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I. !I:lE RAfI 01 w.m:aNG A1ID TllE EFFEC~ OF PlacrexoE UPON T~ 





sta~ .2t the a,~ 
, 

The 71Iaj~ ~UX'J4'$$ 
". 

of' '\hi$ 'B'budy 
" , " . . , . . . . 

is to dei;emine th.a reUability e>f noneense syllable $QQr.$ d.... 
l , •• ... •. 

rived by a. group technique. At· Q ino:1d.w;tlal am of 1h~ $'b~ 'an 
<'. • \" .'" 

attempt will b{J .de to eompa.re this group teobn1que1dthoo.mrnotL~ 
" ~ ~, ;; "I, 

used. Wividual teohniqum* in relation to lts ge~ tltncual and 

aa.equaoy as a ~d $I ~.n.n"bdd.otl.. 

~~ .2.t - mg;. Th' 'lot. €If nm.tsens& .,11ablel in 

JnfIIll.Ory .t'U:dies ~ 'beoome· UU1~ ...1•. In 8;ptt.~ .h~~, ·of the 

general recognit:t<:tn of theil' val'W1 to ~X'lmeutaJ. :Lnwsttgation" 

.,ystema:,lo r,pon.• of th$ir l"elialdHty. h8.ve 'blllen t_ and-in... 

adeq'US.te. hrtbGtm1Grf), ,al1Q"ff'ioi$~tll of,rfiJl.iabi.:L:lty thUlJ far 

published ha1e been. o'bte.me<l thro1i1gh p"esentati<*l of I'tateriat by 

the individua.l _th(i)d.. wldoh... &$ 4;f,U:M tos"b'lldi•.,. i:.nl~w.ngt 

has certain limita.t1oxtl. Ptuba'bly the greatest, cl"itletlJn, of 

'Mtarn:mg ••r~ts h$,6 be,:n that in,~ Ulstan0GS th4' number or 
oa.$&$ involved waQ toolllwl tojUiltify statistioal· rl&liab11ity.. 

Use o£ the group method of pres~t1ngm&titielwould. OVElX"OQm$ this 

dif£ioul"hy e.1'l4 alao i:tlS~e Q. lArge aa:v1ng <It' t1mch !rhEi grouJ 

teohnique 11.k$W1senppe$.,rs to 'be favored bj"EI. mo't:!,'va.tlmal ta,,'tor. 



In aMition. tben, to thr'aving't''Ul''th,$r light upon rel:U!.b11ity, this 

st~ 'Will be of 'vdU$ i~ lt can ~1nt tn. ~ "bo 'f!. l'il6litlLllifaet017 

_thod of 0 onluri:tng grQUP ..nn»n.ts. 

~1ti,.$ 3t tPaI, "!~.', (1)! lonse~III.,.yl,1abl.$., NOX1aenae 

syl,1&ldsa ftr. first El1l'll'lOfti b,f .Herman Ebbi__ue itt a aElxol.'$ O't 
, '; < I . 

Btud1el ~l1she4 m1&85. Sinoe the tnat$'"1als _l?loyed in ,le~~i.n3 

~~a_at b4l h~ga.\iJua mOW,aotflr and at t:b:e Stllm$ tl~ 

"la.ti'Vely oqual in assoojAt1'V~ 'VUlu~ to t11e -.riQ~ .ubjo¢'t., ,they 

.~ bn~ w.i401y UM inpqoho,log1eal exper"".tion. AXWX1$$Ue 

syl,1e.:b1e ..di_~ll OGWJl _sot QUI 'VOW"$1 b~en two eon.$ox.nt•• 

e.il ZOM • BUC..OQu.aiomlJ:,y on. ~J., la us. wl:thtJu"eEl *yllf.'b'les. 

This ~Em/.!lloys tl!Jr...1e~ qllableh 

(2) lhfliliabi11V., b rt111abi11'b'y ot at$st .$:$ .."tinfl' •• 

be~ an 8Xl'Z"f;Isslon tiff the ••Feeto'Whi.n that test ....~e$ ~Qll"" 

ahter.ni:ily Wbatever it Xtll'lii.sures. !fMlIIre1iahU.it3f 13a$te:~ 'by 

cOM"elatblg the tm with ltseltin OBOt' tb.l!ee ~. 1Wosets of 

$Qores on 'the test -.., btt do"el(d~~ with GMh oth~X"J OU$ hal.:r of I: 
I, 

" 

the test '1JaY b$ oarre1ated with thfJ Q1;;het b11fl orthEl .OQr'$. c4 

two equiva.lent fo:rJlW of ~ SawJ! _lit '1!JR.'1 'be Q$"related. The method. 

Qf correJating equi'Valent toX".flU$ ot the se.me tetst 1, ber, u,04. 



1!tl!.~Mk" ~ M. b$eJ1 little sYS:t~tl0 !n~*.tio». 

of the HUab1U,,- or ~rye.~ttf ~,,~.. te~btU.W' 

~elGta ba"lTe it\ tteve:ral1tutte.oollls been P'Ub:Ujhedsro~t 

ino5&~1y. 

Wo~ 1nhi.e~imd ~11D.g with th.tt posslbl1!:ty C't 

*clltn; .. ~~ ttJohniq_ of ~Uing haa *,e~i Omll <,,,,'bot 

:r.U&b11i:by~(jettlelds" !t'ht'M gtma,. eti$u'bjetib$ ~t. .,J.ti)~tl< 

in. tid, ~.~tll: !he c emtAtC)l. gfotl.peon$i6llt«!l .~ ~tlib~" Md 

Ilk uni~.1V.ph<m.o~e1!ho "~e giv-n ~ ,,~rilo<$ in ~~1IttJg 

'bub "fIe"',$ 1ierrt:e( ~ ~ f'~ (;If trlilWQ:riz.1tt$Q.t t'.b.e ba~ng am 
ou4 ot a pori~ of tour 'wetlar. al:d five dqSlI b two. other gtouJl1$ ... 

the Ir~otio. and 'b"a1n:1ng ~OUPSk nWbe~th1rty-t<>'l;I" e.nd f()t"t~~ 

stul~a .. ~$8lM'otiftly",1'he)f1te.re g5;V$Xl. tht\) 1iIf1.'m$ test, Q8' th'. 

oontrol gX"oup,the final and :bi,itsal tOrrAshe,dng $!m11aJ,« 5n ,fom. but 

d1t£e.tEW!lt 1nnQtual mtElritd. 

b obta:1J:teetoO$N'ici$ntllf or reliability of' 'b~ ~1xend.-teats;, 

Wh1ch weN the aoettioiems ()f otl1'tela:bion betw'et)'n t1'$ initial .M;d 

final tonne. 'Were n. toll~. tote poew1 .a7;l;.05,rot" petSe 

.49 :to .07~.tat)ts ($ubstan~) .46 ~ .07 j hiator1eal lilat•• 

". JI *r 

i I 
; I 

k 
i 
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.60 it .06. :rtJrld.h-EngUeh VDOlllbulary /10 ..00; e.nd, mmozoy l'l:JOn 

(Qud1tory# tor COlI$ onants ) .56 lt .01. 

Sbaf'fer2 1h connect~on ~th ~ lQQrn~ e~ri.nt in .oo1al 
, ' , • l 

~'8W1.W te de~ therelte.bUi'br c>t b1$ l(i)glca.l .~ 

test mater1Al. .Mm.inistering the· tests to 'ClQe h~_ $e!lool 

eh11*-" M f~, eU"Qorr,1atiotlS. on' _tit .~f1n41 cfthe te·st 

of .61 ... .4 tU1l .'11 "" .05. 

GtuTetthll BtuCly OOl1001"Md with ,*. relation Qt ~r .~ 

~ to pneral 1lrl;el1!gInOe rePQ,t't$ incd4atal t"*u,aW,U1(y 

~mc1,enli'h In tM.. ~~. a: be,~y of ~it*y.l~:W.:ng 

tene was adm1Il1.t&.rM to OM hundr.a. iUlcl fiftt..,d.ghtC.Olwnb" 

tlxd,:vwe1ty ool1eg.. ~ $."bo'V'Q ~ &e~ g~&..Th, ooC';t1o:1fmt. 

are afl follows ~ iligit-qan (v:J..Imal) .68.' dig:lwpan ($.u11tot'y) 

.eo. pair'Gld-e.a,001atee: (v1a~) .•95. ~~re'48$()Ola:te$(Q.'U4it9rY)• 

.. SOp- ana. logioal. 'ttJIIJtIiJ7!'Y .00. Oa1"rett 11kfJWb., ol)r1'elAted tbt.$~ 

or Mn 1l1flIlnoql~n1ngteat with the sum. of euequaJ.. :nurrlb_r 0'1' 

identioal teste ~ t)bta1~ ~ :teJltllt of :e.*o:dd...t$ly ~9:$.. 

r 4 

2 1.a...anoo F. SbAftet"t"A *~,g ~..~~n th. $ooieJ. 
83'bul:tcUf, if ~JQ~l!tE~~l!l.t1oml~!Y2'ho).~Sl"xv:u:t.. ,ae]!JtembGl", 
1921)Jl lW. 57',,;,p9I. ' . 

