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ABSTRACT

The present study was undortakeon to investigoete the relationship
between inoidental lesrnin: and eonditions of prectice.

The subleots used in this investistion aoﬂaisﬁe&‘af sixty srade
nine female hizh school atudenis with fifteen students rondomly assizned
1o eoch of the following four groupnt the moseed prootice sroup with
irrelevant stiouli, ¢he massed prugtice group without irrelevant
stimaull, the distributed prectice gvoup with irpelevant stimull, and
the distributed practice yroup without irrelevent stimuli. A1l the
subjects were Instrusted to learn & list of nonsenso gyllables jresented
on o nomory drum. They were given thirty twials on the adbove intene
tional task. The irrelevent stimuli consisted of ten different goonate
rieal flgures arersased go that & dilferent seometrionl f’ig;zzm appenyed
in the memory drum window o the right of ewch nonsense syllable. A
record was kept of the number of nongense syllables correctly anticle
nated by all subjects for coach trisl, The subjeots making up the two
exporinental croups were tested for ineldentsl lesiming of the geometw
rieal Pisures immedictely after the thirtieth anticipation trial on the
nemory drum, Incidentsl leswning: was teated by the methods of free
recall end serial recalls

4 teteet revenled thet no siznificant difference was obtained in
the amount of incldentsl locsrning uwnder sassed nroctice conditions as

compared o that obtaldzed under conditions of distribuited praotice.
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Lg vould be expected the anslysis of varilance indicated that there wos
& significant difference in the swount of nonsense ayllables leammed
under distributed praciice 8 compured to the smount loarned under

maased prnotios.
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The eonoept of "inhibition" as defined belov hes been posiulated
o explaln the differvences in rellex behawior, the perioraence of molor,
payebo-aotor and verbel btesks uwndey conditions of massed and dlelributed
practice (Pevlov, 1927; Hull, 19435 Hovland, 1936as Woodworth and
Sohlosberg, 12545 Lysenck, 1957.)s Move speoifically, Hull, Hoviend,
Hogs, Hell, Perkine and Fitoh (1940}, Hull (1943}, Woodworth and
Suhlosbery (1064), aud Undezwood (1247) use nn inhibition construct to

scosunt for differences in jeriprsence with serdsl verbal leaming

ander massed and dintribubed precticey althoush Underwood tonds to fovor
an interfevence interpretation, Aleo Hull et =l (1940}, Bull (1943),
Yoodworth and Sehloshors {1994} snd Gysenck {1957) muke use of au
inhibition fector in explsining the phenomenon of reminiscence which
tonds to be a by product of masped precbice. Heminiscenoe is defined
as the "recall or recognition, withewt intervening overt preotice, of

bema previously leaimed but not recslleble - an ineresent in & pruos

thond aot sfter o period of monpraotions® (Bnolish & Znglishs 1958,

slish (1958, pe282) define fehibition ae

peliS7)e  English and &

“wagtreindng or stosping a process feon continuing, or preventing o

provess Drom sitarting althoush the usual stismslus ie oresenty a hypow

thetical wervous stabs or provess thai brings aboui the vesizainit,

1
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Inhibition lo sald to bBe renevatsd move quickly and dissipoted sore
slowly under conddtions of nespod nroctice as compared to distriduted
pragtice conditionsy se o reeuld perdomumpos is genewslly superlor
wndes dletributed pretlces Thals inhibition ls eunsidercd to be a
vegative drive siniler do fotigue, and ie cosoelatsd with o tendeney
Lo awold uaéﬁéxﬁiﬁﬁ the tsek odvine rise o the nesative drive {ﬂﬁi&,
1943)e  In the present study inhibition will be assumed to exist if &
significsnt etablotioal differonce ia the vusher of nousense syllables
lowrned undor soseed and Alstelbnted preciice cean be demonsirated.
Hyere and ¥iller (1954) beliove that pevforsance of & monotonous task
shvss rise to feelings of bovedon snd Slanmer {(1953) bolds thet the
longer an srseniss peroelives o stismlusw-obiest the gpreeter the saound
of stimulus satiastion (bovedsa~iike effoct) built up to 4%, and as &
vasuld the ommnles will fend to avold this stioulue and seok out
diffarent atiaalils A somewhnt sinilar theory is held by Hontoomery
(1952},

18 o greater degres of inhibition {futisue) andfor stimuine ssiistion
{boredom) is bullt us when performing o task under ssssed praciice
somditions then under distridbuied proctice condliiione, this inkdbltory
state will be aseocioted with o need Lo seck o ghange, e & noed o
gonral for tovel op new stimnlis. It ie postulated in the present study
that the sbove conditlons of bask performence will lead $o o relatively

graster dopree of incidentel lesrnipss Incidental lesrning in the

present study will be vwhet Postasn (1964, 2.187) desoribos as Type 1I
incidenibal lesrning. Ho glatest

In ype IT of incidentel learning the 8 is glven o specific
lecrndng tesk but duriay pracbice is also saposed 0
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neteriale or cues which are nol covered by the learning
instructions. HHis retention for thogse festures of the
situation whioch are not relevent to the task specified
in the originel instructions defines the smount of incle
dental leorning, and the measure obteined will aszain be
a function of the bentb.

The irpelevant stimuli of the sresent study will have no dircet
relation to the stimull which {he subjecls have besn instructed 0
lesrn, le.8s they will belons to the olasss of Type II incidental lesrning
which Poatman refers to as "extrinsie" to the "experinmenterdefined
lowening tosk,™ By presenting subjects with an opporiunity to observe
novel stimuli while perfosmidns e task under messed or distributed
practice conditions, 1t is oredicted that mwnder mesged pracilce condie
tione the subjects will Yo able to vecall andfor recopniwe more novel

stimili (incidental leawning will be grester). The present study is

deslomed to test this hypothosis.
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BACKGROUND AND RELATED RESEARCH

Theoretiocal Backsround

As mentioned in the generel introduection, sttempts to explain the
differential effecis of mossed and spaced practice largely appsal to
song interfering or inhibitory condition thet weskens quickly with rest.
The concept of inhibition ls ifucorbtant for this study as it iz assumed
that sn inhibltory=-like effect will be generated by the method of pree
gonting the experimental stimuli to the subjects of this studye The
ahove cssumption is based on the fact that the conditions of vractice
used in the prosent study are sonevied slniler {o thoge used in othey

studies which produced certaln effeocts which experiuenters have explained

by making use of an inhibltory concepts The theoretical background for
the present sbudy hes o do largely wiith a theory of inhibition outlined
by Bysenck {1957). Inasmueh as Eysenck's theory developed from Hull'e
inhibition theory and certein medificamilons of it, and a2lss because
Eysenck uees cerialn concepte of Hull's, a brief ovewrview of Hullts
theory along with sodifications will be presented, before relating the
procent study to Bysenck's outline.

Habit {slr) as outlined by Hull (1943) is said to exist wien an
agsooistion betwesn a stimulus and & regponse has been developed ag o
result of & number of reinforced repetitions of & stimuluse~regponse

sequences 4 habit can be considered to be weak or strong and the

L
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strength of the habit, leee the strongth of the stlonlus-responge
sssoclotion, ds inferred from the relution between the number of reine
forced repetitions of the sitimmluseresponse sequence and the probebllity
that the response will be elieited on presentation of the stimulug,

The symbol sir {resction potential) is used %o represent the performance
of & habite Hull conceptualizes such comditions ss need for oxygen,

food and sex, etc, as basic drives (D). In Mull'e theory the assumption
is made that hablt and drive intersct multiplicetively resulting in
performances The equation describing this relationship iss aFr = £{sllr)
X £(d)s Mull also postulates two types of inhibition, viz., roactive
inhibition (Ir) and conditioned inhibition (slr) which sve in competition
with resctlon potentisls VWhen combined they are culled inhibitory
potentialy and when s sufficlent avount existe it can nake ineffective
the existing habits Heaoltive inbibition is sinmilar to pain or tiredness,
bullt up sreduslly throush the occurrence of sinmiler responses. As a
result it tends o prevent the futurs ccourrence of this response and
therofore inhibits reaction potentisl {e¥r). Due to the discomfort that
taken place when fotisue is present the resctive ixhibition acle as a
negative drive which vhen reduced by insctivity of the purdicular
responsey glvos rise to velnfoveement of ronresponding {conditioned
inhibition, slr)s The swmation of sir and Ir sroduces a seneral state
of innibition (Ir). Hull includes Ir ond elr in his basic formula o
indicateds g8r » (D X shir) = (Ir + glr),

whﬁw,im is eubirscted from elr, wvhat is left is refozred o as the
effective resction potential {sBv)s Mull (19434 p.284) statess "The

effeative resction potentiasl (éﬁ%}. i1e2sy that veaction potentisl which
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6
is actuslly svailsble for the svocation of sotion (R), is the reaction
potential (sfr) less the total intibitory potential (Ir)." His equation
for the sbove is the following: aﬁw w giir - Ip
Avoording to Hull, the sntecedent condition leading %o the production
of veactive inhibitlon is the smownt of work (W) required in performing
the particular wvespouse. Coneevaing this, Eysenck (1957, pe55) statess
*Tn gedning wpon this Ywork' explanetion of reasctive inhibition, which
had orlzinelly been sdvenced by MNowrer (19%3) and Miller (1941), Hull
was enabled 4o kwep bis theory Yperipherslist' in contredistinction to
the Pavlovien concept of imhibition, vhich is central.” In vegards to
the above type of ventrel inhibition s opposed %o a strictly peripheral
form of inbibitidn, Eysenok (1957, pe56+57) describes it as followss

The term coniral « « « Deans anywbere within the central
nervous systom from o point separated by ol least one
gynapse from the receptor orgup on the one side, to.a
point separated by at lesst oune ayvnepse from the eiffector
orzen on the others It is quite possible, of oourse,
that additional to this ceniyal type of inhibition such
faotors s mussular fatizue, receptor adepiation, snd so
forth play a part in many of the pheromena diseussed
under the heading of inhidbition,

The validity of Hull's inhibition theory is gquestioned from two
direotlons. Firet, logical contradicotions within the {heory itselfl and
second, soue experiments present results which are unfavorable to the
thooryse In the latber cose Zllis (1%3) lists & nunber of studies which
Iodls to confiva the view that inbhibition iz & function of work and
inskesd suggests that Iry dees veactive inhibition, is independent of
elforte In another etudy by Aumons (1955), & good deal of reactive
inbibition wae bullt up oven though the task involvod was melnly a

percoplual one whers slmost & complete lack of work was involveds The
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teck wan bracing a line foom one number to the next in o series.

Agadin, 1t is very unlikely that the work hypothesis or periphersl
origin of inhibition cen be offered as an explanstion of an experiment
done by Hoviand end Kurts (1951), Using twelve subjects who were siven
the task of learning liste of nonsense syllables by the serial anticie
pation method, the sbove authors oboerved toat when the subjects vere
reguired to do addition nroblews Just previous to the learning of the
syllables, n ;jreater amount of "reminiscence” occurred then when the
subjects were not required to do the above addition problems, In
expledining the phenopencn of reminiscence some authors, Eysenck (195?)
and Hovland (1936b) for exusple, emphasive the role of inhibition. In
the above mentioned experiment {(Hovlend and Hurts, 1951), the fact that
nore reminiscence ocvourred for the list of nougense syllables which was

l??&@&ﬁ@ﬁ by the addition problems, sugsests thoet this comblinsiion of
tasks produced s ovester scounulation of inhibition which dissipated
aftor o ahort interval of tinme, hewnee the greater smount of reminiscenco.
On the other hand less reminiscence took place when a rest infervel was
inserted betwesen the alddition tesk and the serisl lesrning of nonsense
syllables which suggests thai the acoumuloted inhibition built up from
the addition tesk wos allowed fo dissipate. The ompller asmount of
reminiscence which did ocour reflects the dissivation of the emaller
anount of inhibition acoumulated fﬁam the serial lesruing of nonsense
syllables, 1% would be very diffiecult to atiribute the inhibition
imelied in the above diflferential amounts of reniniscence to o phyeical
work hypothesis,

Farther evidence which tonds to cast doubt on Hullts work
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8
gxplanation of reselive inhibition is implied in Irion and Guastalfeon's
(i?ﬁ&} study. Subjects were reguired to perforn on a pursult rotor
unider maszged prootise for flve minutese Inmedistely ofter porforming
this task half of the subjlects prootised for o further five ninutes but
thin time using the other hend. The control group in the meantime wus
ziven & five nminute rest veriod before belno requlred to provtise the
sane togk with their other hand. The results mh&wed that the control
seoup serforsed signdificently beiter with thelr other hand than the
group which 4id not recelve a rest periods The detrimental effects of
maseed opactice carvisd over fyom oug band to the other and 4id notd
localize in the hand suscles used in the First five minute tnske. One
exylanation s thet inhibition srose from an origin other than just a
peripheral one; otherwise the lnhiblition would have been expectasd to
heve been limited in loomilon %o the musceles used in the frst {ive
ainuten,

Other evidence which appaars to guestion Hull's work response

o

prodused inhibitlon theory ds found in & number of classical conditiondny
gxperiments carried out by Paviov and hils co-workers, Portinent to the
above iz the phenowmenon of "subzerc" extinetion. The exbinelion of &
classlosl conditionsd response ocours by repesiadly preseniiny ihe
gomditioned sbimelus to sn orcsnism (dop) without bhe unconddtioned
atinulue until $he conditionsd respovpee in no lonser elicibed by the
conditioned stlmulus. The conditioned stdaulue is the "originelly
ineffcotive stimulus for o glven response thaty by the experinental
procedure of conditioning, has become cupable of e¢liciting that response”.

The conditioned rosponse is the "new rosponse thei is eliclited by o
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given stimulus after conditioning.®s Conditioning refers to the

experinental procedure wherein two stinuli are presented

in ologe tewsoral proximity. One of them has s reflex

or praviously soquired comectlon with a certain response,

whersas the other is not an adeguatbe stimulus to the

responge in gqueation, Consequent upon such paired prese

entation of the two etimuli, usually many times repeated,

the second stimulue ssguires the potentlality of evoking

& vesponse very like the response provoked by the other

stimaive, The firvstementlioned stimulus 48 celled the

unconditioned stimulus; ithe second-mentioned is the cone

ditioned stimuluss The originel response is the uncone-

ditioned responss, the newly acquired wresponse for the

conditioned stimulus is the conditioned response s

(Baglish & English, 1958, Del07)s

Paviov (1?2?} ghowed that onee extinction of o conditionsd regponse

has token nlace {to the point thet it completely disappenvs) by the
method of presenting the conditioned stimulus repeatedly in the cbsence
of reinforcement {unconditioned stimulus), the potential evosation of
the conditioned response can be diminished siill further by continuing
to oresent the conditioned stimulus to the organism without reinforces
nent ("subzero® extinction). During this contioued presentation of the
conditioned stimulus the conditioned response ls atill not elleited.
Thie further diminishing of the potential evoostion of the sonditioned
rosponse 1o shown when the conditioned response is tested for Ygponbaw
neous recovery". When a conditioned response has bven exbtinpulshed, it
can often be elicited ammin after o pericd of rest, thoush responze
streasth ls disdinished., This phenowmenon is referred fo ap apontaneous
recoverys 1% 4 found that the conditioned responue observed in “mpone
taneous rocovery”, after & period of rest, ls much weaker wnder "sube
garo™ extinction conditions than under the usual extinction gonditiona,
thue demcnstrating that response-produced inhidbition is not the only

gxplanation of regponsy deoromonts
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Parther, Sevard and Levy (1949) conditioncd vats to obtain food in
a goal box at the end of o runway by travelling an slevated pathuay
from & sievéing platlorn té a coal platfopm. After conditioning, one
group of rats was placed directly in the cosl box when 1t wasn ampty of
food and perpitied % ses that the reinforcessnt vas no longer theres
They wore left in the posl box for ivo alnutess The contrel mie were
placed in a neutral box X for two minutes, This treatnont was applisd
five tdmes to each groups The following day both groups were yiven
oxtinction trials. Oxbinction was wmi%m& to heve ocourred when the
subject remained in the sisriting box 4 Lor as long as three ninutes.
The group that had been able %o see hefors hand that the food was no
longer in the gosl box exiingeished signifiosntly more gulckly then the
control zroup. This experiment suwpested that the sisht of the emply
poal box contributed to the extinetion of the conditioned muaning
rogponse without the orgmnism having to enid the runndn: responoce.
These results vere offered as support for ¢ simelearning interpretation
and seem to oppose Mullls responsesproduced funbidition theory of rese
nonse decrements

Critics have also alisched certain inconsletoncies or wesknesoes
in Hull's Inhdbition theory itself. For instance, Osgood {1953) critie
ecizmes Hull's inhibition theory because he subdrects both Ir, the
Lotipwgwpraduced Inhibition end slr, the comditioned inhibition, from
the reastion potential sBr instead of from the habit strensth, aliv.
Concerning ths above, Osgood (1953, nedt7) states:

Brpressed In ordinery laaguace, this secss {o mean that

Hull looked upon all inhibitory sroccosges as domping
porformance mathey than as subfracsting fron previously
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learned habit sirvength. In other words, heblite are never
unleasxneds Is this parsdoxical? One may sovisage here a
aluttering up of the psyche with outmoded hebits, but
with our scanty lmowledge of the neurel nature of habit,
thiz need not be disturbings Hemaining within Hull's
goneral framework, 1t still could be sssumed thut slr, as
a nezative hablit phenomenon, subtracts directly from siir,
a positive habit phenomenon (indeet, it seems ressonable
that the tendensy not %o meke & responwe should be the
rocliproonl of the tendenoy to make that rosponse, thet
the strengthoning of the forsmer should be the saoe thing
as the weakening of the latier). Fatigve-produced inhiw
bitlony Iry would still susmwte aloebrelcelly with slr,
since both ave performance consitructis.

Zysenck 48 still not satisfied with this changs inasmuch as Hall
has Ir, which symbolises & neostive drive, subiracting frow performance
(sBr)s Be refers %o a paper done by OGwynne Jones {1958) in which Jones
nskes positive sugpeations on how Hullts theory night be made internally
more consisbtents The changos he sugcesie arve as followss subiract

negptive drive (Ir) from positive dwive (D) and multiply the existing

drive » inz, whether positive or negutive, by the remainder which
results from subtraciing conditioned inhibition (8lIr), a negntive habit,
from the existing positive hebit (slr)e Now the net reaction potential
(&;g\zr} vecomes equel to the product ervising from multiplyin: the above
remaining drive, after subiraction, by the above remsining habit alter
subtraction, Jones' formulation of the above process is:
5r = g@» - Ir) % (sle nairg

Bysenck &mwﬁz}g the sbove formulation of Jones reluses to uaw
the symbol Ir because of iis previcus connection with peripheral phenoms
enon end ite belng tweditionally dependent on amount of work nerformeds
He is also opposed o it because of 1ie additive alosbraic reletionskip
to conditioned inhiblition. He therefore, conceptualizes Ir ss 5 negee

tive, central drive and gywbolises it as (Dw)s In resards to positive

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



12
drive he symbolimes this as (0w} and his fommls In oxpanded fowa ise

sic = 2(D+ X siiv) + £(D+ X alr) + 2{D= X slr) + £(D= X slr)

5

The above lormula expressed verbolly hos ithe following memalnge The
effeotive reaction potential g egusl £o positive dxdve {£ooa deprivae
tion, eto.) multiplied by positive habit {e stimuluseresponse conuection

developed throwsh o number of yeinforced vepetitions), plus positive

drive multinlied by nesutive hebit (hebit of not responding), plus
negative deive (lomdins o the cessation of activity) multiplied by
pogitive heblty plus negutive drive multiplied by negotive habits Cone
cerning the above formule Eymenck {1957, »58) states:

Bach of the four terms in this equation contains the
vroduot of s drive end & beblty snd these producte are
additive and produse effeotive reaction poteniial ally.
It should be noted, of course, that De i & nsgetive
drivey lsee 8 drive lsading to the cessation of aotiviily,
and that slr is & nesetive habit of not responding.
Thusy while D+ X allr would give vise o a positive slr,
De X gllr would glve rise t0 & negative performence, i.6.
o failure to reacte OF particular inderest in this cone
nection is the last term in the equation. Both D and
slr have o negative sign, so that thelr produoct should
be poslitive, leos @ negative drelve in conjunction with a
nessbive hablt should produce a positive reactions The
phenomenon of dlsinhibitlion may be teniabtively thought
to fall under this caternry.

