
frets JewKM. m ExmiMsxm Psrs-acuwv, 
Vol. 45, No. 3. Marsh, 1953 

Itiateg la B. ». A. 

IES OF DISTRIBUTED PRACTICE: VIII.   LEARNING 
AND RETENTION OF PAIRED NONSENSE SYLLABLES 

AS A FUNCTION OF INTRALIST SIMILARITY 
lENTOH J. UNDERWOOD* 

The rate of learning patred<*dje6- 
tive lists is unrelated to iatertriai 
intervals up to 2 mm. when lists are 

ttted at a 2:2«tec. rare, i.e., 2 sec. 
the stimulus aloae and 2 see for 

the stimulus and response appearing 
-together (t). With materials of tew 
meaaiagfultiess the data ake somewhat 
contradictory. la one study Hovlaad 
(4) found that a 2-mie. rest alter each 
trial resulted iu no faster learning than 
did a 6-aec. rest for paired nonsense 
syllables, Is a subsequent study (S) 
however, the same conditions did pro- 
dues more rapid teaming with spaced 
practice than with massed. Further- 
more, the differences were magaiied 
if pairs were presented at a lil-sec. 
rate. Ho resolution of these conflict- 
tag data is available. 

Early studies by Hovland (e.g., 3) 
have consistently shown that in sens! 
learning distributed pi acrice facilitates 
acquisition.   Previously in his writ* 

sStL, and E. j. Aiste i 
oT^dtt>;ib.Aitfa»a*«Jsck 

fort&Astattit- 

*Thf« war*, vm imm wast Csatrws Ht'wv- 
4S0K, fnjwt MR i544»57s tecw*s 
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ings, therefore,  Hovland had 
retically   tied  the  phenomenc 
tacuixatios oy ontnoattoa £3 

i which are formed ia serial 
Bet, having found that 

facilitation will occur with spaced 
practice of paired nonsense syllables, 
hte If it theoretical position mmvm 
the tie to serial associations and pos- 
tulates what seems-to be a work-inhi- 
bition theory. This theory (S) ap- 
pears to be one which simply states 
that the more work done per unit of 
time the greater the likelihood that 
distribution will facilitate learning. 
Considerable evidence could be sasr- 
sitaMta support of thteposittea. If 
one is to hold to such a theory, hew- 
ever, specification of the relationship 

k sad other variables 
be suggested.   One such vari- 

ingfolaess is ia some way a variable ia 
defeerssEiss 'Esther or sot tmveS. 
practice facilitates is shown by the 
fact that learning of serial adjectives 
is not influenced as much by 
practice as is learning of asrial 
sense tirtr ($42). Also, th»s tearaiag 
of short mbt^discantiaatka lists of 
adjectives presented at a 1; l«aae. rate 

m 
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is aot isfluenced by spaced practice 
(14). Of course. to handle such issd- 
rags, one could merely postulate th*i 
the grater the iBeaninsfutnets, the 
less the work required. 

Another variable which may have 
to be related to work theory, or at 
least incorporated Into some theory of 
distribution, is intratask similarity. 
In the first place, Koviand's discard of 
the need for remote associations in 
learning before distribution will facili- 
tate learning is not easy to accept. 
One must first inquire into the bask 
processes which produce remote ass©- 
ctattont. One dt'snaible position is 
that remote associations represent 
generalisation tendencies.   If this is 

in paired-associate learning (as 
s likely, e.g,, S)s the qsaaiitatisre 

continuity between serial and paired- 
csa be maintained 

09 the basis of the argument that no 
rep- \ processes are rep- 

«the two fonss of learning. 
It is thus still plausible that the key 
to a theory of distribute J practice lies 

(prodased by iatratask similarity) cad 
not ta tlw amosat of work. Again, 

?, wotk theory could simply 
that, the greater the 

tion the greater the work. 