3 ~ E. Gan"ett fl ~e Re:lat:Lon of ~.stsot MamQr';'f e:ui 
Iee.rnjng to tao}).. ~r :J. tQGenet'al In'b$llig~o in a mghly 
Seleote4Mult GrouPJIt~.ia..urX!!! st. ~~mat#.R~l J~l9ltal;()&t, m .. 
(D.o~er, 1928),. p,. 60~ • 
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...~...4t 41 S. ~ ot h..- f~~imtntal sttdy or the dif~... 

mttaidiQ14 ot 1Ie.,..-._n'8., gaw t;tnohl.2')$~.sy1lable teat to thil"t:r

f~_ yoUltg W~ifft1ild.tl 1.l1 ~M 'f~d.VGlr'l!d.W·ot llioh!gal1. 1\m 

$tr!ea: qJ eight V1:l4b~lft~hn1'lft learnad eo wtd:e.p.rt bf the 

~j.:If&">" 1 ,med1t'!/lJA1l!lo:n of the ?'both eqt(}:antlte: 'appl.ntus ~ uald. 

~ ~~h 1d~"1&.1:I21ii'l,tt.: h~1!tl3: toe.):'nol'd.n~ <lr1l1n~ ft1'1l .~_ 

hi(tue"i$J~ it'!. maope~ 11/9 x 3. 5/6 hebe'.. SWjeotl1 WWI 

r."qutrl~ to' .~11 t'hf s:rlJ.e.1r3Ae d.()Udduring the expollure·MIl 

bnodla'U&17 th.~~to'Viti'b'e all the eylla~. tm;y could r.

.U..e.~tiqnf!1t'~J>G'.urel continuea. '111t11 the ...iG••• 

~e_o<it_$d. o,l)i!n'to-tly ~I$ Wit;t,h no ~~J 1>....». 1'101111. fhI

r);"" <Jt,.,~. req~d <1OtU'IutUb.a tht rate $oor.. ll'rom the 

~4 800J;0$" tit the· two lII:etie$ Baxter· o'1'rb&h1ed a Httflo1fnb of 

re118,bitl~ r~, the re.wld: 1e~ 0t .B'6 '* .062. 

~Qmlm.m5 b. hi. lrStadUs in' ~ hal eoU8h't: to O~El 

h U$e 'otlton$$11$~ lIlyllab1es Q1ld the us. of dUUlingtul material in 

~017 a;p~s m:bb. r&8'Jl*"'t to rel1a'bUity" He bAsalH o'*"" 

Fed, 11i:me a!!d itrWsQ.,esa$ to reliab1li:by_ In this e:tPer~ 

th.es«fUl& ~terlsJ. e01'.ll\li$ted /i1t f()utte«l. etCJ.naa.. Of pCltt17, l"A'bbno 

tU11t~ "'. to QQn~em and .trioal arrfa.%1ge:ment. l'h.$e('l I'tanza.~. 

"I. I', ••~ .. , I lJ: It Jib Jll. 14 

" M. F. '~er 1".Ah _er5.mw:tal stUi;r at the Ditttrm4tion 
of ~.,.r_m. on A ~a1.El of lUlt. N'dSW$n.gth" If ,~ 
.?o~r~'A!t. ~l?¥l,o~ mvI:tI, (JIilnue.r;y, 19§7), Pl. a .. 

IS Q.ba1"Hd Tcrnlzl1loo, ."etull1•• :tn JkInwr:y, If (1.m.pub1bbH. Mu.'.. 
the.!I. trIu1ull etlate fee.OM:rlll Q<Jllegf; ~rl.t\.. ran'a., 10S2). n. 1-40. 



so arnmmH as to h$ th1't~$d IW8te.'U.•lly from (i)XJ$~riment;,e.l 

lid to e.n~~ thereby eeto1crlg RamEl, <lQntrQl 01$r the:1r vary:l.11g 

UiTieulV. ~ sm.$ ot.~~tal 1iaiJa 'W$:r~ ~JQred* 

~. OO~ _~4:t QOn~n1.'t~ or .tarty t~G..lettei' 

Sfllable$'. 10'l:¢" 11.0O%Lli1ItlXJg ot fOut"t o1ght,. ~lv", e.rA 

.~ aylla'b108 M~l1 :N:Eli"$ IJOJ:1st1"uot~\t 'ThlJ~ I1nt wet'. ~J"ttltgtjid 

1n~ hut "~$ end t\w p!t~~t\r e:rlls.bl.Q••~.tbed t'tom 11$t: to 

u..e al in the CQH of thE> 8t~U:1StJ.'" 

~ ol the ~~W..nhwool1eGe~. who t*~4 alll $4b

je.ot$ l~~ ou. liet ··or ;$:~ _t~i~ ·~b. ltst t;;t .no~'en • 

• ~b:.l tm td'U.r ()0il:$1IieutlVI dill.~ __t r9t$lte4 on tot¢' o()!I1seQublv$ 

da~ .il·" Btet'".-m l'~ng ~"wh3~'at:1 tead 'e1"M 8$,Qh 

.~. ;t:Jt p0Wry threu 1A~s anct reJeatei al m:ud;h at ltQ tl~ 

aauld. They realit tht~.~e ..'be.r1&1 tw1(n!~1 ~, ~n reJ$a.t~. 

~-.rt.tlr reJ.lErti'.t~ atllll. ~n wer'$ $lte111l1tel~11 tb& 11", . 

;tn M$ <10:rre':La.i:1on o~ 'br1».1 Elootes !canl~UQn fOUM 'an ~~ge 

o5.N'1etent of ,.e~ tot tbe e~ poc.rtry t'!Ioetf$o~$t4 .m en t1.vetage 

~ .,54$ for' th..:t.x i1().~,es:rl;te.blfl oQeti101entsi 1'he cO%'t-ehrt:tOit. 

(H').£tlQi.~ntJJ tor the time 'cores awraged. l~ in the 09.S$ of both 

I poet17 'and Mns~n$e ~_1e.1 that1. fot tm tr1.al 4cOi'rtlftt ~$~o.ge 

ttltlG ooe:tftoifllllt tot" poriry .,.65 and tor nons__• syllables .40. 

:r(1nlin-. e3.eo -.d-e a ocm];Qrison Qf the re-lia.b:Llit;r. Qt pOetry and 

nonsexm$ $yllab:1Gh :7:0 40, th!$ h$ co);"JI'o1f,l:bod, thel oom'bilnflld. ~ern& 



sc~ ~r each type of $i1\!W11.,J. W:t:th therol:Lowing re$Ult.. for
 

p9~%'7 t~ t:1_ SOti)l'e$ c01n'el$.iWd .sa ~.O$ twd'bh$'lw:b11 111001'81
 

.79'" .00, for nonsens$ayU.a"J.es the tl1tleeoor$,$ CiI)%"Y$"1ated ,as '!Ii
 

,.o, 'fW4 '1;he va.l ~$8 .83 01;0 .~ •. 

&brotd, te.11mn. ant!!. MQ~6 ~~~n111 pu'W;1.&h_ an$~iment 

~1:;$d to 'I;lb$ sttdy ot ·tll.$stteot of ,l$tgth ,Of llet. pm.~tiC&_ 

~ 4ep'" Q:tl~ upon tl-e ~1ittbUlty of lmnll!m$& syllable 

se~8. To thQ wrd:t~J, la'lowl~g. th1sie too Qnly pa.;perCleYQt.d 

syeQiflel111y to the lre&bi11t1 at ~:t'Y IQOt'Ml wh1eh 11\4 appEtl1t'$d.. 

. SflV_~"'k t1.r~lI!I.sa aDd ~.t~ oollesc s'tmuu.~$.. ~etmg." 

