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THE FACTORS OF PLACEMEN11 AND INTENSITY 

OF EMPHASIS IN LEARNlllG 

INTRODUCTION 

Purp-0se of the Study 

Several recent investigations have been made to 

determine the relative etricacy ot emphasizing the correct 

aa opposed to the incorrect responses in a simple d1sorim-

1nat1on problem. Although it 1s not clear in the literature 

on the subject . the investigations have concemed themselves 

with two problems in relation to the influence of empbas1a 

in learning . 

In general , 1t has been tound that when in!'ormation 

ot correctness ia conveyed to the learner by an emphasizer 

placed 1n connection with the corre~t response better per­

formance will result than when the information .ot correct­

ness is conveyed to the leamer by the same emphasizer 

pl.aced in conn·eet1on with the wrong response. 

It has also been found that when no information 1a 

conveyed by the emphasizer little or no d1f'ference will 

result in the performance regardless or how the emphasizer 

1a employe4. 
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F<>r the most part t h e proeedure h ave followed one 

or the oth-e.r or two methods-. On method consists 1n pre­

.a·ent1ng to.- the subjects a aeriea of .aimJ)le, discriminations,.. 

Some of the subj et-a 1n this method receive an emphasizer, 

such as bell. a 11ght~ o~ a sh ook accompanying each 

correct :re:&pon e as- a -&igna1 when the res,po.n..se just m11de 

wa correct. Other sub eets receive the same emphasizer 

acco panying eaeh 1noorreot :reapon&e as a s1gnal that the 

response jus-t ma.d,e was wrong . :e seeond. meth od ao.ns-ista 

1n presenting the eeri s of' discr1m1n t1ons to all subj ets 

in tht s:ame manner. Part of the time the mphaa1ze1' occurs 

in conn ·ction with the wrong res onses.,, p rt of t he t1me in 

eonneetiC>-n w1 th the correct re- pons s ena part ot the time 

aoea not; 0cc r t a.ll. 

On~ pu.rpose of t h i& thes16 will be to clarify the 

resnlt:s of prev:tous exp-erilnent.ers i,n regard to the parati.­

eul r problem 1nvest1g tad an principle discovered: . 

A second purpose of , t his. thesis ls tq preaent- ·netr 

experimental e id ce and ,an explanatory h.y_poth-e-a1s ror 

th first mentioned probl . .,. that o!" the rel.a. i ve effieaey 

ot phaaizers whj:ch bear 1ntormat1on of eo1r:rect.ness and 

Which accompany correct O? 1ne-orreet ~e pons es. 

JUstorieal Development 

Th original stud7 oft s series. was m de by 



'Tolman_. Hall, and Bretna11 (lS-52) . These experimente:rs 

bad subje'C'ts l~am a 'punehboard' maze un'd:e~ eond1t1en4 

• h1-Qh var-1 ed fNm group to group.. the maze e•one1:ated of 

thirty p,airs ef holes M-ranged in an 1~gular spatial 

order$!! a boa:rd. thr'ee feet Etquare. One of each of' the 

-thirty pe1rd 0£ holes was eonnect·ed with an elee.tli'ie 

•dPeu1t s.0 that when the :stylua WEU:J. inserted it rang a 

bu:3t"ce~ or., t'o~ aome gnup:f.l . .- gave a shoek in add'ition to 

., ..l'"tnging the buzzer. ~he· Bell-Ri.gb.t group (BR) was- in:stwot ... 

ed to ,aele~t the hol.&a w'hl¢h e,aused the. buzzer t~ soun••· 

The Bell•Wrong group {BW) ·was in trueted to avoid 'hhos~ 

holes . A third group, the Bell-Sbocek•lUght grottp {B.SB) 

. ....a 1nc$tl"Ueted to ae.le<::t. the 2ame holes es f'o·r the BR 

g~up hut in addition a sho,ek aeeompanied the buzzer. A 

toul"th group was in11.tructed to -S:V:01d th• boles. whieh sounded 

the buzze.r and breught a ·shock. T'his group ls ealled the 

Sell-Shock•Wrong group (B.~W)., 

Befor,e t .be subj ·Efets w,ere i n.formed as to what to 

lea.x-n they· were gtven a .tore ... exercise of threoe trial~ 

dtt:r.1.ng Wh.1oh they placed the stylus in f.Hloh ho,le o:t th~ 

thirty pa1r·a. Throughout this fore•exerc1s.e the emphasizers.,,. 

bell Ot> bell- sbock, wei',e present aoeording to the ,eondition 

lb :I.on 1'Q:uld be m • 1nta:tned tlu!o-ugbout the learning pe~iod. tor, 

a given S'U-bjeet. At th-e end or the r-or,e-:exe~ioe. the Sllb•. 

