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CATEGOBY REPETIIION AND PROACTIVE INHIBTTION

IN SIIORT.TEBI-{ I{ET,TORY

By

Arnold Rsy Co1len , Ph. D.

[he Ohlo State Unlverslty, !9?L

Prof essor Delos D. lf lcken;, Ad.vlser

Thls study examlned. the effects of repeatlng a taxo-

nomlc category uslng the tllokens' nodlf lcatlon of the

Peterson-Peterson ghort-term memory technlgue. lfor"d. trtads

f rou s even ta xonoml c ca t egorl es rere prer ent ed. ln bl ock ed.

fashlon to human Es for thlrty-two trlals. After each

trlock of four trla1s of one categoryr the Ss ln the contrsl
cond ltlon were shlftcd. to a neu oategory for the next four
trlals. In the experluental cend.ltlon, other Ss rccelved

new word. trlad.s frorn the same eategory Gvery other block.

The control 8s prod.uoed. e nsaw-tooth' functlon. PI

bulId.-up res evtdent wlthln each block. I{hen shlfted. to a

new eategory, there was e release from PI. Category re-
petltlon ef f ectlvely al,tered thls functlon. Perfornance

was narked.ly d.lmlnlshed, on the repetltlon bleckc. Thla

d.lnunltlon ln recaLL "np*""i to be oenstant acrott aL1

of the repetltlon blecks and. applled. nalnIy te the lnltlal
trlal of the block, Ihe errors uad.e by all Ss tend.ed te be

word.s belonglng to thc eategory bclng presentcd..
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fhe flnd.lngr sf thls ;trld,y Led. to thc arnslurlon that
the rcpctltlon cffect re! d,ue Largcly to un0lcel1at;O lR-

terfcrcncc Ecncratcd rlthln the repcatd. catcgory. ltre
lnterfcrcnoc raa not accumulatlv; aad appgarcd tl bc rc-
ctrlctcd. to the rpeclflc, rcpGatcd, category.
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INTBODUCTION

fn L959 Peterson and. Peterson lntrod.uced. a technlque

to examlne the ehort-term retentlon of verbal uaterlal.
The teohnlque employed. a rehearsal preventatlve taek be-

treen the presentatlon and reoeil, of the to-be-renembered

ltems, and. reoall perfo:manoe reg acasured. over a pre-

d.ete:mlned. nrrmber of trlals.
Muoh evld.enoe hae accumulated. rhlch gbors that the

Peterson-Peterson technlque prod.uoee a rapld d.rop ln re-
call aa a functlon of trlals (Keppe1 and. Und.erood , L962t

l{lckens , Born and. Allen , 19631 Loess , L964, 196?, 1958 ) .

Thls effeot le most narked. betreen the flret end. eecond

trlaI. As the nunber of trlaLs lncreases, perfolEanoe

approeches an asynptote rhlch ls uauall,y reached by the

fourth to flfth trral. In general, thle aeynptotlo per
formanoe ls ualntalned., aLthough practlce effectg have been

reported. ( Peterson and Petereor r L9591 Loeas , L96l+, .

Thls lupresslve d.ecrement ls thought to reflect en

lnterference process, rhereby lteme from earller trlals
proactlvely lnhlblt the reoall of the moet reoently Been

lteus. The Level of recaLl oan be ehorn to d.epend, on the

number of prevlous ltenE or trlals, the retentton lnterval
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(Keppe} and. Und.emood , L9621 and. the number of to-be-re-

nembered. unlte aomprlelng each lten (I.turd.ock, l96Ll lielton,
Lg63).

The bulld.-up of proactlve lnhlbltlon (PI ) Beens aB-

sured, as long as the claag of raterlals belng ghorn to

subJects (Ss 1 remalns honogeneoug. Onoe a ohange ls uade

to d ner olass of uaterlals perforuance lmproves. The re-
covery from PI can be Just as dranatlc eB tbe bulld,-up of

PI . fhle luportant resul,t f,Bs f lret found. by tf lckene, Borrn

and. AlLen ln L963. In thelr stud.y, three groups of S,e rere

ehlfted to nrrnbers on Trlal 5, 8 or 11 after four, Beven

or ten trlaLe of eonsonant trlgraErer respectlvely. CoE-

pared. to the control Es rho rere not expoaed to a ner class

of stlnull, the erperlmental Es ehored. almost complete re-
covery from PI. Other Es ehlfted. from numbers to trlgrans
prod.uced. the sane result. Further researoh has revealed

tha t the d.egree of recovery ln large part d.epend.e upon the

nature of the ehange ln the atlnuJ,us r Senantlo ohangce

appear to be lrore lnportaat than physloal or syntactlc

changes (ftcfengr 1970). Suoh luprovemente ln reoalI,
frequently terned e reoovery or releaae fron PI r have been

thought to reflect ohanges ln stlnulue encod.lag. Uhen the

E, enood.es the stlnulus d.lfferentIy, lt presunably freee

that lten fron lnterference rlth earller ltens. Thue, the

posltlon, oan be taken that lnterlten slnllarlty Leads to

slnllar etlnulus encod.lags rhleh glve rlse to the PI, and
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a change from one stlnulus olags to another lead.e to d.lg-

slnllar enood.lngs rhlch chould. Ilult the PI read.lly gen-

crated. In the Peterson-Peterron gltuatton.

The f,lckens .et aJ. . $963) f lnd.lug has beea lnterpreted.

eB a rel@se fromr rot a red.uotlon la PI. Subeequent re-
eeerch by Loe;s has rupportod thls lnterpretatlon. Loess

( 1968 ) selected. rord trlad,e fron f our taxonomlc categorles

(btrds, oountrles, trees and. pregld.ents) and. presented then

to $s ln four oond.ltlons. Blocked. cond.ltlons lnvo]-ved the

presentatlon of two or four categorlee for trelve or elr
consecutlve trtalg, respeotlvely. Other 8e recelved. trla0s
from one oategory on the od.d.-numbered. trlals and trlad,e

fron a second. category on even-numbered. trlaLs. A fourth
group of S,s ras preeented four categorles la alterrrated

fashlon, one trlad, from eash category every fourth trlaL.
All 8s had. a total of trenty-four trlals. Looklng at the

percentage of wor"'i[s .correctly reca].Led for the blocked. pre-

sentatlons ) a shlft from one oategory to another prod.uced.

a narked. release from PI for the flrst trlad. of the new

oategory. Presentlng four categorles alter:natlvely re-
tarrd.ed. the butLd-up of PI. Ehls graduaL d.ecllne tn recall,
over trlaLs contrasted. eharply rtth the rapld- bulld-up for
the oond.ltlon In whlch onLy tro categorles yere aLterrrated..

In an earller etud.y, Loess (L95?) showed. how the rapld.

bulld-up of PI tlas retar.riLed. by the freguency of shlfts to

new taxononle eategorles. Three eond.ltlons uslng word
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trlad.s rere conpared ln thls stud.y. Some 8s rere shlf ted

to e nerr oategory on every trla1 . Other 8.s recelved bLookg

of three trlals r Bo that they shlfted. on every fourth trlal.
A thlrd. group ras glven a word. trlad. composed. of d.lfferent

taxononlc categorlee on each trlal. Elght oategorlee rere

used and. all Ss rere gtven twenty-four trlaIe. A rapld.

bulld.-up of PI ocourred ln the mlred. category oon0ltlon,

but llttle Pf was evldent rhen eaoh trlal res of a d.lfferent

categoryr d.esplte the fact that IrIaIe 9 to L6 and L? to 2t+

were repetltlons of the sarre elght oategorles ueed ln Trlalg

1 to 8.

Hhen presentatlone rere blocked., perfornance d.ld. not

renaln at e hlgh leve1 found. under the alternsted. cond.ltlon.