that no simple theory of wtvrk 1 
titan will be entirely satisfactory for 

with-spaced prac- 
tice, It has been shown th&t walk 
dcstswntisn ot - practice of paired- 
adjective list* doesmot-alec* acquisi- 
tioa rates, difaeaset m retention 

a §meti©8 of the ktsrtriai 
; during learning (•). In another 

(18) mtralist similarity was 
varied in serial aons«nse list*,  the 

this facilitation was no greater with 
lists of high similarity thaa witi ihoae 
of low similarity. If one did wish to 
postulate that work and tatrafo?. sim* 
ilarity are directly related, s»ch evi- 
dence is difficult to handle. And in 
this same experiment, although Intra- 
list similarity produced wide differ- 
ences in rate of Seaming, errors did 
no*, increase systematically with intra- 
net similarity as one would aspect by 
generalisation theory. In brief, we 
are short on acceptable theory to 
account for the few weU<eatabHshed 
facts we have and we ere short on 
empirical laws of some generality 
describing relationships between inter- 
trial rest, related variables, and learn- 
ing-retention phenomena. 

The first purpose of the present 
{-ixperiuicttt* is to provide additional 
facts on the elect of tatertrial rent is 
learning pnired-nsaocinte nonsense 
lists. At pointed out above, Hov- 
isnd's data are contradictory on this 
nutter. The se\ ad purpose Is to 
get information oa ms relationship 
between intratist similarity and inter- 
trial interval as they affect acquisition. 
The third purpose is to measure reten- 
tion as a function ©f the two variables. 
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that shens wa« so rep«riweB of say oos- 

Ifijl tnfOS titt&S. In 
siedhias ssas&rity «atit si fee Sssssn win nsed 
twiee a* tite fiist tetia? el a aygabic asd eecSi 
of five different Setters wa» seed arise te sad * 
triable, is &%ii t»Sadtr «ar u» 
were s»eJ to nut Use tea aspitbte (t 
Started ug§^£ SiSsG 3&* Started fSRIif).    UtS@37tg£, 
tsssiy si» (shfsosffe dtfcnst) «B*ss«at} watt 
u*e«! to ssd ^UM> IS B© es>e was s WWcl 
Caster ictt^j 5*S£gf ©of® OMNI tfe?se tss&^ hg a 
list ntd emiuxiitli* cash eesatsed twice, laus, 
for a lew utirearss (or swpons*} serk*, 2© eee- 
saoaats were BSSSS so wake up the !3 koas; &r 
laotian awikrttr £0 m aaaf, aai far «M 
•rwOarky, 6. fb awes nkwIw-wwMW ps» 
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Fofonrisg these isssntetkiiss S *mtsam£ hum- 
•« «Hk a »m. tm hetmzn mtWH mm 
sos pusteet trial was aebkvad. Afer I tain, 
fecsi and petesrofajg took pSsts. CNs spL*f»- 
n@t£3dsys 5 teaised tte««&tt,OBesa&rescli 
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Practise Hst—The meaa aaster si 
trials to ksra the pr»etie« 1st ^ss 
29.75* mm, 29.42, 2S.f2, and 30.J3 
for Ssp. I, Hs, Hit, Ilr, «ad IIIrs 
retp«ctjv«jy.   'Tb« rariaace is ' 

these means are based SCHJ F » lc§s 
than !.   For ail p-tnipa eombfaed t&e 

trials to bm tbe practice H** aad 
trial* m learo the three expmsneatsl 
litts eaasbiaed if .5? db -.©7. *Rs 
raeaa nos^ber el errors per trial ©a. tfes 
practice list was 1.2J,: .41,1.07,1.24, 
and f M lor the (N« (iw^ ta order. 
The F b Utf and with 4 and ITS Jf 
aa / of 2.421» awded for a%aitt»m<i 
at the $% te^el of cesidaece.  -The 
conrslatioB *>et9s*®ii -err^" Srf^a®s£y 
oa praetice Mat aed oa thKa'-.eapet> 
meatai lists ombiaed was .rSS ± ,0f, 
It msy be eoadoded that ths grs»sps 
were taittally efflBipawuBfei 

&^#rw8as a/ fxfiev^tikss&^si &#t& ~^* * HB 
at^a aaawer «f trial*-4© 'ksm.tfc* 
esperlmeatal lists for the three" later* 
trial rest iistevvait for all 1«% ea^eri* 
rntats h ehowa la Tab?* ! arad plotted 
in Fig, 1. The *tati*lieal aaalrsas 
initial!:  deals with Esp. r I, lit,«and 



136 BENTO.N |. UNDERWOOD 

TABLE 1 

MSAW TMAW 10 LEAKS PAHUTO NO«*«II»8 
Lwrsa AS A F»»en©st sr Srs«5n,»» *»» 

RssKHflie Snts&ABiTf AWB LBMCTT 
Of IsmamuAi. RUT* 

Kip. 