Iil'\,lbj$~., 'ftre.r-q1W-«lto· :t.~W.8~ 11.t~ of tbre$M1e1:;:b~$~lEu" 

one A d;~y tat' S':l.:t~Qt1i1.cutiw ds.y.e.. 1!W!'o ):.ut$~¢h of $~i ,twelve. 

aM e1FitElim $ylls.b~'f) 'Wlllre .p1Q~d in ~4W' ~ the ,$treet$f 

l$'~h qt 1~ upon :rttl:t.$1bill'ty W!l,\gh" 'blEl: jwb~ by eorvek-b:1rJg 

P.irM ·sea••.r.. QQttl~bm lUt$l' By ~"3·E!\t.e;iiixlg th~ 1!l(l·Q1"~S of 

the ~ #to dAy W'1 th ihoue J:>t till) $$(fO_~ thOsflot 'the thtrii d:$.1 wiih 

'~he foUl"'bh. $).'J;d tho•• ~i' ina f!tth tiay with ~ 'U'tih, t~ .tt$Ot 

or pwQtlM u,ouNl1aMli.'tljywafll ~e·t~d... ~B& by QOr,~ela:b:\n$ 

the n~ ·fJt trl..ala 2"$quire'to 1~n 'h oetd numbM'eQ.. i ~ Wi'flh 

tbt:t r$qntred ~J.$a.:rn t~ $117f);)1 nw9ber't'ltd it.,:#, 1t _8 possible to 

comp~ rel~bllit:r ·()a.tf11)~ta tal" $aoh of ~ six days II Eftoc"" 

o:e,raO'tic!Je W2.$ O'ontroUfd by ooun_...oo~ing the ot"der- of F""ent:1.J.1g 

'#T ,i; , "II?' 

, , 

i 
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the a_. ~ eft$C'b tt Ut~oes in dif:riotil:cr by syst..t:1calJ,y 

s1:l.1f"t;:.tng ~ ~tr~ qlle:ralt .. ·tht"Q'Ugh0w th., :1istl,. In ~M 

~••• 8f11t.~11 vre~e JrEl",entt« 'by tho _bodJ. Of s.ntloi:t:at1on.

~ "j~. ~U.bg .m ~',*on }!l1"Q.ht~_;'G. d rGOttl11~ thexa 

'verbs.lJ.7. 

~ ~y of tb.$ ~esti1t.$ f!Jt th$ ttu1l,;y' i«l refdriEKi Ml 

fGllowv.' 

.~ e..-X"ektione ~en. ~ie.l soot", at d3m~bJ..l1.t. 
ahsw great.- :relit\'M.lity ror the l¢~'r lists. CO$ffir:ient& 
of.al... ,YS. u4 .77 were obtained. for'th$ a., 12..." ani lS... 
$:,"111<\01.$ lists r0.oti'l1'e~y.. .. ' . 

Ootre1ta:hi01l1l ot.·es. .a7 j. .e:n4 .•$2 vr.r$·t)'biainfll4 b~$n 
~ pe.1r~ time $001"$. of th~ 6" l .12... ~ 16"'erlla.'bl~ 11$1;•• 
l'h !It n0t ~.Vl11frlIher 'tin.. ~~tS:rely liQW o~f.flo$E)nt of 
.62 tc>r tM.l~~b.blQ. lierb$ bldioe,t$sbt1%le X"e.:tJ;a.Q2;.J.5;tu 
of ~ u .. "bnllll.Jil:l ~ 'With 'tilt. lt~.lut. ot'. nether 
it i. 4U$ 'bo qhe.~ f&.otwe.. othcx- lXJe9.surlliks ot :rel!Abtl~:b'1f 
hJd.~.1;e tha.t thf; t1me·S0~1 of t.·h$la..q.l1s:.b~l.i$t$Go.:re 
"'%"$ reliable tmnthoS$ of th~ 12""syl1Able 11$taa: . 

0017$1&t1-. lMiMeE)~ 'tiM tno.l. r~..... 3.~n ~d.
 
~ rven-n~ l~ &how ei¢t1ce..ntltr ~et\w~ x.-elml!"
 
bltit1 tor the a.... 18-syUablt 11.'0$ tlen ttiJl' the 6...
 
qUAb1e lltrbs,.. ~.8hOW'nos.d'VM..'t;$ge of the lS""syl1$,.blo
 
1U't1 OWl" tlu~ u..ql1ab:t. 11$te. .
 
~ ooetf1oimts of ve.r1n.ttO!1 ~ th. fI .. E.tlil~.M1oate 

$lgn1fieantly grea'b~ reliability tor the 1(1Mg.~11sts in 
all-.s&$ 8xoept; when 12-'~1'1l!l."1e trial sd6%'ea l\U"e oompa;-6d 
wl'bh S-.llAb'1e tr1al $OG-"I. . . 

oorrdat!on· .QQ~r1o!.«t $ 'W'e~ i:t~utGd. bettreeIl ihe ·ch'5;rd. 
and t~h.GY$~ aUl. beM..._ tti''hh ~ .81:Jfth daY-if. !bib:r. 
_s no t~~noy fGr ·the. o~t!o:1i1l1ta to ~ 0 on$5..t~t~ 
.:Lth$" up Ot' down.. COGttt~fsnt~ were o~puted 'b~f)n t1'l.$ 
t.ris.l$ req'U~i to Jsa.ru the o,dd... and. ~Xir"~~d. 1~EmJ,$ fCit 
-.eh otth& sb;. dAY'- ~ r6$uJ:b$ td.UJt!l to show thP . 
reUa.b11ity if;! ~et\Eled by p;raO'tio$. 

,.~, l1 ; ;: .,1 :. :b J;t _ U 

i J 

i , ' 
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~u... ~:~!!~f¥~,a. i~. t'b£. _atm af this.~ 

to 0(:8~ iale ~tl:p with -. tnU."d«liItl 'beoblJ.tq. (l)!t s.tiImin:l.tt;_ing 

l~ ~'ta. 1$ w.~ a~"Vit:.b1e .~wA._ brMt.ly 

81.£_ at "the ~•• ~~·1uLV$·~,tI.'P3Ja~b:I. *:etfjild' ~ _;moo 

4'1."1ng the 1ast M1t~7. . 

10 ~1Wbl~mUJl Jl1\Ut go 11M. ~t· tllJ'.t ~&tirl\ 

aperblimte:1 h'f:es'bt..t~ of .~. By bit ~l&:a ..e _Ullin•• 

syllable... 11$ made ~.t'b16 acL'Gtit1.c .tw.\y. ~. iIhi$ it_let wldch 

hi'U1~ ~ been (lO_:l~ ~iQ s-u'bjteetil:Wil tOf' .~~al and. 

quant1ti"re _El:ej'~tf! :o..pia tb$ tk'~t 1:tu\t ht$ ~~t.W~ 

peri'~4 til h!lmelf alOM '$);14. QOrulltq\l_~.r.U:m4;t·~ 1n tbe-1l'" 

.$ignl.n..-oe., lllhbhtghaue t .~k· 1. 'Of €F'•• bi.~teQl ~tttnc.* 

In hti:J 3l103ltopaph. pu'ba:L'- ~ ,1$ea!b'td,~.Wle r"QriN the 

resul:t$ ot a:~..1 n1ated ~ ~bl..,. ~aft f'etenb.to~ the 

effect <tit 1"~ up. JOettnt1dJ1:jjI atd ;'h. Mo.'. of th,.e(l'J,ne.oilt$XlI 

f~d in lea.rnbg. ~$1",f hili Wll'bhQCl or :lml'e14t1p..t1t>!l t$ 'bh. 

q:ue&'t1~ or pr~ MnponlmCe relative to the Fel!lcm-t study. 

I' -. 1P.' , - 11 . t' I . 



-. -------

Ebh·~ ~...~ IltmtUl or nQf.t:$eU$ ql1ab1.. of 
.' . , 

. G.tt~1~M" • ~ ot ",wtral sfJ>no:.· betnq; d.e~a1pa.1l.d. ... '110\ .11--.It .. e.b lJIf _.,$ vMa•••W._.t18 :~~ it,.. ft$ ft. 
. , . 

-WQIJ ,0t ~W~.u.'b1e.~1 of tbei __$'b$ ~~... t-o: so 1m

.,•• thea.lst ...~~ t.ft~$ ~Ti:Ott1d 1Ol.u~11y .j_is 

"~••__.•1t9 .:& o~M~r$l1 M. n~ att€d.n$(1 1fuai1,. tn. initUl.l 

s,lUab. ~ _V-I .h$ ~·lUd. ~t•. the a..1elfntth" £1r.ll/;ta.,... 

ir~j" 8.1; a <)..:tn ~t~~, aM mth a Gonf~$:lt;e .~ bG~ eQrJ;'&c't,•. 

