond Stady o, ever, -ifort was msie tt 1mi 3= . oconingfud
Telaalo s oy o ke Laet . W ow g L [re sorde were %ev rx:n . . el ard read
veosotr o o 0 f mpie and Fotale v D rite stadente. 0 e Woof five
min S : FICE VRS TR S5 TPAU T N A PR P PEN ¥ TPKE o o : : Voon tar
vecell £ L0 ¢ the case ip *ha - .7 ipl4 study., sinca ty,. oy’ te nuu ceaved
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;eepending prisr to tha expiration of the eight and five minute intervals.

The instructions for the two groups wore identical and provided thet the

subjects mark their papers at on» minute intervals on signal from the experiment. -

Thase instructions were as follows @

I shell read you a 1ist of words, and you are asked to recall
as mny of them as you can after I have completed the reading.
You are to start writing the worde as rapidly as possibie vhen I
say, "Gol" Writesthe words in a column at the left side of the
paper that has been given to you. I\t intervals I shall say,
"Prgw & ling." On hearing this signal please draw a short

horizental line wader the last word you have written, and then

continue with more words. In the event you have thought of no

additionai wordes since the last instruction, "Drgw a line,” you

will draw anothsr lins just the eame. Are there any questions?

The techniques for assessing clusters, suggested by Bousfield, were not used

on these data, since clusters in his sonse wers not anticipated. The measures

employed en5 the total number of words recalled per frequency group, and the
number of cords from esch frequeney group recalled in the first minute, the
second wirito, and so oﬁ. It was anticipatsd that if habit strength is related
40 recall, there should be a direct relationship between total number of words

recalled nud "vord frecuency end that the words of highesr frequency shovld be

recalled espccially often in the earlier part of the recall period.
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List of words read in Study A, classified by frequency oategory.

A

able
baek
battle
oame
century
deoide
drink
edge
snjoy
father
fresh
fat>n=
government
mchine
aillion

24

abandon
bargain
barrel
candidate
ehampion
deceive
drift
eoho
SROrmous
fairy
frequent
N..eﬁﬂ'!?
goose
maiden
mirror

Table 2

As=i8

abhsurd
banish
bead
camera
chariot
decent
dreary
effiolency
ending
famine
frail

anla

grad
mgistrate
pirth

=9

sbsorption
baloony
basie
pento
chaos
debtor
dressmaker
edifice
engrave
farthest
freskle
ren)Ynwe

gorge
aainland

nince

List of words used in 3tudy B, classified by frequency category.

47=49-49

haste
excite
perceive
snap
wisdom
thunder
cmstant

neighbornood

organize
slops

31=38-38

dispose
arow
button
abandon_
interrupt
Juiee
lawn
tradition
verse
vherever

$1-28-30

widely
vapor
unit
tremendous
stump
sparkle
robber
replace
profession
of fend

A7:20-19

dooument
footetep
fringe
guardian
knesl
mound
ruaor
vigor
wrist
bruise
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Table 3

Total nuaber of wordo corractly recalled in Study A, numbsy
recalled per miaute (N of s 56), apd 'percent recalled of
the possible recalls.

Frequensy lst 2nd 3rd 4th 5th  6th Tth 8th Totgl § Meapn
Rating gin. a=ip. min. wigs mine mine pine miRs ‘

A 168 39 10 6 7 1 2 1 8% 27 40
o040 (397 108 W 13 T 3 7 2 3 360 19 2.9
14-18 (16)* 88 22 4 4 3 2 2 0 135 15 2.23
8-9 (8.4)" 203 18 8 & B 2 0 1 139 17 3.48

»
Average frequency counts for the words in these categoriss.

Table 4

Total number of words oorrecug recalled in Study B, aumber
’

recalledppvminute (N of Sea 16), and persent recalled of
the possible recalls.