Intenrfel Rest 

4 ate. WM» HM 

I 
11* 
in* 
Hr 
nit 

23.S7 
24.15 
29.86 
24.19 
25.22 

2142 
23.44 
3189 
21,42 
23.® 

2J.33 
28.28 
29.39 
21 JO 
24J7 

Mi independently, and then with 
Esp, !, Hr, and IHr. In this and all 
other analyses to he presented, vari- 
ance was shown not to be hetero- 
geneous. 

The essential terms of analysis of 
variance for Esp. I, Hs, and His are 
sitowo in Table 2. The rationale and 
proof of this technique have been pre- 
sented elsewhere (1). For evaluation 
of significance of similarity the proper 
error terra h Si/Similarity. The F 
of 5.29 is beyond the value (4.82) 
needed for significance at the 1% 
leveii For evaluating the effects of 
other variables the appropriate error 
term is Pooled S* X Practice/Similar- 
ity. Terms necessary for evaluating 
list difference* within a given level of 
similarity are not included. It will 
be observed that intertrial rest is not 
a significant source of variance, F 
being less than 1. Is Fig. 1 the curves 
for Esp. IIs and His (medium and 
high stimulus similarity) have quits 
different shapes. This is reflected in 
the interaction term in Table 2 (Inter- 
triel Rest K SlmHsriiy) irkkis is sig- 
nificant at about the 3% level of 
confidence. The rather bisarre shapes 
for these tw.. curves argue against 
accepting this interaction as being 
psychologically meaningful. From 
the analyst*, however, two conclusions 

arc straightforward lot these three 
experiments in which interitct stim- 
ulus similarity was manipulated: (a) 
as interlitt stimulus similarity in* 
creases, rate of learning decreases,, and 
(a) intertrial rest producer no differ- 
ences in learning for any level of 
similarity. 

Turning KBXJ to results produced by 
variation in response similarity (Esp. 
I, Or,, and IHr), we may first note 
that similarity is not an effective vari- 
able as far as trials to learn it eoa~ 
cerned. The complete statistical anal- 
ysis will not be presented. It is 
sufficient to report that F for similar- 
ity is less than I. Thus, variation in 
similarity which produces differences 
in rate of acquisition when it obtains 
among stimuli has little influence on 
learning when present aiseag re- 
sponses. Although Fig. 1 might sug- 
gest that learning was more rapid 
under conditions with 30- and 60-sec. 
intertrial rests than for 4-see. rest for 
Exp. I, Hr, and IHr, the F for inter- 
trial rest (2.10) falls considerably short 
of the value (3,04) needed for the 5% 
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level, Again, then, we have no evi- 
dence to support Hovland's (g) finding 
that distributed practice wili facili- 
tate acquisition of paired asssee&t 
littt. 

Finally, it roust be pointed out that 
the Hits sit which response similarity 
wss manipulated were learned tsore 
rapidly than those in which stimulus 
etmtl&nty *M manipulated. Disre- 
gsrdmg intertriat rest, the mean num- 
ber of trials to !e«?s the inediuai 
stimulus-similarity lists (Exp. IIs) 
was 25.50. When these lists were 
"turned over" so that similarity was 
among responses the mean was 22,3? 
(Esp. Ilr). The corresponding val- 
ues for the high-eimitarity lists (Exp, 
Ills and IHr) were 20.75 and 24.40. 
F is highly significant (5.S6). The 
analysis of errors daring learning, to 
which we now turn, adds information 
which will be useful in interpreting 
these differences. 