Bapld. bulId.-up of PI ocourred. rlthln each block of three

trla1s and. ras foIlowed. by releaee from PI for the flrst
trlaI of each bLock. ThlE ahlftlag to a ner category to"!y
fourth trlal prod.uced. a ssaw-toothr fuaotlon ovcr trenty-

four trlals. The neeks of the functlon natohed the level

of reoal-L found. ln 8s shlfted to a new category oI3 every

trlaL, where the !r'l to of the functlon reached. the leveL of

recall malntalned. by 8s recelvlng ulxed. category trlad.e on

every trlaI. In both the 196? and 1958 stud.y, release oc-

eurred. ln every case of a shlft to a ner taxonomlc class

under cond.ltlons of blocked. presentatlorrr Table 1 sumIlar-

lzes the outcomes of these two stud.les. tfhlle there wag

soge tendency for the reoall asyrnptote to d.rop as block



TABLE 1

Proportlon of rozde corroctly recalled. wrder oond,ltlons of

blocked. and. alterrnated. preaentatlon of taxonomlo oategorles

Blgaked preeentatlon

Nrrmber Shlft trla1 AeYnPtote
of trlals perfornance perfo:mance

,95* ,?6*

,28** ,37**

.90** .30**

3

6

12

Altqrnated Dree en.tatlon

Number of Slngl,e trlaL
lnterpoLated. perfornance

trlale of of repeated.
another category oategory

,34t*

' J0**

,9*

1

3

7

* Approxlnated from Loess (L9E?l
*n Approxlmated. from Loese (1958)



;Lze lncreas ed , ahlf t trla1 perf onnancc rcrnR lned, lnconc 1r-t
tent.

Thc lnpltcatlon fron both Hlckens .crt El. and Locsgt

res earch ls that PI ls d.ue to lten s Imllar1ty o Locga has

further concluded that PI ls rartrlctcd, to the partlcular
class or taxonomlc category of naterlalg bclng prcEcntad..

Therefore, whenever a change to a new class lc @de the PI

gencrated by the old elags should. be lneffectlve ln depre;-

slng the perforuance of the ncr c1ass. Yet, r11I the old.

cLass effecttvely d,eprcss perfornancc rhen thc I 1s erposed.

at a later tlme to add.ltlonal ltemg from the o1d olaag?

Thts questlon has not bcen crplorcd. ln any d.cpth and lc thc

naJor subJect of the preEent ;tud.y.

Inportant to thls atud.y ls the lcngth of tlue between

the 8's lnltlaI erpertGnoc wtth a ;tlnuJ.us clagc and. hls

later Gxpoture to lt. Loeggr cond.ltlons dcscrtbcd. above

shed. some llght on thls tssue. ALterrratlng thc prerenta-

tlons of two taxonomlc categorlea for twcntyfour trlalc
produced. a more rapld. bu1Ld-up of PI and a lswer arynptote

than alterzratlng four taxononlo oategorles for the rame

nunber of trlaIs. I{hen rGvon lnterpoLatcd. trla1c tcparlatcd.

thc repetltlon of e oatGgory, there ras llttIe cvld.cnca of

PI (faUte 1). Ecnce, the grcater wes thc nunbcr ef lntcr-
polated. trlalc, the hlghcr rag thc reoall of a trlad. from a

prevloucly preseated catcgory. Thla auggesta thet the PI
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whloh depressed. the recall of ltems from a glven oatcgory

d.lsslpated over tlne. In other rord.s, the more trlals
that separated. a repetltlon of a gtven categoryr the more

tlne that was aLlowed for a reductlon ln the amowrt of

lnterf Brcrrce o

Irlore dlrect support for dleslpatlon cones from etudles

that manlpulate the lntertrlal lnterraL ( ITI ) , the tlne
betreen the presentatlon of one lten and the presentatlon

of the next lteu. The uaJor outcomes of these stud.les are

presented. ln Flgure 1. Und.er condltlons of lnterlten 818-

1Iarlty, PI ls red.uced wlth spaced., but not mseed. pre-

sentatlons. Uslng a fourteen second. ITI for half thelr

Ss and e twentf f lve eeoond. ITI for the other half r Peterson

and. Gentlle (1965) found. hlgher recal1 of slngle nonsense

syllables for the twenty-flve than for the fourteen eecond.

ITI after a nlne seoond. retentlon lnterral. A nlnety-one

second. rest perlod betreen the blooks of slx trlals further
red.uced PI . Loess and. tlaugh (Lg6?) also uscd. blocks of elx

trlale, but thelr stlmull rere rozr1 trlad.s and eaoh blook

lnvoLved. ITf 's of 23r 38, 53 and. 83 second.s. Even though

the gpeatest d.rop 1n recall occurred. betreen the flrst and

the seoond. trlal of each block, the asynptote ras a d.lrect

fnnctlon of the length of the IfI. In a seooad. erperlment

rlth ITf re of Ll+3, 203 and 323 second.s, PI ras' ln all oatGl

not slgnlfloantly d.lfferent from the 83 sccond. IfI of the
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f lrst experlment. The l.evel of rccal,l ln these stud lcs
ranged fron 20 to ,10 pcrcent for 1I+ to 23 sccond. ITI and

55 to 65 percent for a 83 to )23 sceond. IfI.
Just ar a ghlft ln cLass memberghlp brlng; a change

ln parformBngs, lro d.oes a sud.d,en ghlft from e shorter to e

longer ITI. For exanple, after four trlalg of oongonant

trlgrams wlth a thlrty cccond. ITI, a nlnety accond. ITI ras

lntroduced before Trla1 5 (Ceruak, L97Ol , fhls ;hlft 1n-

creased. rcoall on thc flfth trla1 to a LevcL conlnrabLc to

the perfo:mancc of Sg rho recelvcd. thc long ITI for all
flve trlaIs. Othcr Es who rGrc shlftcd. fron tha loag to
the short ITI Just before TrlaL S shorcd. a narkcd. d,rop ln
rccall to the perfor"mance Ievel of Ss rho rcoclved. the

short IEI for all flve trlals. Ktnoatd and. tllckens (L97Ol

havs extend.ed. Cernak'g f lnd.lngs to longer IfI rg. Uslng

oonsonant trlgraus and. Stroop color namlng aE a d.l;traotor
task, S,s contlnued, to eolor namc for 0, L5, l+5 or L20 EGc-

ond.s betwcen frla1s 3 and. 4. A d.lrcct relatlonshlp rag

found betwecn lrlaL 4 pcrfo::mance and thc extend.cd. ITI , GvGn

though Trlal 4 perfornaneG ras nGvcr at hlgh es Trlal 1.

Thts agreed wlth Locss and. l{augh (L96?) rho also forrnd. ln-
oomplcte d.lsslpatlon Gven at thclr longest ITI (ftgure 1).
As ln the cat c of lnterpoLated. trlals of other categorlec

(Locss , L96?, 1958), thc lncrcased rccal-1, rhlch acoonllanlcs

a chlft to a longer ITI ( Ccrnak, L97O I Klncald. and. l{lckcag ,
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Lg?O ) suggests d.lsslpatlon of , rather than releace from

PI .

Thls red.uctlon ln PI le not altered by the actlvlty

whlch occuples the 8s attentlon d,urlng the III . Nleld

(L968) has shorrn that as the ITI lengthened., recall of con-

sonant trlgrams lnproved' at the EBme rate rcgBtdless of

whether the Ss learrred three d.lg1t numbers, named. colore

or s lmp}y res t ed. d.urlng the III . In thls s tud.y r 8l tn a]-l-

others enploylng the Peterson-Peterson technlque, lt ls as-

suned that the lnterpol,ated. actlvlty $es lnterpreted' by the

g as 6lstlnct from the class of naterlalg und.er lnvestl-

gatlon and. was thereforer rot the rnaJor source of lnter-

ference ln thls sltuatlon.

Glven the bu1ld.-up of PI rrnd.er blocked. presentatlon

of d stlnulue class, the lnpLlcatlon ls that tro underlylng

proceases brlng about lmprovements ln perfomance. (1)

Changlng the stlmu3.us class results ln a releege from PI.