In ~e '!,Q<leGi4t ot: ~aiU$.. thwSQ~l·$.t.eG1"i~s 'W..-. a~
~a ~dl W4. e~let&lrl~dAateJ.)'tQ.:t:Lt:m'11l& m$ t'$td.:ing 

'bhe: ~1~tiO:n v•• Jl£!." f.l.t tt ~()Q.nl ~ttt\l e.._$W~ fi~at 'b7 

,~~ ·ttnfi kw ~l the itloang of Q.1'Mt@.Jhen. Ql').G-Sw:W;,. 
: 

W ~ W4.~..:w ,.~ ••' .$, fU'tI)erl.&e.eo-Xld!. pt.Qe ~ tlBdfJ "bo 
1\ 

.bula~ ~sw.:~a. en& _ hGrliWlg of' the ~~t '~:l$t i'4 tM ... 

teet wrw'f iJ.etdu:b~ 'b$gU)''zh 

Am of -U,h1$ ~~ ·wl· '.J$'b!:ti'tLPWl rtll"'"'~.Qi; it_ ........'0
 

q.e for ~ia~ fA ..ttl.I i-.t~~. tu4;lrel)t3.y 'lW 

~~ in ti.~ b ~ Hqtd..red W NlloriJiUI:Lt., '~b$ PllrJO:•• 

ot ~~ ell 'bQ- ~v(tU 'W1CI.Ut <l1awot1Qn1t~on~Q'b1!lCi w:1.im 

00u.ttb~'lI W~~* h...,... ~ ~$);J; b~on. ~t"e st;-1mg en So 

oOl'd.. Eaoh tE;ll1th button W'l\a bla-ok, th$ other-s Were i'lQ.turu wood. 

color. Durbtg ~ pto"",a of ~~e.tiootM oord. wn., ~1d. in the 

J. "11.¥ fA ) - :it\i' l$£ " l r f,! 



u 

~ And a. 'btlttQ31 'lNV.\t .. !b*.. ~$'~eJ. OG'tU.'bft'I b. 19"b to ri~'b

$it,. oo..,~~on IZ>I.aeh 2<epet1Uon.h Uv.1•• :Ln'b) ~I ..... 

:11ip~.atb. 'Or. ~.e. at ~. "td ~o ..ao~~ qu.1Qk4t the n.... 

~.. Qt t'~!:b~ tbi.'ti )JjMl ~ nGtctl$fU'7 ~ 1~ a. g1~ 

.$~"11 s~ ftS tht' mrtb.od .,~ed 1:11 Dbt~UI 1n his p1o_er 

.~~•• in the t~ld ~t ••ty. 

~ txt tb;e gli'f1Q'telllt e.rit1<t.1sm$ of :M>bmpus t matbod 1fl.y 

Ut tMt~ft thai, 'be Sitnply reaaot!' t.l'w atm. ot qla'bleEl which 

a1l'~t'edi h:t 11ri$ u~ a s~et of Pl}jlf>r. Xhus it wrUJ pGIliblt t<1l' 

hiler- _ attention. to ~Q' 'haole e'W)lr J!lI.MUJ d1ioh he h&l.d. DJ.r~ 

lt~ .~ tho~h hcI1nte~ionaJJ.~· &vcOiiodi.Qlt1g .'h £lboean 

~o~...tlil _,.~t\t~ of 1"epetit:i.o118:Ls !to,s.1b1.e only wb&n. a ,urely 

.~c.s,:t.'V1II pteletlta:f;1on !$qlO1«1, it has be:o~ ounoaq a:inoe 

lSb~U$t dA¥ to )1"l9S&~t :m&1'lilOl"Yl$ter1e.lin lAbot'e:tory urerl.

~ts W';Jth tt» e.i4 t>t .otn$ $llGha~e~ ",~tU8 II 

ou. tnJCA &:JJflirat\.W is the t&.ob1SttSOio)pe, ·en i!ult~t or 
~a~ .01 Whlch wms ot sy11e.'b1e" teo e~1e, '!:bAY be presetod to 

t:n. 'eft to,ra br1tltt tlJel$U1"ed period. SeveN .tWIll. of the 

tt\oh1,riai)$'oopt have 'befl1 4'v:t.a. the .tall 'bachiltoIQOpo,. the ~ 
. . lG 

'ba.oh!swseoJe" -. ~. JPtn4u]:um 'bach1.noaoo;p$. . 

n-v~ I , " .. ~ I; l Ill, H' 



Me 

In the fall taoM.fltosoope a soreon OlU'tying a. t:tmt1o~ mN"k 

18 all__ to *011,.; f.'ln1 in ~o ~~_i:ar~ly",~o,&e A OQ*¢t to 

tho IlUld,ect.:tn tlw Mtif:I!y "baoh1etol$JOOJll6 ~$ i. it n.e.r;r.. ~rtue.l 

bla.o.k&nel tub. 'fhr~ wtd-oh 'fhfteubj$~.r~ W$"t :IloGo1c t~S,I;l~ th. 

~l~.;t er 1arge hQri~o.nta.U1 rotAt1ng wh1t~ d1sc., lhla <UfO. 

wilioh U ~..' .-:1."$li. 'baa t. ,.,ctor o1lt+ ~ frOll:lllti'l '~gin.' U:le' 

opon ae<rt.- all<ming th& '$;ubj~~to ',~e 'bhQ:, tittel'S (»l tnl oSot"d 

helm' the 4.1'Q. .Rate of )X')te.t1on 'axu1Gt,..e.-. ot ~ sec."bot" aeon 1:1$ 

wrieil a;t will to e.djust the titnt of expo'Ure. 

1'hc!1 third ~, the p$tdultun taQh1stO$~()pe, has QXl Qblq 

$Cl"'een 1't1th • Gpe1.:tng in the eet!lntet ¢f t'b. Thi.$ lOt"een is 

f$at~ to h:tl'ee eM of a Pilndulum'W'hioh j.$' h.4!11d ~ tv en 

e1dJc'bi'~~eb lU14 re~Qd Vihen deB±red.. A$ lt~J1l, the $c;r:tlen 

~e:rlly 6XJ0B$$ th(;)oa.rd w~eh li.$$ 'b$h!n4 it. 

6t.1U another fOrm of m&ohla.m_lappara:tiUs 'UfUld in ,__leming 

~ $'bw1al 14 tbfJ ~ry ~wn.. G. )ii,1ft Mu:J.ler11 having I~d 

EOb1~Uf t _thad was led to ~ tmprovEBnent$ Upml it ill OQ1JAbo:rating 

With $ch~.. he' "WCJl"ke4 to introd'UQe unifom.Qd:1'blo:M or l~ 

in1to .~~t$. ·~qlle.b:tel. 4qtWJly $~~. W~$ W1'itt$t upon 

'btur48 of pa.pet" wlt1ob, ~u1d bt' ;paS5_ Q"Q:W1d ,$;" drum andr~telie.t 

Q, un:tf'<?m re. to of e»eed bw lnElfU'.l$ot fl. o1oQ~k d.~'V!0$t' lJQfo:r-e the 

~ten'n.tl plla»ed a Si(},rfJf1U with f,JJ10.l'.·turIB at thQ height of the 



Q'b.~~ ·'Sf.t'_. l)~:b1g 'tbl n'ba'b":1@ or the ~ 'Uhe Il'UIJ),l., ...' 

~nt:o ,'~ 1,.e._~6t1 _ ~_ b~·. ~'t l ...nin.g •• tatms 

,** _E\,' ~~Ul1f Jl'GgHi••1VG ~. 

$u.b(O~,Whtlw M~1" ~;1d;n~ W1th PUlI'JQ~ 1ntro"~ 

tuWt;:b8r _,hod of ,r~"$=1ne;; rql1e.'b3iest this one to b. u.ie4 'ri.1h 

~. JIllr-.allll"a."'b,EI/1 ~ \it lPt'eeentat1on. Ai$l$r 'baM ~ 

11.~ '~ ,q~abi. \_s: ~_~ arotmd a ~vo,...dt\ti;l dr-, 'the 

w!J.Ql. _WI. ":U1.g h:lilll." 'by ~~~re$n exoe,. tl1.e t1ilU\U alit tm-one'h 

'Whicl:tt)l.p,,~ '!ihQsyUaT;4Gt Xhe dtotn could be l'ota'OOd -~ 

thirty d.e.gr~~s to ~o4~ tht'l 6lYllab1e at ~ lnstan'b whalXl th& 

f1h\ttte~ in, tr<Xn'b tilt 'bl'r,e slit V$.fi O)pEUWri. :en crier that the r .... 

prodw:tl.~tm.e 1/q,t tmlJ proll:unde.t1on ot the "$sQO.~ qUAb1e 

llligh'b 'b~aw.~.tl tba: AJ?:plt'atn, MUI • Q ,11rt"tU'lg- 'ltbAt, an .~Q 

, 'COlltQ.otso'ba. ohr~~ot)J$ tnto 1nQt1on ~ at _ £1tollJt 11wU\nb of 

~ subjeett' 1'3 F'~\ln(ll.~a tion of thea:rl.lAbJ:.e t11e obrQnoaaoJl)e ft. 
aWl!l~ by ~ Qt 'E\. U~QV. 

At tba prtesem: time ~ rdIi'f!Jf)t'}f dl"tW i. ",~,$d as a )i!1rb ot 

the~iArd"qu5.;pn;mtotan ..,iJrl,e1'bGl ~hA';)1egy 1.$bQ:ntory. 