Rrrers dmring ktning .-—The mean 
number of overt errors per trie! in 
learning it &>iown for cacti condition 

TABLE 2 
Amivsa Mr VAIMIUKS ma MSAN Nusnsa 

of TSUALS TO IMAMS at 
E». H, 11M A»» W* 

Souotof VwlMka *t Uma 
•SMM l>» 

SMerity 
Sb/SimifcRty 
Pranfc* 
PtactieeX SinriiUHtjr 
Intestiia! rest 
latmrit) rest 

X Similarity 
Lbfc/3im3»riiy (pooled) 
P"oS«d S« X P««ke/ 

e*_„.*t s»-- uusaaaaM si w 

Tool 

2 
105 

2 
4 
2 

4 
6 

aeA 

523 

1SS&W02 
ms#25> 
884.0216 

S.0679 
2IJ772 

177J040 
_—*• 

SJ9 

HM 

2.98 

"7SE —afsKT 

?*c 1   Ovm% &mm pw uM la katsmt «* 
a fcw*ten at intr. yW auwvs! «ad SeusSkt 

•WMal^Macnjg^ftMiMtkamMi 
M JBI, tJSi, Wtefe » aad »9» {5985 4f, * at .65 jmS to 
IJM. ini at JBI. *.Vi. Wf*3» 4 sasS a* CHS) *, # s» AS 
jj.tl,«»4«»*i,s.«. 

*»TM» m Ma*x* tea «ft sat&ba OKept whes 
iMlBH «MB t* tfraw 8WM to IfetlaSedUr «*M» 
•a •fflrBarHy M*. 

in Pig. 2. The first fact demonstrated 
by Fig. 2 is that variation in response 
similarity (Ilr end Kir) resulted It 
gre*t«? error frequency than did vari> 
arioa in stimulus similarity (IIs and 
Ills). Thus, while learning was mots 
rapid with variation in response simi- 
larity than with variation ia stimulus 
similarity, more errors per trial were. 
made in the former instance. 

A second fact it that similarity was 
a significant source of variance for 
Esp. I, Ilr, and Hit {F is 13.2) with 
error frequency varying directly With 
similarity. With variation ia »tia_ 
uiu* similarity f is 4,15, which falls 
between the 1% and S% levels. Here 
there is no direct relation between 
similarity and error frequency since 
the number of errors for the high* 
similarity lists (Ills) is slightly lest 
than for the lists of medium similarity 
(ilsj. 

A third fact to he noted in Fig. 2 is 
that for Exp. I, IIs, and Ills, error 
frequency decreases with increasing 
length of interim!-rest. TheFlaSJl 
which is well beyond the 1% confi- 
dence level.   On the other hand,, no 
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relation obtains between error fre- 
quency and tatertriat rest for variation 
in respoaie similarity. 

Rtttiit.—.All lists were recalled, and 
reiearned 24 hr. following original 
EGaateiy. In an&lyxtng the recall 
scores for Exp. I, lit, and Ills, only 
two significant source* of variance 
wen. found. One of these was stage 
of practice, with poorer recall asso- 
ciated with later stages of practice. 
This confirms previous findings wub 
serial lists (1!). T?se second signifi- 
cant source of variance was similarity, 
with reetl! better the higher the simi- 
larity, latertriat interval during 
teaming had no tafiuence on retention 
a* measured by recall. 

When Exp. I, Hr, and Hlr were 
subjected to analysis of variance, only 
stage of practice was found to be sig- 
nificant. Unlike v&riatbu in stimulus 
similarity, variation ia reapoase simi- 
larity produced no differences ia 
recall. It wiil be rerseaibered that 
variatkm ia stimulus similarity pro- 
duced diflerenros ia rate of learning 
wbeeae response variatkm did not. 
It Is possible, therefore, that differ- 

Fsft, 
iUritjr. 

inti htnisf. 