(Z') A lengthened. ITI , be lt f ll1ed. or rrnf ll1ed., results ln

dlsslpatlon of PI. Current evldence suggests that both

the bulld.-up of and. rcLease from PI are probably responslble

for the nsar-toothi funotton (Loess, 196?r. If PI ls cLass

borurd. es Loess contend.s, then the procctg of bulLd-up and

d.lsslpatlon for a glven taxonomlc oategory shouLd. be re-

latlveLy lnd.ependent of other categorles prcsented. elther

before or after that category, Furthermorcr reLease from

PI ghould d.epend. ohlefly on the degree of stlmulus change
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from trlaI to trlaL.
Thc purpote of thlg ;tud.y HaE to cramlne thc cffectc

of category repetltlon under cond.ltlons of blockcd. pre-

sentatlon. A blook war dcflncd, ar four conrecutlvc trlals
wlth rord.g from one taxononlc oatcgory, rhcrc one word

trlad. was presentcd on each trlal. A11 Ss rcrc glven elght
blockg ln auccel!tlon. In thc rcpctltlon (crpcrlncntal)

cond.ltlon, Ss worked wlth the rano category ln forrr of the

alght blocks. Onc bl-osk of a not-to-bc-repeated category

Eeparated. each block of thc repeated. catcgorX. Altogctherr
there were three category repetltlons. Becaulic thlr stud.y

HBs not concerned wlth the repetltlon of speclflc ltemr,
ncw rord.s alwaya occurred. ln each block of the rcpcatcd.

oategopy. In thc nonrepctltlon ( oontrol ) cond.ltlon, other

Es recelved. no catcgory repetltlong, but cvcry block rat
wlth e ncw categoly.

If Pf 1s restrlcted. to taronomtc category and an ln-
terpolated. bLock of another category prevldes a condltlon
for dlsslpatlon, then any changet ln perforuancc when en

earller category 1g repeated. shouLd. d.cpcnd. on thc lntcr-
ference stl11 present wlthln the repeated. eategorl. It wes

hypetheslzed. that therc rould bc d greater d,eorcage ln rc-
calL performance on bLockg ln whlch e oategory Hat rcpeatcd..

Also of lnterest wcrc d.lff,ercnces betreen 8s ln the rlon-

repetltlon cond.ltlon who werc crllcctcd. to producc the r'!aw-
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\-/tooth'fwlotlonana!'g!lnthcrcPctlttoncodlttroorho

rorc ctlrcotcd to dcvlatc tro! thlt frErotlon '
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\-, !

:
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!,lETHOD

Sg}$cis.- firo hrrndred. and clghty-clght oollege

stud cnts enrolIed. ln lntrod.uotory p;yohology at Ohto Statc

Unlverclty servcd. er the 8g. Saventy-stx Pcrccnt of thc

students wcr? from thc flrst lntroductory ooursc and' Par-

tlclpated. ln thls experlment aE part of d courlc rcgulrc-

ment. fhc other tranty-four pcrocnt of thc atudcnts oanc

fron e eubsequent courre on a vo}rurtGcr barlc. All El

rerc rand.om1y elc lgncd. to clther thc crpcrlmcntal or con-

trol cond.ltlon ln thelr ord.cr of appcarercCr

E!LEIuJL.- IIhe gt1mull r?rc colnmon nount from clght

taxonoulc categorlcsr A four-footcd. anlnalr a chcmleal

element, a 
.country ) a klnd. of cloth, a Iluslcal tnstnrnent'

an occupatlon, a part of a bulldltrgr er e vegctablc. These

categorles wcrc tekcn from thc Battlg and. llontague (L959)

norms and were selccted for thelr Iow dcgrec of assoclatlve

overlap. Thelr asroclatlve overlap rlas d.etermlncd- from

pll,ot d.ata coLlected by tllckens and ![orlgane ( 1970 3 unpub-

llgheal stud.y) r who asked 8c to sort forty-EGvcn of thc

flfty-slx catogorles from thc Battlg-t{ontague llorms lnto

as trany plLes aE they wanted.. The frequency rlth rhlch

any two categorles were sorted lnto thc saule pll-c could-

reng6 from zd?o to seventy-flvc. The frequency eount ras
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taken as a rough approxlnatlon of the d.cgrce of atsoclatlvc

ovarlap. Tablc ? shows the gortlng frcgucncles betrcen

the elght catcgorles u;ed. ln thls stud.y. In gencra3-, tha

degree of essoclatlve overlap between all the categorles

Ilvas very Iow.

The freguency of occurrence ln the &tgIlsh language

(Thornd.lke and. Lorge, 194I+), the number of letters and. the

number of sy1-Iab1es wcre d.etemlned for cach word. taken

from thc Battlg-l{ontague norBIE. From ech rord llgt, rorrl

trlad.s were forrned to rcprcsent each categofJr' An cffort

was mad.e to equate the categorles rlth reEpect to rord. fre-

quency, wonl length and. number of ;yllab1cg. The fhorad'lke-

Lorge frequency d.lstrlbutlon sf the word.s reprcsentlng

each category ls shown ln TabLe 3, Hlthln each word' trlad.

two addltlonal requlrcments were lmposed r !{o tro worrlg

coul-d begln wlth the tape l-ettcr of the aS.phabet t or be

casl1y eonstrued. as synonlms or homonyms of one another'

Bccause of thelr abund.ancc, rord. trlad.s from anlmaIs,

countrles and. occulntlons were chosen for thc to-bc-repcated-

categorles. These rord. trlad,c , alxtccn 1n total t were

further broken dswn lnto fogr groups of four. AgAln; an

cffort tras mad.e to nake cach group cqulrnlent to other such

groupg. the category chowlng thc most assoclatlve ovcrlap,

a pert of d bulld111gr res uscd. for four practlce trlaIs for

all S!. t{orrc[ trlad.s from the reualnlng oatcgorles gerved'
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TABLE 3

The pcrocntage of rordg fron cach oatcgory

representlng hlshr ncd.lum and. lor frcquenoy

of occurrcncc ln the Ergllgh langrragc

Taxonomlc caterory

Four-footcd anlua1

Cheuleal eLcment

Country

Klnd of oloth

Uusloal lnstrument

Occuln tlon

Part of e bul}d,lng

Vegetablc

hlgh

L9

L7

L5

L7

L7

1,9

L7

L7

Frcquencrrt.--
ncdlrrn

tg

25

2t

L7

25

L9

25

L7

TotaI
rorts

I+8

L2

48

L?,

t2

ll8

LZ

1,2

lor
63

58

65

66

58

6z

58

66

* Thornd.lkc-Lorgc 1194t+)

htsh =d countof

ned.lum=acountof
lor aacountof

frcquenoy counts r

5A or Dore ttnce PGr alLIlon
(A or AA)
20 to t+9 tlmes per nllllon
t to L9 tlncs pcr nllIlon
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the purposc of the not-to-be-rcpcated categorles ln thc

contror oondltlon and. the lntcrpolatcd. blocks In thc rc-

petltlon cond.ltlon.

the actual word.s used ln thls stqd'y cen be found' ln

Table &. fihree catcgorles werG rcprGscnted' by four blockg

of four trlad.g and. the other flvc oategorles by onc blook

of f our trlad.s '

DG!LI8E.-ltrotrcatnenteond.ltlong$ercoonlnrcd,ln
thls gtud.y. Contrsl Ss rcrc Prctentcd' alght blecks ln

succcrslon. Eaoh br.ook d.calt wrth d dtffcrent taxonomlc

categorlt,. At no tlne wcrc the 8s ln thls oondltlon exposcd'

to onc category for more than one block. on' the other hand't

cxperlmental Eg werc erpssed. te the garn' catcgory on Blooks

2) 4, 5 and, B. Each rcpetltlon block alrrays oonslsted' of

ncw word trlad.s from thc catcgory glven ln Block 2' One

bl-ock of a not-to-bc-r'peatcd category separatcd. cach block

of thc repeated. categorx. ttablc s ruilrarLzcs thc d.eslgn.