Referzing to the above sxpecied poaitive reaction which Eysenck
holds will cucur when D- is multiplied by sle, Jones (1958, 24180)
statoess

Suoh o state of effairve would ocoour ravely in prastive,
but may furnish a theoretical explanstion of such phenome
ene &8 the ™ulireparedoxical” phese of inhibition obmerved
by Pavlove The wardious inhibliory asiabes of the organisnm
induced by Paviov in various ways may be considered es
inhibitory drive states akin to reattive inhibitions In
advanced stares of such inhibition, Pavicv noted that
ponitive conditioned stimull tended to lose thelr eiflect,
whereas "well developed nesative stimidi® (i.e., when sIr
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was predominant) "scquired definite exeitatory properties®.
Byseuck (1957) diseusses the changss that occur in behavior as

learning develops, He follows aquite closely Kimble's (1949, 1952)
extonsion of Mull's theory in vwhich ¥Kinmble treats of ihe srowth of
reactive inhibitions ¥Ximble desoribes resotive inhibition as a nesue
tive drive very similar to the aveidence %flgﬁiﬁ* 811 respomses that
are effortful vroduce thils inhibiiion whether the pearileuler responsog
are reinfovesd or othervige, and reat intervels allow the inhibition fo
dissipate. Oince reactive inhibitlon is & nesative drive, Kinble
sugzests that Ir incresses to the point when it cancels out or neutrale
izon positive drive (subjeot's motivation to perfovm the task). At
this point a rest pmuse will aubtomatically occur. Sysenck refers to
the sbove as an inveluntery pest pause, During this rest peuse Ir will
deorseae leaving De relatively stronger. Onoe D4 beconmes sisnificantly
stronger perforpance ouge aoein ovourse The egquation describinr the
above is sz follows:

(D4 X glir) + (D= X lie) >0
The duretion of the rest pause la s function of the agpeed at which Ir
Gloeipates, When Ir is sigmificantly reduced the ovgsnism bouing perw
forming the particular tssk 1% has been motivated to do and this pere
formance will continue wntil o sufficient degres of Ir de wailt up and
once acain neutralizes the positive drive (D+). In rernris to the
present atudy 1% iz sesumed thet during the cossation of perlornence
(D~ bulences D+) the orzenien parformes some other response (valun@&wily

or involuntarily seeks cut or rescis to novel stimuli),
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It is to be expeclod that the central inhibition theory outlined
vy Hysenck would predict that {a) whon stimuli ave presented to an
orgunisn repontedly, over o certain lenzih of tine (m&meﬁ ;g}mwnm%imx)
or (b} when an organisn prestises o velabively new activity under
masped pmotice conditions, performeance will be inferior than il the
above situations were interrupted by rest intervals (distributed prace
tice)s It would follow from Hysenck's outline thet negative drive De
would aceumulate more quickly under meseed preciice than under spaced
proctice. The resson for this iz that o certaln smcunt of De would
dizeipate during the rest intervals wnder disivibuted practice but with
meesed vraciice $hls dissipaiion of Dwe would be hishly lmprobsbles A
& result De would eventuslly resch the point vhen 1% wos equal to De,

at which time en involuntary reet psuse would teke places
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RUSHEARCH FINDINGS

Varicus experimenters will be menitioned who seen to support the
sontentlon thet inhibition builds up when an organlem repeaiedly pere
forms & task espocially wnder messed conditions. Tollowing this,
experinents will be presented which ggmzém.&zy indicnte that pexformance
is muperior when distributed vracitice ile used as compured to mmased
praciioe as would be expected {rom ithe inhibition theory Just cutlined.
Superdor perfornance under distributed practice can mean, dependings on
the partioular sotivily beln; cbssrved, fewer srrore suitted in reaching
eriterion, lees trdals to resch a eritericn of perlormance, nore vesbul
stimall learned within s given tise interval or number of trials, »
greater number of correet motor responses emitted io s cgriain period
of time or number of triale, svd & greater facility in elieiting a
gonditioned reflex. & mhort diseoussion on whether it is the performence
and/or lesrning of = tesk which is effooted by massed snd distributed

proctice will follow the above outline of exverinente.

Inndbition and Practice Conditions

Osgood (1953, De507) stotess "Most theoriss desismed to account for
the supsricrity of distributed preciice over masssd practice positulate
some interferins ovr inhibltory procees thet dissipates with vest."
Paviov (1927) observed that the strenzth of conditioned reflexes cen be

15
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wenkonsd even thoush the reinforeins stimulus is still beins applied.
Pavlov ressoned that the conditioned stimuli, vhen presented over a
prolonsed period of time and sspecially when applied under mosped prage
tice conditions, i.e, with brief time intervals betuween presentations,
boecome inhibiting in thelr effect of eliciting the conditioned reflexs

In speaking obout how o weskened reflex may be helped to recover
its strength, Paviov mabes several sugzestlons, such as not using the
conditioned stimulus & large number of times in any one experinent and
preferably using 1t ouly onces. Vhen a partioular experdment reguires
that the conditioned siimulus be used o lavge number of tinmes Paviov
aemg:g;*w%;& that the ellcifation of the sonditioned response be interrupted
for a few days. In shord, he appesrs 1o be sugpesting using distributed
practiot,

Woodworth and Sohlosbers (1954, pe738) also ﬁak@ uge of the concept
of inhibitlons Por inetasce, they stater "The work deorement often
ssen in munsed trdals, « o « 082 be lald Bo the secumulation of inhibie
tioug," Eywenck (1937) sleo suplains the difference in perfomance
under massed and distributed nractice by a theory of inhibvition. In
addition, Hull ot al (1940) make use of an inhibitory consiract in
explaining the differential effects of massed and distributed practice

in rote leaming.

In conclusion, a cumber of suthors account for the diffevential
affects of nuosed and distrimmied vraciice by stressing the part played

by inhibition which avises Lfrom masged praciices
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Perfomanos snd Prootice Conditions

The followine studies demonstrate on the whole that distributed
@x&atiae mder varicus conditions and in numerous lesruing situstlons
leade to superior performance than massed »ractices Leuba end lyde
(1505) amdied the offset of vavying rest intervelo while learning to
trangeribo Inglish prose inito German scripte The time intervels used
were 12, 2%, 48 and 72 houre with length of practics kept consbants
Durdng the initial perlod of leswrning the «hour rest intervals proved
mogt effective while at the later stage of learning the 48«hour interval
proved most beneficials The 1Z<hour interval was the least beneficial,
Using a code substitubion task, Pyle (1913) discoverad that o 2i-hour
interval interpolated betwesn trdsls was more effective then masoed
practices This state of affairs held true with twvials of 15, 30, 45,
and 60 minutes in length, The geme author found thet & gyous of thirde
grade ohildven given an srithwmetle learning task, did much better when
glven 10 rinndes of syaotice enoh doy for 10 conseoudive daye than
another group which worked on the task for two -nminute periods, twioce
daily on five consecutive days. Lorge (1930), using & verceptual motor
task compared results obtained under meseed practice with resulies
obtained under ﬁiﬁ%rﬁhﬂ%@ﬁ practioe. It was found that two forsas of
didatributed sractics {@n@ minute interval and 24 hour interval between

trials) led to supevior results than did the messed sractice condition,

i7
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Intervals of one minube wore very ncorly as beneliciel na intervals of
one daye Hardyts (1930) subjocts perfommed on & stylus maze betier
with shorter and longer periods of rest than with rest periods of
modernte length. He alse found that showrt practice periods intorpoe
lated bolwesn rests of 4ifferent lengths zive rise to resulis which
are superdior to those obiained vhen longer practice neriods are used.

In sddition, Trovis (1937) compared the outcome of using 5 minute, 20

ninute, %, 8, 72, end 120 hour rest poriods after o number of sessions
following ome afber another of 5 minutes of continuous practice on the
pursuit-osoiliator. The 20 minute rest period proved to be the post
banefiolale results obeerved wunder the Seninute rest intorvel verse
the next beut. Jones (1930), uveing children os subjects in an experie
ment on the conditioned galwvanic skin roesponse, discovered that, when
the condidioned and ypconditioned stimulus wvere given in magped pregw
entations, the wz&*&@ymﬁm rogoonsss vere weakened in strength bud
recovered after an interval of one day intorvenod befors sny mnore stinw
uli were applicd. Humphreys (1949) using the conditioned eyelid
rosponse, dlscovered that his subjecis scquired this response fuster
when €0 seconds wather thon 30 seconds was used as trial intervalss

In still another study ueiny s motor performance tosk, Travis (1939)
demonstrated thot the most efficient losuning is obtelned when longer
practice poriods are associated with lonpor rest periods. PFinally, in
an oxperdment where the task wis rapid menipulstion of saall pegs,
Eimble and Bilodeau (1949}, observed $hal decressing the time spent
working on the tusk playe e more lmportent port in lmproving learning

than incerecsing the time of rest intervals.
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Countless other studies have been porfomed and they ax well as
the ones cited heve, for the wosi pard, sresent evidence suggesbing
that for most poychomotor tasks some disteibated practlce lu betber
than a strvieily mossed preciice situstlons Varishbles such os 4iffere
ences in subjects, methods, lashe, ebe. snd the intevection botween
these lend to verlous complicaiions vwhen an alitempt is wmade to compare
experdnmbs and arrive at reliable vonclusions sbout how distribution

of practice zssoclates with o interscts wiith the conditions or varle

ables making up specific tashae
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Briinction and Prootice Conditions

Taurning now o the effect which mussing of trisls has on extince
tion, 1% is to be noted that Puvlov (1927) observed thut exbtinotion of
& claseical conditioned response tukes place wmore quickly when trials
ave relatively moessed than when they are spaceds Tho phrase, “internal
inhibition™, was coined by Pavlov to label the phenonenon of gredual
weskening of the conditioned refley and its finel disappesrancs as a
vesuld of the continual presesntetion of the condlitioned stimulus in
the absence of the unconditioned stimulus. Becsuse of the fuot fhat
the conditioned reflex rocovors o some extent after & vest interval
{spontaneous recovery)s Pavlev deduced $hat an underlying process of
inhibition existeds Heferrving to extinciion of & counditioned reflex
by massed trials, Paviov (1927, p.6l) statess

it wos sesn thet & repetition of the nonwreinforced cone
ditioned stimulus was wecessary Vo produce a sufficlent
sumnation of the inhdbitory alter-eifect for complate
axperimental extinetion, and 1t is ressonable to suppose
that the shorter the intervals befween successive renotie
tiona of the stimulus the more guickly will the wrequired
intensity of the iahibliory nrocens be obtaineds This
also was found %o be the cases A8 a remull of reneti-
tions of experimental extinetion on the same animal the
sere level of a Frosh sxtinotlon of the refley iz reached
more apidlys This shows that inhibition like excitation
is faoilituled by repetition.

Speaking of extinction curves Hovland (1936a) distinguishes between
two tyoes - the flret iz o continuous decrease In the strength of & cone

ditloned response in the sbsence of reinforcement. This decrease coocurs

20
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gquickly eusrly in oxtinetion and sraduslly slows down ns extinotion
proceeds, The other kind of eviinction curve displays an early rise
in the strength of the conditioned response coinciding with the seoond
or third trial of oxtinction. The author offers the exolamation that
mmerous repebtitions of reinforcoment lead o negutive sdaptation or
what bhe ferme sz "inhibition of reinforcement™s He also suzzests that
when the reinforcing stimalus ie withheld o disimhibiting effect would
ooeur resulting in sn inorease of the conditioned response on the
gecond or third extinction trinls IHoviend deduces thet “inhibition of
reinforcement” would be greater with an increase in the awount of nassed
rminf@zuémantﬁ‘ He alse predicis that with ddsiribution of reinforcae
mente, inkibition arising froa selnfovcenent would be dissisated during
the interval betweon reinforcements. This would be demonsirated by the
absence of an garly rise in the curve of extinction which urdinarily
would ocour from disinhibition. Using in an experiment, hupan subjects
and the galvanic reamction es the conditioned remponse, a 1000 oyole
tone as the conditlonsd stimulus and an electric shock as the wncondie
tioned stimulus, Hovlandds hypotheses were successively demonsireted.
Furthermore, Jagme (1941) obtained resulie supporting Hovland's projopal
that inoressed response strength on the secord oxbinction trisl is due
to the dying swey of inhibition whiech ocourred sz a result of massing
acquisition trials. Using rvate ac subjecis ln two exporiments, Cazne
studiad the influence of digtributed praciice on acugulaition and extinoe
dion rate of o conditioned operant responss, Hla experinmental results
show a progressive increase ln rote of acquisition when the interval

botween guccessive trials is mede progvessively longer and extinction
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tonded to ocour faster under the mwaged trials. Hovever, confidence
in the relsatlonship belween extinetion rate ond massed dtrials suppested
by this study 1s limited becmuse difforent amounts of reinforoement
were used in experiment oune end dus to the inhibition of reinforcement
effect oscurring in both experiment one and twos In cddition, Gagne
(1941, ps208) states, in regsrds to the nbove relationshipt
The interpretstion of the dats of our expoeriment in this
manner, howervery is subject to the condition that the
six groups besan extinction ot entirely difforent levels
of response magnitude., These indtisl differences in the
ourve of extinotion may obscure the relatlonship beiween
trial intervals and refe of extinction, to asome exbents
Likewise, Hilpord and Marvquie (1935), using dozs ue their experimental
subjects, found that extinetion of the conditioned eye 1id vesponse was
more rapid in o group where 60 extinotion trisls weve used cach day,
thon thai which was obeserved in a single dog when 10 extinction trials
wore sresented per dayve
In contradiction to Paviov's confention thet messed trisls lead to
quicker extinction than spposd trisle, Porter (1938) wes unsble to find
any elmificant diffevence ln the extlootion vate of a mamning response
in yate when 10 minutes, 5 minutes ond & fev seconds wers tho tine
intervals inserted hetween extinotion trisls, The same suthor (1939)
asteblished condlitioned eyelld wesponses to the onset of a vieual
stimulus (light), founded on the unconditioned vesponse to a puff of
alr impinging upon the cornea of the left eyes. Extinotion triale took
place by presenting the oonditioned stimulue in the absence of the
wiconditioned stimulus {roinforcement), thirty sceonds after the lest

training triel. Intervels of 180, 80, 40, 20 and 10 seconds were vsed
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a8 the between stimoulus intervals during the extinetion of the condie
tioned eyelid response, Porter wes unable to find any significant
difference in the ftime 1% took for sxitinction to teke place. Attenpiing
o explain vy Porterts experiments 4id not show any simificant differw
ance in rade of extinction under various ilnterxiriel intervels, Heynolds
(1945) holds that this is noat likely due to the fact that relatively
meosed conditions wers wesd during originsl conditioning. Heynolds,
in an experiment where the response used waes eyslid closure, the condie
tioned stinulus was a click and the unconditioned stimulus o puff of
alr direoted ageinst the cornea, discvovered that vien distribuied
trials were used during conditioning, extinotion occurred more rapidly
under wassed conditions then under spsosd condiiions. On the other
hand when conditioning ocourved by masssd prective no gimificant differ-
ence in extinotion rate was obperved when the results under mugsed and
distributed conditions were compaveds

Adding further support to the previous a@n%enﬁioﬁ of Paviovls that
mansed trinls lead to guicker extinetlon than spaced trinls, Hohrer
{1947}, using as subjests albine wabs, found thet the rate of experie
mental extivetion of an instrumental conditioned response wos nove
rapld under nossed conditions then wder distributed conditions. Howe
every he observed no simmifiecant diffevence in extinotion rvate under
the above conditions when the subjects hed only & ssall number (ben)
of original reinforcements. This eeems to lmply theit a habit muast be
at 8 ceriain minimel stvempth before messed eonditions prove superior
to distributed conditions in schieving a vore rapid rate of extinotion.

On the other bend Sheffield (1950), using s subjects rats which
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wore itralued to run down ax alley in search of food, found thal when
distributed nonereinforced triols were used extinotion oocurred signifie-
cantly move guickly then under mesged extincticon triels. The fester
gxtinetion under distzibuted extinction frisls occurpred only for the
group whileh undexwent training with wsageed trislss However, for the
group conditioned under gpaced trials, therve wam & tendency for spaced
extinetion to be fastor bul thie tendency was not simdficant. The
resulis of this experlment, althoush contredictory to that of Rohrer's
(1947) and Reynolds?! (1943), seen to sugsest as Peynolds! did that rate
of extinotion has some relationshin Yo the length of the &m%@ﬂafial
interval used in ordginal conditioning and whethor o slniler or different
intertrdial interval is used durdng extinction. Urester resistance to
extinotion tends to ocour whoun the seae intertrial interval o used in
both ordiginal learming and the extinetion process.

In an effort to shed further 1isht on this topic, Teichwmer {1952)
perfomed an experiment abiempting to find out Divet, whether rele of
extinction is o function of the tinme period utilized belwesn trisls
during the extinetion procedure, and secondly, o discover whether
extinction rate hos sozme relullonzhly to the time interval inserted
between the {rials during originel learsivng. He used mele hooded ratls
in en instramenisl learalns situation. His experisentel results euggost
that the longer the interirial Interval the more nuickly the resnonse
is sirengthened; secondly, exitinctlon resisiance, when other thinge are
held constant, lg srester when the interirial iime period 1l the vanme
duriny extinction and conditioning then when this intervel iz dissinilar

during the above situations. Imstly, he found thet extinction tended
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to ccour more guickly by messing ewxtinction tvdals than by spaciug them.

Aa pdditional study In which rote soain vere used as subjects was
periomed by Stanley (1952), with the ain of ewvlaining the contradicw
tory experimentel results obiained by earliier swperivents concerning
the relatlconebhipy ol extinctlen rute and length of intertelal intorvals
This study atfenpled to do thege thinggt - first, to oblain evidence
on the effect of distributed trials on exiinction rate « "a situation
where bodh vigor and correot response messures of extinction avre avallw
able'y (Stanley, 1952, pe250)s secondly, to discover the rate of ecxbtince
tion ugder distributed conditions veine s measures reeponse visor and
sormect response, while st the sgme time removing Drastration erising
from withholding reward., This, the author atbempisd to do by veducing
the prdeary drive of hunger through satiating the mubjects before the
preseniation of axtinotlon triasls. Flnally, an attempt was made 0
dimeover "whether a shift from messed $raining trdals bo spaced extinge
tion trdals, and vice verss, produced any seneralizstion decrement®
(Stanleys 1952, pe250)s The results were as follovet - the munning
tdme of the mossed-nsaged {.:f:m wisg slonificantly faster then the
paysed-spaced group, but there was no simmificant diffevence in running
time between the spaced-spased gyoup and spooed-massed swvoup. Using
eorrect mms" ag & messure, there was g sigmifissnt difference between
the spaced-ppaced and the spsoed-mossed group in favor of the former
but o alguificant differvence wog oblainad between the nasesedespaced
group and fthe massed-masped groups Concerniny the above resulis
Stenley (1952, pe257) statess

the running bime deta {(frustration oxtinciion) confimm

1L s o0
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Sheffieldts (19%0) findins that masced extineiion triale
produce less dearement then spaced extinetion trinis in
terme of a vigor measure of performence. However, the
equally siondflcant difference 1n the opposite direciion
with correct rung ap the acosure, indlemtes that the
semerality of the Sheffield Iindine 1s linited (a) to
extinction in o restrictive situztion {i.ee, & straishy
alley situation), asd (b) $o o relatively vonspeelific,
and sresummbly a drive, weasure of perforsence in the
less restrictive aituntion (f.e., vigor of vamaing to
either goal box in s Temana)e

In rogarde to thatl part of the ewperiment where extinction ocourved
when the priwary hunger drive wes absent ($he Qx@aum@ﬁ non=frustrating
extinotion), no simmificant difference in rate of exbtinction was
obtained botween the megsed snd speced extinction trial conditions.

The sutbor notes thet this is not consistont with what alcht be prew
dicted from Paviovie internal inhibition theory mnd Hull's vesciive
inhibition sheory. In summary ho statos (Stanley, 1952, pe259)1

these dats ond ihe over-all pattern of wnesed-spaced
ddfferences broken down according to distribution of
sogaisition trisls conforn bo expactations hased on the
factor of frustrationsproduced drive and the foector of
generslisation decrenment due o shiflting from one inters
triel interval during scguisition to snother during
extinotion. In this respsct the data are comparsble, in
general, to previcus findinge, but not in line with conw
clusiong from extinciion theories which assume thai
resyonse decrenent during extinction is s direct funotion
of intornal or response<prodused inhibltion (or fatioue)
which dissipates with tine.

Speaking about the concepl of seneraliszation decrement, Hilgard
and Morquis (1961, pe293) state:

A1 extinction procedures involve changes in the swerie
nentoal situstion v that the proprioccepdive conseguences
of reinforccument, and eventually responding, arve elimie
nateds If the conditloned response iz at sll under the
control of these stimulil, it should lose strength as a
regult of such chemges, and exbinction should be hastened
to 8 dogreoe which degpends uwpon the magnitude of these

....
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extinctions The ceneralisstionedecrement hypothesis
stresses this Interpretation.

ve authors acein stete (1961, De 294 )8

The genexalisationsicorement hypothesis together with the
concept of response-produced stimuli, suggesis a more
detailed anclyeis of the effect upom extinction of the
distribution of extinction triales « + « Changing the
degree of distribution for extinotion, or for further
practice, would lead fto & change in the level of response-
produced stimulation and, therefore, to a loss of response
atrength through zenscralization-decrement,

The most common regult uppoars to be for massed practice to produce
less resistence to extinction. However, as suinested by the experiments
of Reynolde (1945), Rohrer (1947), Sheffield (1950), Teiolner (1952) end
Stanley (1952), an important fasctor which playe a pari in whether massed
triale lead to faster extinctlion is what trdal intorvals vere used in
the previoug oonditioning trials. These experdiments indicoted that an
inorease in extinctlon vesistance tends 4o tale pluce whon the sazme time
interval is used during extinction irials as during conditioning, end
any chences nade in the erperimanial arrvangenent, such ns different
trial interval lemsth, from tho conditioning situsilon to the extinction
situation will tend to lesd to faster extinotions The genamli%timé
deorsment hypothesis sugpests that the above tendency is due to stimald
changes vhich lessen ;enervelization from the conditionin: process to the

extinction process.
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Yorbal Learning and Proctice Conditions

A pumber of situdles desling vith verbal lesrning, especially
those oxperiments using nonsense syllable material, will be presented
as further evidence of the spplicebility and peveruliity ol the pre-
viously outlined inhibition theowy and to ghovw thet verbal lecwrning is
alse difforentielly affected Ly meesed and distributed prectice. Osgood

1953, pe508), in his review of the literature on massed and distribe

utéd praoctioce, staiosat
One might expect that relatively howosensous tssks (come
posed of slmilar part sctivities) would bensfit more
from distributed practice, Caerrett (1940) presents dats
remotely ralevant to this hypotheaist he found that
eimple repetitious tecks, like code-lesrning, benefited
more from distribution of trisls than did complex, diffi-
oult taske, such ag lesralns an srtificial languase. IF
we may conglder relstively meaninsless materdals like
nousense syllables and three-pluce digite to be more
homogencous (l.es less well differentiated than monninge
ful end lozically related naterials like prose and poetry,
then a nusber of additional studies would testify to the
importance of this variable. Lyon (1914}, for example
found the learning of nonsense syllables and dizites to
be fweilitoted by distribuitlon of praciioce, but the
learning of prose and poetry was nob.