Muwacn OF mtm*Qmuatt.uy» 

3.   R«e»a ts s feactka of 95»jank« sira- 
TWs IM« Km iadkaue the amber of 

$£•*• Mr as hen dttrisg s£g* 

eases in recall as a f uaetfoa of stimulus 
similarity may be due to dsf erteces ia 
number of ^reinforcements (correct 
responses) during original learaieg. 
To examine this possibility sn item 
analysis of learning has beta made in 
which number of reinforcements is 
held constant. When this is done, 
differences in recall as a function of 
stimulus similarity disappear. The 
results of this aaalysis for Exp. I, IIs, 
aad Ills are ahowa in Fig. 3. When 
items having the mm® number of rein- 
forcements are compared (ignoring 
intertriaS interval), there are no appre- 
ciable differences in recall as a function 
of similarity. The raw recall scores 
also showed better reteatioa for Exp. 
IIs aad Ills than for Ilr aad Mr. 
Here agtta, however, when compared 
by item analysis so that frequency of 
rriafbreemeat is equal, ao differences 
of aay consequence are apparent. It 
must be coBchtded that differences ia 
similarity per se have little iafiuesce 
OE retention as measured by recall. 
This confirms previous results with 
paired! adjectives (8). 

It was pointed out earlier that more 
error* occurred In karaiag lists ia 
which response similarity varied thaa 
in those ia which stimulus similarity 
varied. It aright be expected that 
such differences would occur ia overt 
errors at recall and such Is the «ase. 
For Exp, II* aad Ills the total errors 
for all three conditions was ISO aad 
104 respectively; for Exp. Hr aad IHr 
the corresponding values were 171 and 
186. 

MekarKing .—Taken sksgly, nose of 
the major variables iafiueaees rate of 
releamin*..   H«w*yer, fer kg**, -jj—_ 
alus_ similarity and response similarity 
the interaction between stage of prac- 
tice and similarity is highly significant. 
The F for stimulus similarity is 6.02 
and for response similarity, S.SJ, with 
an F of 4.71 needed for the 1% level. 
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With high t'mit&tity (either Ilia of 
Illr), the mean number of trial* to 
releare decrease* ss a fuecaos of stage 
of practice, the values being 9.3J,, 
8.38, and 6.06 for Exp. Ilk tad 8.02, 
7-36, and 6.89 for IHr, for the three 
stages of practice in order. For bw 
similarity (Exp. I), oa the athat hand, 
the meaa somber of trial* to reieara 
iscrease* as a function of stag* of prac- 
tice, these meant being 5.33,6.08, sad 
7.S8. This iefceraction between simi- 
larity aed stage of practice may be 
expected on the basis of differences ia 
iitttrlift similarity which resulted from 
variation in imrdisi slmslarky. Ia 
these eskperimeat* three experimental 
lists were used for each level of umi- 
Itrity. Intraust similarity waa varied 
by manipulating tie number of re- 
peated consonants. With low mtr*- 
liat similarity consonants became 
repeated amont lists as a malt el 
avoiding duplication within lists. 
With high similarity repetition amoog 
consonants in different lists was 
avoided because of high repetition 
within list*. Therefore, we would 
expect considerable iateriist intsrfer- 
ence for low similarity lists and amount 
of interference should be directly 
related to stage of practice, i.e., nnm> 
ber of previous list* seamed. Thus, 
it would seem that with low-similarity 
lists, interference among lists more 
than counteracted the effects of prac- 
tice, while this was not true in the 
high- similarity lists. Other measures 
(e.g., recall scores) are consistent with 
this hypothesis but since this fisdiug 
ia Meondnry *?» the 2£"Jor p25?p3Se of 
the paper, such data will not be 
detailed here. 

Finally, it may be mentioned that 
the errors per trial during releara- 
ing followed a pattern almost identical 
with that daring original {earning. 