Eaoh lctter ln thc tabLc reprGsentg four trlars on thc tame

taxonomlc catcSory. ALtogether, each g rccclved' clght

bLoeks or thlrty-two trlad'g for a total cxperlcnoc of

thlrty-two trlals wlth thc pcterson-pctcrron tcchnlQUer

Haklng oomParlsonc between the two oondltlons at cach

polnt of a catcgory rcpctltlon rcqulrcl that the rcpcatcd'

category bc prat ented. on Gvery trlal ln the control colt-

d.ltlon ln whlch lt occurs la thc expcrlmentaL cond.ltlon'
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TABTE 4

The word trlads used ln thls study

Category

Four-footed animal

Chemlcal "f"r"oa

Country

Kfn{ of cloth

Musl.cal Lnstrumeut

Occupatlon

Part of a bulldiag

Vegetable

Block

I

2

3

4

I

1

2

3

4

I

I

1

2

3

4

1

1

t{ord trlads

dog, came 1, ante lope;t lger rbuf falo, ot ter ;
lnouse , raccoon, seal; eLephant, gopher, lynx.
hyena, opossum, caE; deer r coyote rwalrus ;
squlrre 1, e lk, le opard ; beaver, 1 lama, monkey.
porcuplne, horse, jaguar ;wolf , gaze1le, boar I
rabbit, zebra, s loth ; sheep, gor 11 1a, hams ter .
I lon, kangaroo, mus krat ; cow, g l.raf f e r aL 1 lgator ;
donkey, be ar, moose ; goat r skunkr panther.

s llver , tungs teD , copper ; hydrogen , cobalt , lead ;
mercury, argon rhe lium; bronine, sulfur, zlnc.

f r aoce, honduras, s udan ; rus s ia, lce laud r morocco ;
p anama, eng 1and, sweden I ho 1 1and, aus tr al 1 a, I ao s .
sp ain, 1 lbya, uruguay ; leb anon, chlna, malaya ;
canada, po l. aod, braz i l ; it a1y, korea, be lglum.
portugal, cuba, J apan ; india, p araguay, dennark ;
greece, arnerica, iran ; aus tr la, chi 1e, eg14pt.
brltain', peru ruotihray;mexico, ire laad' albanla;
s cot 1 and, I sr ae 1, burma ; gernany r s yr la, f lnl aod .

gaberd lne, eot ton r denLn ; f Ianne 1, corduroy r s 1 lk ;
Iinen, mohalr, tweed ; sat La, ve lvet,vor sted.

horn, saxophoue, guLtar ; be 11 r f lute, plaao ;
orgiur, trunrpe t, v io I in ; drum, accord Loo, oboe .

plumber, accountant , surveyor; sallor, flreman,
ed it or ; archite c t, mort lc lan, cashler ; shoemaker,
botanist rnurse.
e Lerk, b ar tender, sur geoa ; author, machlnlst, coroner ;
pollceman, baaker, chemlst ; rerehant , laborer , artLst.
manager , auditor , painter; contractor, Judge , barber;
J ewe ler, b lacksmlth, minister ; actor, phys ictst t
jaoltcr.
urech anic, c arpenter, but 1er ; p I lot, bookmaker,
dent ls t ; I awyer, sclent tst rwalter ; rr lter, salesmal,
engLneer.

window, balcony, glrder ; door, p I 1 lar r c loset I
ceL1lng, rafter rpatlo; banlster, skyllght, furuace.

asparagus, corn r sp lnach ; pot ato, brocco 1 I r turnlp ;
radlsh, pars ley, bean; ouion, cucumber , lettuce.
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TabLe 5. The two treatments used ln thls stud.y,

Bl-ock

freatment

ExperlnentaL

ControL

A

G

EABCAD
ETBACFD

TsbLe 6, Counterbalanc ed.
three d.1f f erent

deslgn for the repetttlon of
categorles.

BLock

Treatment

1

Experlrnental

EABACADA
EFBFCFD}'
EGBGCGDG

It---I----r 
--rrl|-----I -- -D-I --G- ------------eC:AEs----II

Control

E .Ii B F C'G D A

EIIBGCADF
E}IEACFDG
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To ualntaln thc lntegrlty of thc control cond.ltlon, four

control Es would be need,cd. fsr cvcry cxllerlmcntal 8.. Thtc

obstacle was ovelcome by uslng three d.lffcrent categorlea

for repctltlon (A, F and. G In lbble 5) and. a fourth catG-

gory (n ln Table 5) to parallcI thc cxpcrlncntal 8s ln1tla1

experlencc wlth the to-be-rcpcatcd. catego?I. The catc-

gorles wlthIn the two cond ltlong werG countcrbaLanccd.

(faUle 5). Ttrls exlnnded. declgn allorcd. for (1) an even

d.1strlbutlon of S.s between thc tro cond.ltlong, and. (2') ths

potentlal,lty for extend.lng thc regults to taxonomlc catc-

gortes ln general. Thus, three dlffcrcnt groupt of 8s com-

prlsed each treatment cond.ltton.

Further countcrbalanolng rlthln cach S group tras d.one

ln ord.er to mlnlmlzc potentlal or{.cr cffccts that nlght

arlse from presentlng thc stluuIl ts all 8s ln thc tame

Ecqucnoco Wlth the exceptlons of Bloeks 1 and. 2 (faUtc 6),

alL catcgorlcs occurred cquaLly often ln cach approprlate

poaltlonr B, C and. D ln Blocks 3, 5 and. 7t A, F and. G ln

BLocks 4, 6 and I ln the control oond.ltlon, and ln Blocks

2, l+. 6 and. I ln thc e.perlmentaL oond.ttlon ' Potentlal

wlthln-bl-ock ord.er eff ects rere also counterbalanced. For

cvGry block posltlon, there rore four rlthIn-bl,ock posl-

tlonal changes. Nlncty-slx S,3 wore rcqulrGd to complete

the counterbalanced deglgn. lfhc cntlrc d.cslgn ras repll-
cated. three tlnes to glve d total of 288 8l . Ittc block

posltlon of catagorlcs B, C and, D uaa rotated. for cach
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rcpl lcatlon of the d.es lgn.

ADDEIEtllEr - The cxperlment took p.Lace 1n d cnaLl ,

tound.-pfoofed. room. Over the E's left ghouldcr, 35 D1111-

meter glld.cs rere thown by maent of e f,od.ak 800 Carousel'

proJector. The gLldcs wcrc exposed for e prcd.ctcmlncd.

tlnc lnte:rraL by mcans of a Gerb:rands tape-tlner. The S

sat ln d comfortable chalr flve fcet ln front of a tcrGcrlr

33eqld31Is. - lfhen the S and. cxpcrlmeater had titrcn

thelr places, In the chalr and. bchlnd. thc $, rclpcotlvclYt

the followlng lnstructlons rere read, al'oud. to the Et

Tlrc purposc sf thls experlment Is ts stud.y
your abl}lty to remember rord.s and. to perforn a
Lowrtlng t,alf at d falrly faat and oonctant rate.

Flist, you wll-l rec an astcrlsk proJccted. on
the scrcen In front of you. The agterlck lc you:r
read.y tlgnaI. fTvo geconds latcr you 1111 scc three
word.s. You are to read. the rord.s out Loud. as
qulckiy as you can, for you rllL Ecc than for only
two e econd.g .

After the word.g a three d.lglt number w111
appear, As toon at you t6e the numberr aEX lt out
f iira, then bcgln eountlng baokrard_ from the number
by threes. Foi cxemple, lf thc number waE ?99r Vou
wbuld flrst ray 999-, thcn 996, 99), 990, 987, and
to on nnt1I e qucttlon aark Eppcars r

tfhen you icc the gucrtlon &arkr lry to tclL
nc thc thrte rozd.s thaf rGrG prcscntcd bcforc thc
number. Glvc thcn ln o3ri[er lf you can and' out
Ioud. ao that I oan hear thcn c}carly, You r1I.1
havc slxtcen gccond,g to rcoaIl thc thrcc rotds.
Thcn tha qucltlsn nark rllJ bc rGPIeoGd. by thc
acterlsk, your clgnal that anothcr thrco rord's
erc about to bc Prcscnted'

Thcrcforc, irhat you arG to d.o ls tbll r Flrst,
pronounee the thrce rord.s at fact at yep-c33,
lfren pronounoc the thrcc dlelt numbcr rhloh follorg
then. Thlrd.r count baskwald. from thc nrrmber by
threes at the paco of the c}lck, and' flnally,
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reealL the thrce worlitc ln ozd.er tf you carr
Thc baslc proccd.urc rl}L ba rcpcatcd. e

total of thlrty-tro ttncs. You should. try to
d.o as wclL at you Gan on both the rorrilg and.
the nt:mbers, and. kecp your eyes on thc terccn
ln front of you throughout the cxpertment.