Woodworth and Schlosborzts (195%) review is senerslly in agreemant
with Osgoodts In regards to novsense syllables but disagrees in regards
to proses The above authors (1954, $.790) state that “an interval of
& day or longer hes been found superior o messed trials in m@mmriﬁing
a list of nonsense syllables or of numbers (Ebbingbeus, 1835y Pleron,
1913; Perkins, 1914) or in learniny the substance of a prose passaje

28
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(English, Welborn, & Killian, 1934)."

As mentioned earlier in the paper mesved sractice supposedly
produces negntive drive, i.e. De (inhibition) which is not given time
o dlssipate, thus having a negative effect on performance. On the
other hand, distributed prsctice allows De to dissipate during the
reat intervals thus leading to superior performence. If a rest pause
is introduced after the poriod of massed practice, this should emable
D= to dinsipate, while lsaving slly unaffected;y performence alter the
rest peuse should therefore nov be superior to performance before the
rest pause. The amount of increase in performence (reminiscence) would
be g direcd zeasure of the nesnbive drive psnerveted during the meesed
practics, In the cose of learning nonsense syllables very little, if
any, reminiscence ovcurs with distributed practice and with the passage
of tine some of the difference induced by nanosed and distributed
practice disappears, ises the vassed prectice group perforns nove like
the digtributed practice sroups Turning now to verbal lescning experie
mente where nonsencze syllables are the siimuli presented for learning,
a falr smount of evidence can Be found which fends Bo support the
inhibition theory discussed earlicr. For instence, Hovlend (1936b)
studied the reminiscence phenomenon by requiring thirtyetwo subjecis
to learn twelve nonsense syllables per day for 16 days by the anbiei
pation method, The presentabilon rate was one nonsense syllable every
two seconds, In order to control for rehosrsal, the subjects were
aiven colors to neme betwoen each distributed practice trial end for
& twosninatbe interval'af time after lesrning. It was found Lhat more

material was resembered, and relecmming reguired s smaller number of
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triale in the group that had a twowninute time period inserted heotween
lasrning and testing, as comparesd 1o the group which wes tested for
retontion lnwediately after learning, The group which learned by
massed practice shwwed & significantly sreater improvement in both
recall scores and number of trisls to relesrn after the twoeminute rest
pariod, then did the distributed practice sroup. This greater improve-
ment of the pmessed proctice growy sugresty that during the bteo minute
rast period the greater smount of inhibitlon buillt vp under measged
practice vas allowed to divsipate., By increassing the intervel between
ench gyllable presentation {rom twe seconds to four seconds, it wos
demonstrated that the difficulty curve hocame sigmilicantly saaller and
no reniniscence was obiained for messed or distributed prectice.
Hovland suggests that a likely explanation would be thot some inhibie
tion has dizsipated under the above condition.

In snother experiment br Hoviend (1933a), reminiscence waz found
to be significantly grentor when o rest pause of two minutes followed
learning of e nonsense syllable list by sassed practice, as compared to
the reminiscence pbiained when testing was done by recell and relesrning
fmmediately aftor orlginel leernings It was sleo disooversd that 41
took simmificantly less trials to learn the lis$ of ayllebles by dise~
tributed practice and no reminisoence wss obiuined under the above
practice condition when testing for recell wos done following the rest
period, a8 compaved to & small degree of wrominiscence (smell when
compared to the amount obiained under mossed practice) obtained when
recall wes lmmedistes These rosulis ave presented by Hovland in support

of an dnhibitory explanation of thﬁ/x@miniae@ne@ found in rote lesraning
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gxperinents under nossed practice conditions.

Again Hovland (1938b), compared the offeet on reminiscence by pree~
geuting avilables at two rates of speed (%wmm%&ean& and fouresaoond
rate) by the anticipation method. It took sisnificsntly lees triels
to learn to oriterion with the Dour-second rate than the twoeseoond rute.
When o resd pawse wer lotroduced alfter loawming ot the two-gecond rabe,
& gignificant wmmount of rmendnlsoence as messured by recall and relenrning
wag obperved, However, reminiscence with the four-second rete of prese
eutation was found o be signillicentiy lower, implring thal there was
lesg inhibition sooumulated under the slower presentebion of stimuli,

In another experinent,; Hoviand {19380} found thoat messed prachice
under & four-gegond pregenbation rote required lsus trdals fo learn o
eriterion than s twossgcond presentsblon rate. Agsin distridbuted
mrastice loed 0 o redustion in the wesn musber of lecwvnlny trdals atb
the two-zscond presentation ratey bul with the four-second presentation
rate distribution vee such less effectives The vesulie of {this experie
ment are consisbent with the inbibition explametion presented by the
suthor in the previously mentioned studiess In still asoviher study of
distributed and massed progiice, Hovland (1940b) used three different
lengthe of monsense syllable lists and hed his subjects (32 college
studente) leawn te & criierion of one perfeck run throush cach list by
massed and distribuled proctics. The results ahowaed that with a1l list
langthe disteibuted practice lod to fuster lesrning than wmessed oractice,
and as the length of tha list became longer the nuwber of trials to
reach the eriterdon level by distributed practice became progrsssively

less when oompared to the nusber of trisls required under mossed practioce.
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In his earlier study Hovland (1938a) relutes these resulis to the
concept of inhibition.

These oxperdsents were dealsmed o test & mumber of posiulstes
contained in o theory developed by Mull, Hovland and others (1940).
Hany of these postulates pertain to an inhibition construcit, Heferring
to thiz construct Hovland {1939z, D204} statest"The exnct nature of
this irnhibition is still undeternined, but as a part of a conceptual
gyeten it 18 s useful consbruct.” & guotation Lrom Underwood's (1952,
p+85) fnveatization gives further information about the above theory
and the form of inhibition with which it is oconcerned. llo siates:
"The portion of theory which deals with the present problem postulates
s fora of inhibition which senerstes during lesrning and dicsipates
with rests {In its essential properties this inbibition is very come
parable to that oalled resciive inhibition)."

4 grest desl of miher tecimiesl experimentation hag beon done by
Underwood end his assoointes on the melationshiy between ddatribution
of practice snd vardous conditions prevailing in rote verbal learmning.
Underwood found that distributed nveotice fooilitaten the learning of
saydal lisle of nonsense sylleblss under cerisin conditions. For
instonce, it wos discovered {ﬁﬁ&wwwaa&, 1982a) thet with nonsense ayle
lable lists of low intrn-liet similerity distributed praetice (a 30
souond and & 60 second rest interval hetween trisle) led to more pupid
learvdngs of the above lists than sessed practice., In addition, Undere
wood {1952b) demonstrated thot serial nonsense ¢yllable lists of three
different deosrses of intrslist similerity were lenrmed faster by dise

teibuted practice (30 second and 60 secoud rest intervals) than by
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mval)y and ns intralist similarity

nasged practice (tvo second rest ind
inoreased the number of trisls 4o leswrn inovoased. However, sven though
lesrning Aifficuliy ineressed s & function of intralist sinilaxity
there was no corrssponding iunorease in the fueilitation in lenrning
resulting from dlstribuied prootles as comprrod to nmessed practice.
Distributed practice sualin lod $o fastoer lesruing than moosed practice

in Undowwood's (1953) study, snd there was no difference in the rate
of learning between the 60 and 120 second intertrisl intervals.

In Underwood and Richordson's (1955, ped) paper these snuthors

gtotge

when interlist interference iz low, the length of intere
trial interval beyond s ceriain minimun {possible &0
seconds) is not an lmportent vaeriable in sither scouisie
tion or retention. While thils fact is fairly olear from
previous work (ms noted emvlier), we ran & special rroup
of 14 8s under the conditions of the present erxperiment
but siving o two-mingte intertrisl intervel on the [lret
list. The retention gcorss for thls group were no hisher
than for the group having the J0wsecond interval., Ve
have olso notod that when iuterlist interflovence is low,
slov S8 tend fo recsll betler Dollowing massed nractice
than following dletributed sreetice, vhersas [aat Ss are
likely to show 1ittle diffsrvence. We believe, therefore,
that some type of inhdbidion theory may sdequotely handle
the facts when inberiiszt interfersnoe is lowe This dnhie-
bition would need to developy during lecrning and dissipate
very repidly with rect. Under mossed proctice the inhie
bition has 1ittle opportunity to dissipuley henve pars-
formance is denressed. Over a retentlon intervel, however,
the inhibition dissipates leaving the maosced list sopare
ently stronger then the list learnsd by distribution te
the same oriterions UObwiously, in one fovm or another,
such an inhibition theory ss suggestod in ibs genersl |
fora here hee been proposed by many previous writers to
acoount for ceritsin phonomens both in motor and verbsl
learning a8 well as in conditioning. In any event, 1t
doss seen to handle adequately the general facis of
meesing and distribution vhen interliet interfevence is
10w«

Undexwood (1957) 4id & study o fost further, the adequscy of an inhibie
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tion theory in explaining the phenomens obboained when nussed and dise

todbuted vractico are wsed in leosrning soerilal nonsense gyllable lista.

£

The author found thet distridbuted prectice aids in the serisl lﬁmwm;n@
of lists of nonsense and conponsnd liels, end when interfervsnce e bween
lists is relatively low, maosed practice is fellowed by superior retene
flon then dlstrivuted sractice when retention iz desited alftor 24 hours
{(Underwood, 1952by 19533 Underwood & Richardson, 1955). Previous o the
Introduction of the 24 hour interval boih the mesced and distribuied
grouns hed reached the sawe oriterion level of pevformance, This gindle
larity of oriterion level iz necesesary so that the sublects srye exposed
to the stimali the sane lenzth of time (equal opumber of trials)s This
eaual time exposure allows for o hivher desves of g%rti%ﬁdw in concluding
that retention for ¢he noneeune lists leosrned by m&mm@d proctice da
suparior to the retentlon of liste lesamed by dlstribuied prectice., 5o
{ar these fasts supoort an inhdbition theory. Yeslkiny further evidence
yﬁﬁ the edequecy of an inhibitlsn conesteuet, Undervood {1§§?) investionted
the phenonensn of rendviseence dn siniler erperinental situstions which
gave rize to the sbove mentioned exserisentsl focts, There was no indi-
cation of reminiscence in s situstion where levrning is fecilitnted by
distributed sraciles, and possed proctice resulie in superior retention
over ﬁisﬁwibuéﬁﬁ seaotios when Interlist interference ls lows Underwood
suggeste that thisz laok of remiviscence places linlis on the odeguacy
of an inbibltion theory.

In conclusion, Underwood (1957, pali3) statea:

The sadn point to be wode by the preseni study ie thet it

does not now seem Justifiable to postulute o wapldly
digaipating inhibition which deprosses performence and
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does got influence nssoclative sirength. It should be
renembered sleo that when &ﬂﬁ 2ridst interference is hizh,

retention is betbter following distributed practice then
following messedy this strongly sugpeste that other

L

mecimnions will bave to be congidowed in any complede
explenatory syostons

4 brief look at some of the additional mechaniems susyested by
Undowwood will now be presented, He tsales the view that 4t is benee
Medal that verbal lecrnins be looked upon vg being divisable into two
ssaoes () ﬁh@ reaponse lesrning atage and (h} the sasoolative olase,
The fivst w%@«w in when the regvonses sve lesrned oo separcste entitivs,
iefe oo responsesy this must take ploce flrst bafors esch response can
be conuveted to 1is avorvoprinte stimulus (the sssociantive storw) {(Undere
wood end Schuls, 1960).

The relutionshly of the above twe staorse of verbvel lesyning o dise
tributed practice il as follows. I wos obeerwad by Underwood and
Schulz (1961la), using paired sosociate llste sade up of nonsense syle
lables and adisctives, thwt when interference wes developsd in responscs
over goveral palred ssavelsle lists, lesrning wvas superlor by spaced
proctice, On the other hend, when interforence smong responses was
slight but proncunesd smong the stimuli, then spaced nractice not only

4id not aid lesrniny but hindered i1t In chord, when there iz intere

ference during the resoonse lsevning stese of verbal lecrning disbribe
uted practice hoe 8 foeiliteting offect. Underwood and Sehuls (1961b)
in anpther exosaviment used lists of 16 palre of words ond chansed the
iﬁﬁ@fﬁ%?@ﬁ&@ within the lists by modilving the siimalus-resoonse a4usd-
clationg of clustsrs of words repvegenting the sene categorys For
exempley under the oategory disease the words - neasles, wmps, polic

and cancer were used. The werdious clusters of words Lfrom easoh cate ory
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were varied from liet 4o list. For instonece in list one, the words
used woere all from different vate oriesy while in list four, there were
Pour clusters of words on both stisulus and response side and all the
words of each clueter on the response slde were paired with all the
words of a» purtioulsr cluster on the stimulus side. Por exomple,
dizesses were paired with ments firet newes. The authors discovered
that spaced practice had no benefivial offect even though the speed of
learnins differed ag & result of the different deorees of interfovence
from Llat to list. desponse intesrvedion was not a sroblem in this
exporiment as the regponses wore conmon words, rather the interferonce
ocourred in the sssovclutive stuze of verbsl lsowning, dees in the cone
neoting of fapilise wvorde to the goecilic otinuil, These experinents
led Underwood to conclude that distributed prectice fuoillitates verbal
lesening only vhen interference occurs in the response intogration
phose of lescrning.

In sadition, Undsrwood (1961) concluded that it is not important
wvhat the orizin of zeeponge intorference iz s loug ae 1t renvhes a
gertain erucinl level. I regards Yo the sbove gonclusions, Underwood
(1961, pe 232) stutest

Certain implications for anelysis follow from this state
of affeirss In serisl lewrning the funetional stimulus
for any given item in the llst ls ecsentislly unimovn.

It may be serlal sosition, the immedistely preceding

item, sevoral sreceding itenas, or some complex of all of
theses Therefows, serial lesring fs nol a task providimg
suffiedent lgolation betwesn atimulus end response Dunction
to nroduce eritiosl theorotical decisione. This does not
mean, of course, that serisl leswning will not respond to
distedbuted proctice, Indeed, 1% bas boen found senerally
“oasier" to got soslitive effecte of distributed practioce
for serisl than for psivedeassoclate listoe, probably

bocouse of diffevences in rule of prosentation uswally
employed (Hoviand, 194%9).
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Speakiny aonin with rogssct to the pord »layed by interforence in
governing how dletributed practics focllitntes dhe acquiulilon of verbal
1iete, Underwood (1901, pl2045) sintes:

At the present time the wmininel aoount of initial intere
feronce necessary before a distyibution inferval of any
langth will foollitcte sequlaltion cammot be dnderends
ently specificds The zame is true with wmexinal smount
of initial inteplorence.

It apmears o be experimentslly well wﬁiaaliﬁhaﬁ that, for the
cpeat najority of ewpsriments, verbal lseoming ls facilitoted by dige
tributed nractice and the reninisesace phononenon, when obiained, usually
ocours under mnosoed practice conditions. The above obuscrvations have
beon eccounted for by the concepd of inbibition, slibou;h Underwood
offers and prefevs an interlerence interseetotion for the difforential
effects of nussed and distributed praoctice. A summury of the experi-
mental faets estublisbed by the sreviously rovisved verbal lecrning
experinents iz as follows:

1, DNdstrlbuted practice becowes inecressingly feeilitetin: os the lenzth
of nonsexse ayllable list incresges.
2« Distributed proctice leads to fester lesrning than massed practice

with noneense gyllable llats of low intre«list sinilarity, but the faclle

of intea«list sinilayvidy, althowrh the nuber of trdale required to
lenwm the list increnses.
Js  When interference belwoen nonseuse syllable liste is low, itesting

-

for retention oltor 20 hours shows retention 1o e superlor oftor mussed
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practice, and o between triel intervnl mooter than nossibly 60 seconds
is not o eignificent verlable for retention or learning.
he On the other hand, when interlist interference is ish, rotention
is suporlor following dlsteibuted nrotios,
8¢ Verbal lesanding way be catosprined inlo a respouse~lesyning phose
and en assoclative phase, snd vhen lanterference ocours durin: the former
shage dipiributed wootice glves zipe Lo superior resulis. Jocause of
the difficulty in isolating or esteblishin: the sctual stimulus in serisl
leaming 1t is neoessorily difficult do distinouish between the stimulus

3

and responne 00038, The above difficuliy fourd with serisl lesenin

Rk |

makes 1t more rewsrding to work with vairved-assovliste Lousks in etudyins
the differentinl effecie of distributed and mewsed pyacltios,. This is

due to the reletive eause of iscloting the sta e of interference with
paired-ussociate lesrning. Underwood (1961) sugrests that paired-apso=
ciate lzarning be used in studyin: the differential effects of museed
and digtributed orectice, if hie inference is corrsct that facilitetion
by distribubed “?J@%i@@ in énﬁ to interference ooourring in the regnonsow

loaraing stave of vorbel loornine
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Conditions of Practice Bffecting Learning and/or Performance

It 1o an extremely diffiocult problem to separate out loarning and
porforsencds S0 called lserning curves azre sctuslly ousves of perfovme
ance. Leaming lg inferred from perfommsnce. Diffioulty in distine
sadshing vhether losvndur or serforsanos is affﬁ@ﬁ@ﬁ.by certain verisbles
ig illusirated by the studies of Crespi (19%2) end Jeoman(1949). These

suthors tried to distinsuish between tho effeeis of quantity of reine

that the smount of incendlive hos no effect on the time 1% tales for the
subjects to approach thelr Zinsl performance lovel, but that 1t does
affect the finsl level oblaineds DBocause perfomsence wos found o be
&t a hisher level with & grester suwount of reinforcement this seened to
imply thab lewrnin: wos superior. However, when the amount of incentive
was switched bolwsen the ftwo oxperinental sroups 14 wvog observed that
perfomance of the groups shified slmest imsodistely, le.0. verformance
{mmediately ehiftod upwards with incorecsed inceniive and dowrward when
incentive vas decreeseds, ID the change, correspondins to the chanze in
incentive, had been in leaming one would have expooted » move pradual
ghift in perforssnces Io addidion, the fact that there was a reversal
in perfovusnoe level with change in inceniive seems to imnly thet thore
wie o change in motivetion roather then in lesrning.

Ap mantioned or implled many times in the carlier sectlons of this
gtudy responding tends to bulld up s state of imhibition vwhich supe
presses porforsunce or lesmrming. In resards 0 pessed and distributed

33
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pragtice the feet that it zonerally tokes lese telals to reach o ziven
eriterdon by distributed {than by massed nruoctice seens to lmply that
lesrning iz beiter Wy distribuied sractlice. However, iho odasyved poain
in performance during regt periods, on motor, serceptual-motor and
veroel fasks ond the reniniscence elfest sugoest thet 1t ig perforne
anee rather than leerning vhich is belng Inhibited by messed practice.

Concerning this disbinction hetween perforpance snd loarning
Hilwrd and Marquis {1961, pa125) have this o say:

The typionl effect of the crowding of practice trials in
time {onssed practice) is to ui"}iﬂi%ﬂ norfomance to o
desree which depends upon the degree of muesing (Calvin,
19391 Remeolds, 19453 Vanderweer and Amsel, 13‘52; Spence
and Horris, 1950} o « « Theoretically thie dinminution
mﬁ been mwim'&m by the Pavioviana to Inhdbition with

¥ ment, by aoran (062 1930, 19%5¢) to gvere
sinforeenont, and by Boviand Zm 36} Yo in indtion o
reinforoement, The evidence thot whel ig lnvolvod 16 a
performence factor comes Trom o verlety of deronstretions
that the effect of mansed araotice lg temporngy and thad
the decremental process dlseipates spontancously with
reote Henminisoence in verbal and motor lessning and
gpontoncous recovery follovdny exlinetion hove both beon
inkeroreted iiﬁ; thie way, In conditioning experimeats
similer ovidence sonetises is obtadned in a dlstortion
ol the Jorm of the exiinction curve. Thess fmmtmzm
tend to b decelerated, roaponge zedustlon belng o
at flrat and then gradually laperving off ss the be
is approashed. FTollowing mossed o ‘0‘2;25,%, hipwever,
extinction surves oceaslonglly show an duitdal rise, us
42 they had previsusly been depressged by some inhibitory
maim&im;

Hilpaxd end Merguls then refer to an experiment of Hovland (17936) us an
example of the shove phenomenz. This experiment of Hoviand has been
raported exclicr in this study (pel9=20).