Dtsctrasfosr 
In none of the five experiments has 

any fsriiitutioe resulted in Seaming by 
spaced practice a* comparer 
massed. Furthermore, the 
argae ageinet a simple work^ainbstion 
type theory. Is Hovkad's (S) study 
in which faciiitarjee by distributed 
practice did occur, the mean number 
of trials to tears was 16.4 for the 
masted condition and 13.5 for the 
spaced eosC'tbn, In the present 
experiments the meea nsmber of trials 
varied from 12 w 3$. If worh iasi- 
bition is involved, it would be sae- 
peeled that greater tohtbJtieis would 
have occurred with massed practice ia 
our experiment* than ia H&vbuid's 
exgjjeriments. Mow, it is true that 
Hovtand's distributed condition con- 
sisted of a 3-sftia. iatertrial psut where- 
as oer longest interval was I nun, 
Bat, CMBC caasietaat trend toward 
faster Seaming with distribatsd prac- 
tice should be present in oar data even 
with 1-mie. rest* if work s«hibitkws 
develop*. Such was ant the case. 
Another possibility to account for the 
discrepancy may be coataiaed fa the 
fact that Hovland's Ss were extremely 
well practices. This is reflected in 
the mesa values given above. Ic a 
previous study {§) we have shown that 
for serial learning differences between 
rate of learning under massed and dis- 
tributed practice do not change apps* - 
ciabrs as a function of stageof practice 
but it is still remotely possible that 
it*g* of practice could be a variable 
for pairedessotiate learning. For the 
present the contradiction between 
Hoviaad's two studies (4J) and amr 
results cannot be satisfactorily 
resolved. 

Coalunfrts. jwrn»*t fctdisft 0}, tim jpmau 
neck* <N* a* wppm » (CMraSniiHt-. m a 
cri&ai pawns ia Icoiukft jMUBs&aiisssaisJs Bm 
by ttamAtmi «B»«aa»« jwaetfes. - Whfe vari 
atk» k «JS»SB* tk&uh? vita tSSwrasee 'm 
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rat* of Sesrakf essarasi bat no fseUitstsoe by 
spaced pr&etke was observed fe? stty level of 
BraSartty, Tbare WM, then, no kteractka 
i*tw?*s> ssmiUrity &®& mtaithi rest, SimiUrir, 
is leajrakg setlaU aoesease Hats (11) kteractioa 
between time two variables SIM not been lipssS- 
out However, iat:»raetk» between ktertriai 
rest and tintnantr did sppat? in M carrier etady 
(12) »iar serial adjectives, with fate of !t«h 
•an3srity tteefaig mace fadStatka dun Bsts of 
kwsnaSarity. Tfck ftedkg h being checked at 
*M prssesti •MCS with c snore esttatfce series of 

in iatratssk tisailwaity doea aet teem to reveal 
wmat&m which sm pawrarial to the study of she 
rafasatte of distributed practice. 

The data bar* abeam that wfcife variation ia 
«tas«Jss ttm&rity aaoag paired ateocktc* pto- 
awse tsjasfcaat|y difestat rates «/ Searehg, 
eenspenbie tariatks u&aag respecte terms dot* 
net. That s&niltrh.? asaoaf rttpoaecti baa aa 

: is shewn by the direct kcreasc a 
wish increase is sk&ikrity. It 
that with iaoecakg aiaBtkrrqr 

responses not edy are kterfeoeaee 
$acreafcea oet asao factors fliafttng tor sacsBtatiae 
aa kamkg. & oat baas shews ihswiare (T) 
skat k a transfer titoatka with variation ia 
tesg«sse «k*ikrity between Seta, large aaaoaaia 
of uo»itr* t usaafer may OBCST even with a h%h 
Ite^BEBqr af errt« front the fart to the aweid 
He. Ia tie pretest esperimaatt with ksreaac 
ia response skakfity the number of dafereat 
anjpsp to be ajaaaj by S ia apeSkg tan tylabkt 
decreases. That, aa similarity kcroMes, S ares* 
teamaliei fewer wdhridaal letters (wbieb sLosSc 
fadState aaaaMBaal) bat matt discriminate 
•shicfa pajrtkakr rrariakatkat of tksts few 
Iettera mast be attacbed aa tbe diferaat vmai&i 
(which thank! rett?d Jetn&kg). If tbaaa two 
processes are at rough btleaee, Bttk change ia 
rste of fcaraias; as a faaedoa cf *etpo«*$ abaSai<- 
itj Jjjouid fceoepeeted. 0» tbe otberbtad, with 
increase ia atjasafca tiawlaaty only tbe iiibaSillr, 
oriatoaleriagiactcrrti^ieaaw, Skaatokaatn 
wajoad wkb diwarMtr raaeoawai to 1 
ataaflbr stisatiH. Aa riaularits 
«tisBs2t iacTCMct, dhnfaiinariaa an&ag tbe 
atsmttii to *hkb t*e di«ts«te res|r»M«» vm tsa bt 
attaeawd becoaat* aMte c^aealt, la tfck ait»- 
atio*, bowerat* it k ant ctear 'wkjr ertort do aot 
sneraiae dkaedy whb iacreate ia a&taiat Mrai- 
iMity. Tie fact that t&e «aak* nash w« en- 
&at m aerial tesrair^g cf aoateaae ayfiabto (11) 
abowa tbat tbe law baa acse feaereSty bat co 
ptseem baa baea taaestcd to atswnt for St 