jeet• trel'"e 1.nshrueted: ~ither to sele-ct or avoid. the empha­

a1sed holes. The subjects we~e st<> p-ed at 'the end ot one 



er:rorlesa p~ormanoe or at the end df t•enty trials . 
I 

l:n Wable I is pyeeented a port1on of .the r :e,suJ.ttJ., 

TABLE I 

Comparison 0£ Pert'orm.anee o'f' the G'.rciups 

D1ff .='d1fferenee betw•en means of errors of groupS' for 
twenty t:rtaJ.s; P . E. d1ff'= probable $lf?'Ol' of differen•ce; 
O.R. =eriti.ca.l ratio or difterenc-e divided by P. E.d!.tt: 
P=chanee,a o--t such a d1f'tei-enee, be1ng e. true difterenee 
and n:0t one du& t Q chanoe. 

• ! - -- ¥ 

Jlean of f'1 rst .minus Dii'f' PEditf on p 
mean or second . 

. tii Be!i-.wrong irt'!nua Beil-lhght !3.41 a.as 1.-95 
Bell.,,..Sh.ock .. 'Wrong m1n\l,a Bell-

Sbo-0k--R1ght 23.11 7 .. 73 2'. 9-9 .-96 
Bel.l-Shoc-k:•Wrong m:inua. Bell-

Wr&ng ll.60 '7 .l.9 1.61 .va 
Bell:-Shoe:k..,Right minus De·ll-

Right 1 .. 90 7 . 43 .25 .l:S 

These dj.f'teJ"enees, with the e.xc~pt1<>n of that be-, 

tween BR and BSR, are i.nterpreted by the e:xperlnumters as 

proli>ably being s.1gni.:f1cant ~O"f! the group,a 1n"'lrolved:. '!'he 

reau1te do auggest that when infonnatien is conveyed to- the­

l&arn-er by means- •O-f a sbo-ek or a buz:£er s0aunding in conn-ee­

tlon nth the correot r esponses the perro-rmanee is better 

than when the in.formation i:, conveyed to the learner by t h e 

shook or buzzer in connection with the 1nc-orI"eet r~spona,e-s. 

The re-s-ult s are not ao elea:r as t.o whetheJ' combi ning the 

tya- empha.:s1zers 1fi11 produce greater dif!'efi'enc~s in peii"orm­

ance u.nd.er the same conditions. 0£ 1n.roma.t ion ... givi ng. 

Tolman , He.11, and Bretnall have ~ormu.lated the results 

,c~ their tt,t'udy 1n three 1awa,- only one of wn1eh i s °'f import-
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ance 1n the present 1nvest1gat1on. fbis formulation wlli-eh 

is to be eonaide-red 1s the Law o,f mn.pha.s1a. Tolman et a1. 

have stated t hat tt:ay a Law o-r Efflpbas1s we. would mea,n the 

asswnpt1on that 1,n a trial and error s1 tuat1on learn1ng 

consists 1n building up_ little pa:ttern.s or gestal~:S in 

•hieh the eorTect response is set over against the i neorreet 

one o~ ones and the f'U.rtb er a5<:sumpt1on that an ac~ent or 

emphasis (auch ae a be11 or shock) upon the eorreot resr»naea 

'Will tend to favor I.earning whereas an accent or emphasis 

upon the wrong r.e-sponaea will t-end to hinder learning .. " 

At :r-.c~ value this law may be- o~i tic1aed f'!'Om .s•V-e,,ral 

different points. Firat, 1n st.ating that an ~phas!e on 

the .eo:vre(;t responses f -av,o:rs learning and that a.n empha.-s1a 

Qn the wrong responses hinders learning1 the ex.perlmentera 

have s.pp.arent1y a:ssumed some int&rmedia.te learning eond1t1on 

which !a u.nai'fe,cted by or devoid. or emphas12.ers and whieh 

a-Ct's as • basis f'.o-r judging learning which has been favored 

or hindered. Sine~ t he?e were no groups that d!d not re-

oei-ve an emphasize.r in connection with either t h e r1ght or 

wrong responses, it 1s reasonable to assume. that the e-xperi-

1n&ntere moant only to compa;re the- t•o experilllent·al conditions. 