~~., uJPOn the ~ of 4r'Um U"'~ 'by ltue1ler baw 'bMn"', 

but1n ,Pa":u»1J3Ae '4Iw dir'un "._aXII the .... ~bab1;;rr tho too ~ 

dp!£:1c. t'lh~ 11.'$ i;n tho fAot thAt tho dr'um -.y 'fJI:M be 

), 1,41." "",I -[I. III •• 
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0JPE!tGt'lt$d. by elt)otr101tr i __1l of by bam,., 'bh1m. i:r:l.l'Ul"ine; aooure."be 

t~ ·1n th& P~Q'"nW~ ot .terWl. :the aptlfe¢1, Qt. th~!l1Ilch1ne 

-if ll~,e ·bti ad.,a~-d. to luit the n~. o£ ~e .,.:t..nt•. 

, 
I . 



!9jSlil ! ~f1 p}~a~~1?!. ftl.e material U1H~d in tb.i$ .;¢~rl.wnt 

i11$ltdflJi_o o~n\ble liJrbIi! .of nonseml. sylla.b1e.$ ohQ"'t'ln i,i"'¢I!n the 

GW$ JO ,J~ ~$= .sao~ll\t~ve ~1U41iW;..1$ lllaohot ·~w i;tyolist-s 
, . 

81.1 e~.ed Qf twen'by ,ql;La'blt:!:s 'WhiQh~re JU"t"Mged "W1theightyo 

pther~ to :ue.k$ til. total of Qi:14 h~oo l;lylh"b1ea., all or' a.pprOJtitnQ:be:l:y 
. . . . , 

'bt. 8~O ~iilftoeia:l~ve 'vnlus.. '1'ha syllablQ,1;l ware 1U}r.\,; aVl"~geO.1):). 

tvJ'&nt;r rows with five 1m P. row, $a.ohrl:Jl! oontafu3J'lg OM or the. 

aylle.lileQ to be l~d. IiOOldom sa1ootiol:t gove.r~d ime- position of 

thewe:b:f;v IiVlhb1a'tial'bho'Ugh it l'r~tI deterw.i.ea. t'b.llt th(iy aM :not 

in 8.rw eaSe ta.U iniio Ul.' .$J,$i!w reoo£iQ.ita.ble, ~tterll.. Th$ t"ro :List's: 

waw :min.eogra»hed on l~gral?h ~~~ i:ht!1 rows t;f]lQoGd o!Jb..haU' inch 

ap.)J'It• 

• trn$nty q11ll.bles to b~ lotU'lioo,l; 't1"hich. r,,iJ..lY bli;~ called tl1ti;1 

!l:li:t'B&aht ~9!k.~~ 'W6r~ then o.hem!c~l1:t~ treated au. 'Uw m:i.!iI$Qgw.phed 

sheets. l1'his t:/t@Q.,.nt OOl1G:iut«L o£ applyillg 'Co the 5.mpo~a'tlt '.,

lllrllabJAuf a s~:rd. ,oltt1;1on of ~nolphth.l\tebb;r ~a:.l.U of a $$11 J;!
l~!, 

woo4$ty1us 'blttttbly rounded on the PQ'il1,'1:,., Much experi~n'l:;:i.n,g; vms 

done in Da:Wot~ the b~" liIo1U'biolt of phenclpb.thltlein so tint; 'M\$Xl. 

~,,:t.1ed it 'WOUld na1tlle1" am~ Ute ayllJ.bles '~lor leave iii. r-f):oo~p.ble 

mark on b ;ptJ$r. The· lololutiQn 0.$ f1xw.lly tused '\lm.S f'irtr...fl'i1'e per 

O$nt,; s.loohol to f'&rty...£iw j)'Gr oe1lt water. 

r 'a" ) , • I . 

mailto:t:/t@Q.,.nt


b Ilnl'bj.•, w.rEt lII"~_4w1th bJAok ttlkt to wb10h heA ~ 

a._ a ..tanlatd lJiol•.iton Qt locI1. ~oxJ4.lIi ~. m1xtllU'" .. ",.. 

_."i,a., ~r Durq tbt d'.lerlUk _4 half' Hd.:1Wl1 h1dr0d4e. 

mlMt ....~ the .rNlttJeo1;l .~e the ~2"1".'b flI:.,pIn". 1.... , ch'td_ ~ 

.tgmltlB.t-1U&bl8 ~ the ~grn;phed eheet, f1 ohemieal reAction 

took JI),a., _.ng "9:'. r!;t iht sy11abl. 'to 'bU1m to... :rt the 

'rua'l4e ,h.eeked· 'VM8 itICJ()rreotf no re,,,elion "ourr.a, Ql1l1t tb.& ••_ 

3••• -' ~&1:l$),y'!Md~~ or his enot. 

~fJ'19 ·~ogr8,Ihed She-etlll were then~. \aP 3.n'bQ ~.ge. o;t 

~tft\.i~.8Ubj"ctuponemei-ing the raG tCl'WJd oa hie tksk 

Ii *,::L•.tt ink ... P«l; a '~kage ot ~g:n.pbed lIb_ete, aal a 

ca'~d. b·•••, '.\l'h$ 114 Qt 'tibia bGx OQnt~ .& .1ot s.nto 'Wh1oh .. 

sb8et -c•.u,efI. ONS w..shb 8&811y"" 1ns.-ted.. 

h 1~11ab1e. wer(/) presenteea vt••Ur living thee-qor1J:l111t 

by mIlUUli ·Of 8. 8Jl~a1l1 Ol'uw'bn1ct.a _PJG."obU8 on wbJ.oh ftrt t,u,~ 

$U'dQ 'bllcmfil~o $nOM$. 10. en. f~ hwhes \ride.. 7'he ~ 

sign1tie,.t$y'llah1e. i.n 'blaok lett.-$ two Nlcl one-half inolte' high 

Wer$ :p:"•••,.4 1.nM.via.uaJ.1ycm t1:ll QlU"ds ata un:U'oat )!ate of .,.t14. 
Oi'c'le~ of ,JOEl.en_ilion 'WIlli the ssune u the ON" il1 'Wh1eh the uS
i1it:Loant q.1:l$1)1.8 a!>l'eartc1 oXl. the tn!meQgrlll.plt.eCi tlh.Atns. Suh;JOa'bl 

lea.~d. .. Un ot .yllabl,s b fir" elLay of tM ~.d a 

'$00214 list intlm1lar ~ on the following da,y. 

~ 'IIiUbj.,n-. ehOIl~ trJt -tht eqlC'b\e- were .tltlcm.t. 1n ... 

elementary ant <nib n.d"II'QMed PIIYchology o1uI, ~ of whom kU 



l' 
previous 'tiraining in learning noMa' qUa-bleh til group ()~' 

~18<e4.1ghty ...to1U" .tudenttt rane;mg fran trCU.htlJll.Xl to I"\«"w 
c1&IlI:lltit1ct.t1,oWll. AbeenO(!; trQUl. olue on the pU"b of QJ:1O atwlent. e:nl 

the tail'Ure o:ttbree others to mUlte:rone of the two lilt1 .aeO:reEI.IM 

t~fl_er of $U.bj'1fOtsto fd.g~. 

lTOQt«~I. A.:tlll htretotore described, 1nesyllables ~ 

pr••ent., to tche ola.s by the ,erial exposure .tbad at .. unitOM 
, ," " , , ' 

ta.to f>t ~:PJX'od.'b.1Y' tJuoEJe '''beads lP~ ql1S.bl.. IAlU"2Uhg W1\,1!l the 

.ea.,8'U:"4 in tem., of b $ubjeot's t\.b:tl:Lty +,.0' I"l$Oogn!le b .1g'" 

nJtl¢s.n't !temll when th$y.re Fesel1lied. in a 11n Gt mixed iii... 