Tbe tkal taattt reqairag eeueKect Is the 
ixtseac ia ewon as a fc«nti-w of ssswtnii r«ti 
wfefejraiiatj-.* k stsmskstitaasrit?' e«ert eoer» 
£oi«Msed diiecsl? whb Ibsftb of ktertrtai teat. 

WHb variation In reapecv tieaUcrity ac tmeh 
«Utk«8b>p waa obterred. it may alw be 
reported tbet in « eompajrabk aeries of et^>eri~ 
meeta (ataawcript k pfeparatioB) with paired 
edjaetiVea, aboat tbe tatse rewtta were obtaiaed 
eeeept cbat eeeae deeHOte k emn (»%8iieaes 
at 5% km!) was pnaent with variation k 
raapoaea «b»9arity. Sods finding* atkbt bs 
ktorpreted aa eridesee for a drSeteatk^tor- 
jettkf theory aa proDoeed by MeUeoch (6). 
Tbit tbeery sutae tbat ertoaeeet .tapoawa tea> 

they are weaker thau correct 
>3at<wbe(6rfoet«ai 

ware rcpk*>y vnt a rest ioterrai Ifthtaiatha 
eaae k tbe preaetti ezperimeet*. «* would es^eci 
fatter berakg by dktribatad pr»ttJr« (aakaa 
eaeae other pMceas aoaBtaraeta). The thesty 
BM btea cfsrsd t» astooat fer Csster tearekg by 
dkiribated prectiot thas by amend; hare we 
Sad evideaee for the theory k tanwef enon, 
bat there k ao keilitatka by dktribetad prac- 
tise. Srrer sr^B«c>« for tbe pe«e«at espsri- 
meats hare beat aadyarU by Vkeeat-rype 
carvse aa a foactka of stag* of ieantkf a given 
Hat, The ataaaad aad dktritsstsd caadttkaa 

Thk aaatyak ahowad 
a the «bap» of the 

earvea a* a fanctka of ktertriei kterrai ahboagb 
there wae a tread for tbe dlffeitata* k enast 
teaajnaaay to bt greater eariy k Seeming than 
kta k kamkf, » it is wtwaabk to sappem 
that weak error WMfaiacire are aaore freeaeat 
early k learakg tbsa late k !earak& then the** 
enor esrece COBM be aaid to tapeort a dftTer- 
eatkHurgeHkg theory. Ob the other bsejd, 
tbe fact that tbe error traaaaajejai derkg rekare- 
iag by ataaaed practke were teat for Gate kerned 
by diauSbatkB thea for Beta lanmed by a&aat^eg 
woaid srgse agakat dw diffeieariaMRtxettkg 
thet>ry nakte eoiae perataaeat etror^ediKtioe 
pcocee* h poaakted. It taaat be repeated agak, 
bnwever, tbatioditereticg* k leerukg, rncaB, or 
refeuaaaf "*** foaad ao that if the differeotkl- 
fwgtakj dMory k aaid to be supported by tbe 
error data, it swat be qukUj   added thai 

observed at aay time. Iaprevkasi 
vrith serial Ssta (19) aad k the present eaperi- 
taeatt, ezrsf freautsKy esssas to br-.? link reU- 
tjocufetr. to pertareuace neasared by correct 