Frequncy 1st 2nd Srd Mh Sth  Totel £  Lema
Batlng...  Bin. 2ine nine Bl RiDe

47~49 38 5 0 2 1 4 25 3.5
3739 %0 4 1 3 0 58 36 3.8
R7u29 2 2 1 o0 0 3 23 %1
1719 3 4 1 0 0 43 37 8¢

Lot
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The major results of tie studies arc shown in Tables 3 and 4 and In Figure 1.
In study \, there ia & cleai decline i1 the aumher of worde recealled s a function
of word fraquency, with the sxception of ihe difference betveon the nimler of _
;or;| recalled in the last two froquencies. For the meoan total ﬁumbar of worda
recalled, the only significani difference (t-ratio) s bLetvesn the .05 an¢ 01
levels and is that betwsen the number of i words recalled and the number of
words recalled from the frequency group l4-18. In the first minute or ra.all,
however, the differences batwoen thq mean nunber of AA worda recslled and the
pumber reealisd from the other groups are all significant between the 05 Yiovel
and the -0l level. : : "

_ The rcaulte of study 4 suggest a tendency for more of the higher fre eney
words than of the low fre upncy words tu be rocallsd. Thir suparicei.y ssens to
bs maintained for the first minute of rocall cnly. The nusber of vorle recailed
in the eubsequent reonll intervals for the variouw frequen.y groups s.g;esis very
1ittle tut random variation.

The foregoing sonclusion, tentative ax it is because of the inve-s.or in the
number of words recallsd Zfor the last two fresjuercy oauteyocies, is ﬁau uupporpud
by the resulte of Study B. /ords with 47-4%, 47-29 and 17~19 oceurronces in a
million are all recalled with about egual frvjusncies. Tho second rmont 11e¢quent
category (37-39), however, shows a higher froquenc; of recalls. A conbiastion
of th; two higlest frejuencies and a combinniion of the two lowest fruquacies
would iive ;enerul suppord to the frequency-rccall reluticnship (99 words -ecall-d
for the t:o high freyuencies ags comrtared to V4), 1+t none of the rola:ion-hips
mentioved rore is significant

The r sults in Jtugy B are furthev problematical, booouig thn wod 10 Y waa

designed -~ . 4, 0 dre wortens deficiorclep baliaved Lo chovecterire a0 o Cauomq

- r e = o+
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in 3tudy A. jloicver; the use ol a smnall rumber of rither highly selacted subjects
{graduate stuionts in peyshology) may account for the results of this particular
inveatitation. Study B will be repcated in the future with a larger and leae

speoial group.

Discussion

Adlthough the findingn relevant to the main purpose of thie study have been
presented, certain othar incidental results may be mentioned. COne is that the
percenta;e of the total possible worde rocalled was greater in 3tudy B then iu
Study A. Over one-fourth (27.65( ) of the 40 words read in Study b were recalled
os againet 19.26% in Svudy Ae This was not true for words of tha highest
fruquenvy, vhore the percventage of ponsible recslls was about equl for the two
groups. It my be that the generally higher proportions of the lover frequency
wvorde recalled by the group in tudy B is an indication of the influence of thei:
highly alectod craracter vn tne overssm.h lesuris.

4 second puint that 11 seems appropriate to comment upon is the relatively
seall aunvar of orae recalled in these studies. In Jtudy . the mean total
number of uérda roeculled {out of 60) was 11,53 tﬁd in Study ¥ wus 11.06 (out

! 40, Thees nmours are about hulf the size of those reported by Bousfield (24,97
st 86U words) und by Jenkins and Rusaell @4.84 and 23.59 ..t of 48 words).
.t -3 ,iite pounit.2 that the lower means reported here may UL~ uue to the lack
:f ceandn fu. oot onahips among shie words in the Lidts used (n Jtudies A and B,
Yrrana bhe ue - ot ralutionsh.ng in the Bousfield uud Jenk .. ayd Russell

studdi g ray hive ¢:..munced recall.
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