Woodworth and Sehlosbery {195%) come to & slighily 4ilforent oone
clupions These authors (.793) state

Py

The Joglerl conclusion Trom the various tools of leamaning
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in mussed and spaoed trials seens to be ss follows. The
inhibitions that accumulele in oassed ﬁ;‘“ia.lz; depreas
pevformence and give w sgrated impression of poor
lenvnings But apacin wwosees o positive advanisage

over and above its relative fpeedon from the I I (,w:;r

Sanme of the swporimental evidence uned by the above anthors In coming
bo bhis conclusion are ss follows.e In ap exverizont by Msble snd
Shatel (1952) in which subjects periomed under meseed and apaood
pragtice on o pursulld rotor wiith eguel time given to two jvoups W
practice, it was discovered thot the messed nrwotlice group feoll behind
the spaced group while working on the dash soch dnyve However at the
bweodnadng of sach day the messed proctice srvoup come eloser 4o the
gpaged proctice greup in sarfomsance. The first and second drial of
eoch dayts work showed dhe greabest Luprovesment., Sven thwush the

uaesed group imoroved considerably it still remeined behind the spaced

geoup whieh suggests there I8 not only some decrement in pexformance
but also some depeirsent in lesondnge S experdment by Adane {1%1-2),

alao uging the pursult robory shoved somevhst sinller results. VWood-
wordh and Sehlogbers mentlon an oxperiment by Dpsteln {1949) on & code
lesrning tosk vhore rotention wag tested two woaky afber tusk poyforne

ance had beon cowpleted. The vesults showsd thoet the mossed group had

iaproved bat ebill rossined inferior to the distributed sroupy assin

thet learaing woz slizhtly superdor with gpaced practloo.

In snether exuperdsent by Horvds {3.9,95%);» whove & rest Interval was
inseried ab auy stooe during an winbermupted 30 minute p@v‘im af work
pureuing & tozget, it was found that the grous recelving this vest
showed lmsediste Luoroveneat over the non vest grounes This superiority

of the group recelving the gingle mest poriod waos not se grest at the
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samoletion of the 30 slwmate work seviod but o serked adventerse still
repained., This was interpreted by Woodvorth and Sehlosberp s superior
ability in overconing the task because of the inserited rest interval.
Finelly the shove suthors stete (Woodworth & Schlosbers, 1954, 5792«
793}s

When the learning is couwied o o oriierion, such o one
perfect recitation of o list of 12 nonsense syllables,

& Lwepor mumbey of iriale lp aseded 10 they are closely
a&r&&& than 1f Zeninute seuses intervens belvesn succese
sive trislse From this Jaol elove we cannct infuor that
mm meesed locralng hos beon slower than the soaced; the

messed losiners mey hove bwd b meatsr dhe list more
thoronshly in order to roocibe 14 while cureyine the load
Qf’&ﬁﬁ&mdl Ll l@@%ﬁ&&iuﬁa if mo, ae pointed oul by
Hovland {1 &i&’}a‘s,'}, o povention test 2% houss led
ths I hes dis w¢§ ét u%ﬁ;iw g v g hi 5hmv f&@gii £HOOTR
for the e :

i’ﬂm & ?im 3
this %@Ja, L&@w, 1%%@ ta ru@uall 1@&wh@, im & mmh&@ﬁ
trial $han in one preceded by a @&arﬁ roshs

o the other heaedy In some experiments where the effects of missed
an? dletribubed praciice bave been studied, it has been observed thet
aih

the dilference belwesn nos snd distrdbuted practice how conpletely

dlsappeared. Far instance, Kimblets (19%0) subjects performed on a
peychomotor task by messed snd dlatributed practice, Simificant differs
ences goeurred between dhe two practles groups but alter o sixeminuie
rest Interval the massed practice group performed os well as the disge
tribubted preactics oroule

It will be vecelled (pe34-35 of this study) that Underwood (1957)
wag wasble $0 find remindscence in an sxperinment where distrivuted
prectice sided leernlng, and veteution after 24 hours wos betler with

o

maoged prociice. His concluding remarke were (2 1957, pelld)s

*

The mein point to dDe mode by the present study il that
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it does not now meoon justifinble to »ostulate & mopldly
divsipating inhibition w% sloh dapy pases porfornance and
doss wot i“"s:mumm@ LOBOO sonrbhe 1% should be
voamanbersd aloo that when mmt@:@lm% m’awm:'mw@ is high,
rotention 18 better following disdributed practice than
following messeds

Concevniny reminlsconce, Dagood (iﬁﬁﬁ, ne511) statest "reniniscence
ig by no mesns & dependable phenomenon.  Althoush some studiss obtaln 1t
in gigndilicent quantities, others which apparently it the neceseary
desimm do not (eess Shipley, 19393 Melton and Stone, 1942)." In
explaining why HMovlend (194%a) found betber vetention with distributed
practice and Underwood and Richardson (1955) found beiter retention
folloving nussed practive, Underveod and Richurdson {(1955) mentilon thet
Hovland¥s findinge were due to thoe grest smount of interlist inter
foronce resulting from the relatively larse number of nonsense syllable
liste learned by his subjecis. They conclude by saying "Our previous
studien, as well oa the prevent date, indleats that masseiny produces
superior rebtention when interliat interfevence is lows" (Underwood &

Richardsony 1955, p4b5)e

Prom the verious pointe of viev cutlined and the experimental
gvidence desoribed, 1t would appear that senerally thers are two effects
of masesd practics, o temporsry lmpalrment which dlsslpates with vest
and & snaller jupelirsent which tonds o ropadn even aflter an interval
of time hos h@@m inserted baflore bask porformence is agslin btesteds
Parthernore, it would seen loglorl to conclude thet i swased praciice
prodaces o highly significant fmpalrsent in peorforsence, then this

inpaived norformsnce would tend 4o interfere with learnins to some olichi
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degres., In conclugion thon, until = clesrver nicture is fortheominge
fron further exporiments, the sefest view to hold is that massed
practice generally tends to inhibit perflommarce of & tesk vhile at the
gane tinme elighily impairing learning. Due to the rest intervals
supplicd by dietributed practics, bobh the poriormsnce (especinlly) und

leamning (Yo a slight desres) of & task tend to be facilitated.
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Irhibidion and Hrebersal Stimmli

Torning to the present siudy it de expected ithat some form of
inhibition or negative deive (fatisue or boredom) will arise as a result
of subjects beinz exposed to homogeneous (munotonous) stimulation (none
gense syllables) over and over again., However, it is aloo expected
that the relatively varied invcidental stimuli or novel stimuli (seomet
rical fimures) will have the offeci of dissipating the above inhibition
wher the subjects turn their sittention congeiously or unconscloualy
away frow the nonsense syllables %aﬁarﬂm the geometriocal figuress This
will be the situvation szpected especially during the inwvoluntary rest
pauses (IeR.Pe) which Hysenck hypotheeizes coours when nejutive drive
(D=) equals positive drive (D+)s The dissipation of negstive drive
(f&ﬁigua or boredom, is.es some form of centyal inhibition) will be the
reinforcement experienced when the subject turns towards the inoldental
stimuli, Decause of this experienced reinforcement (at whatever level)
the subject will tend to once acuin turn fowards the incidental stimuldi
as nesptive drive beging o inerecse seain. Some evidense will now be
prosented which tends fo support the sxpectation that novel or exbernal
stimull wvhen impinging on an crganism ocan have the effect of dissipating
fnhibition, |

Paviev {1927) obaerved thet o reflex which was undergoiny extince
tion would every now and asuin recover some of its earlier sirvength. Ue
believed thet this incresse in reflex intensity wae due to certsin

45
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stinuli belny sceidentally or delibersioly introduced into the experie
mental situstion, Concerning the sbove phenomenon Paviov (1927, 9.61)
statest

I ghaull deseribe first of all an observadion which for a
lonz time we were at o loss So interprets A netursl cone
ditioned reflex to meat povder, whichy s we kwow fronm
sontrol expoviments, after extinction recovers its initial
value spontenecusly in somsthing between & half end one
houry is agedn extinguished to gero. This time, however,
ingtosd of walbing for the spontensous recovery of the
reflew a wenk golution of seld 1s lmwediately introduced
into the dog's mouth, and alter the termination of the
gooretion produced by the acid {zbout Tive winutes) nent
powder is agein presented at o short distunces This time
aliboush nothdns 1ike helfl an hour hes olspoed the cone
ditioned alimentayy reflex is found %0 be almost coue
pletely restored o « o Wo can desiymate thio observaiion
from s purvely matbor of feol polnt of view zs congisting
of & sudden removal by sn exlrancous voflex of the inhiblie
fory process set up by exporimental extinction.

Another experiment which demonstrsbtes the dlssipation of inhibition
by presenting exira or novel stimuli is mentioned by Pavieve In this
sxperinent the ealivery responve is axtinsuished in a dog by presenting
meat powder st a distance without the primery reinforcement of placing
it in the dog's mouthe Shortly after (2 to 3 seconds) saelive production
has dropped 4o sere at the sisht of the meat powder. Pavlov then comes
inte the ssperisental room, stays for two minutes durdns which tinme he
speckds The msat powder is presented onee ssain ab exacily thoeo ninutes
from the time Paviov came into thoe rooms It 1s noted that the saliva
reflox is elicited this time ab an intensity hall 148 ordsinal sitrenath.

Pavlov also has demonstiyated thet the appliecstion of extra sbimull
hag the «ffect of restoving immedistely the positive conddiioned response,
which wao under conditioned inhibition {in the Pavliovian sense), almost

to its normel strengthe Conditioned inhibition is defined as the
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suppression of the conditioned response when the condie
tioned stimuing s reseatedly pelred with an indiffevent
» neutrel ebimulus end She uncondiiioned stimulus (rofne
forcement) is not civen. The indifferent stimulus be
comes the suppreseor or ivhibliors The phonomenon is

not that of slumple extinctlon, for the conditioned stinmw-

alusz, when not palred with the inhibitine stimulus o
guppresgor, elicits the conditioned responses (Baslish

& Englishy 1959, Del06)e

Paviov (1927) refere to three oxperisments of Doctor Rikelsev (1910) to
illustrate the above inhibition of condltioned lnbibvition by means of
nresenting extra sthmuli. Without poins into the expordments in detsil
they can be summarined zs follovwes. 4 dog wes vsed 29 the aublect and
the conditioned alimentory refler was salivation meosured in rnumber of
drope ner sinube. The ellcitins conditionsd stimilus of the conditioned
alimentary regponse was s rotebting object snd the sonditioned irvhibitor
wag o speedilic tones. The vardous exiva stlsull were tactile, thermal,
and the nolse of s pebrononc.

The resulis of thews experiments desonstrated thot the conditioned
inhibition of the condiiioned rellex was wenkensd when sny one of the
exbornal stimuli dmpduged on the orgenisn, l.e., the eliciting copsolty
of the roteting objleot was [reed Lo & coritaln extent from the inhibitine
effoct of the inhiblting stimulus (fone)s This freeiny of the condie
tioned stimalus (rotatin: objeet) to elicit the conditioned response
was indicated by the nresence of drops of salivary secretion.

Pavlov also cbserved thet extra stimlil, when nrosented durine the
occurvence of o type of inhibition called inhibition of delay, disei-
patos this inhibitlion thus relessing the conditioned reflex.e The shove
type of inhibition refers to the blockin: of the conditioned reflex due

$o inoveosing the interval between the bepinning of the conditioned
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stimulus and the presontation of the wnconditioned stimylue or reine
forcament. This reflex delny is provportionsl to the length of the
intervel betwesn the two stinuil. How if some exwiernal or novel stimulus
which hag never been opeeciated with the pertlenlar response in question
ig introdnoed durding the inhibitlon oericd of the delayed iresponse it
will e noticed that the conditioned reflex is lmmedintely eliciteds

The folloving ig an outline of the Lvoe of eyperiments dons by
Dostor Zevadsky {(1908) in resards to the shove. The conditioned shime
wivg iz toobtlle stimulation and the presentotion of acid ls the uncone
Sitioned siinunlius. The condidtioned stimulus lo nresentod for o thive
minute perdod and overlens the presentotion of the relnforoin, stimulus.
The novel stimulue which of itsell has never been associnted with the
conditioned reflex is the noise of & metronoms., The sound of the nmotrow
nome provad to be unable to 2lisclt any salivating reflexs. It wes found
that the tsetile stimalas, l.o. the conditioned sbtlomulue hed no elice
iting effeot when presented alone during 1) ninutesy in short, the
delayed vreflex had boen esisblished. UHow, on the next trial, when {he
neubrel stimolue {sound of metronome) was presented during the inastivity
period (dnhibition pericd) the original secrebory reflex imsedliately
appeared. This exwerdment ls enother exanple of the fact that novel
shimaill, vhen semitted %o lmpinge upon an orpounisn, inhibit an already
exieting inhibition.

& atill further exomple of this dissipation of inbiblition by the
aresentantlon of exterinal stinull bhas to do with what Poaviov referred
to as differential inbibition, This fowm of inhibition refers to the

ingbility of eliciting a conditioned rellex on presentstion of stimuli
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which are rother sinilar to the srisinal conditioned stimulus. It ecan
be considered to be the osposite of stimulus gensralization which refers
to the fsct that o conditioned resmponse will be elicited by stimuli
which are percepiually pimilar to & conditioned siimulus vhich already
hae the capmelty o ellelt the conditioned responses YNow differentlal
inhibition is obtained by condinuously followine the aamﬁitiame& ghin~-
ulus by the unconditioned stimulus but never following another perceps
tually similer etimulus by the wnconditioned stlmuluas. Sventually the
orgoniom will reapond only to the conditioned sibaulus but not to the
other asimilar stimulus. In short disoriminetion hae teaken place, This
difforentiatlon between somevhat similar stimull is referred o by
Pavlov as differentlal inhidition. ‘

Like the other forme of inhibition already mentioned dilferential
inhibition can undergo the process of diginhibltion through the iniroe
duation of external stimuli. An experisent by Doctor Beliskov (1911)
carried out on a dop ig offersd ag an 1llustration of the soove. The
ponditioned alimontary stimulus in this ewperiment was o tone of 800
oyeles and 8 tone of 812 cyoles was the differentisted or inhibited
siimuluse The externul stimnil, which on their own were noi sble to
eliclt the conditioned seoretory reflex, were bubbling water and an
adour of amyl scetuta.

After the process of differeniial inhibition had been established
to the tone of 812 ayeles the following experimental events were obsorved,
A% 12070 peme 8 tone of D00 cyeles {the conditioned alimentsry stimulus)
wis presented and 3.9 dropes of salivary seeretion wag elicited within

a 30 second limdt which in tumn wasg followed by reinforcement, 4% 1100
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peiie & tone of 812 cyoles (the differeniisted stimulus) was presented
and no dyogs of salivary secrvebion appeared in a 30 second limdte lo
reinforgonent followed in this case. Asplsn the 300 oygles tone was
pr@s@ﬁﬁ@& (at 1220 pemd) r@@ﬁl%&ﬁx in thres drops of saliveyry secrebion
within 30 seconds. Reinforomment wos asaln oresented.  Now at 3935 the
differentiated stimlus of 512 ovoles was pressnted along with the
odour of anyl acetate. This combination resulted in two drops of sallie-
vary secretion being eliclted within the 30 second poriods Again no
reinforcement wse delivarsd, This experdment deponstreies agsin the
process of disinhiblbion by means of an extea stiouluas,

Furthersors, Prochtl (1953) in studyins the wouth opening response
of younyy birds vhen the wothor brdngn f@ﬁé to the nesi,y sotoed that
inhibition bullt up throush continuosus elicltotions of the sbove
response by tue food stimulus {weed) is diseipated by $he prosentasion
of novel stimuli (ehukine of the nest or indtaitced onll of the @@ranﬁﬁ)«
This lest examsle of Inhibitlion seens 1o the wriler 4o be an exanple of
wimt Pavliov refers to ap dohibition with reinforcenents Paviev observed
that alfter a hich nuamber of repetitions with melnforcesent the condde
tioned reflex very slowly passod into & state of izhibition (no longer

oogurred J.

The conolusion to be dvswn from the piudies oullined sppearz o be
that extoroel or novel stimali can on application dissipate inhibition

built up In an orgenisme In the previouely deseribed oxperimenis the
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types of inhibition which wers disginated by extornel stimull ave clas~
aified by Paviov as inhibition &riéing ffwm.exyarimantal extinction,
conditioned inhibition, inhibition of d@i&?, difforential inhibition,
and inhibition with reinforcement. The above are diffecent manifestaw
tiong of what Pavlov rofers o as intcrnal inhibition whereby the ocone
ditioned response becomes sradually inhibited ander cortain conditionse

{oxslained previously)s
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Incidental Leayning Dessarch

Inesnuch as incldentel learning ip an ioporitant variasble in this
study, 1% will now be discussed in relution fo other verdables which
bave bearding on the present work. ®lrat of sll, doss incidental
lgarning sotually teke place? Inasmach as the subjects of the present
gtudy will not be glven Instrucilons $o learn the lrrvelevant stlmull 1
{zoometrical figures), Jenking' {1933) study lends support fo the
agsumpiion that incldenial lesrning will sake nlace. In othor words
there s such a phenomencn s ineldental lesrning (lesrning stimuli in
an experinment withou! recedving inabtructions to do so). Furthermore,
from the results of a study by Postman and Senders (194¢) concerning
ingtruction clearpess and 1is relationghly to inoidental lesrning, 4%
wan decided thet insteustion olesrpess resulis in a olear lesrning set
and even I dnetructlons srve lasokins sublecits can form & labent set Ho
lesrn, A siudy by Winnick and Wasserman (195%) tended fo support
Pogtoan end Sender's conelusionss Pinally an experiment by Husnan
(1959) sbowed that euverenvss is nob peceswery for lesrning to take
place for both verbnl and servceptual etimali,

Milatlethwaite {1951) 418 an extonsive review of latent leswning
and irrelevani-luocentive learning experimenis and concluded thot &
murber of studies domorsiested that the sbove tynes of learniny took
piace in the shsence of relaforgement. Thie fype of leaming where the
gublectn were animals b somswhat anslorous to the incidental learning

52
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of human subjectss In both canes the incentive for lecrning is not
apecified at the besinnin: of lesrming and both types of leerning manie
fout thenselves only on the introduction of some form of incentive
reward when the subjects nre lotor beiny tested for such lenrning,

% has been suspoests? seversl times earlier in the paper that negae
tive drive (m&mtim) tende to inerense when on orcanism is exposed
to faniliar, roiber monotonous etimuli over a nexdod of time and 28 a
result the organien will tend to seek out novel stimuli, Perhaps indi-
rect suppord of the sbove sre cxperiments wiih incidental lesrming
whioh demonstrated thet as drive (eliecited by anxiety and incentive)
inorcases divect learning tends to be fecilitaied or remsin constent
while incidentel lserning is ivhiblied.

Basterbrook (1959) refers to the sum of ell surrounding cucs that
exint at any partionlar time, place or siute and whioh an orwnism is
avere of, tends toward or reacts to, as the ™rmnge of cue utilization®.
The use of cue range is considored to heve diminighed when the use of
maryinal or borderline cues has been lessened, while st the same time
niddle or cors oues which are highly relevant or simificant mw.in in
uoe. The above chance is connwected with better central i‘mnetsimz:mgg or
with continued competence under sirain. In resmrds to the decrease in
the ranro of cue wutilisation, it is considered b0 have taken place when
the degree of incldental lesrning hes lessensd oven thouzh direct
learning hos stayed the same or hag beon betitered. Heferring to a
numbor of studies (Aborn, 19533 Bahiriok, 19543 Brumer et al, 19553 Sile
verman, 19543 Silverman & Blits, 1956) Basterbrook (1959) observes that

the decreovse in the rance of cue utilization wos scoompanied by a drive
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ineroose, He stetes (1959, ».1%4) "ihen the divection of behovior is
constant, Increase in drive iz associasted with & reduction in the range
of cue use.” The suthor defines drive as

g dimenelion of esotionsl moousal or general covard cucltee

ment, the innaté regponse b0 & stebe ol bWioloploal depzie

vation or norious stimulation, which underliss or coeurs

planltanecusly with overt action and elffects lis strength

znd ooursa.

e game suthor holds that often tuwk perfomence luproves when

the ranyo of cue utilisafion iz decressed due W nongssentlial cuen
badng onddteds In regards to the reduction in the vanse of cus use

Eousler and Trapp (1960) suzseat thet this mey oid or hinder the leaming

of cuse relevsnt to the tack, depending bowever on cus complexily, but
as far as perdiphernl oue learning le censernsd, reduction in the rung
of oue use has 2 negative influsnoe.

Studdes by Bahriek {(1954) and by Bahelek, Piits aod wekin (1992),
tend to support Hagtorbrook¥s contention that delve incrsase focllitatos
direet losroing bot hinders Incldental leerulnse In addidion an euperi-
nent done by Knupler, Prapp ond Deewer {1959), which is alumosi a repew
tition of Behriewxts (195%) etudy, showed thet the direct task wos done
batber by the groun under hish drive than the gyoup under low drive.

of the resulés was in sceordancsg with Babrick's fadings end

)

they both suppors Bagterbrookls cemorsiizations, On the other band,
Taualer et al's (1959} two sroups showed no differvencs in the learning
of the inoidenial task, whils Bahrick's high incentive group, in support
of Destorbroakts (195%) condention, menifested slgaifisantly lese iacie
dentel learning than the low incentive group. In sa stlenpt to explain

the dlfferencs betwesn the iloncidental lsarning resulte of Iehrickls
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{(1954) and Xausler et al's (1950) experiments, the latter suthovs foous
on the different mesnn used by the two studles o increase drive.
Bahrick used a nogitive drive (money) in his experiment vhile Kausler
et ol used an emotional drdve (&mmi&%y) as measured by the Taylor Hanle
fest Anxiety Seale (MaheS.) {1?53) in one of their experiments and an
emotionsl dvive (enxiety) elicited by instructions, which were consld-
gred ego involving, in thelr socond experiment. Kausler et al su gest
that the form of drive they uzed tends lo a grester degrse t0 be oriented
towards the whole exporinental situation and less restricted to the
central task as cowpered to the incentive<induced drive veed by Bahrick.