Aaothar factor which ought be rekvaat to 
enat frnqsencje* is the !«st-kterval activity. 
It was deoMNttrated earikr (10) that color 
ttasskg darkg the dktrikttka kterval piedcice* 
oueay aswe errors thaa does syatbol eaaceiktloii 
(the activity used k the preeeat experisteat*). 
FartbsssaXi, tbe same drfereacet were preseet 
eurinf rekemkg by nutated practice. These 
differences were ktereeeted to be tits coose- 
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quencc tetsefr of « retpoorftaf *rt indisced fey 
csitef esmkg altiwc$Es we «« aoabk to rate 
iHi 1 cntireijf #B ere©Mkpn»$asit effect «f tymfeo! 
caseeJUsiori. le *f ffitwi «usi»8iitta vtrr few 
etrem are made; inctrcctioM for aoesnaey are 
Rives e*«h da$r 5 csaeek it it paeeiMe that S 
devekgg a se»dea«y to m*k* !«w arrott ie 
learning si s conteqneeee el cetitsRy ssjikief 
vrrp few «ror» is symbol ameeSaika, T5»e 
pietent uses ?re not weS stshad for se otters*! 
aaarytk by ettye o? practice: tsdefermiae if tsdb 
• set it dcveiopiag. Sack ae aasiytfe bat bast 
made sad the rctttitt slusw trend* wfekfc noaid 
nsppan tbe an hfpetfcssij bat taw dSflfttwieai <te 
aoe s !i*»9 i«t'»iki! aigaMksB«B. Manaw, if 
Meb 4a enw-fBdadng tot it bafit up, h et net a 
general indiag alace itbwt fc-ca praegt is 
aerial ieaniag (It) nor baa it bat* eridatt in ifce 
praeest aapsasssats at wfikfa wayaaaa sasikritf 
was ataaipt-.kted, For tse preasat, tfct corre- 
Utae e? tie pheae«H9*i o? fc*a- arswi! sita 
teaser in taettiftl tcata araat be lash aiwpeoSsd 

StnotAST 

Five experiments were performed to 
study the effect of (a) intertrUl rest 
and (b) intralut stimulus and intralist 
response similarity on learning and 
retention of lists of paired nonsense 
syllables. The three iatertriaS inter- 
vals in each experiment were 4, 30, 
and 60 sec. In one experiment the 
lists had low stimulus and low response 
similarity; in two others the stimulus 
similarity was medium and high, 
respectively, with response similarity 
low; in the other two experiments the 
response similarity was medium and 
high, respectively, with stimulus simi- 
larity low. Similarity was manipu- 
lated by varying the frequency of 
repeated letter* making up the syl- 
lables of a given list. All learning 
was carried to one perfect trial with 
retention of each list measured after 
24 h 
Ss." 

1. There wes ao iafiueftcs of is ter- 
ms! rest on rate of learning in any of 
the five experiments. Overt error 
frequency was inversely related io 
tatsrtriai rest for experiments in which 
stimulus similarity was manipulated. 

The results show: 

2. LHUcsky of learning increased 
with increase in stimulus similarity 
but remained unchanged for variation 
in response similarity. Overt errors 
increased directly with rcspssse simi- 
larity b"t not with stimulus similarity. 

3. No differences in retention oc- 
curred as s function of either istertrial 
rest or similarity. 

The results do not support Hov- 
land's latest study in which learning 
of psired-sonseese lists was facilitated 
by distributed practise. The major 
differences is procedure are that 
Hovlaad used a 2-min. iotertria! rest 
(compared to the maximum 1-mis. 
rest In the present csnerbseats) and 
his Ss were much better practiced 
than those used here. The present 
findings further support the conclusion 
that tntratask similarity is not an 
important variable in the study of tht 
influence of intertrial rests on seaming. 
The fact that variation in stimulus 
similarity produced differences in rate 
of learning whereas response similarity 
did not may be explained on the basts 
of the different roles played by simi- 
larity in the two cases. The finding 
that fewer errors occurred with dis- 
tributed practice than with massed 
practice when stimulus similarity is 
varied is unaccounted for, but such 
differences in errors appear to have no 
relationship to rate of learning. 

(Received August 18, 1952) 
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