Can you very brlcfly rcpeat to mc rhat
you are to do, so that I understand. that the
experlment ls clear to You?

The sequence of events comprlslng each trlal ls tutrlnErLzcd.

In Ib.bLe ? , The retentlon lnte:rral was f ll-led by acklng

the S to count baokrard. from a three d.lglt number by threes

to the one second. beat of a metronome. Ech number xras

d.rawn from a table of rand.om numbers and. renalned. on the

scrccn throughout the retcntlon lnterval. Thlc countlng

actlvlty was aseuned. to have the functlon of prevcntlng

actlve rehearsal of the trlad.. The asterlsk gerved. aa a

read.y slgnaI and. the guastlon narkr BS a slgnal- for recaLl.

Thts nodtfled verslon of the orlglnal Pcterson-Petcrsols

technlque was contlnued. for a total of thlrty-two trlals.
After the l.ast trlal , the S was asked the fol-Lowlng questlonsr

EDId. the rords on dlfferent trla1s fall lato
groups or categorles?" If the S, eald. 'yes' he
ras then asked., 6Can You nane them?"

"tlords from One group rere presented. for four
oonseoutlve trlale, then rorde from another
group Isere presented for the next four trla}s,
ind. io on ln thls faehlon throwh the elperl-
ment. Once a group had. been plegentedr d.1d. lt
reoccur at a latei tlne ln the erperlment?'
If the E, sald. 'yeg' he raa then asked r 'Cai
you naue the group or grouPs?r

1.

2.
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Itre speclflc ortlcr of thc stlnuIl cech g rGcelved, rat
pred.etcrmlned. beforc the experlment and Breamangcd ln thc

Carousel. The flrst four trlals cnablcd. thc S, to bccome

famlltar rlth both the retentlon and rehcarsal prevcntatlve

tasks.

TABTE 7

Evente and, thelr d.uratlon that

oonprleed. one trtal

Hrent

-
Asterlsk

tlord. trlad.

Betentlon lnterral
Questlon nark

total tlme per trlal

IXrratlon ( geogqd,s I

3o

2

2

10

L6
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BEI'LIS

The perfomance of cach S on each trlal, ras d.ctermlned,

by glvlng one polnt for caeh rord correotly rccallcd plus

an addltlonal polnt 1f all three worrls rerc recalled ln
thelr orlglnal ord.cr. The urean perfornancc of the controL

Ss over tr1a1s was plotted. (fteurc 2), ftrls oondltlon pro-

d.uced. the expectcd I'sar-tooth" functlon. Thcre raE a narked.

drop from the flrst to the fourth trlal of all blocks,

formance changed from 70.8 to 43.6 percent. A slgnlf leant

Blocks X frlals (wlthln-blocks) lnterractlon, E( 2Lr300l) =
2.6L (a <.001 ), lndlcatcd that the d.egree of change varled.

from block to block. A supplementary analysls of varlance

(efOve ) on Just the ltcakg (arrows 1n Flgrrrc 2t of the clrvcs
showed. that the performance on thc lnlt1a1 trlal of each

block was nearly the Eame, E,(711001) = A.7O, but on the

flna1 trla1 of eaoh blook, the Jtllg of the curvctr pcr-

fo:manee slgnlflcantly d.lffcred, E(7r1001 ) = 5.39 (l <.001).

The l.'{ts rose from 35,6 percent ln Block 1 to 5A,9 percent

In BLock B. A Newman-Kuels teet for the d.lffercnces be-

tween all palrs of Beans (Slner , L962) furthcr revealed.

that the Prtq. of BLocks 1 and. 5 rere slgnlflcantly lorer
thanBlocks 4, ? and I (l<.01). Bl-ocks 2) 3 and.6 were



26

cotnnon to both groups.

Shlftlng to a ncw taxonomlc category prod.uccd Just

as marked an lmprovement ln performancc as thc lnlt1a1

d.ecrement, E(1rt43) = 5l+9.05 (l<.001). on the averagc,

rccall Junpcd. from l+2, 5 to ?O .7 percent. Thls AIIOVA ,

conparlng thc sGvGn category ghlfts, yleld,ed. a slgnlflcant
Shlf ts X Trlals lnteractlon, E( 5, 858 1 = 3,2t+ (Jt < .001 ) .

Thls neant that all .Dl.t-to-.ncak changcs rere not equlvalent.

The magnltudes of change arranged. from hlghcst to lorest
wercr Sh1ft number L= 5>3>l+=62, 1>2,

A "saw-tooth" functlon of d dlffcrent character lras

gcnerated. when $,s recelved. three repetlttons of e taxonomle

category (Flgure 3r, Decrements 1n perforuancc occurred.

wlthlir the blocks, E( 3 ,429 ) = 159,27 (:l < ,001) . Thc a\r
erage wlthln-bLock change was from 6?,3 percent on Trla1 1

to 44,6 percent on Trlal &. A supplementary ANOVA on the

.etIE of the eurtres showed that the perforuance on the flna1

trlal of each blsck varled. s lgnlf lcantLy , E( 7, 1001 ) = 2,89

(l <.01). Llke the control cond.ltlon, there wag a sL1ght

lncrease ln perfornance over the experlnent, even though

onLy the I.l t tr1al perfornanoe of Blocks 1 and. I d.1ff ercd,

s lEnlf loantly (n < . 01, Nemnan-Kue1s test ) . Thc Blocks X

Trlals (wlthln-blocfs ) lnteractlon, E( 2tJAO)I = 3,72 (l <

.001), polnted out slgntftcant vartatlon of the trtaL-to-
trlaL changee between the elght blocks. Unllkc thc control
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Ss, the -DIgkE of the curlres dld. d.lffer from one another,

E( 7,1001) = L5.22 (n < .001) . A Nerynan-Kuels test on the;c

d lff erences revealed that the lnltla1 trlaL (arrow In

Flgure T of BLocks tl and 6 varled. slgnlflcantly from

BLocks 1, 2) 3. 5 and 7, BLock 8 ras connon to both groupg

ln lnltlaL trlaL performance. Blocks 4, 6 and. I wcre on

the repeated. category, where Blscks 1, 3, 5 and. 7 lnvoLved.

the nonrepeated- categorles. Block 2 was thc flrst erposure

to the to-be-repeated. categorX.

The plt-to-gcek, ohangec from one catcgory to another

were not as narked. as for control Es. Nevcrthclctg, they

wcre hlghly slgnlf lcant, 3( LrL43) = 354.55 (l <.001 ).
Flgure 3 suggestcd. that Shlft nunbers 3, 5 and 7 varled.

greatLy frou Shlfts L) 2) 4 and. 6, The foruer group tn-

volved. a change to the repeated. catego?Yr and the later
group vrere shlfts to a not-to-bc-repcatcd. oatcgorY. The

ANOVA on the seven category shlfts prod.uced. a llgnlflcant
Shlf ts X Trlals lnteractlon, E( 5, 858 ) = LZ,?O (l < . 001 ) .

An examlnatlon of the nagnltudc of changc for each chlft
tndlcated. that Shlfts 1, 2) 4 and 6 rerc about three tlmeg

Ereeter than Shlfts 3, 5 and 7, These changet ordered fron

the greatest to snall,est weror Shlft nurbcr 4 > 1 EZ > 6 > 5s

? z 3,

l{hen the rf saw-tooth" functlon of the control S,s lc
superlmposed. upon that of the e=perlmental Ss, they d.o not
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cotncld.e (Flgure 4). An ANOVA conlprlng both functlons
showed a Treatments X Trlals (rlthln-blocks) lntcractlon,
E(3 ,429) = 3,29 (l < .05). An ad.dttlonal ANOVA rar per-

fo::ned on Blocks 4, 6 and. I to elarlfy thc prlnclple d.lf-
f erences between the two funotlonr,. Both the Ircatnentg
maln effect and thc Trcatmcnts X Trlals (wIthln-bLocks)

lnteractlon were slgnlfloant, E(1r858) = l+S,S? (.ne.oo1)

and. E( 3 ,429 ) = 8.19 (e < .001) , ?Ggpectlvcly. Ttrls 1nd.1-

cated. a d.lfferentlaI d.egree of ehangc betwcen the two

treatment cond.ltlons over trlal,s rlthln the three blocks.