!be fel1.1ng hJltruttlQlUI whlchwere read to ."oh ol\\s, on ths 

r~1t M;Y will ~lain the athod of proced"",e. 

tou: 8.t'eabQu'bto take ]art in fl XWW' type of P'YOhologioAl 
Olltp*be-. ,Will 1011, therefore, oooperate to the f'ulJ,etst
.xt.m :PC"8$1'ble 1n XlBJdng this o.x~riJllrm:t;. a. success. You 
will be lIJhmwn mntiy noQeMe qn..'blee in rajdd sucoeludOll.. 
D(I))1o'b a:btemp!; to pronounce th-, but spell thun oub eilE£ltly 
al the ~dlll Q:t'Cl t~d.~ 

EfAQh ot tbe twenty rows on the pages befCJ£'O lOU ootrbaine 
one ana onlf one of '\;he syl14blea here ~Clle$.. F1r.IA. tM 
syl1fltble Md, 1'lJ\lc:e a oross on the m1dd1e letber of 1t. :Be 
,lure to cheok onlf on. ql1able in each X"OWt< ~:ry -time you 
~e..~c ....fUl responife the are$. of the syllable will tum 
reel. a.talf msny at the•• right a'y<1lu otJ1 tel1~ -.cb 
pr$$.nta:t:Lon. You 'dlJ. be gi,",n as -.ny tr1ala as ntoea tN"T 
to leaw. th$ lin ottwe1W sylla.bl" wh1<1lh :t 83n abeub t G fllhow 
you. You "I1S::I know fttl/1 you have i'in1llhed b1 'tiJ) ~t that 
10u 1d.ll MW 'l"WGty IilYllnble.1n roo d n<mo in b..~. When 
you have oomp1ettd. l-.rnlng the 1bt, do not .1'11: anyrnhGr 
_ges. t:to not lefil,'V$ the re0fA until El'VGr'YO_ :bill tin:L...... 
Ask %It) que$tiona attw the exper1mtlmt begina. 

AttGr the $yl~bl•• 'l/rtlrt pr8oentod tM first t1:mt, the 11mb

jeots. were told. tl'lat tber would be given OM 'minute t\nd tCl"'by 



f8liJ<:)M. to·c.,l_. t~,o~(t~ ot tht m:baeO@;r..~ sh.et_.. !rM:y 

.~t cauliilouQ, .. eutk light3fand nae.'bl:r. At the end of the 't1mt 

allottd Itft !Mil~g_r.", ~~tD4 'be ~111 tbtl p.g_ on which. 

.~w:t btll ~.P~W lIJ-- 111 • theba. ~ qlkb:t..WN
, . 

,",J.t_bi".;.~ "••y -t1_* 1\'.$ .'o".ts.rY tor all 

'HlJ"ftij'bt tWi)' .!~ ., !t!l!lt" ' . 

$ill tbJ .._It .., lIJr .t-e «xJ:Iw:t_nt .. '.bd_ ~ed::urllil ft• 

• 'let".~.rith ••,0e,·$5.,,0 gOU}?$ the (Ul.NS P*'tst!lnt- on 

Paw :t .. Jar 11 ...··".te.ted 'in order $0: that h&11.' of 'tho aubjec1i8 

ltPJm,ed :Jlst' :£ ~*t rtntt Xt!S'&It 8'10* IJ:lI! an eq'Ue1 nutmbw learned 

ttit It t1t'it •.·U*~:t ••~.~ 



I.>'~ < ~ ~~:' 't 

, .. ... ~" ~ 
.. 

" .. ~ .. "I .. .. . .. '" .... '.. .. . 

, .. ... ~ ,'" 
... " .... 

~:.u.:~~!E.. - r"lU.a'bllA.ty otettlo4._ fcrt thl tru.l 80trel 

Qf ~ ~ l1t"bs flit .ylhbletll F&S~ on. n., I :aM p.q tx. h the 

$$1.ot'bhBAf#1i:¥ lU'btieete 'WhQ oOlnp1.~ted b t.CilNing ·at 'bo'l\lh l1stlll» 

1.,.11 .• .MSc'll A e~son sf thi' r••ult vd:l~ tl.>.., ot th' in

'iI'e~l\\,:~1on.F",,!oulwdt.cribedin lhe ~ "_:teat,r iWa.ii it 

~:t.1s .-a.%' olo.ely those obtained. 1>1 Wiv1c.tua1 !'toted..... 

'~.,s;r.~1 t.()~u.. Further emUV81e of 'b11e d$.ta $~tl !Xl 

this .'b~ t~ to ebQllr 'bl1l\l.t tbll p'~;p.thod 1. ~ IId:milar to 

~ 1)"":1;v1<1sl 1'OOthQd.ln ttlllf'''Iu1tl:h The ra'l;;$ or 1e~g; as iMi... 

o"t_ 97 1....tltngo~'.~ tb,tJ ,tte" ot l?>raot1ee upon the fOhl or the 

1• .-:1b:$ ~l!Jf ·lUll the Qrdet" ot 111l~1 iii' ill.tN:tel by the. 

Jl*~U!lU1:tS j1Al.rall$l o1.1fl11 'thOlefQund. in F'~01UJ aiN1le. eon4uctea. 

by ini!vU,.l _~h !l\\li1e I .~ • raw of l ...~ ea1 the 

Itfetri: of p~~id.o. etse:&p",~.H in tho 21....1' of qUa~.1!l rtoaJ.1ed 

per _tal.i 



UBIE J:
 

THE RATE OF IEARNmG AND THE EF.F.IWT OF P.RACTICB
 
UPmr TEE l"OI:M ()Fl IEARlWm CURVES 

of._. , ...... I~·.rrh~om '1 Vt:!i'T"·B 
Day I ~.sts 

1 6

1 z T 4
 45 I ,6
Tr~8 

10.1 15.5- 16.8 20
 
16.9a 11.3 20
15.510
 

15,61. S 16.9~ 14.8 00 
15",17
 16.9 20
2
 11..4
 1",.4 

1'1,.81
 5
 '7.4 8.8 lo:~ 20
 
2
 

15.2 
,15.2 17.,2 20
10.0 16.412
 13. 

20
 
2
 

12.7 ~~? 17.4 17.11. 9
 a.s lS-€> 
20
9. 12.5 15.5 14.7 17.57
 ~"t.4 

,16..6 17.8 20
1l.9 14.1
 15.2 11.512
 a. 
~.,14..s,u.,s 17.5
 

1
 
IT.2 1.5• .6 11.16
 l.2.e 

13.4 15,.2 15.~ 16.4 1'1...8. 20
 
2
 

5
 : '1,4,' ::U,.6 13:.8 
14a~ 1$. .11.4 16.8'1~4 ' 20
10
 JZ.I lZd,9".-4 

.1. lit4i 16. 15. 18,. 19., 18.
1. 12. 12•-5.. , 
~' 13.6 14,;,.8 10. 15.6 15.1 1,7.32
 £ 10.0 lS. :1

1. 9w' lS.l 1.4.56
 17.6: zo.
 
2
 16.5~ 20
 
1
 

10..5 9..5
 U. 13. 14. 14.5 14. 15.2. 5. 
U.1, 13.3 13. u.s . 15.. 15.1 16.1.7.28
 '1.1 11i/ljl&.5 20: 
1Jj' 9-.5 1"~, '18. ao1.2
2
 l3,.s ~ Uoli:lll. 13'./ 1Il,.l! 1&.6 18.0 ~. ~' "7..0 Ud ~ ~ 1o.S 1Il. 1M$.G 11.33
1. 16~6 11.$ 1~1JO1L 14.6 16. 14.4 IS., 11.9.4 11. u.e2. 5
 
8.8 u.s u.s u.s 13. ~.z" 14., 14.85.61. 

I 
8
 16.51' 1'.$ lY.5/1$dj Z0 .18. . 1.9,. 1'1. 'lB.' , 20
2 1
 12. 14.1. 16. 1<f... 15. 15. 10. /1'l. 

14.17. 1&.17. ~" '20
 
2 2
 

10~ ~ 11~ 1~.3 12,'& .13. I u. 12.5,1$.,7.1 5
 
la.5. J6.5. 1'l. ~..~ I:19:1 20
~~. 13. lS. u. 1S~ l2..,5".11.5 lo~l lltiS 

Read im~ 'thulu On Day I s1::; ~jeots ~ed 10.1 syllables on i;he f"lxst tr"ia.l,J- '. 
15.5 on 'the seaond'trialj 16.8 on the 'third 1iria1~ and an'iBem, at ~he ~
 
trial. Read stmi1er1y for all days up 'to fif't:een trlaJ.•• ""'.
 . :4.\0;1' 

o 

I 



~ eUPV$S ,1GtteA hom. the .~ given intb.$ abo-ve 

"b1. all· .. .$&i:i~Mo.EJ3.~Q.t;1QJ1. :hl o..er .tudie $ :negatively' 

ao.~~ ~8 have re,.Wly pe. to'UM to· bo 'by;J>icl\l of 

_i)_a! tit 'tail a3:l4. Four f'ig'lJl"8e are herelnol'Uded fdr ill'WI~ 

'"t~. %, rill be notiCfd that t~r1tH& Q-f ~bei~1iAQl s:lE)pe of 

•• .,. ,. tor the MffIt ~A~"tlr Fe~i~ in. Itet,nesa 

to ~ ~~ a.bU:1::~ of tb$ subject,. ~F~:pl•• on Day I 

th."u,~.n. ~g tbfJl'1l1a'b~8COWIl;41~ in live tt"1a18 

~.-.lWb 8.verage of 14.8 on tb$ HC$OnS. tr:tal$ thol. zoequiring 

...,. ~1JJ: Noa~ 12.7, those f'eq\l11"l:tJg nbletrial.· rfil.ca.Ued 

11.•&, U!lA ~o.e 1"",~ fl~n ttiallr.ca11ed 10. 