- Another poselble faetor influencing the elffect of drive on incie
dantal lesrning is perhaps the tyve of cues ssed in the experiment and
the placement of the direct or centrel cuss in relation o the irrelos
vint or inoldental cues which &f& involved in the tashk presented fop
learning, Silverman (1954) end Silversn snd Blits (1956) found, while
veing dnduced peneral deive D or intringic anxiety ae revealed by the
Yanifeat Auxiety Scale (M.4.5.), © decvease in incidentsl loarning. The
induged drive or anxiely woz produced by the presenbation of the threat
of eleotric shook. 4As mentloned eariier, Keusler et al's (19%9) findinge
wers not sinilar to those found shove In rejupds to incldentsl leorning.
An important difforence bebween these two sludies wes type of oue and
cue placenents For instence, in the Kausler et ol experinent, the
intentional task iovolwved lsarning a2 serisl list of 1% geometrdc foxms
(seven different forms in all) end the incidental oues were seven colors
whioh £illed the seomebricsal forms with sach fomm baving asscolated with

it two different colors. This resulied in very close spetial end
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temporal nesrnesss In the Silverman {1954) exporiment the iﬁﬁwm%ﬁam&l
stinuli were Live black lines %qﬁbinwh@a in width snd varving in helght
from 2425 inches o 325 inches in stens of «29% inches. These stimali
were presented on a & by 8 iInch white poveen which was at eyve level.
The incldentel sbtlmuli wers 20 twoesyllable words which were repeated
by & female voloe. They wore presented by turning on & wire recorder.
The sound of the words were nrojestod through a mmffiwa te-inoh speakers
The Intensity of the word sounde was shoud as lowl ze "subdued converw
gatlonsl speech", Sixty seconds sfter the firet line was exposody the
incidental siimuli were indroduced end continued uwp %o the last 15
soconds of the experiment. In the Silvermsn and Blitsz (1956) study the
incidental cues were two Jdiglt mubers which were positioned in 2 penory
dyum window six centimeters in distonce from the relevant, nonsense
syllable oues. Without experlmental coniirmation 1t appears o the
writer thet in the Kausler et al (1959) study the periicular cues used
snd their soetlal srvengenent would be more fﬁaii&ﬁa@&mﬁ fur‘hath &iw&@t
gnd incldental learniny thern the oues and thely eyrenzenend used in the
Silvernan (1954) and the Silveraan and Blitz (1956) studies. In short,
it avpears to the welter thet Eausler el ol's etimulus situstion 1s @
relatively less complex one. Assuning thet this contention i&’vﬁliﬁ;

i% could explain why Xsusler et al's hish drive subjecis slwwed no
impeirment in incidental lesyning when compared to his low drive group,
while Silvermants and Silverman and Bliiz' hich deive groups denonstrated
less ineldental lesrning than their low drive subjecis. A study by
Spielberger, Doodsteln and Dahlstrom (1953) lends some support to the

above explunation. These authors found that the complexity of the tagk
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materinl requiring learninr governs the rolationshipn betwesn the amount
of anxiety, =8 indicated by the Taylor M«i.8. seale {1953), end the
smount of incidentsl lecrning, Incidental materisl consisting of relaw
tively noneconplex Bender«Jestalt Tost desions were exposed., The order
of sxppsure of the desimns was esslest desions in the esslest position
sarially and the hoardest denline wore preosented in the hordest nositlon
portaliys This pessentetion {rom essiest to most dilficult was empirie
eally sotablished in an earlier study., The results indlcated that the
pubjects who had high ¥.4¢ 8. soorss denonstratsd greater incidentel
learning with the easy tasks and the low anxiety subjects superior
performance wilh the wmove difficult ifaiks.

In on seperiment by Aborn (1953) an stbempd was mads to discover
what effect experimentally induced failure has on subjecis! nemory
soore who are later tegted for retention of stimuli which they had a
get to lesrn and the same stlmuli lesrned incldentallys The set fo
learn growp were those given lnsivuctions o memorize the stimuli and
the incidental lesrning group vers those miven no instruotions to memow
rige the stimuli., Appropriste control groups, vhere the attempt to
induce failuve experimentally was omitbed, were set up for the sed to
losyn and incidental lesrvaing groups. Resulis indicated that thowse
grovne who were given instrustions o memorize showed no inhibitory
elffects due to the erpo threat of fauilure. However, in the incidental
learning sroup {no instmuctions to memorive) the epo threat of foilure

Cled to s significantly smeller memory score than the incidentel control
grouns. The removal of threat led to some inprovement for tho above

Eroup.
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Continuing nlons the above theme, Conbs and Taylor (1952, pek20)
gtntoy
Aocording to Snysy and Combs, the rallonsle of the male
adjuetive state lg roushly ne follows: The percentive
£ield of the threatened individusl becomes resiricted fo
the ares of the threat he peroelves. Hence, unable to
gelect hie percveptions from s wider (ield, he behoves
compuleivelyy or repesabtedly bdehaves in a nonsdjustive
faghions With hie perceptive fleld narroved to the field
of the thveatening object or event, be is unable to
seleot from his perceptivae {leld more adogquote behavior,
Apparentlyy the gronter the desree of thrvat to sell
paroeived by the individusl, the more pronounced is the
regstricting elfect upon the individual's perceptive fields
Thio authors consider that the above effeot hus been atrongly supporded
in rereeds to trawsatic situations but it iz not cerbeln whether this
effpet ooours whon the Individesl sxpsrilences slishit threats {o the
orzanization of sell. An experiment wea cerried out to fest the nbove.
It was discovered that when mild, sovial threats sve applied, m&hé&a%ﬂ
required & longer tlue o tranclate sentences inde & simple code and
mede orecber errors in translation. |
Sumpmery
The experdnental dadts Just reviewsd indlicate that o phonomenon
koown ap incidental leswnins sotuslly ocvourss Specifically, incidental
learning discussed in the provious reviev referes to the lesrning of
stimuli by subjects who have not been prepared throush instruction to do
sos In addition, o fair amount of evidence was presented supporting the
contention that as drive {anxiety, inceniive) increases incidental
learning or avareness of or sensitivity to extericceptive stimull decrenses.

Pinally, there was some indication sugpesting thet an imporiant variable

influencing the relationshiy betwesn incidentel lesyping and drive i
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tagk complexity. For instance, in ove study hish anxiety subjects
tended %o do better on incldenial lesrning with csay tosks while low
anxiety sublects perfommed better with wore complex tasks, and as the
complexity of the incldental leerning tusk inerensed, incldental learning

decreassed for all subjeots, observed se a silugle groups
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aupount diminishes as o Tunction of incressing tinme spent
avay from the stimulus«object.

To discover whether spontaneous alternation ls aliermation of responses
or stimull, Glanver exchenged between itrials the cucs that difforens
tisted tvo pathweys of a two-alternative moze. IL 1t had boen responses
that were being alternated the subjects would bave alieornated pathwoys
from trial to trial even though the external stlouli ol the pathways hed
bheen switchod easch trdal, On the other hand, 10 the organisms had been
alternating stinull, then they should have contdouved do choose the saue
patlwey cach trial because of bhe new set of cues sssoclabed with the
patbhway fron trisl o trials The resulis indicsibed thot the subjects
(rate) showed z significwnt tendency fo ropent rether $han allernate
thedr choice of pathways. In short the »eds wont where there were now
stimull rather then alternating ressonses {went right, then left, etcs)s
In sdditdon YMontcomery (1952), using rats as subjects, ran an
axperinent to discover vhether spontoneous alternation ocould be intorw
prated as slternstion of rosponses or places {etimuli). Stimuld in a
Twmaze wvere exchanoed bedween irisls so that siimulil which wers on one
side of the sublect in oue trisl would be on the other side on the noxt
tricls Thisz change in etisuli wes done by the use of a oroge-~naze which
sould be turned into two Temazes by shuttiug doors on esch side of the
choleos point end sterting the subjects in & countor balenced order from
oppoelte sides of the orosg-mose, It was discovered that the oubjecte
slternated places o & sisnifiopnt degres while alicrnation of turus
wan 8t obenee levels When stimuli, which corresponded with particular
pathways in a fwosaltornative saze, were pwilched between trisle the

gunjoects tended te trovel down the sagme sethusy zother than switoh patha.
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This exporiment sgaln susrests that ovrenisms dond to seek out novel or
different sitimull rather then romein with or turn to the seme stlanll
rapoatodlys
In & somewhat sinilor sxpscinent to the abovey using rots ae
subjects performing in a Pemase, dothhopf and Zesman (1952) present
reoults which suoport bhoth the resotive inbdbitdon med etinmulus satioe
tion hypotheses., These authors conclude (1952, pa2355)t
1+ Rets underpo adapiution o externnl cues during
axposure. They prefer to respond o gtimull to which
they are less adapieds, Hence they will alternate "places®
in an equal reward Tensee situatlon.
2, Responding lsads to a fatisue-like state (Ir), Hote
prefer to weke lese "{etioueld® responses, Honce, they
will tend 4o alternaie “eeeponses™ in an egusl roward
Tenuze situation,

3s  "lesponse” sliorastione reduce Ir«drive snd cauze an
improvenment of alterunation with preotice.

Again in & study by Butler (1953) the reinforeing effects of
gxtercceptive stimulation are demonstrateds Flve rhosus sonkeys were
trained on & colov-discrinminction problem with the chence of looking
thyoush a window for 30 seconds being an incentivo. Bach subject wos
placed in & box which had only slisht L1lusination; the box 1tsell had
opague walls. The monkeys were exposed to two cerds, sach of a different
colozs If the subjoct put 1ighs pressure on the corvect card he wog
rewarded with the opporbunity o explors visuslly part of the laboratory.
?hﬁ animals were able to losrn the correct discoriminative regponse and
porfomed efficiently throushout & mumber of daily sessions with the
anly reinforeer being visuwrl exploration, It is suopested by Butler
thet this mobive of wisusle-gxploretion iz not derived from "other nmotie

vational or drive states,
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In another exporiment by Mary, Uenderson, and foberts {1955) rats
were placed in a Skinner box which containad a bar which, when precsed,
resuliod in a mild dllumisetion for o fev socondss. The mate of b
presging on the test session (bar pressing folloved by illunination)
wag found 1o be sionificantly higsher than the bar oressing reie on the
last avetest session (bar pressing not follewed by illumination). The
authors atéribute this differcace to the 1llumination being positively
reinforcing and pdve the interpretotion that "stimulus chance or novelty®
can st a8 o oopitive 2elnforoore

A further experiment along the ssme iines was performad by MNyers
and Miller (1954) to demonstrate thet anlwale satisted on food and
water can lesrn & new response 1f this response is followed by an oppore
tunity for exploration or scilivity. They ran the sbove expariment
hoping to shed light on somevhat unexpected results from a previous
experiment. These results were that & group of nalve male a2lbino roats
which were satintod snd thought to be unrevarded amd which had no prew
vioua fraining in drive-sogulsition lewrned & nev hablt of bar pressing
as rapldly se other groups which did have training in driveeacquisliion
belore teoting. Drive-sosguisition rofors to the process whereby neuivel
stimull have sequived drydve value by demovatrating thet they will wotie
vabe the learning of & new hablte Iz this ewperinent the neutral stine
ull took on drive value by belng sssooliated with hunger drive zeduction.
This yas assumed o have hagpened when satlated andwols denonsirated new
learning when all fracee of food had been removed from the cwxperinental
apperaiusy |

Aaforving to the second syperiment the eninels, whils satiated and
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in the sbuence of food, wore plven less tanming then in the [lrst expere
iment. Taming in this experineni refors to the pioking up of ench
animal onoe o oy, one-hall hour before the feeding ¥time, from ite houe

cage and placing 1t in anotber sumll cape which contsined o omell, Jwire

o

pellet of webl sround Puring Chowe Once the pellst was eaten the animel
wan placed agsin in Lo howe onoe. This serransement wos seb up o test
the possibility that it wes fhe considersble smount of handling, teming
wnd feeding of the group of anissle which had no dzdve-soquisition
traluiag that led to $helr leorning. 4 group of £ifty saticted noive

male rots after the fanming poocedure were broken up into Dive subwe

a

groups sonaisting ol 10 asnlmsls each and were slaced ropdomly inko
verious exserdmental situations, The followins is o brief descripiicn
af the experipental arronsasenits:?

{a) Une group wes ploced dn o white coupuriment and hod bto lesrn %o

press & bar o oet into the blaok comparitnent,

{b) Anocther sroup was nloced in the dlook coupnriment bui with the

gume seb ay 25 the ot

{(8) The next meoupy when they prossed the bar resulting in a door

whiloh geparuted blaok and white comperiaents bhei

dronped, were unable
to enter or ase inde the black om mw%mam basause o8 the sxistence af
g widte wooden board behind the doows

{(a) A fourth sroup reseived all thelr trials (15) in one afteimeon
(mussed prectics)e The silustion in other waye was the sane ne that
for the white o black gzoup.

(ﬁ&} The lagt grouy wos ovganized exeeily like the maosed group ezxcepd

thet thelr frisls were spuced st one osch day {distributed practice).
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The results showed thet sotiabed and nonvewardsd sublects masterved
the learning problem of bar presaslur to pet into elther the black or
whailte conporboents Hovovery oxporimental sroup (a), wiich ecould not
sitain viswl or aotual entry inte the black compartment an a resulld

£ their vespondday in the whilie compartment, showed no evidence of

lenrniog. The animels in the wegsed experdmentel sroup did not loam
either althou h the speced groun dids The authors (Myers & Miller,
1954, 2«433) slate that the sbove resulte "suspest thet the aot of
seeing or exploring the olther compariment, or perheps experiencing the
shange between the two comparivents {im&s&m gotive of the direstion of
change )y produces the peinforcenent,™
dpeaidng ebout the failure of the massed gryouo o lesyn Myers and
Miller {1954, pei3l) stute:

Though some inferiority of the massed group would be
expected from the prineiple of resctive inhibition, the
wagnitude of the difference found in thde experiment
suggests that other fuotovs may be opervating. I
lewming vere motdveted by & relatively wesk drive of
exercise, explovetion, or curiosity, it is possible that
this motivelblon wizght be satiated or extinguished by the
musaed prootice snd not have enouph chance o recover
during the short tiac bmﬁv&@n trdialos Hontgomery and
Berlyne have shown that & ret's tendency to luvestisete
o new stinulue oblect deorenses ?&ﬁ&ﬁlj with continued
gxpopure and shows 1ittle recovery during & short inters
val of nene-expomure bul coneiderable »ecovery during &
ivhour interval. Thus, the satiotion of an exploratory
drive during nassed trinle but reoovery during spoced
onoa may aovount for the difference in the seovond exporw
iments I an exnlorstory tendency can produce KQarminﬁ
like other drives sush as hanger, and sleo show a similsay
patiern of satisntion and recovery, these funciional
@&3&11@1% to alreedy knmown drives would help o Justify
its clessification in the same osiegory with them, nswely
an 8 drive.

In explenstion of the results of their study Myers and HMiller (195&,

peli3) have this to says
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wie belleve 1t ig poseidble that confinement producee
anxiety, restraint ls Drustrating or monoiony arouses

8 dwrdve of boredons Indeed, the obsewvation of snall
children who ace reguived {o gif sbsolutely s¢ill, the
:ﬁ&pwﬁa of prigonsye subjected fo wii&wv confinensnt,
and the difficulty of Bexton, Hevon, and Seott in ree
tmm“ T 8g in %“miz‘ oxporinent on the effecis of decrebsed
mmmm variablon vould indieste thad suel conditions

gan producs strong motivaiion. Therofore, we suigest
that dyives produced by b neous or ponotonous slimue
lation, enforeed innciion, etos, may be reduced by
senaory verislyy fresdom of actlon; ates, and thad such
drive reduction iz the reinforcenwent invelvad in learnin
for "erplorcitoryY, "monisulatory®, snd "ewercise® yew :mim

Do pumorise, the exporimentel evidence indiosted that rots in order

$0 avold or deovesss stimolus satisition tend %o xo where there oro new

ull end will alterncte vloces to a slmniflicantly ;weater depree than

whin

In additdion 14 wos desomonatrsted that

aliernsidon behnvior of rats 1s moblveted by both regponseeproduced
inndbition snd sovelty of erfoernal stiomuli, Pinally evidence was pre-

that povel stinell san et as 8 relnforoer

genlod wiioel
For new leorping.  The dsporiancs of the sbove syserimental feots for
the present ctudy is that they olfer sowme support to dhe sssunmption thet

chope woen in o monotonous or feniliary rether restricting environw

ive drive (inhibition) andfor

stimulue sotlation which tends o be dizsipaded $o some degrsee by belny

wroaned Lo novel op AL00erent stimuli.
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Summary of lesearch Findings

1. The gexporinental literaturs presents ovidence that for most psychoe-
motor ond verbal learning toasks &mzm distributed practice resulte in
superior performance as compared to performance under massed practice.
2¢ The phenomenon of rominiscence is obserzved in both psychomotor and
verbal lecrning tasks under highly mncsed practice conditions,

3¢ Leoss rosistence to extinction tends to ocour vhen extinction trials
are mosseds Hovever, extinction resistance increases vhen the same
trdal interval length dg used in conditioning and extinotion.s

be The effeote of massed practioe in & grect many experiments consist
of a temporary scrfommance impairment whioh dlssipates with rest (remie
niscence) and a wore lasting impairments This would seem to imply that
impaired performance due %o massed praotice results in a2 slisht learning
decrenont, as well as a temporcry performance decroment.

5« A number of experiventers, in accountins for the superioriiy of
dimrihuted practice over oasused ;mmt;iw and the reminisconce phenome
enon, postulate some inhibitory ;wméﬁaﬁwhich builds wp under massed
proctice and dissipates with rest.

6s Superimental evidence indieates that novel or external stimull
impinging uwon an or wunlsn can dlgsipete exleting inhibitions

7« A roview of cxperiments on incidental leurning indicates that the
learnin: of atimuli without receivin: any instructions to do so does
occure The existence of a nesutive relatiomship between amount of

67
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ineddental learning and depvec of drive (dncentive, anxiety) was
supported by s number of studles. Mih anxiely subjects tond to do
botter on relatively easy incidental learning tuske while wmore complox
tocks ave performed better by lov wmnxiety subjooise

Se Hete tend o g0 vhere there seo movel stimull and both responsoe
produced inhibition and novel stisull appear to be the situation which
arouses or glicits the modtive lesding to slternation behevior in reats.
In addition, & number of siudies susgest thet new learning can toke

nlace vhen novel stimali eve offered as relnforcement.
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The problen of this study &u bo find cul vhether sablects fthat
have been instoucted bo loarn silmull onder massed proctics vonditions

2 z . N, T - . E T S AR SUR
will ahow, when lested, a gwester smount of incldentsl lesrning

{desoribed on poe 2) as compersd o eubjects who have been instructed
to loarn atimull vnder dlatributed pyecilce conditions.

It i predicted in wiew of ihe oreviocusly outlined sxperimental

findings thot thore will b o positive reletlonghily belveen naussed
practioe and the amount of Incidentel lenrning.

The wain hypobthesis is se follows: Incidesntal losiming (lsavning

of geometricsl Iloures) will be simificantly reator statintinonlly
5 B 'ﬂ“
vhile periloruing pelevent task {lesiming of nonsense syllshles) under

£ ELS

sonditions of nessed proctlos, than when perlovming the sane tosh

vador ddetrihuted ornctlioe . conditions.

The eoationale wnderlyiner this Yyrpothwesio Ia based on the senerel

Pindinee, as reviowed heve, $het verbal 1 ¢ is slovey under mossed

practioe as coppured fto distributed vraciice conditions. Axnerimenters
have trded to oxplaln this diffsrence In apeed of leorning by postue

Tatingy that under mooow aoniitions Inbdbition and sbinplus

satintdon build wp moere vesldly and disaipaie sore slovly, thus

G

mpadring lesrning efficiwncye In terms ol the inhibition theory oufe

lined by Hysenck, deserived in the Theoreticsl Beckowound (puces Lheld)
of this study, onoe the inkhibition (nesuiive drive) egusls positive

2
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deive, on involuntory rest pause tokes sluco (the subject ceoses
responding to the task iving rise to inhibition)s The stimulus satic-
tion theory holie that an orounien, when oxposed to similar (monotonous)
ptimuli, develops o need for new stimuli and as o oconsequence sooks
then out (supported by experiments on pa os 60«60}, Durin: the involune
tary rost pause it is cssumed that the ox msism will respond, voluntarlly
or involuntirily to different or novel stimuli, Thevefore, it is pos-
tulated that during the involuntary rest peuse inhibition and stimalus
patiation ave dissipeted, freeins the subjoct to respond aswin to the
taok whioh it hos been motivated %o perfomss This last postulate
reoeives support from oxperiments desorib.d on pages b5 504

The maln hypothesis in temms of the Justeoutlined retionale im
therefore baged dn the Pollowing semuiptionst
(i) Inhibition and etimulus sctiation will socumulate ae the subjects

- attoupt to lecrn nonsense syllables under mevsed proctivce.

(i1) Vhen the amount of inhibition reuches o point where it neutsnle
izes positive drive 1t is owpeoted that o corresponding need for dife
ferent or novel stimull will exiots
(1i1) The different geometrical fisures placod S0 the right of the
uonsense gyllables, vithin visual sensory reception, will supply the

stimalus novelty needod whioh should elicit the subject's reaponse or

attentions

(iv) This noed for and pesponse to novel stimuli (peometrieal fisures)
wiil be reflected in the degree to which the spometrical figures are
learned {i.e. incidentel learning).

4 corollary to the mair hypothesis is that the need for and
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regponse to new stimuli will be greater under messed praciice than under
distributed practice beosuse inhiblition and stimulus satiation are not
expected to Bulld up b0 the same exient beeanse of the greater likes
Lihood that dissipation of the above sonditions will toke place during
the ezt intervale inserted betveen the triale of the distributed pr&ntiﬂé
eondition.