Both curves appeared to approach the same asynptote, but

the control E,s started. at a hlghcr lcvel of perfomance

than the experlmental 8s. The ctablLlty of thlc flndlng
wag strcngthened. by thc lnclgnlflcant Treatuents X Blocks X

Trlale (wlthln-blocks) lnteractlon, E(6,858) = 1.41. In
other rord.s, thesc trtaL-ts-trla1 d.lffercnccs werc glnllar
w1thln alL three of the repetltron blocka.

In genera!, the Jtl.t.!l of thc tro fr.rnctlong were slmllar,
but aLl of the rcaks, were not. Thls rag supported. by the

treatments X el.t TrlaLs lnteractlon, .E(7rL001) = L,50, and.

the Trcatments X ltak, Trlals lnteraotlon, E(?,1OO1) = 10.02

(p<.001 ). A Newman-Kue1g test on thc gcak rneans of both

cond.lttons shored. that thc rpelrn of thc rcpetltlon blocks

ln thc expcrlnentaL eond.ltlon, TrlaLs L3, 2L and. 29, rerG

slgnlflcantly lower than the othcr Jtraks, of the two func-
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tlons (l < .01) . rn other rord.s, rn every casc of a re-
petltlon of d taxonomlc category, the utean perfomance on

the lnltlaL trlaI of the repeatcd. block traE loxer than the
control condltlon.

The oomperlson of al,l .I.Lt-to-IGBk, changes ln the two

8 groups d1d not d.iffer for Treatnentg, I(1,B5B) - Z.55,
however the Treatments x rrlal,s rnteractlon, E( LrL43) =
tL.35 (l <.001), lnd,lcated that the control gs showed a

greater overall lmprovemcnt ln pcrfo:mance than the cxperl-
mental Es. Thc d lfferentlal degree of rcoovcry rat not
the same for all shlfts. There rar also a substantlal
Treatments x shlfts x rrlaLs rntcractlon, E( 6rB5B) = g,86

(.p<.001). Shlfts 3. 5 and ? reached. the .01 1evel of
slg,nlf lcance and. shlft number 4, the ,05 level (Table B).

The f ormer group lnvolved. a shlf t to a rcpeatcd. category.

The lnslgnlflcant shlfts ncre to a not-to-be-rcpeated.
category. Shlft number l+ waE thc only exceptlon. Thus,

only shlfts to a rcpeated. catcgory produced Large treat-
ment d lf f erences ln the d.egree of recoverx.

The percent rccovery ln Itable I was calculated. as thc
ratlo of experlmental- to control &ean perforuance fom
Trla1 4 of one bLoek to Trla1 1 of the next block. These

percentages lnd.lcated the dlreotlon of reoovcry of the Gr
perlmental cond.ltton wlth respect ts thc control cond.ltlon.
}'Ihen experlmental, 8.s rcre shlfted. to a not-to-be-repeated.



Ttre F ratlos and.

when shlftlng

TABLE 8

percent recovcry for changes

from one oategory to anothcr

treatment oond.ltlons

32

ln pcrforoance

for thc tro

!r

shlf t
nunber

1

2

TElaIs

4 to 5

8to9

LZ to L3

$ to L?

20 to 2L

to 25

to 29

3

4

5

6

?

24

28

freatments X Trtals
Interactlon

0.86

).?2

2L.L7***

4,54*

21.69***

0,118

8 ,67*x

Pcrcent
recovery
d

89'.7L

136.09

5A,86

135,92

32,67

LLz. 05

,+5,7t

<.05
(.01
< .001

*A
** ?'r

J
{t.rs*. a
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catcgory, rccovery was superlor to the controL group

(srrrrt numbers 2, 4 and. 6), yet when shlfted. to a pre-
vlousl-y used. category, lt ras crearly lnfcrlor to the

controls (Snfrt numbers 3, S and. ?). Thc anaLlest change

ln both cond.ltlons when shlftlng to a not-to-be-repeated.

oategory was two tlmes greater than thc largcst change

chen shlftlng to a prevlously repeated. categorx.

Dlffcrences betwcen the two oond.ltlons also appcared.

1n bloek-by-block mcan comlprlsons. Flgure S shows thc

mcan perfo::mance over each block for the trs g groups.

The maln effect of Blocks ln the control cond.ltlon ras

hlehly slgnlf lcant E( 7, 14) = 6,99 (n .001 ). Thc Eean

block performanoc tended to lncrease from 49.A pcrcent 1n

Block 1 to 57,O percent ln BLock 8. In oontrast to the

control Es, Large d.lff ercnccs appeared among thc block

means ln the experlmentaL cond.ltlon, E( 7 ,tU) = zL,lW (A <

.001 ). A Newman-KueLs test on the mean block d.lffcrenees

Bupported. the graphlc scparatlons ln Flgurc 5. Blocks 3,

5 and 7 d.lffered from 4, 6 and 8. comrnon to both groups

werc Blocks 1 and 2, Flnarly, the nonrepetltlon and re-
petltlon blocks Herc slgnlflcantly above and. below the

oontrol cond.Itlon, respectlvely. In the flret oesc, the

E( 1 ,429) = 35,22 (l <.001) and. tn thc second, sase, the

E( f ,4?9) = 4? ,94 (t < . 001) .

In ord.er to cnsurc that ord.er effeets rere not affccttng
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the flnd lngs, a general ANOVA of thc entlre dcslgn waE

completed.. The three repllcatlons of the d.eslen dlf f ered r

E( 2, 1116 ) = 4O ,6? (n < .001 ) . The d.1f f crence was prod.uced.

erther by the superlor overaLl performance of Sc lnrtlcl-
patlng ln the latter thlrd. of the cxperlment or by an ad'-

vantagcous nonrepetltlon block arrangement (trtnas of cloth,

chemlcaL eleuents, vcgetables ) . Some eategorlcs appeared

easler than others, E( 2rLtL6) = )9.A5 (31 <.001). The recal-I

of anlmals , f or exampLe, rres hlgher than eountrles and'

oecupatlons whlch d.ld. not d.lf fer from one another. Flna13"y,

between bl-ocks counterbalanclng d1d reach slgnlflcance,

E( 3 ,Ltt6) = 10.10 (.p <.001) , and wlthln blosk changes Here

narglnally slgnlf leant, E( 3.LLL6) = 3'29 (l < '05)' DG-

splte the stlmu}us selectlon and, counterbalanclng, the

experlment was not entlreLy successful ln ellmlnatlng ord'er

and. posltlon effects.

An analys ls of errors mad.e by Ss over the thlrty-ttto

trlals |s presented. In lbb}c 9. By far, the largest type

of epor lrg-s en omtsslon. On the averaget a E nad'e 33'?

onlselons ln the experlment. 0mlsslons were not as frequent

ln one treatment condltlon aE ln the other. Fach of the

S's total number of omlsslons on the repetltlon bl'ooks (4,

6 and B) and the lnterpol-ated blooks (3, 5 and 7) wa8 d'c-

tc:mlned.. An AItrOVA on these ltums showed, that morG omls-

slons occurred ln the experlmental than ln the csntroL
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The probablllty

for

TABTE 9

frequency of

two treatment

lntrug lons and. omlsslons

cond.ltlons

and.

the

INTRUSIONS t Sourcc. Cond.ltlon

ExperlmentaL Control Both

Wlthln a

block

Between

blocks

Prevtous
tr1a1

$vo trlaIs
prcvloug

Three trlals
prevlous

Iotal
Preveous
repeated.
category

Prcvlous
nonrepeated.
oategory

TotaL

,03 .04 '03' .69 ,? 5 ,?2

.13 - t05

,56

.10

,OZ

.11+

,L3

.03

,L7

.81

.L9

.50

,58 .59

,L3 .11

,OZ , AZ

,02 .08

,20 ,L?