2$' • 
I 

I~9 / 

18 / 

../ 
/'11 / 

/ 
/1.$ 

1a I 
/
' 

I
14: / 

I':us I 

/~ 
/

11 , ,10 
I 

9 
Ia I 

J7 
I 
II 

ij 

4
 

3
 
2
 
]. 

I.$A't\)T.J]lGCURVES Fei SUBJ;f&O 1$ aSfti. I .~tG 
m LXSir IN law 11RULS 

Read. agure tbueu On. ~ 1 five _~.O"bl ~fi4:rud. 
El.iI'ElrI1l4$Q of 9 fa $y11abJ,$,. on b tVlitt~J w. f>fqlI
lSCJ'V't~ s\1bje.otllllo~ • av.:rs.p.~ 11.,a .J.~' 1m 
the first trial. R.GUl ~wl1 rfl#1 ~r tr~llh: 

i•
 



10 

li I 

/ 
I __ /iLl 

/ 

~7 / 
/

iLl / 

/ 
/ 

............./b 
I 

'14 
I' 

/~JDIII..•.. 

;,.. II I 
~~ ,I 

I~ t I 
~ J 

r I 
S I Key

I.i 
_ Dt.y' 1 n-9 . 

4 J 
1'1>. ... nay XI n-1I i 

a: I 
i 

1 

3 4, I 
Tritlla 

ll'lG'tllm2 

JlWttr.mn CURVES Fat/. I:n1nJiO~a MAs_tIro 
T:EE Lt9T Ii sEWN Wl.r,tAtS 

lmad F~e tht\$l' on D'a;r t ~ .t,bS$~'&!' l~~~d. an 
$.~~ of: 8.3 l!J~:LfI).b~ll m. ~ t!tat tml-. on Dt,a.y. II 
$Wen BU";j1!cibs 1L~d en a._"~$ of thO' 1lifl1e.bl~. on 
the :first trial.' ~d,IJ1nli1aJ."lY tot other tria.llh 

i· 

l
I 



-

20 
/, 

,l.i 
,/18 

,/ 

lV 
:L$ 

llii 
14 
13 
18 / 

I11 I 

I1(> 
/ 

9 i 

a I 

r
7 

6 

B 

4 n".3 

2 

1 

8 

...... Dar 1 

..... Day n .#3D 

FIGURE lJ 

liAaN.tIfG curms Fei Sl1JJlKlfG WRING 
11m w:r .IN In. D.x.u..s 

Ref.\Q Fipe IflhUI On 11q' :t II", olIiUbjMl 1Ai~ An 
ttW1"e,S6 of' 7_4 $y1:ua.blflll en * AlR 1rU.1J-~ U 
t.n sub ,,",oots ~ ema\9W'1ll,11 of 9.' tq110i'b.. '* 
the ttrt'b tri.e1_ .JkM6rl111uq t. otbor irU1l. 



:f 
1'1 
~ 

I 

) 

I 

,\ 
1 

Iu 
\ I \ //" 14 

/ \ I \ I 

/ '-U / 
11 / 

U 
10 

9 

e 
f , 
Ii 

"S 

2 

1
 

-Da.:r I n~3 

.. ... Da.y-II n,t 2 

1 2 3 4. 5 6 " a 910 :1.1. la13 14 11l 

FIGUlt;E 4

LEAIDUEG cuam FOSSO$JEO'!S Wi.S~!m 
m LISf X!1 .FU'TEm~' 1RIAI,s 

R~ Figw,*IiI thus t OA D~ X ilh:'flEJ stbj oet, 1\9liU'~d. EW. 
s.~agfit Q£ 7.0 syllable' an the t:h'l3'btrial1 on Day IX 

.two. litUbj$ots1earned M. aTElre..ge of 11.5 q,llo.blts on 
~ f~st trie.l. R_d tJimilwly £'O~ other trials.' 

I 
i 

J
 



b etteot of praotl~ onl-.rx@.g ou~esis:U.l$Wise evid.ent,. 

tb$ m.tidal rifle gsaen.lly be1ng steClJper on tm neon! dbw of 

~tlCe 'tllaa on tbl first. Po:r c:amp:Le,.in tbJ grQUP Qt. lU'bjtl eta 

who ms..... ~ lUt .in fin tr1ah • ~ I iba a~age.numbeJl' or 

ITUab1e. Hea1W on tbJ .tint tl";Jt:l.l •• '1.4 J (i1·ne..yllthe ELvete.p 

n~ .. :Lb,,$. In the gt"QUP .JI'eq~ed fifbeen tria.l$ tor 

m~ the n~ r"eaJ,W QU the t1rst tr!a.l Cltl Pfl.y I was .,J .$11 1):q IX. 

11..5. 

Dlft oriel" or leal"ning the$y'l~b113S :In 10131. ~~1:mG a.lso 

~a with the t1nd:1nc_ Of investige.to,rs 1n tie f1elcl of1nd.;1."Vidual 

mrt'thod \Vilo haw eJ.most uni-.raa.1q' found thla-tb f~#t; .and leon 

ter. ~ a eeri-ea e.ni .~ WIt.fi(}.e.ni beri. 

Bob.1n1<W axd Brown1.4 in a reoent B~YUSing ·tbt .tntlf.fipl:tion 

methotl of learning %1OlUltnlQ .1Ua.b1cu~obtainQd. t~sUl{j. f¢i1!U._ pi 

6.. 9, 12., 15. and 16 qUabl. a.tj.. J.~ bY' kn subjttcts:. !rh«r!r~ 

port a. JF1lI~. ad.~e .fr¥t' both ~oy and. finality. h'1mAoy 

~ ann gee.te1" --.utagCl than :f1.u.al1ty,. tbt p>lXJaoy .ttClC't 

extc~& in d.V- OVEral!!wral :i,'t~ in the .fU"'St Pt>rtt~ of 

the 1ist.altho. th& f'ine.U:cY-El££eot ptawEd much ~e l:lm1ted!t 

Mt_ 

I 

t ' 
I 
I 

I: 

1
 



27 

~.15 ea_UO'bMa .~r~t :in $'b1b., ••• learniXl@l in 

.ftttu1~ to It. 'lllh.we&.Qt ..l~t1on ot ""Ji!-!.t••~o. 1'be:mean 

~_l1:11r tIkt t,.l.· "qutr. "bC 4It1b1B",bt tb.t'.J1ittt'"'sa.! in 'bha fir s11 

••1l1Qn .. 16-', b b )JlUQ••etlon 34~8, .4 in the' _ $~len 

is,,f.> ~. thA!l Fi.l1"l~r.,,_¥ ~llt,r ~_!riI. tho ,e near the emrancElI 

~,,,~~,, fk"'~·~. 'tthoae neariQ) g-.l next, ant the mlddl. 

#,QUJ~~•• 

J'ersil4:L1 ~ bll $tttq T&3Ated the pr<1b1em {}f pr1:ma.oyand. 

retc'4InQtI' to the reoall fJf firttr/il;t1ve ni\t&~1al. In dee.lhlg with ~ng

t11l_.bl.1 ht reported j'8t'tna01ClS be!_ tar super:1Gr to 1"eoe1'1C1 as 

an a~ to reoe.U. 

In-the p*&a.,nt 1tl.v,.'b1gs:ldQn 1n :cr-der taliftermine the Qrder 

of 1P.rn1tJg tho wlter r·$oW'f.\ec1 the average n~ of t_. each 

$1118.1:>16 ftS a••11 oarre·o'bly &n~ then %'e.t1ked the '''VBri0WJ .podt1q'L8 

il'l the seri.je.cOG~11. '.the a,sWlll?~,an _8 that 1t a ttyl3Abl• 

• , l~ evlym t'b$ ••r!:es,; it would. be X'EUilpond,.et to ooXt:t'eotly 

in tbt ~u n~of t:1lUlIlUl more trequettbly than e. ~lhb1. leaM18d 

3£1:.,. 1'he syllable lea.md last lTouUl U~ Be be l"Gsponied to oor

~sotl::r the t_est numbEn" of t1mls" 

14# 

10 Oarl John W1lU'4en, .. h:boo.oy tJ:ld RtolXlP'1 as FaotOl"G 1n 
Cus-.4....() Ilimination ina6iqlus ~e,tt J,~~. ~ ~?l.~ii,a.,l, 
Plllzel1<>3.0a, VII, (April. 1924).. pp. 98..116" 

16 Arthur JlI!lrsild, tlPr:JJn.a,oy. ReoE01oy, ~equenc:Y', and V1V14ness," 
~~.~ sA Iil".xJ2ea1.%l'1$~¥;hl PsWhoJ.QQ'*, XII, (li'tbrUll\1"Y', 1.929), pp. 58-70. 