It misht be suopeste irrelevant stimali (guometrical

Llonres) will distrect or intorfore with the losening of nonsonse
syllableop, thus rvesulting in impeired nerformeance of this tosk. Plrst
of 221, 1t is sssmumed that due o the contrest in the nature of the
relovent ond drrolevant slimuld, ond sinee the subjects have not received
any instruchlons to lesrn the irrelevant stimali (Type II Incidental
Learning Fxpeviment, Postmen, 196k, ses papes 2+3), only 2 small dogree
of interforence or distrection will ogeour from the geometrical figures

in the lesrning of the main beake This nindmum distrsction from the
frvelevant otinuli is postulated to occour in the followin; novmers The
geogmetrical Lipures may act in such o marner as o drew the subjecits
agttention avay from the central ifsek from time to time, hence slow down
nerfornance on this toek, eepselally upder dietributed praciioe., If

this distraction were %o roach sisnificant procorbions 1t would e
reflected in poorer perfompancs on the maln task under distributed
practice, when the irrelevent stlmnll are presenty than when these silnme
uli are ahaent, Under masesd prectice, the sosmmption that the subject's
sttention would be seriodically ﬁr&wh b the izpelevent siimuli, would
e expeoted to have & sositive offpet sueh as dissipating inbibition

andfor stimulus satistion resulting in luproved performance on the main
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tosize In fuel, because of the postulated bulld up of Iinhibition and
stinuluz sotintion (& fatisuwe and boredom like subjective experience)
undor meased practice, it is expocted that the subjecits will have a
grovoter need fovr, or less reslotnace to bedny distracted, or glving
thedr attention to the relotively novel gecmetrical fizures in order to
lensen tho nogative drive bulilt up from responding to the monotonous
nonpense syllables, l.o. to dissipate the boredom and/or fatisme like
subjective feeling, the subjects will tend to seek outb nowel or different
stimuli thus avoldings the stimull and nerformance ~dvins rise to the
chove subjective feeling{mentioned in the rationale for the main hypow
theois)e If the above dissipation were to resch sisnificant proportions
it would seem logleoal to expeot that it would be reflected in superior
porformance on the maln task, under massed prmotice, in the presence of
the irrelovant stisuli as compared to when those stimmli are sbsonts

Additional hypotheses formulated from the above dlsoussion on the
effects of the jeometricel firuves ze;acxisirag:‘ 28 o distrection from the
learning of vonsense syllables ares
(a} The learnin: of nonsenge ayllables will be fostor under massed
practice when the ;mwmétm«ml figures are presont as ocompared to when
these stimuli are gboents
(b) Central tesk verfommsnce will be inforior under dictributed practice
conditions in the presence of irrelevent atimull than in their gbeence,.

The indepondent vardsbles, lee. those which are vanipulated by or
are under the control of the swperimenter, aret 1) %hé conditions of
practioce in learming the nonsepse syllables, namely, massed and distribe
uted proctice, and 2) the presence or absence of the seometrical figsuves

under the two proctice conditionse

UNIVERSITY OF WINDSOR LIBRARY
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The dependent verisbles sre subjoote? responses ne measured by 1)
the number of nonsense syllables learaed dn & given number of trials,
undece both conditions of practise, in the presonce and absence of the
peometrical filzuves, and 2) the smount of incidental loarning as mosgsured
by two methods of recall. The messures of reoall will consist of (&)
“free® recall (Powtman, 1964), whereby the subjects will be reguestod

to reproduce by drewing, in any segquence, as many of the rpometrical

figures as thoy can remember, and (b) recell of the correct pnived asso=
ciste sryansenent of nonsense syllables with vomeirical fisures ap used

in the stimuli presentation pert of the experiments
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CHAPTER 1T

A R e TREHE PIVEY
BEPERDERTAL DEBIGH

deleotion sud Deseription of Subjects

The subjests of this sindy conmisted of 00 persons randouly chosen
from the grade nine fewmale students of Catholic Centrel Hizh School,
Londony Ontuaric. They vere betweon the aces of 13 and 15 incluaive,
nadve to the formal rote leswalng situstlon and hod T.0. scores renging
fram 90 to 140, These I,0, seorves were sbleined from o zvoup I.R. test
kmown ae the Dominion Tenis « JulckeSooring Group Test of Leawming
Capucity = Form &, Intormedliate, This fest was standardized on an
Ontario sehool populstion couginting of 17 schools in both urban and
rurel aveas of Ontario (Buros, 1953)s Hovland (1951), in his voview
of the litersiure on the relationshipy of individusl siiferences and
learning, refers {o o nweber ol studiss which show reletivaly hish

correletions between lesrming and dntellligences Uther studies are

g

montioned by the seme aulhor which indiente that learniny fende do
improve with incresse 1un age up o maturily. Az a resuld of the shove
findings it wes considered necessary to insure that none of the four
grouns ol the nreseni study diffored bo o gignifiecant derren in the
variables of intellizence and ape.

The I.8« scores and chyvunolosloal sxon in months ses shown in

Table 5 of Appendix 4. A indlented by Table & of Appendix A, no

e
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sigificant difference wos obtained bobtweon the menn I.U. scores of the
four groups. Furthermore, it was concluded, on inspectlon of Table 3,
that 1t was highly uolikely that o sisnificent difference axisted
between the mean aoes of the various groups.

Hendooization ves accomplished by assigning o nusber to eagh peraon
making up the wbove populetion, mixing these numbers in a box, then
drawlng the numbers oze ot u bime unidil 60 were oblalned. Ag ococh was
taken out it weas essigned slternstely o four diffeorent groupe with the
Dipst subjoot belns arbitverily placed in the flrst of the following
groupsy the second subject in the next group and so forthe The four
LTOUDE WOres
{2) The messed proctice sroup with irvelevent stimuli
(v) The mamsed practice group without irrelevent stimmli
(e) The disbtributed prectice sroup with irrelevant stimeli
{d) ‘e aisteibuted sractice sroup without irrelevant stimuli
Groups (a) and (o) were the experimental svouss and {b) and {d) were

the conteol groups.

Hethod

The Yollowing list of ten nonsense syllabdlos wos presentzd to the

%

subjecte by meuns of o sewory dmm whereby euch syrlleble appessod, one

at e time, In the window ol ihe chove instrumenis BIS, JUL,

-

ROG, LUB, OLL, 300, LISy HAB. The above nonsense syllobles were tho

P . T

seme o8 those used in Undexwood and Rloherdsonts (1953) siudys The

o

reason this sartioulsr nonsense gyllable lieot waz chogen for fne present

2

study was becsuse the cshove suthors found thel this combinstion of hilch
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neaninsfulness (93.33 to 1007 association value, (laze, 1928) and high
sinilority (four consonants esch bein: used five times, all vowels used
twice) demonsireted the sreebest fneilitstion in learning by diutribe
uted proetice vhen compared o mossed practice. The four liste used in
these authorg! etudy to discover this reletively grenter fncilitotion
by distributed proctice wore o high wmesninsfulness, high introlilst
sinilarity list (used in this study); a hizh weaninsfulness, lowv intrge
1liot similarity liet; & lov mesninsfulness, hih intralist cimilority
lists and a low meaningfulness, low intralist similarity liste Inasmuch
as the preosent experiment depends on bulliins up inhibition while
learnin: & nonsense syllsnble list under sassed practlce, 4t wes expected
that the sbove first list would fulfill this nwed. The rotionale behind
the above expectation is based on the experimenters avsumption that
the relatively hish degree of learning facilitation under distributed
praoctice found with the first list deseribed, susgests that the distribe
buted pructice condition allowod the inhibition built up during pers
formance to dissipate during the rost intervals. On the other band,
the massed practice condition did not allow for the dissipation of the
accunulated inhibitions 4 further recson for using this particular list
was becausoe Underwood and Richardson's (1933) subjects werse naive to
rote vorbal learning experiments as were the subjeots of this experiment.

Uaive subjects in the precent experinent were those who never had any

experience loarninc nonsense syliables presented by moans of an apparatuss

Speoifically, none of these subjects had ever scen a menmory drum previous
to this experiment, noue were swore of vhal a nonsense sylloble was,

and all subjecis dended havine ever particivated in an activity of this
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natures
The ineidental stimull were presented in the memory drum window in
such o way that ther appesred on the 2isbt of the nongense syllables at
a distzmee of one and o gquertor lnches.  The risht side waog chosen

waceuse peonle usually read fvom lold Lo rizhi. 43 o vesult, it wos

mumm{’ that the right side would be more faciliteting for incidental
learning.  The partioular dleitance betwesn the nonsense ayllables and
the irvelevant ﬁtmaimwphmw&/@wmlj ag possible (linited by the
width of pemory drum window) the distance belween incidental and pelew
vant stimoli used in the Silvemsen snd Blitz {1955) esperiment ( reported
on pave 56}, The exsct distance used 2y the abova suthors was #ig
sentimetors and Inaldental lesrning did ocours

The ingidentnl atimdll consisbed of ten seoppivioal fisures; soven

of %thenm were thoze used by Bshrlick (1954) in his experiment on incidental
loenrning reported on page 54 Since the expevisenter required a itotal
of ten figures to paly with the bten sonsspse ayllsbles, three addliional
fleures wove arbifearily consbrucbeds The type of reometriosl figpures

naed in the eyporisent were se followss

A A + ¢ Deoea>Om

The sewvonth, elshth and ninth wors those Sloures conslvactad by the
wrditas.
Toviand (1298%) hes shown that the faster dhe rate of sresentation

»tol list (Zeserdibed on paoss 3031) of a salredescsociate 1lst

(Hovien a4, 1949), the srenter the Daeilitation of learninc by distributed

prociice. Concernin: the above experiments, Hovland mekes use of an

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



78
inhihiﬁary goncept in explaining these resulis.

In the present sxperiment, the nessed proctice sxoups were exposed
to the stimuli ab o twowsecond role of srvesentation, with four seconds
betwsen trdals; the distributed sroctice prouns vere exposed to the
gtinuli aleo at o twoegecond rols of preseantation with sixby gsoonds
betwesn %ri&laa‘ This twoessoond mbe of presentation woes expocled to
fapilitete the bulld up of inhibition with massed procticos This was
also the presentation rate used by Underwood and Hichardson (1953) in
their study mentioned on puges 74«76, However, where the present
gxporinent used a fﬁm?ué@@@ﬁﬁ intervel belvesn mmssed trisle Underwood
and Richawdson used an eight-second intervals This modification was
made on the exporimenter's sssumpiion that thers would be a smaller
degree of dissipation of inhibiiion, which has been postuloted to acoue
mulate under nassed practice, in using this shorter interval between
trialo.

Hven though Underwood {1961) has senerally found 30 seoconds ae
effective as longer resi intervals betwesn trials in desonsivating
leaming faeilitetion by distribution, this study uvsed o &dwsacond
interval between btriele to increace the likelilwod that most of any
existing inhibition would be dissipateds Speaking sboul dlstribuied
proatice rest intervals, Undewvwood and Riehmrdson (195%, oebl) stotet
Wihen interlist interfevence is low, the length of intertrial infervel
bayond a certain miniuwa (possibly 60 seconds) is not an importaat
vardable in elther soguisition or reltention.” The interlist inter-
ference mentioned sbove refers to thaet arising from the letters used in

other nonoense sylleble liste lsirmed by subjects. The srester the
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magber of nonsense syllable liste previously learned, the groater is
the interference coouredne from the letlers used in the previously
learaed liste with the letters beinsy used in the learning of o particuw

lor nongense gyllable 1ist of an oneolinge exporinments
i {

Criterion of Lesrning

4 pilot study wes carried out to secertain at vhat portlouler
trinl or trials the grestest dilference would be found. in the numbor
af nonaense syllables correctly recalled, under msessd and divtridubed
practices It wes vostulsted that at éh& shove partienler trial or
trdials the smount of inhibition would have renched ite poel under massed
pructices The subjects in the yi&aﬁkﬁﬁmdy were required to leurn the
nonsonse sylleble list prosented on pase 7% fo a oriterion of ono
perfect recall of the whole list. Those subjecis who reached this orle
terdon in less than 50 $rdals were glven additionsl trisls wntdl trial
50 was attained.} Not willinz to assune that the subjesis would be
able to correutly recall the nonsense syllable 1list on additional trials
beyond the trial when the list was Mrst covrectly recsnlled, the experw
imenter required that all subjects be presented the list up to trial 50
inolusive, irvespective of whether one perfect anticivation hed heen

reached eorlior or nots It woe expected thot the sreat majority of

1 s1thoush trisl 50 wes arbiirerily decided woom, its cholce was
related to o ssall pre«pilot study experiment with five sequsintances
“of the experimenter who were exposed to the nongense ayllables on page
7% under nassed praciice conditions described on paye 78 Trial 50 was
well beyond the number of trisls it took four oulb of five sublects to
resch one perfect snbieipation of the nonsense syllable lists The

remaining subject took 40 trials %o reach this eriterion level.
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subjents would be able to resch the criterion of one perfect reosll of
the nonsense syllable list within 50 triale,

Do dmportent conditions Ho nolte sbout the pllot atudy are desoribed
belows
1. The fired ten subjecte of control proup (b) and control zroup (&)
{ee page 75) of the main experizent wede up the mossed preotice and
distributed proctice groups respectively of the pilol studys
2+ The massed snd distributed pesetlce groups of the pilot studly were
formed ond run wnder sxaotly the same experinentel conditions oe the
gcontrol aroups (b) and (d) of the mein study except for a difference in
the lsarning oriterion,

The above two conditlone wade 1% exverimenially sossible for the
resulis of the two pilot study sroups o be incorporsted ag part of the
total resulis of the respeutive control proups. However, only the
nunber of nonsense syllables losrned by the Wwo groups of the pilot
shudy vy %0 and inelading triel 30 were used sz port of ihe results of
control proups (b) snd (). The vesson lor the above will becons
obvious to the resder from what fpllove.

The pilot study shoved the grestsat difference botwesn nonseed snd
distributed preciice in the nupber of nonsense pyllebles leamed, at
grials 30 and 31 (ses Fiy 3y Appendix B) = trial 30 rethor than trial
31 wos chosen sg the celierion lovel for the owporiment proper beowuse
of the rolative esse of workin: stobisticslly with an even numbers
This finding provided & neans of egualining the exposure time of both
the central and irrelevent stimuli, for all subjects of the mein experw

iment. The asbove eguality in exvosure tine was necesgary o conclude
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that the difference in amound of inciioniel lcarulngs A gionificont,
was due 40 the pariicular conditions of prectice rather than exposure
to the incidental stimull for different periods of time. This very
likely would have been the coge 40 the criteclon lovel had been the
firat trial vhere complete lewrmping of the nonsonge gyllable 1ist had
pecurred. Jue o differecces in lesyning ability the subjects would
have token various mumbers of twilcle to mester the lesraing task. In
addition the wewesed prootice group would be owpecled to reguire s !
grenter svercgs number of trials to lesrn the list than the distridbubed
praciice groips Aobusily, the silot study imiicated that the sasssd
proctice orowr reguirved an oversse of 93 trdals to rosch the criterion
of complete leswrning of the novsense ayllable list, vheresn, the dise
ributed practice group reguired uwn wvorare of 28 trials to wveach the
aame criterion. I wos shown by ssens of o tetost that the diiference
batwean the above averarze mmber of trials wes signiflicent beyond the
«3% level of conlidence, This informetion has beon swawarized in Table
1 bolow.
If the subjecte were not given some task fto perform during the
intervals of distributed srsciice, they eould wwlmmbzrily or dnvolun-
$oxrily coview tihe nonsense syllablee and thue fester lesmuing could

aged that the ressdon that ddstributed

gooure 45 & pegult, it
pragtice faeilitetes losonlmy is becauss tho subjeets review the dats
during the rest perieds, while the maseed practice sublects do not heve
an grent an opgorbunlity for review. This would inwiidate the assumpw
tion that grester lesundng facllitation under distributed praciice

resulie from the ddseipstion of inhibitlon during distributed proctice

3
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&riml intervels,

fable 1

&

4 Comparison of the Hemn Humber of Trials {o Lesrn & lonesense Syllsble
Tdet uwnder Messed and Disteibated Practice

Haszed Dlatributed
as %
Hoan an Hean 30

Prinls 43 e 28 7.1 18 2,70%

P ‘6,5 L aﬂ}rﬁ

In oxder to Deduce this ayportimity for veviewing the data, subjeots
were reguired bo poxdorm some veutmml tesk, esizblished by the cuperie
menter, during the interfrisl intuevelss Sose of the vest Intervel
taske vgod in srovious studies hove besn cowntiny nusbers, color namdng,

and sencelling syubols. Underwend and Rlohardson (1938) had their

subjests do o syubol oancellation fesl during the interirisl interwals

x‘?“

srteol aancelliebion fesh wae used
in the prssent stady with the digiributed sractice subjscts, during the

Gomgeoond Lo

brioley under the assumpiion that the opporw

tunity for vevideving the nonsenss syllisblss would boe olindnated oz at

sasly weeduced, Howerer, theve was no way of knowinge vositively
hat the above asswrbion wos in foot true,
The sugrestion nicht arise dhoet the iotsmolated fegk could intere

fore with the lewrning of the main toake Osso0d (1953), in his voview
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of the literature on transfer and retrosctiony reflers te a nuaber of

&

exporiments which present evidence indicanting thet retroasctive inters
ferenoe and nepative fvsnsfer tend Yo ocony when the sinileriiy between
the intorpolatad sk and the lesrndry fnsh incrsases. The abave
author summarizes this eviderce in the following lew: "When both stine
wiug and response wembers sve sloultaneously varied, negedive tranaler
and relrosctive intevfovence sre oblained, the mayniitude of both ine <
crensing as the stimulus similavity inorenses." (Osgood, 1953, 1e529)
The same suthor (p520) defines transfor and retrosetion as followss

Transler refervs o the offect of 4 prwceding sotivity
upon the learning of 5 given tasky vebroaction refers to
the effect of an inberpolated (intorvening) setivity upen
the “@tmﬁim of w tesl previously lecrnad, Both effects
may vary in degree and dirsctliont faclliteiive tranafor
ig oalled maitiw tranafer snd intsrlerine tranafer iz
callad nemmtive transfer, Although retrosctive facilitaw

tion s oommonly and seoeptably used fov sositive rotyoe
sotion, the ters “re f*mmi;*w} inhibition" hes wnfortunately
baen soolied when negmtive rotrosetion hos boan founds

Ospood prefors Lo uze the ters "retroactive interfeorence® in nlace of
retroantive inhibition.
Refevence is unde by Cogood to Amsona {1947) =nd Irien {(1948) whe
explain the lons in reftention of a leernine tesk during the rest period,

v wesns of & loge of serforacnce seobts This loss ie mors pronvunced

at boomase of

oy e o 10
BEEL BE

s of the neln tasl, it would be corrvect

v Lhese tosks ss lowe Gonosyadng the

- tusks, Postman (1964,

plailardiiy bebeeon inie

173) statens

s
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T4 ghould be noted thet interpolabtsd materials of voaryins
degrees of similarity to the orisinal learning materials
have been uged, When the Interpolated sotivity iavolves
the recall of other items from the same listy 23 in cuper=
iments in which len th of vetontion interval is covrdie
nated with order of wooall, the aimilwim iﬂ highe In
other situations, Cege, when the luberval olier precenise
tion of m,va%%at iten iy Milled wﬁnh counting bookwards,
the glallarity Is low.

to assuae thed lobternoe

The game author holds thet 1% ig o

lated tagke only sob to 1limid rehoorsole e nmentlons that oven when

dlsgdimilarity hae exloted Dotugen the Intorsolated AT

b

mals leoonine axpeviaenis |

of rutrosotive loblblilon. Fron

of dntersoloted polividy on g

o conelude that sowe degee
the two Sosla hove low similurity. Althoush fhers is o tehdsncy, wnlor
distributed proctice conditione, for {hw intsrpoloted task to interfere
with the sain leosming tosk, this interlorence appeses to affecl the
maln task perlomunce Yo & lesger #xbtend then messed praciles oonditions.
This is sucgested by the general superlority of dlstribated proctic
over massal practices

pluent, perforpance of the syubol cancellatlon

A

In the present ex
tapk requires the sublject to draw a line throuwdh cerieln gymbols wundomly
prosnged in rows on o sheet of oo, Three Aiffovent key sysbols fo
the left of ench row denote the symbols Shrourh vhish Lines are to be

an emple of a row of these symbols including

drawn. The follewi

throe key syabols on bthe leit.

o i 4 e - of : a2t 3w o4 b %
+ %8 v 128 *3292d0 28 +8%%20 fial 28+

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



a5

Procedure

The lesraing procedurs consisted of the lisd of nonsense syllables
being preosented dn o comedand order on the mesory drum by the anticipas
tion method, d.es cnch syllable hod %o be apelled out loud Just before
it setuslly sppeaved in the presentetion window of the memory doum, if
the responsg was to be Judzed correcis

Bach subject was taken into & wellelishted, reletively emall office
and wes seated comforitably before the menmory drums Facing esch subject
wes o bare belge colorved walls The semory domm was sltuanted on o desk
(56" X 33“), four inches from the front edee with spproximately egual
table digtence on sach alie. JHolses, consisiing of muffled voloes,
bells, students moving from cluss 4 olwes belween perlods, publie
sddress ennouncements {three ocourrences) and traffic pounds, wors unm
conbrolled during the experisental sessiosus. 2Althoush the public sddress
syaten was discomnected in the exparimentsal room it 2111 could be heard
from the other roomss

The following stondard instroctions were read to each subjecty and
all questions perinining to the instrpeilons were answered before the
exporinent starbeds

Tou have been chosen to tale voerd in an experdment
in learninge Our task is %o sain information on the
spead of lesoming nonpense sylisbles by hish school
studenta. & nonsense gyllsble is a combination of letters
that hes no memning. The Tollowing combination of letters
"FEVT ds an example of one nonsense syllebles A pgyoup of
10 nongense syllables will be presented, one &t a tive,
in the window of o mamory drum, and your tosk is to antice
ipate soch syllable by spelliiung it out loud Just before
it appears in the wipndow. However, inasssuch as you have

never seen the nonsense syllables belore, you will not be
able to boglin anticipeting then until ofber the firet
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trial. When you begin you will first see three little
starsy this will be the cue to tell you the first nonsense
gyliable of the 1list ig aboul to appesrs The sppearence
of esch nonsense syllable will be the cue for you to spell
out the next syllable before 1t sotually aospenrs in the
window. This i the procedure you follow for the whole
1igt of syllables, and for ssch trisl. You will continue
anticipating the syllabies by snelling sach one out loud
Just before it apoears in the window wntil you are told

to stoy.