, o3 ,o)

,23 .20

.80 .80

,20 ,24

,50 1. oo

Importatlons Same category

EBBOBS t

Dlff erent
category

fotal
Omls s lons

Intrus lons

fotal
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sond.ltlon, E(1,143) = 8,26 (S <.01 )r and. ln the repetltlon

bl-ocks than ln the lnterpolated blocks, E( 11141 ) = 49,6L

(p <.001 ) . Thc Latter dlf f eronce hel-d, f or both treatment

cond.lt1ons, accountlng for the lngtgnlf lcant Treatments X

RLocks lnteractlon, E(LrL43) = 0.31.

The eeeond. most common error Ttas an lntruslon. Evcn

though the total numbcr of lntruslons ln cach column of

Table g was used. aB thc base fsr caLculatlng the wlthln

bLock, between bLock and. lnportatlon probablIltles, thc

nagnltude of any lntruslon probablLlty ls some proportlon

of O. Z0 whlch represents the proportlon of lntruslons errors

of all klnd.s nade by Es. The hlghcst source of an lntruslon

cpor yras a word. from the prevlous trlal rlthln thc block.

Extra-experlmentaL errors ( lnportatlons ) tcnded. to be re-

strlcted. to the taxonomlc category belng prc8ented and wcre

sltghtl-y more freguent In the control than ln the experl-

mcntal condltlon. Bepcatlng e catcgory dld. have an cffect

as sGCn ln the probablllty of an tntruslon from a prevlously

prcscnted. categorJl, Tet, thls rras a Etral-I cffect ln coIB-

parlson to the wlthln-block lntruslon probablllty. As

wlth omlsslons, lntruslons nere summed for the rcpetltton

and. lnterpol-ated. blocks ln caoh treatment cond.ltlon. An

ANOVA prod.uced. lnslgnlflcant ualn cffects for Treatnents,

E( 1 ,t43) = 0.28, and for Blocks, E( Lrt43) = 0.50. Thc

Treatments X Bl-ocks lnteractlon ras slgnlflcant, E(LrL4)) =
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4.30 (g <.05)l thc frequanoy of lntruglons ln the lntcr-
polatcd bl,ookg of thc arpcrlncntal cond.ltlon was hlghcr

than ln thc control cond.ltlon.

A talLy of r"rponreE to thc tro qucttlons asked. Ss

(faU1e 10) showcd. that approxlnately nlncty-nlne percent

of thc Es wcrc awarc by thc end of the cxperlment that thc

word.s fcIl lnto gcveral taxononlc oatcgorlcs (Qucstlon 1).

Elghty-one percent of the experluental Ec bccane arare of

the category repetltlon (Qucstton 21.
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TABLE 10

The frequency and. perccntage of yos-no responsGg

to tro post-experlmental questlons

Ques tlon Respons e Cond.Itlon

ControL Expcrlmental

1* Ies gg,3 9A,6

No 0. 7 1.4

2** yee 10.4 91.3

No 89,6 L8,?

'r$ "Dld the word,s on d.lffcrent trlals faLl lnto groups
or cetegorles?"

It'ls "l{ord.s from one group wGre prcssnted. for four con-
secutlve trlaLs, then rord.s from another group rcre
presented for the next four trlaLg, and. ro on ln
thls fashlon through the crpcrlment. Once a group
had. been presGnted., d.ld. lt reocour at e later tlne
ln the experluent? n
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DISCUSSION

The ma Jor outcome of thls ctud.y ras the pooler re-
tentlon of new word trlads belonglng to a prevtoucly pre-

sented category. Both the flrst trla1 and mean b1ock per-

formanee of each repetltlon block ln thc cxperluental con-

d.1tlon wes bel,ow that of the controlr. Slgnlf lcant Treat-
ments X Trlals (wlthln-blocks ) tnteractlonE ln the rcpe-
t1tlon blocks polnted to dlffcrlng ratcs of wlthln-block
buIId.-up of PI . Furthermore, Treatnentg X Trlals lnter-
actlons ln rccovery occumed. only rhen ghlftlng to a pre-

vlously repes.ted categorr. outsld,e of thece uaJor d.lf-
f erences, the ropkr r gl..ts. and. wlthtn-block changes of the

two functlons wcre aIlke.
There was a. sIlght tend.ency for the I{ ts and. rnean

block perfornance to rlse and the wlthln-block d.eerements

to decrease ovcr the Gxperlnent. Therc gcneral lmprove-

ments wlth trlals s trongly sugEcsted e practlee cf f eot
slnllar to those reported. by earller lnvestlgators uslng
the Peterson-Peterson technlquc (Peterson and. Peterson,
L959 3 Loess, t964). fhc peekg of the two functlont showed.

no such effeet.
!{lth respect to lnterpretatlons of thls ctud.y, there

Ere three alternatlves whlch nlght account for the effect
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of eatcgory repetltlon und.er blocked. presentatlonr ( 1)

StlmuLus change , (2) d.lss lpatlon of PI , and ( 3 ) accumu-

Latlon of PI.

LIlth respect to the flrst lntcrpretatlonr d.lgslmlIar

sthnulus cncod.lngs prod.uced. 1n a ghlft from onc gtlnuLus

cLass to another should. brlng nearS,y couplete recovery ln

both f,3satment cond.ltIons. That lt, encod,lng new stlnuLl

d.lfferently on the next trlaI wlL} be morc lmportant than

hnvlng these stlmuIl beLong to the aame taxonomlc category

us ed. some tlne earller ln the experlment. ?he f lrst Pos-

lt1on states, ln effect, that the two treatment condltlonc

wll-l- fa11 to vary slgnlflcant1y slmply because the crltleal

varlable 1s the effect of class change.

The second, pos lt1on astumcs an lnterpolated. bl-ock of

four trla}s should allow for the d.lsalpatlon of PI from thc

to-be-repeated. ea.tegory. l{hen the E ls returtled. to the

category ln ques t lon, hls perf ortrance ghoul-d. be lnf erlor

to the controls , lf the d.lss lpatlon of PI for thc repeated-

category ls lncomplete. Prevlous research has found that a

LaO second. ITI 1s enough tlne for about seventy-flve per-

cent recovery from the bulld-up of PI (Loesc and l{augh,

L96? I Klncald. and Htckens, Lg?O). Shlftlng to a prevlously

repeated. catcgory , theref ore, shouJ-d. cxpot e the S to und.ls-

slpate6 PL tllth the flxed. ITI conslstlng of an tnter:
polate6 bl-ock of a not-to-bc-repeated. oategory between thc
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category repetltlong, thlg alteneetlve predlctg poorcr
pcrf ormancc of the erBerlmental Sg . Furthcrnore , thc E I s

performence shouLd remaln unchanged across all repctltlon
blocks. Thls ls because the lnterfcrence should. be re-
strlcted to the repeeted category and. the ITI ghould. crert
a pred lctabl-e ef f ect on the amount of dlas lpat lon that takes

pLace from one category repetltlon to the next.

The f lna1 pos l t1on pred lcts a grad.ual decl lne ln per-

formance over the repetltlon blocks r desplte any effect
attrlbutable to release from and. d.lsslpatlon of Pf . Thls

lnterpretatlon states that PI should not be restrlcted to
any one category, but should grad.ually eccumulate over
blocks . Progress lve d.ecrements should. be obtalned. ln both

treatment cond.ltlons .