:IIll'b» 11'lwIr8 b Q~ ~ whi"hth, .,lle.bl$1!l W'flr'tJ Fe

ae.n'Md, _ ","N.g.ll-" of t•• each _I 8:0.t4 oextrttrbJu. ani 

tkl;'Q'~$\" • "*'101\ tbilJ sgUGl.bletl w:eH 19,:t"Md. 1l It Will 'be not. 

that p~.••r. m&mMa an e.4~te.ge ow:r finalitY'_ b &VirClr.ge 

"-)111: ~rd_ ot tbe ~~t~ ~4.~ Qt the· U.at •• 6.&$, of the final 

:PQrtton 9:.,00., ~ot the mWQ.1I. )Qr'bi.l)JX 14..,'6. 
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WIB IX 

anu.l3LE6 IN Ol'lDER OF IEA1mllG 

ill ::: 

. ,J r: il !: ; : : 

I 
a 
6 

17 
G 

1.0 
16 
14 
12 
11 
19 
18 
SO 
15 
8 

18., 
4 
a 

:, ::::::::: 

',; +i.is: .:: ::: it I : 

fiG.dOli 
61.a15 

,64.91 
53<tJ4 
63.76 
'9.9~ 
151,.70
".00
56.53
oB,atia 
1••Ma
••ae 
47.6.lt1 
64.01 
&6.17& 
53.,1'5, 
sa.?&5 
'oo.aOti 
00.96 

ex 0 8' 
e~'~tq .00_ 

:a-a tabl. thuru Syllable 1. Wlll.s.o,,",d OOM"&Qtly 
1411jl55 time'S in tll$ "\#tal numkr of tI-:1e.ls" tM1".... 
fa,.. 1n order or. leu'ni.ne; it rank. firat. bad 
ab13ar17ftOX'" ,oth$r _yUe.ble,., 



$0 

~, aft other ~8 or 'til:e~ t.ht or_ of l-.r~ 

SUQh.lJ;8 1l'Cllo,wi1ng '. t1ret tnal 1'11 'Whim e. $1116\'ble WUI carreo'bly 

eb4okM.4tlWi. ~" ~ a _thoi mlght _11 'be \W1~_ 

on ",_i, tba:t the.t$:t.ISIlI..gOQ! '.1 ~f ilhe obano. tao. 1. 

tht .'*1tI .t ~'~t1eu1u .Ulblt ." lUlY. p.r'b1~lar (JO.81on. 

A_~i"'" _~ .,.k :a q1le.b:le· .~r~tl1 on th.t ~4 trial, tr:w 

~~~_. tUl to .t\)$~ on _ tQtn"th. F~ tho" 1"._0118 there 

..• _0 ~ ... ,~tt~ .... h1 ~g 'llht ItmageQt all 'bM 'br1a11. 

An 



~.rilWtr.' ~ta.n tQr the '-J>OIIl. of d.••nn1n:Lxts, 't1b.e 

reli@,U.ltr, of ~Qn$Gn. r.lyUc;blellO..,a derived Dr e. ~l"0UJil '9ohn1que. 

A:$ u t.l!l~e.1d:m 'm ~tt.rb was *0 te o~t'. this groU1l 

t.~.: w,4,th the .U'tl\\nnarl :lnti"uWtJ. 1ie~<a._'. ~h. "."ult,. 

$:$(»n '.~ant th'f foUwing oonolU;i1011s• 

.n. x~.u.abi:utye.tttoi.,.ttC1r MnI:.nst ql1e.b1ga, p"•.w 
by a g~tiU' '!»ehn1que in the :p"e.lHmb invfurb:Lsation 18 ,61 -,04S. 

1'b!(J tt~~G.fa;v()r"b1y With the fin:i1ug' p;"'$V'!o\t81r r'Jmtd 'by 

~_l~j.t~ator$. 

Wbe: plUp _~hocl of p'oe~ IA.p,.e.r. _ be "Ill IP;ld.8fe..oto.rv 

as t_ c~11 ueed, ~.m1'riAual :method. fbat t_ ,pro""P POOCtdUl"I 

_a.~e8 a'b~ the $~ thing., d9Qs tb.o lnibidual .-.04. 1& iUua

trla.'bed by ihe letU"~$ C~$" the $t.fec'b of ptllet1o$ upon tb!J ferIA 

ottn. ~~1f ~ tmonler <iJt J._r~...J.l of wh:Loh are e&luJn:t».1l1 

'\:ilW ~ a$ those :r.po~ 1110thElr e;qer:lmeml" 

mailto:reli@,U.ltr


*~m.·,.h 
~ a,*~•. 

~~Iit. C~:L$;$ S"1I A 
~d. ••1d". 

S'l;~Q\1~J .. Bit, ~fA. , ....'._ .•0., Ot1ie., tf1l.le ntliAb1Utly of. 
!to)1a........)':L3Abl.· S~O/I' .., It. ~ .fPJllll f!1IillM".!4. ' ••M1Hb 
xvn,. (A;FU, 19K),. t!9~0Il" 

T~on_ ClM\r1Q,. Il·tbu:t$e. 1%1 ~1," U1lt,ublU¥4','lluJtor t
, 'tib1itdJt 

....Gl.$ St~te. 'leUMit'S Ool1ege, bJOr1a,~I, 1938, 47 ". 



Wuden'i,Oa;rl 4()hn~ tJPr!;JIIIM~f aM Rtoenoy QS Faotors in ()l.al"".,....-c 
1tl~'b!~1n fA 1t1,1ut •••," .JQ;urn;Ql st 1bllr.nt~J.!ii!h!l.7j 
ld.V:E.:t (~Ilt't'Qb"'.191$ ),,53$-562. 

~ ~.~ IH'I~ ot !l.':f:pe 01' i'nd,ninc upon !l"fMlllt'en:ce" tI 

U. .~~S~ ~*qQ~ mn. (-.reA. 19ST), 



APPEND IX .A a,1 
20-1 EO-II 

1 GEB ZYF GOM 

2 ZYR ZUT XAW' 

3 ZYL ZOB GIK 

4 YOT VUZ JIVV 

5 XOD ZUJ ZOG 

6 Wos XAY KIV 

7 YUB XY'I.. ZOY 

8 TYW ZOB RUY 

9 LEE XYJ JEC 

10 ZIS XOV ZOIC 

11 ZAT YIQ ZAW 

12 XUJ KAQ ZOR 

13 YIR '\JiroG ZAX 

14 YIE ZYK KIZ 

15 Gore RYJ NUB 

16 BUQ VYT GUE 

17 JUZ UYB QOH 

18 QUS XUG BIP 

19 QUN XA.P SYQ 

20 srK FUP (JYJ 

NAH 

KEH
 

ZIR
 

EUVv 

XES 

ZYC 

FEP 

CUlT. 

JYK 

VEP 

GED 

!JUW 

PYD 

ZIN 

ZTII 

ICAZ 

RYQ. 

QEY 

LIW 

PlY 

ZOV 

XU'£ 

BYV 

NIJ 

DYW 

XON 

YIN 

XYH 

iCYif'[ 

wac 

GYE 

VEQ 

XIG 

GEX 

J.1EZ 

'rIV 

ZIe 

TYQ 

NUl{ 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

QEB 

ZAS 

QUP 

VOH 

JUG 

RUQ 

,IXX 

CEX 

FUB 

QEF 

FOQ 

1.1YZ 

POR 

NYQ 

cux 

DEJ 

UYW 

VIR 

GYZ 

BEJ 

QED
 

QIY
 

UEJ 

Gye 

JEH 

SIH 

YAB 

HYJ 

GIG 

XUF 

YOH 

QOX 

XAZ 

GEF
 

HYP
 

QEP
 

JEG
 

WUT
 

KerrT
 

VOJ
 

BYJ J(AJ 

SAJ TYZ 

CEH RIX 

FYK IrAX 

XID VIB 

TEV 1"lUP 

DYQ TUH 

QYG NOJ 

BEP XEY 

QID JUL 

HIV QOD 

PAF KIH 

RYX YIJ 

GIY ICUQ. 

JIIC KIG 

1EQ. 

HYB QUI{ 

QON 1'YF 

ZOP HOX 

KEJ QyW 

VEJ 

REX 

QUE: 

HYZ 

KYB 

.:KEG 

XAR 

GUC 

VIQ 

Tw 

BEG 

ZEH 

KAJ 

QOY 

SEB 

XAF 

VUI~ 

GIH 

QAM 

VVY1I 
.~,--~.,_._--~ .._-'

7~SffJ 