How over here is the memory druw snd here is the
ponery dram windoy in which the nonsense syllables will
appesrs I you heve any guostions I will answer them nov,
Once the experiment stavts you must not zek any gquostions
&g they can not be ansveyed.

In addition to the sbove instructions the distributed preactice subjeots
wore told the following.
There will be & 60 second interval betweon oach frial.

Duedng this intervel you will be presented with severnl

sheets of paper which will hove written on thom rows of

syubols, Belore each line on the left boud wside ol the

page, theve will be {hwee hey symbole. These key symbols

arae the ones which tell you what symbols in ecach rov you

are to draw o line thyvough with your vens
The distributed sroctice subjects were then shown a sypbol cancellation
gheet and required o work ou the first row of syubols %to ensure that
they understood what to do.

In order to ingure a suooth transition from the lesrning of nonw
sense syllebles to syubol cansellalion and frow cancellation to learning,
the sublecis vere bold %o turn ifmmediately %o the syubol cancellation
tosk when they sow the siors and to turn lumedintely back to the
lesrning tank vhen the asxpesrimenter sald "okay'.

& reoord of the nuaber of ponsense syllables correctly antioeipated
on esch trisl up to and including teial 30 wes kepi for sll sublects,

Immedlately after the criterion of 30 trials (determined by means

of the pilot siudy) wes resched by each subjoct in snticipating the
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noengense gyllables, the subject was asked to reproduce on & sheet of
paper (11" X 85"), by drawing, in any order, a8 many geometrical {igurws
&3 he could recall. This procedure was a free vecasll measurement of
incidental learning. The specific ineitructions vere as {ollowss

Here ig o sheet of paver on which you ars to draw, in
any oxder rou wish, the flouvrves that were fto the risht
of the noogense syilablos and videb gppeared in the
menory drum window olons with $he nonseonss ayllables,.

Drow as meny of the figuress as you can recall,  You will
have three minuiss to complete this tasks

The sbove thres minute serdod was ochesen as 1t was thousht 4o be o
W X

reasonable anount of tine fov the sublects fo complete the teask.e ZAlso

e time serlod of dwe minudes ceed by Uelnark and Saltiomen {11 9535 in @
recormition proscdure Inllvenced the nresent experimsniter in hig cholce
of & Vlume poriod.

3

subieot wes piven

Tnpmedliaotely after the thoee minvtes wore un the
another sheet of ooper {117 X 85"), et the top of which wore the oonobe
rigal fovess srpwnged dn o AIfferant onder frog that uzed in the anpere

¢

iment prosery and dem the left olde wers the nonssuse syllablos arranged

in the come order os bhey were oresented on the smemowy dvwte The subjects

ppt, oy P iy gl % e
s a0 oheolk sl in ghe o

wers Inotmueted nropriste sooare, wvhich

gorresponded o e covrect conbingdion of seometrdor? [Moure ool none

o - 4 o . oy 58 ity £ oy . AN . -
gomge syliable oo won oresentod dusiny $he trisls an the norory 490

In ghoet, this zecond method was o resall of serdsl -Hositlon messurenont

of inoldanta’ le-walar. A more eomleds discussion of thene two pethods

{£roe rocell end reoall of serizl sositdon) was revorted on pose 73

For the abows 2ocell of serisl position wmensurenent of ineidental

On thie shest of 9aver you will see 1o the coluwwm ov the
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left the 10 nonsense syllables in the ssme order ws they
wore preoented on the nomory drume In the row at the
top of the paper sre the {lgures, vhich sppeared to the
rlobt of the nonsense syllablag when they were presented
in the window of the memory drame Howsver the {louree
a8 arranged on this gheot of sasor sre not in the saue
order as they sppesred wilth the nonsensge syllables when
preasented fo yous Your tashk iz %o meke s check mark in
the appropriste sguere which connecis up sach nonsense
srlisble with ids corveot fioure az they were presented
t0 you on the memory drum.

The mubjlects aloo bad three minutes to do this tesk, and at the end
of this time some check wuos mode 10 see 1f the subjeots hed mude any
deliberate attempt to leurn the irvrelevent stimuli, 411 timins throushe
out the experiment wog done by means of a stop watche

A1l subjects wers asked at the end of the experiment how ther fuld
about 4%, then thanked for their effort and requested not to mention

what took oluce to anyono,

Analywis of Results

le The snalysis of varience technime of snelyzine dote ylelds Peratios.

" 5.

If avy of these prove bo be sionilicsnt, Lorther testing by ueane of o
twbeat 1o roguired fo dlscover beiveon whleh rrowms or seds the slonifie
gant diffevences ooourrod.

A somparison of {he mowunt of rolevant leosondng, 1eo. the number of

nonsenge syliablesr correcily sntleineted hy the two ewperinental and two

I T 3 o PR—— Ay g ey M
eontrol wouns was onda,

done hy meang of a complex analysis

of woriance on three factors (conditions of sruotlice, prosence or abuence

the lost factor. Winer (1962, n¢337) suspests ueing this tvoe of onalyw

"%

sis of variance vhere there is a three~factor experinent with repested
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neagures on only one of the fectors. DBefore the anslysie of varisnce
was performed, Cochran's test (Winer, 1942) for homoseneity of varience
wos aprlied to the dalsa.
2e 'The difference bwﬁwe&m the swount ol incldenkal lesynlns of the
moassed and disteibuted srectice groups wos compared by nesns of a t-test
(Guilford, 1956), Since 1t was predicted thet lucidental learyning
would be grester under wassed vrsctice then undeyr disteibuied practice,
o ongw«tail best wao used, thereby inereeeing the probability of

obtaining support for the main hypothesiz. (WYeinbers & Schumskor, 1962).

5

By comvention the flve per cent luvel and the one por cent level
of confidence are adophed in sgyohologicel experineaiss Por the jur-
poses of this study, a dilference ab or beyond the five por cent level
of confidence wan consldeved sz sugestingy sigmificence, but reguiring
further confimmetion, a9 is conventional in this type of siudy. By
accepting the 04 rather then the 01 level of confideuce the probaw
bility of comnitiing o Pype one evvor {sayine there is o difference
wien in fact there is not) was inoresseds However, the congeguences
of mammitﬁiﬁﬂ this error in the present type of cxperiment would not

likely be comsidersd ne hevine serlous consenuenceds
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CHAPPER III
RESULTS

The mean agores of the number of nonsense syllables correctly
antioipated per bloek of trials by the four ;roups (massed practice
group with irrelevant stimuli, nmassed practive group without irrelevant

stimuld, distributed proctice group with irrelevant stimuliy distribe

nied ymf:ticﬁ group without irrelevant stimull) sre depioted graphiocally

in Plge 1s Before carvying out an analysis of vorisnce, the data were
pubjectsd to Cochran's (Winer, 1962) test for homogeneity of variance.
The result, C w 0,296, did not reach the criticsl value (C = U43304) at
the «01 level of significance, thus incressing confidence in the use of
the annlysis of variance technique in the proesent study.

The results of the analysis of veriance arve preocented in Table 2.

An P metio siimificant beyond the 401 level of confildence was obtained

for conditions of prectice. In view of the asbove significent F ratio,

tetants were asnliod to the mossed and distributed practice roups. In
dodn; so, the within group varience (Table 2) wos used in computing the
-ptandard exwor of the differcunce, The cbove procedure is sugpgested by
Juilford (1956) when homoseneity of varisnce existe. 4n inspection of
Table 3 and Pige 2 indicotes thet the differences between the two
sontrol groups and between the distributed-control and mossed experie

mental croups were significant ot the 01 lovel of confidence, and the
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Fig. 1. Mean number of nonsense syllables anticipated by the four
groups (massed practice group without irrelevant stimuli, massed practice
group with irtelevant stimuli, distributed practice group without
irrelevant stimuli, and distributed practice group with irrelevant
stimuli) per block of trials.
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Table 3
A Comparison of Intentional Lesrning between Massed and Distributed
Groups
Bource af %
Between 2 control groups 56 34,93 ae
Between 2 experimental groups 56 2462 *

Betwesn massed-control and distributed-experimental groups 56 2,25 %

Between distributed-contrel and massedeexperimental groups 56 431 #*

*?G -@5 b ﬁqi)l.
# Py 0L wm 2467
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Fig. 2. Comparison of learning under masgsed and distributed
practice in the presence and absence of irrelevant stimuli.
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differences batwesn the two sxmerimentsl prouss and botween the magsede
control and distvibuted-experimental groups were sionificent st the 05
level of conlidence.

dpain inspection of Table 2 shows that ne sigailicant effect on
lsarning was found attributable to the presence of irrelevant stimuli,
ney wae there any slgnificent difference in learning se & result of the
intersction between condidions of practice snd treatment (irvelevant
stimuli ves no irvelevant etimuli).

Finally, as shown by Table %, a one~teiled te«test of Sue mean
difference in the snmount of incidental lesralsy under massed and disw
fributed practice 28 seseured by the free recsll methoed approsched

gimilicance at the 0% level of confidence.

Table &

4 mantitative Comparison of Incidental Learning under Hossed and
Distriduted Practice

Magsed Distributed
ar %
Henn 8D Yean i
Incidental I’.emmi‘mg 2 6 s 5;* N 1e 63 28 1. ‘3?

* P 405 = 1,70 (onestailed tost)

In conclusion, (1) & significent difference wne found between the
m&@méﬁ practioce groups and the distribubed pruoiice groups in the
leaming of nonsense syllables, (2) there wow no simificant difference
in the learningy of nossense ayllables in the presence or absence of

irvelevent stimuli, (3) prectioe eonditions 4id not interact with the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



96
presence or absence of ilrrelevent siimuli bo affect nongense syllable
learning, (&) » onestailed tetest indicabted no significant difference
in the amount of incidental learning under nessed and distributed
praciices }wwv@*, the difference that was obiained did approach the

«0% simifioance levels
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CHAPTLR IV

CYONF IR EYIT  PUTE By o ey g
DISCUSBION OF 255y Aﬁ’w

The superiority of distributed nracilee conditions to messed
practice conditions in the numbor of nonsense syllables correcily antic=
innted co ghown in Table 3 and Ploe 2 i vot sursrising since virtually
all previous exgerimenits hove found this to bo the cose. With reflevence
to the maln hyoothesis, vizg. thet incldental locsndns will be grecter
under maseed prectice than undor distelduted prucilce, 11 wos not supe
ported at the orescribed level of confidence. However, since the
difference in the smount of incidental losening, su meopured by & onew
tailed tetest, almoat reschod the #05 lsvel of sigmificance (‘t; o Le67)y
thia wesult in in the nredictad divectlon.

It was »redicted, hyvothesiz (b), that the learains of nonsense
syllables would be inforior (smaller amount lesrned in 30 triels) under
diatributed praciice conditions in the presence of irrelevant stimuli
thaw in their sboence. Ingoeotion of Ploe 1 and Ple. 2 shows that the
distributed sractice condlitlon with irreleovent etimuli prosent resulied
in levs lewrning then the sone condition without irrcelevent stimuli,
but the snalysis of varisnoe, Table 2, ylelded a nonsignificant 7 value,
thus indieatins thot this difference between the two disiributed
pructice croups d4id not reach an secentable level of sl mificance.
Contrary to hypothesis (a), viz. thet the le rming of nonsonpe syllables
will be fuster under mossed »rectice when the jwometrical {ijures are

97
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progent ag compared to when theoe stimuli are absent, the sbove F velue
slzo Indicetes thei there was no siomificent difference in the anount
of nonsense syllables lecrned by the two nessed practice sroups.

Due to the very different relevant tasks, veried incidental leasrning
aitu&timm end otimuli, and the diffevences in subjecis and procedure,
& meaninsful comparison of the amount of incidental lewwning in the
various experinents (reviewed on poses 52«59) with that of the present
study is extremely diffioult. However, with ome sxception, the mean
incidental learning soores of the above ﬁaxgmmmnﬁs are congidorably
larger than :hmw of the present investiation.

Without a sulteble criterion, i.e. a nusber of ewperimonts using
glmlilor subjects, meterials, tesks, and procedure, 1t is oxtremely
diffioult to gauge the relotive difficulty (relative to othor similar
experiments) of the intentional losrnin: taslk, ond its facilitation
of or intorforence with incldental learndnr. If 1t is cosumed thet
the intentionsl tosk in the present study was e&z:;wﬂmwml B8 COmParaw
tively difficult, and 1 pufflicient evideonce can be presented o indie
onte that the subjocts of this experiment nerformed under high anxiety,
then the findincw (p&ga@a 56m57) of Splelber sery Goodstein, snd Dahlutrom
(1958) susest a possible explanotion for the smell desree of incle
dental locernin: obisined. In the sbove suthors' experiment on incie
dental learning it wos found that s zroup of hivh and low anxious
subjeets reealled velatively cosy stimuli 757 of the time, complex
stimli 367 of the time, and stimuli intermediste in diffloulty &' of
the time, Performance of the hish anxiety subjects on the complex

atiouli wos inferior to that of the lov anxiely subjects., Helated to
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the above, Silvemmants (1954) study showed that subjects erforming on
both o difficult and an sasy Intentional task wnder hish anxiety nanle
{eoted alowey de e of incidental learning than subjecis perfoming
the same tusks under relotively lov enwiety (low in compavison to the
hizh saxiety subjects)., Murthemmore, incidental lecrning wos grecter
when the intentional tnsk wes relatively sasy than when it was diffi-
sult. These two studiss indicmte that (&) when the intentional and
irrelevont tusiks sre relatively complex, Incidental learning tends to
be inhibited, (b) high amdety also tends o interfeore with ivoldental
losmin.

As indicated previously, there is vesson to belleve thot anxiety
asy hove pl&?@ﬁ an importent role in linitine the asoount of ivcidentnl
lecrnin: in the present stodys This effect of hi b anxilety on the
amount of incidental lonmmine (me reporsed on poen 53«58) has received
fairly substantiel confimation, It will be recelled (paros 53-54)
thot Zasterbrook (19%9) eu gestedthat o deoresse in the ronce of cue
utilization takes vlace under increased drive (@egs bhich anziety) and
the wbove runge decrense is congidered {0 have vccurred when the degree

pf dncidentnl lewrmin hes lescened. Using

i

animals uo sublecis Bruner,
Hatter and Papenek (1955) discovered that bih notivetion (food deprie
vation) restricto the use of cues (decroose in "breadth of leorning™).

In sdédition, Combe and Taylor (1952} demonstrited with humen subjects

that, in o situstion which the suthors cousidered to be mildly threate
gniny, their subjects!' performance was necetively effected: more errors
and more time was regquired to perform the toske The sbove threatening

situstion consisted of codin: sentences which the ewperimenters jJudged
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to be "repugnant or embarracsin:™ to thelr cubjects. PFinally, as
revieved previously, exverimenis by Jehrick, Fitts and danlkin (1952);
Bahrick (1954); Aborn (1953} Silvernan (1954) and Silvermen & Blita
(1‘95:’:;), omployin: husen subjeots, obisined pesults su;:yga«&rting{j&mtmﬂu
brook's postulated relationshin betwoen hiyh drive and incidental
loorning. In revesling this nesutive relationshis between high drive
and the amount of incidental lesrning, the {firet two experisents mude
use of a sosltive incentive drive {money) and Aboyn (19§3} used anxioty
rive (induced fodlure)e snxiety drive (induced threat of shock) was
elso utilized by Silverman (1956) and Silvermon end Blity (1956), in
their respective studies. In addition Gilverman and Blitz found the
above mentioned mesutive relationshis between hish enxiety (as mossured
by the Taylor Scale of Manifest Anxiety (1953) ) and amount of incidental
lé&rﬁi&gu
Overt manifestations which oould be Iinterpreted e sigme of anxiety
were observed in the subjecte during testins in the »regent study. For
instanee, s nusber of subjeclts nede selledeprecicting reuuarks whan they
reoponded Incorrectily; some tended to wipe their hands vericdionlly on
thoir clotheny others had trewbling hands or quiverin: volces and o few
even dlsplayed tears. Comsents vede after the sxperiment weretr "hat
a stupid testl"y "Is this reloted to intelllgence?", "What does this
tell you sboul we?, "Could this be used to place me in the fourwyeur
prosvanne?"  Other subjecta, who did not spontanecusly volunteor any
observations, when noked how they felt about the exveriment sald thot
they found it diffioult; that 1t wvade then nervous wnd they were relieved

when it was 2ll over. In short, it wae the experimenterts lmpreagion
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that most of the subjecis vore nmwious duriny the testin: and some were
hihly saxious.

Tho vesence of snxlety under these conditions is probably not
anexnected slnee srade nine sludents penerslly luck sophisticotion cone
eerning pesycholosical experduents. The lack of sophistication of the
sublects in the present svporisent is imoplisd in thelr previously
mentionad, rother nadve stalemenise In zddition, srede nlve students
tond to evperience the mew hih sohool situation, under normel circume
stuwety se relotivoly etressful in compardson to the senernlly more
relazed, lecs demending environment of the olementary school. If the
impresalon is correci that the susjects of thio study were genernlly
nowforning, wdor o felr acount of anxloly, & task which they experienced
as relotively difficult, it would seen ressomable to conclude that this
aonbination of fastors playsd an Lupordent port in influencing the
dosres of incidenbal lesening. Intultively, it would also seom that
subjocts ﬁéwfmrmiﬂg under the sether dewanding nessed practioo conditions
(no rast interval) would be In a relutively grester anxiety eliclting
sltuation. Thig would bo cxpecitod to have o m@ré marked ndvevse effect
on incidental learning.

Conaistent with the sssumptlons undeylyin: the hypotheses of the
present inveati-ntion (pege 70) it would scem that the move [requent
and Intonge the neod for novel etimuali {#, the sventer the oovsibility
of ineidmmtal lessning occurrings Since inhibition was expscted to be
at ite ceymptole =t approximetely trial 30 (based on the pilot study
findince, nage 32) it would be expecied that the need for novel stlmull

would also ne ot & hih levels 48 o rzesult, it could be srpued thoet it
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would hove been more advanta seous for the pumwses of the »rosent exnerw
iment o howve had the four swoups sexforn for o aumber of triels beyond
griml 32 This would aovear to be o velid seocsdure oo 1ong‘na there
is not 2 great diffovence in the muwber of subjects of the four roupe
that bove corrvectly enticipoted zll the nonsenge sylisbles on a number
of trinls provious to txial 30, The above excention to continuing
practice on the intentional task ufter the subjocts have correotly antlo-
ipated the vhole list of nonsense syllebles a certain number of times
is based on the expectation that, there would tend to be an inorcasing
loss in motivation and interest with each successive trial. Althowdh
the subjects wo 1d osrobably continue to serfom the tagk (o neot thé
danands of the exporinenter, the cbove cesuped decrocse in unotivation
and interest would very likely be swperienced ss en inoreasing foeling
of boredom or monotony. It would seen ressonuble to ssoume that the
above postulated change in the subjocts' setetoslearn would be corree
lated with an increase in the probebility of the subjocis secking novel
stisuli (incrcased nwarenoss of seometrical £imwes), This in tur
would bo expected 0 result in oreator incidentel learning in the jvoup
which had the moat subjeets who eomperdenced the greatest derree of
boredon or sonotony by trial 30, If thds assumption la correct 1t
would be ui gy aiffiecult to interpret any difference in amount of incie-
dental leamming betwesn the twafaxperimmﬂtﬁl sroups as o function of
praciice conditions.