The na Jor f lnd.lngs of thls study d.lscred lted the f lrst
vlew that stlnulus change ls the slngLe most lnportant
varlable. Becovery for the experlmental 8s on the lnltlaL
trlal of the repetltlon blocks rras less than half that of
the controL Ss. fhe peroent recovery on Shlftc 3, 5 and ?

was 50,9, 32,7 and 4517 r TClrpect1veJ.y. If gtlnuLus ehange

effeeted both cond ltlons to an egual degree, then the por-

cent recovery would have been clos e to 100.0. In ad.d.ltlon,

the Newman-Kuels test on all thc glAXlI of both functlons
showed. a d.ecrement ln pcrformance only for the experlnontal

,3s on the tnltlal trlaIs of Blocks 4, 6 and 8.
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The s econd. pos ltlon predlctg a reprod,uclble ef f ect of
catcgory repetltlon. In the experlmental cond.ltlon, the

Dppkr of the repetltlon blocks were alnllar. Thls wat

also the case for the g{ts of these blocks. The lnclgnlf-
lcant Ireatments X Blocks X Trla1s (rlthln-bloeks ) lnter-
ectlon lndlcated. that the dlfferonce from the control con-

dltlon remalned relatlvely lnvarlant for BLockg 4, 6 and. 8.

Further, the Elean block performance d.1d not rlgn1flcant}y
d-lff er for these blocks and waa conslstly below the controL*
The only evldcnce opposlng thc second. lnterpretatlon was

the recovery d.a ta. The percent rccovcry for Shlf ts 3 , 5

and 7 was not equal ( 50 19, jZ r? and. 45 r?) . trlal 4 and

Trlal 2A performance 1n the controL cond.ltlon wcre clgnlf-
lcantly below aLl Ir{.tr of both treatment condltlons. Thls
poEslb1e chance devlatlon may have caused. Shlft nuuber s

to be rnarkedS-y below Shlf ts 3 and ?, Except for thege d.lf-
f erences ln recovery, all- of the f lnd.lngs of thls stud.y

supported the lnterpretatlon that shlftlng to a prevlously
presented category LzO seconds later exposed. the etperl-
mental Sg to undlsslpated PI . Under these cond.ltlons, the
undlsslpated PI was enough to narkcd}y dlnlnlsh the extent
of release from PI that wouLd have occumed. had. the ghlft
been to a new category. The stablllty and. reprod.uclblllty
of thls effect suggested. that lnterfreence was category
tpeclflc and. the IlI walt an tnportant varlabLe when a cate-
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gory repetltlon was lnvolved..

Llke the f lrst lnterpretatlon, Gvld.ence lupportlng
the thlrd vlew ls untcnable. TLrls posltlon predlctg a
progrcsstve d.rop ln perfomance ovcr category repctltlong.
Shlf t tng to a oId. category f or the th1nl tlne prod.uced.

Srea ter recovery than f or the second. tlne (Sfrf f t number

7 versus 5). PI bul}d.-up procced.ed. at a clgnlflcantly
slower rate wlthln the repetltlon blocks of the experlmental

cond ttlon, and the I''t f r dld not drop below those 1n the

eontrol cond.ltlon. Furthe:more, no ad.d.ltlonal dropc ln
.Dlak tr1al performance were notlceable after the flrst
block repetltlon. In other worrls, category repetltlon dld
not progress lvely lncreas e the d egree of PI bu1J.d.-up f or
the experlmental 88, but only pushed performance torard
the same asymptote In each rcpetttlen block. Mcan block
perforuancer rlts. and. wlthln-bLook changes had. a tend.eney

to trovc over bLocks ln the d.lrectlon opposlte to thc pre-

d letlons of thls posltlon. Flnal1y, there werc not any

progresslve decrementg fowrd. ln the oontrol cond.ltlon.

It was therefore concLrrded. that PI dld. not aocumulate ovcr

the repetltlon bLocks. If an accumuLatton was occurrlng,

then neasurabler progresslve decreases wlthln the repe-

tltlon blocks as weLl as tn the control cond.ltlon should.

have been found.. The Lack of evldence to support thls vlew

relnforees the lnterpretatlon that PI ls class-speclfle.
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Both S groups prod.uced "saw-tooth" functlong. The

controL cond.ltlon repllcatcd. Loess' (L968) 4S cond.ltlon.

In the Loess stud.y there rras much varlabllltty, The IcaL!
of the curve ranged from 72 to 9L percent recalI, and the

fttr, from 22 to 4O percent. In the pregent stud.y, the

functlon was more stable. Thc .pgAXg (7A-75 pcrcent ) and.

the pr t. (35-40 percent ) rett relL wtthln the l.lnlts of

Loess' functlon. The d.lffcrence between the two experl-

ments waa that Loegs' 4S oond.ltlon lnvol,ved. slx trlals
per block, where the cond.ltlons of thls rtud.y us cd. f our

trlel-s per bl,ock. In the 'Ear,r-toothfi functlon gGnerated

by the experlmental S,s, the lnvarlance of the repetltlon
blocks couId. be rel-ated to the nunber of lnterpolated
trlals . Und.er alternated. pres entatlon, more lnterpol-ated.

trla-Ls helghtened. the recaLl of a repeated category (Loess,

L96?, 1958 ) . Although d.lsslpatlon and. olass bound. char.acter

of PI Elay account f or the f lndlngs of the present stud.y,

experlments that Eystematlcal,ly vary bl,ock sLze are needed.

to sce more preclsely whether the lnvarlancG of the repeeted.

blocks ls d functlon of thc tlne between category repetl-
tlons.

Wlth respect to errors mad.e by the SE, the naJorlty
of them were omlsslons and. prevlous lten lntruslons.
Transpos ltlons were not scored ln thls stud.y. lhe prob-

abl}1ty of an lntrus lon ln thls s tud.y , 0 . 20 , was clos e to
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0.18 obtalned. by Loess (1958). The largest source of ln-
truslons rilas the prevlous lten wlthln the bLock (0,?2').

Loess (fgeg) found. prevlous ltcrn lntruslon probablllty
equalled- O .64. Flnally, the cxtcnt of ertra-erperlmcntal-

errors rf,as s1nllar ln both stud.leg, here 0.OB and. Locss

( rg5a ) o. 10.

The freguency and. nature of the errors tend.ed. to Eup-

port the second. lnterpretatlon. Although both cond.lttons

contrlbuted an equal proportlon of omlsslons and Intruslont,
most of the tuportatlons and. prevloue ltcn lntruslons rGrG

worr:ls belonglng to the stlnulus clasg bclng presented..
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CONCLUSION

The purpose of thls stud.y nas to e:ramlne the cffects
of repeatlng a taxonomlc category on the bulld.-up, releasc

and. d.1s s lpat lon of PI . Blocked prcs entatlon of thc cate-

gorles repllcated. the,saw-tooth" functlon flrst d.cmon-

strated by Loess ln 196?. Category repetltlon effectlvcly
altered. thls functlon. fhe perforuance of the experlnentaL

$s tras nnarkcd.ly d.lnlnlshcd on the repetltlon blocks. Thlg

d,lmunltlon appeared to be eonstant acrosc al-I of the re-
pctltlon bLocks and. applled. nalnIy to the lnltla1 trlal
of the bl-ock.

The lmpLlca tlon f rom thls stud.y ls that when a shlf t
ls mad e from the lnterpolated. block back to a prevlously

presented. categorlr the PI already present curtalLs the

usuel d.egree of release from PI . If lnterference ls ac-

cumulatlve because other categorles contrtbute to the d.au-

penlng, then a progresslve faII ln recovery should. occur

when a category ls repeated. every other bIock. Drops ln
the ft ts should also accompany these ehanges ln recovery.

Instead, recovery d.ld, not d lf f er from category repetltlon
to repetltlon and. the ItLt!. rose over trlaLs. F1naL1y, the

errors from a glven category tcnd.ed. to appear only when

the I wes presented wlth uords from that categorJl.
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The flndlngs of thlg stud.y Lead. to the concluglon

that the repetltlon cffcot ras d.uc only to lntcrfcrencc

gcncnBted wlthln thc repeatcd categorX. PI appeared to

be restrlcted the spcclflc' repeated category.

Thls stud.y supports Loegs t bcllef that PI lc class

bound. r tlhen a shlft ls mad.e to a ncw class, PI of thc o1d.

class ls lneffectlve 1n altcrlng thc S'g pcrfornancc on the

new c}ass. However, once thc E returrns to the old. c1ass,

nnd.lsslpated Pf w111 agaln becoue an lnfluenclal faotor 1n

hls Level of recaLL.
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APPENDIK C

Analyses of Vartanee Comparlng Both Treatrent Condltlons
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