It will be recalled (pace 30) thet inhibition was sreatest for the
messed proactice group of the pllot study at trials 30 and 3L, The

above conclusion wos bused on the nssumption that inhibitlon 1s oty or
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close to ita ssyuntote, whérw the sreatest difforence ocourred in the
nean osumber of nonsense syllables anticipated on two consecutive trinls,
betwesn the mussed and dietributed nractlee groupse Since the greatest
difforence belween the fwo control sroups end the oreabest difference
betwean the two expoyduental orouss of the malo zindy vesulied from
avercsing the nean scorcs obiained on trials 3% and 26 (ﬁaﬁ%xﬁl aqroups )
and the mean scoves obtained on trials 23 and 24 (axp@rim@mtﬁx CPOUDS )
and subbrooting each nagsed prectice averase from ite corresponding dige
tributed proctice avera o, it would appear that inbibition approsched
its asyuptote five and seven trials esrlier for the messedecontrol and
nasged-experimontal groups respectively than for the massed ;jroupy of
the pilot studys I the nbhove zssumption concerning the irials where
inhibition ls at or close to iite maximum for the three messed praciice
sroups (messedeorperimental groun, massed-sontrol ovoun, and meassed
group of pilot study) is valid, then it would seem reasonable 0 con-
ciude that the subjects of the experimentsl massed groun hud the bonelit
of perforuing for o number of trisle (seven) beyond the nodnt vhere
inhibition was close %o iie hishwst polnte Thus the nrocedure (suge
ronted on ﬁﬁgﬁavlﬂl~&02) postulated to facilitute an inoresse in inoi~
dental learning seoms to hove Dboen pet to some decrode

The fact that the grectest difference in the munber of nousense
ayllables learned undey muswed snd distributed yreckice ooourred ot
difforent trials for the various svoups (pilot study sroups, exsorie-
mentel and control srousns of main study) misht be explulned as followst
exﬁra%aftﬂ surposedly build up inhibitlon faoteor and fo & greater extent

bhan introverbs (Ey@anmk, 1957}, Sinee this verivble wes uot controlled
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in the present study, it could voery well be that the nbove three srvoups
differed in the number of extraverted subjecis. This could explain why
inhibition approached its ssymptobe at different tolals for the vorlous
2T0UDD,

On examining the dats 1% wes discovered thet two subjects of the
maspedwcontrol sroup;y two subjects of the mossed-oxperinental groups
nine sublects of the distributed-control sroup and four subjecis of the
distributed-experinentsl srouy, reached the oriterion of one nerfect
anticizatlion by the 30th trial,

Tols difference betveen the two distributed nrectles roups as
gompared to no difforence betwesn the twoe mussed-oractice groups misht
be interpreted os followss the oresence of irrvelevant stimali tende to
distract or intorfere with the learning of the intentional tesk (lewwming
of nonseuse syllables) under distributed preetice conditiona. IHowever,
the faot that the learning of the relevent stimuli under massoed nragtice
did not show any impsirment in the presence of the irrelevant ptiouli
susrests the conclusion that the ifrrelevant stimuli, in eddition to
functionin: as & distractor, also wot s o dissipator of inhibition.

In effect, 1t is implied that the strensth of the disitructing and digw
sigoting functions srve such that they cancel each other out, hence the
lack of & significant difforence bBebtween the two mussed practice groups
in the number of subjects renchins the oriterion of one perfect antice
Ioation by trial 30. Innsmuch as distridbuted practlee supyosedly
allowe for inhibition to be dissipated during the zest inbervals, then
the dyrelovant stimull should function only in a distracting cgpucliys

This io reflected in the fsot thet less than hell sw nany subjecis of
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the distributed-oexpoerimental group maaiwa the above oriterion by trisl
30 4n ocompardson to the number of subjects thot reached this oritorion
in the distributed-control aroup.

In the present experiment there is no way of tellin- whether the
aymbol coneellation task {used to provent rehesrssl during the rest
intervale of distributed preotice) facilitated, iuterfered with, or had
any offeot on the dirveot leuzning: or on the incidentsl learning of the
dlotibuted oractice experimental group. Prosctive and retrosctive
inhibition are usually obtained vhen the proacitive nnd retroactive tasks
conaist of stimull and responses vhioh are slmilur but different to
those of the main leaming tesks These pwroactive and retroactive tasks
s indlcated by much of the litorature require that the subjecis attempt
10 losrn them. The shove losmning would be expected $o lead 4o o much
greater degree of the above formg of inhibition then would an activity
quite dissimilax to the main lecrning tagk which held the subjects!?
attention but did not require learmings It would seem that an inter-
polated taak like that described nbove would be a great desl nore une
likely to interfere with incidental learning since the subjects have
not boen instmuoted to learn the irrelevant stimuli, Speaking about
the effects of intersolated tooks ap »osaible causes of intwfemnw,
Postman (1964, pe173) hoe this to says

It 1s clearly hasardous to sssume that intorpolated sotivie
ties nerely serve to prevent rehesyssl and do not function
as offective sources of interference over short retention
intervaln. The objection to this sssumption is not removed
vhen the loaming materisls and the interpolated stimald
are hishly dissimilar. In conventional rote~learming
studies substantial amounts of rotrorctive inhibition

bove boen obtained even when the intortask similarity wose
lowe Such interforence appears to be largely a metter of
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Poencrallized regsoonse competition®, l.e., the 8%y tende

ency to perslst in the perfomumece of the intorpolated

task when required to recsll the originel list (Hewton

and Wickens, 19563 Posiman and Rlsy, 1959)s Perform-

ance decrenents owing: to o loss of set are veory likely to

ocour in sxperinments on shorteterm relontion in which Sg

are required to switch rapldly from one sctivity to

another, + « « The fact that the kinds of sotivities

vhich are vsed to £1ill the retention intervels wlso

nroduge simificant proastive effeots lilkewise polnts to

the presence of intorseriel intorlorences.
Spoaking sbout the similerity of the interpolated taglk, the some suthor
(Postann, 1964, pe173) statess

Vhen the interpoleted activity involves the recall of

other items from the seme list, us in experiments in

which length of rotention lantorvel is coordineted with

order of reosll, the sinil-rity is hishs In other situa-

tions, Geey vhen the intorvel ofber presentation of a

verbal ften is £illed with countin: bookwards, the simle

larity is low,

flthoush Postuan refors sbove to the offect of interpolated reoe
ponsgs on the short temm retention of o toshk, it would seon to the
writer thet Postmon¥s "genoralised respyonse compolition™ exslanstion
of interpolated tesk Intorforence eould also upply, but to o lesser
dugree, Yo loncer rote lecrning sotivities. It would sees rengonable
to expoct even less "generalized reaponse competition”, i any, by @
digoinilar non-loarning interpolated sotividy, with incidental lovrning.
In additlon, it could be argued that the set to porform the interpoloted
regpongen could throush senerslization mike the sudbjects more avare of
the irrelevant stimuli, resultine in some or wll of any existing effests
of response competition intorference being cancelled outlas
Prom the foreroing discussion it would seem romsonable to conclude

that the interpolated task of the present investi.otion had very little,

if anyy effect on incidenial learning. However, to increace the
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experimontal control over any possible offests of intersoluted responsesn
on incidental lewrning, under the conditions of the present experiment,
it would be mw{a:ma;éy to nmake use of the resulis glesned from o series
of expeviments where the stimuli and responses of the interpoloted
activity wore varied as to sinilardiy with those of both the main and
incidenial tasks bolding 211 other v&rﬁ.&ﬂw congtanbs

Turning sondn to the present experiment, »erhepe the only tentative
eonclusion concernins the effoct of the interpolated tesk on incldental
lesrning would be that the presence of the "eross" symbol In the symbol
caneellation fosk night feellitcte the reocall of this scne symbol iIn
the incldental leamning tasks, Since only the distributed-experimental
group would beneflt from this double-exposure, o t0 spesky it would
follow that the incidentsl luurning of the above geometrical fiure
would be grecter In this sroup than in the mruwesed-experimental sroups
Supporting the sbove Brown {(1954) hes showm, 28 one would expect cone
cerning intentionsl leooming, that incidental learning inereases with
an ingreasg in the aunmber of presentations of etimuli, This doublae
gposuse of the "oross" symbol should nleo result in the dlstributode
experivental pour soeeifesting sreater inoidental learnins of this
figure than any of the other Pirures. Nelther of these eipectations
was subsbontleted aioce this fioure was sooalled (fﬁ*m recall) once by
the distributedesrperinentel sroun and once by the nossedeemerinmental
groups,  Snalysis of the results obtained by the gerdal recosll method
indleated that this eometrical firsure was never paired with it correw
goonding nongense syllable by the distributsdecyperdasnisl sroup and

only twice by the mossedeexperioental sroup. Purthernore, six fisurcs
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were reoslled more frequently and eisht (lgures were corrvectly paired
more often with thelr corvesponding nonsense gyllables than v the
"oross” ceomptricel fijure by the distributedeexperimental sroup.

Tae large within grous variance (Table 2) may roflect imyo?%&ht
individunl differences which should have been controlled in the present
phudye FPor instsnce, in a future experiment it would be well to control
for imlividual differences srising {rom personality factors such as
anxiety and introversioneextraversion. leferring to the porsonality
varieble "introveraioneextraversion”, Bysenck (1957) rovicws o number
of experdmentst Eysenck, 19573 Trendvell, 1756y Broaodbent, 12563
Claridse, 19563 Purneaux, 17553 Cain, 19%2, vhich tend to support his
theory that extreverts vhen perforaing a nonotonous or routine task
build up inhibition nore QQiakly and b0 o graster degree than intioveris.
This introversion-extiaversion factor could lead fo difficultiss in
interpreting the results of the »resent study. For instance, if it
were unkoovn to the experinenter thet one of the ewperivental orouns
was simificeutly wedghted in extraveried subjects this could load to
a difference in the’&meant of incidental leaxming of the {wo . Youps.
Consistent with the assunntions underlying the hypotheses {outlined om
paze ?0), this srecter de vee of inhibition (r@ﬂaléiﬁg from g diffore
ence in the number of extreverin) is exvected to be cosociated with a
greator noeod for novel stimuli. The »resent experdment prediots that
the above nced for novel stimuli will result in wore incidental learninys
The anounts pf incidental learning reeultine from a difference
in the deree of extroveraion of two groups would mosk the ezsectod

differential desree of incidonial leurning resulting from the ocomditions
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of meaged and disiributed srecticu.

The pane problem could result from the wcontrolled foctor of
arxiety, whilch og pointed out previously, apperas to be an imporicont
varieble iafluencins the derres of incidentel lesraing. In short, it
i quite possible that the important vorlables of anxiety and introe-
veraion-eziraversion, sinee they wore not eontroliled in the nresent
investicatlion, could have been the resson for the predicted findings
not m&caim; an acceptable level of statistical simificunce.

In future experinents adeguate conbrols could be introduced by
using suiteble tesis oy guestionnalres so w8 o moteh esch sublect on
the cbove relevant personality dimensions. & poosible wvay of limiting
the deoree of anxiety swlsine fron the experdmental situciion, would be
to require the subjecte {svevious to the main exseriment) to tuke portd
in one oy two simple experimente, sinilor in nature to thot of the naln
ionvestiwtione At the seme tine it would be necessury to recesure Lhe

subjects that these expecinents have nothin: to do with seesing, intellie

2Oy O chanzing of couwses, ot¢. The sbove orocature would be
expocted to increcse the experimental sophistiontion of the subjoois,
thereby reducing anziety.

Cortain experinents (Kimble, 19503 Waaserman, 1951) prosent evie
denca o support the contention that hih motivation should zllow for
a grecter seoumulstion of vesotive inhlbition, thus positponin the
gocurvence of the aubomatic rest vouse. I the shove relstiounship
between motivation and lnhibition i walid it would seen rgasonsble to
aosuwne that, 1L this involunicry rest pouse doeg wot ceour s often due

to high mobivotlion, then the turains bowsrde or sensitivity to novel
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giinulil would =lzo be decreased, Thio Jecresse in sensitiviiy or need
of novel stinmuli would resuld in less incidental losrndn . A possible
suscestion for minimising both motivetion and anxiely, thereby inoveasing
incidental learnin; {Type II} would be o omit from the instructions
raqulirenents to loamn the stimuli of the maln taok (noncense syllables)
while =4 the sane tiﬁ@ making covteln thet the subleots are swupe of
and recct to these stinuli. This aisht be done by havin: the subjecis
perforn o sulteble orientin: fnsk (@mu aponouneine the &tm‘m}i). The
above would be simil r to the Tyoe I learnins procodure. Postman {1964,
2.180) stotess "In Type I the § is exposed to the stimulus natericls
but dven no dnstmuctions to lecmm.  Followlns the cxposure hin rotene
tion is tested wnewpecltedlye™ The orleniin: task le the weans whereby
the subjecis are eﬁ;:z‘sm@d to the stlmuli. The serancement of the lrsole
evant gtianll (,ﬂ;"j’é&(}iﬂ.ﬁtf?fﬁ‘ﬁﬁ, flowrees ) would renalp the ame as in the
present study. To illustieie Durther, 1t secns revsonable Lo sostulote
that the followln; nous~leorning instouctions « the suroose of this
gxperinent is to ddscover vhebher orectisin: vrommoeiction on o list
of nonsense sylladbles will duprove or hinder resding  would be less
notivating end less ameloby prodacin: than tw Isprnins insteuctions -
the purpoae of this eomerisest Lz o see how foet bih schivol students
can lesrs & list of nonsense syllables (Instruction used in srosent
fovesdi 'l;icm) .

Gince w number of siudles Indlicatéd that the amount of incldental
locrning tended to be smaller when the intentional and irpelevant
taske vere Alfficult (oo es 93-79) than when theoe tusks woere ooy, it

would seen thal by not requirin: the subjocts fo loorn the ztinull of
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the moin tosk this would simificuntly roduce the diffioulty of this
taske, In addition, the leornin: of the irvelevant stlmuli (the Type II
inoidental lesvainy procedurs) would probably be faelliteted by incressing
the meonin:fulness of these stimuli. Postman (1964) refers to o number
of eunerizents which support the last sentloned relationshln,

In anothor experiment, nore mature, experinentully sophisticated
ocollage students could be used since these students would probobly find
this experinent loso complicated snd less stroosful than grade nine
hih sehool studentsa,

Since o number of suthors (Deese, 1959; Woodworth & Schlosbersz,
19%%; and Pootmsn, 1964) refer to certain exporinente which suirest
thot recomition iz offen o more sensitive Indicator of retention than
recall, 4t misht be more beneficial to use thin method to replsoce the
loss sensitive serial mecall messure in any future experivent concerned
with meamwinfj incldental lewminge

Pinelly, in an experisent sueh o the present one whers the irrele
evant stinull vere dem;mc%c»é to play such o crucisl role, it would be
m_;mmw to inasure that cll other extrancous ptimali, which wnight
function se dlssipators of inhibition, arve cvontrolled, This could be
achioved by usin; a sound proof roomy, free of all visunl otimuli oxcept
for colorless, wp nﬁts;mma wallss If pouseible, nolseless apparatus

would be on duporismt contrel to include in o fature caxperiment.
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CHAPPER ¥
SURIARY AUD CONCLUBIONS

Sammary

The present exporiment wus undertalken in oxder to discover vhether
there was a relationship betveen conditions of nrootice and incidental
learning. Specifically it wae nredicted thet there would be o positive

A}ralaﬁiéwakig betwesn mnssed pruoctice and the smount of incidental
learuing. The subjecis maldn: up the experisont vere 60 grode uine
female students controlled ue to nre and intellisence, These subjecte
were randonly wssizmed to the followin: four  roupss (8) the massed
praciice group with irrelevant stlmuli precent, (b) the massed practice
group without irrelevant etimuli, (¢) the distributed pructice group
with irrelevent stimuli, and (d) the distributed prectise sroup without
irrelevent stimuli. The first and third groups comprised the experie
mental groups while the second and last awoups made up the control
STOUPB.

The materials used o test the above prediction couslsted of a
nongense syllable list mede up sovording to o combination of hivh
meeninrfulness end hish edmllarity. Situated one and v quoxter inches
to the right of each nousense sylleble wos a difforent seometricsl
fizmure. The ten nonsense syllables mode up the relevant loarning
incidental lesrning stimuli., The relevant lesrning task wos to spell

112
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out correotly cach nonsense syllable before it appenved in the window
of & nemory drum. In short, this was o rote-learning, serial antici-
pation task. Inecldental learning in this experiment was biused on
Pootmants (1964) desoription of Type II, clase two inoidental learning
reported sarlier on pare 2.

The followins sssumptions (supported by various experiments) undere
1ying the present study were that the lewrning of the nonvense syllable
1ist by maosed prastice would sive rise to nentive drive (inhibition)
end/or stimulus satlation vhich in tuwm would be sssoclotod with & need
for novel stimuli (veometrical fisuves)s A the subjects sought for
(voluntarily or involuntarily) the novel stimuli two effccts were
cxpacted to ocour, The postulated inmmtim ad stioulues satiation
would be dlssipoted and incidental leornin: would incresse. The above
dispipation would be reflecicd in preater relevant tosk learning by the
nassed prooctice group in the svesence of irrelevant stimulil as compored
o the massed practice zroup in the aboence of irrelevant stimuli.
Singe the subjects lesrning umder distributed pruotice wore able to
dinsipete any existing inhibition during the rest intervals of this
praotice condition 1t wes secsumed that there would be leose need fow
thoge pubjects to seek out novel stimull, hence theore would be o susller
degroe of incldental lmi‘zzgg in the distributed proctiocc zroupn with
irrelevent stimull in compardison to the nmessed preostice proup with
irrelovent stimuli. 7This incressed incidental leoyning of the mussed
experinental sroun se compared to the distributed practice experimental
geoup would be reflecied in a greator number of peometrieal fipures

leorned ap revenled by o free recall and seorial recall test given when
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the eriterion of 30 presentations of both the nonsense gylloblss and
corresponding pgeomeiriocal fisures wee reasched. This corviterion of 30
pre@autaﬁian tricls was arvived at previous to the experinent nroper
by moans of a pilot studye It was sssumed that the trial or trials,
where the grectest difference in the number of nonsense ayllables
learned, between the massed and distributed prootice sroups of the
pilot study, would indicate whers imhibition was ot or near ils asympe

tote wndoer naseed practice.

Conolusions

Althouzh o simificant difference wes obiained betweon the maossed
and distributed pructico groups, there was no stobietlcally sigmificant
evidence to support the main hysothosis that incidental learming would
be greater under pusged prectice than under distributed prictice, Hows
ever, the resulis obtained wers in the expected direction. In addition,
no sigmificant difference ococurred in the amount of relevant stimuli
learned between the two maseed prectice oroups or betwsen the two dise
tributed practice svoups althoush there vas some susrestion that the
irrelevant stinmali played some pert in fmpairing relevant lesrning
under distributed practice. This was reflected in the fact that two
gubjects of both the massed control gxo;§ ond magssed experinenital group
reached the criterion of one perfect anticivation of the 1list of none
gense syllables by the 30th trial while nine subjecte of the distributed
control group and only four subjects of the distributed experimental
group roached this oriterion. The above was interpreted in the fole

lovin; manners "the precence of irrelevant stimuli tends to distroct
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or intorfeve with the learning of the intentional tosk (learnin: of
nonsense syllables) under distributed proctice conditions. However,
the fact that the leawning of the relevant stimull under massed practice
did not shov any impoirment in the presence of the irrelevant stimuli
sugrosts the conolusion that the irvelevant stimull, in addition to
functioning ae & distrecstor, aleo act ao a dissipator of inhibition.
In effoct, it is Implicd that the stvenszth of the distructing and dige
sipating funotions are such that they cancel cach other outy o » »
Inosmuch as distributed prrotics sumposedly allows for lnhibition to
be dissipated duriny the rest intervals, then the irrelevant stimuli
shonld function only in o distrsoting cupacitye” {quotation from pave
104 of Discussion).

I% was suggested in the Disoussion that the varisbles of anxiety
and introversion-extraversion vhioch were uncontrolled in this study nay
have been the cause of the results obinined not reccbin: statistlesl
sismificance. The follovine susgestions -~ patohing: subjects on the
personality variaebles mentioned above, incressing thelr experiuental
sophistication, preventing extrensous stimull from ispinging uwpon the
gubjects 20 as to ddesipate inhibition, and using certoln mothods to
faeilitote incidental lesrning, would be important additions to use in
a future experiment thot attempis to lavestisnte the relatlonship

betueon incidental lesrning and conditions of pmotice.
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APPENDIX A
Table 5
Chronological Ages and I.Q. Scores for All Subjects Comprising the Four
Groups
Co£troi Groups Experimentai Groups
Massed Distributed M;ssed Distributed
C.A. I.Qe C.A. I.Q. C.A. T.Qe C.A, IeQo
159 109 160 113 153 133 186 104
164 132 169 96 174 121 185 96
178 ol 162 109 179 96 168 109
179 104 163 121 156 120 169 _115
184 101 171 105 171 104 169 107
171 96 174 98 163 118 167 106
162 124 17 109 179 93 174 102
177 124 169 100 169 103 162 e
" 169 122 171 101 168 105 160 139
165 108 161 109 175 102 178 99
183 9l 172 112 180 99 173 101
167 122 173 97 171 105 166 116
172 109 179 9k 161 116 167 102
159 140 167 117 162 118 182 115
168 o1 170 102 169 104 173 95
Means | o
171.8 110.7 169.0 105.5 168.7 109.1 171.9 106.7
Standard Deviations
9.01 14.04 5.28 8.27 728 11.11 8.34 10,71
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Table &
A& Comparison of the Mean I.Q« Scores

Seurce af %
Between 2 control sroups 28 1,19
Between experimental groups 20 «58
Betweon 2 nassed groups 28 29
Between 2 distributed groups 28 «3D

Botusen nossed~-contrel and distribvuted-experinental sroups 28 05

Between distrivted-contrel ond masesd-sxperinenial groups 28 77

P J05 = 2405
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APPENDIX D

Table 9

Incidental Learning under Massed and Distributed Practice by Free Recall
of Geometrical Figures and Recall of Serial Position of Geometrical

Figures
Mgésed'Practice' ‘ Distributed Practice
Free Recell of Serial ‘Free Recall of Serial
Recall Position Recall Position

L 1 0 1

0 0 3 0

L 1 L 1l

3 0 1 2

2 2 0 1

3 0 0 1

2 1 3 0.
0 3 0 2

2 1 0 1

4 1 0 0

4 . 1 L 0

5 2 L 1

3 1 3 1

3 1 1 2

0 1 1 0

Means
2.6 1.1 1.6 0.9
Standard Deviations v
1,54 0.72 1.63 0.68
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