A s-econd c.rit 1o-1sm of the Law or T2nphas1s as formul:ated 

.-b.ove· ia that 1t does no:-t clearly d1££erent1ato be.tween the 

1nf'luenee of the 1nfol'ltt1:lt1ve tector involved in the e~peri­

mental oond1·t1on& @d the: 1.nf"luenc-e o.f an -emphiud• as an 
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1»-t$Us1f1er. ln ftil1ng to m.akie eloar th1.s dif:ferene•e a 

gre.-t deal ot oonf'us1on has ar1-tHm. As stated_ the Law ot 

Empb.a.s1.s implies that 1t ia the a et-1on o~ the inten eitying 

tntluenee or the er,npha:sizer that accounts tor the a1trerenc.a.a 

in pe-rtormanoe· ,1nder the different conditions. Sinee tbe 

e.xper1menta1 conditions -.ere not ao organized as to el1m1• 

tUl!te the· 1ntomat1onal t'acto;rt1 ru> such 1mpl1o.at1on 1-• 

justified. It ae.ems clear., however,.. that 1n part thia. 

1mp11eat1on w-as intentional. aB will be pres-e-ntly demon­

•t-r.ated. 

The third crlticism is that the La.w or Emphasis- does 

not elea~ly formu1ate th~ one rinding tor which the results 

are t;"elativ&l'J' elear and for wh1eh the 1nvest1ga,tion was 

apparently designed. tJhat was. found lf&s tliat wh~~ 1n:forma­

t1on ot eorreetnesa 1.s given b-,. an Qlnphasia upon the eorrect 

Jte.:tponae-s the pe~fo.manee 1$ better than when inf'orm.at.lon 

1a g iven 'by an ,9inphe.s1s upon the, ttong responses.. \ihi.le 

th1s 1s e-erta.!nly not el.ea.rly expr-essed~ 1.f" 1t is even 

ilttplied~ 1n the Law of' lhph:asit& a4f -atated a b-OV6:,. it iit 

rel.ati ve17 ce}'."ta1n that in a l a r ge par-t this f'1nd1ng is. one 

whi eb •aa meant to be expres.:s-ed. 

That TGlman et al.. meant to 1mply 1n the Law o't 

Emphns1e. t h at both in!'omational factors and faetors of 

1ntens1ftcatlon • ~re operative seems e1ear rrom the statement 

rega:rd~ng the .function of th& buzzer that tt1t ((the buzze.r)) 
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,ubjoot that the Nul~tu;e jWJ1) ma.de t• right (or vietJ -u-eNa 

that 1t t,a wrong) attd !t th-el:"ctl)J al-10 ~-1,d~t• tne ane 

ho1e <,r tM eth•~• • { 10$21 th, &ll) fifr.fi.t the t:JtPOtt1attnt.o.r• 

h•"·•i to $-ottte flxt•nt, dlfterentiated betwo♦n tho two fnetora 

and l"..av• abo'IJtl their belief that both aro involved. '1'11& 

a1gn~1tng facto~ 1a noted as we11 as the 1nten&if11ng 

t1i1otor~ lt le d~Se'>atGd that he,reattel' tho !.nftln~a.tt-0.nal 

teoto~ reoe!v• .epec!al d~a1gnct 1on, ttio 1'unet1on to b• 

$tprGaee4 ae t hG te.w ot Plaoein®t ot !hphaatis o.nrt de.tined 

a• tollOW&t Wh~nJ 1n a stmple dieerimination prebl@• 

Wom•tiQn of <H>~ri,etno.ae te i)On1'11yec! tQ cthe l.tu1me~ t,:y a 

•aom<1thin3• napp$D1ns in ot.>ntH$bt1on •1th tl-ui oorreet r(tspon.ee 

cd a. 1•~k ot an7thtne happ$1ing tn eonneot!on wtth the in­

conect reeponac. bott•~ po~~o~nce will reault than wh~n 

1nfomat1on ot eo:rreotneee 1e conve7ed to the lea~or bf a. 

••oau,thms " happertl~g ln o.onru,at1on w1 th the 1n-eotc-~eo1i 

·"•p.otttB •t'ld • l•ek ot a.nutbina ha-ppen1ng 1n c<>nno<lti~ with 

t~e .co;t•!'~~H-~t »o.~~n.t••·, 

tat&~,. 1l'l V&J.)11 to D~. 6ood'1POU!h1,,. folmt:u'i ( 1935) 

re4ett.nn the Law of &phaat,., lle now statoo that ,f}'l.1hi$ 

1or!t OOod.tnough (1933) o'bjeGtt,d to the int~rpr0:to.ti<>n 
o1 ·~•u,ulta 1l'1 the 1tud7 liWld-6 b1' 'rohunn, 'lta11 and !retntll 
(19at) on ttto dittoirent ba~•• • S1neG the objection• wo~e 
adequa.tol.y handl-4 bf Tolman lltld a1noe th♦lr dl&cua&tc,n. would 
add nothing to the pre~ent (U')alye1t thay •r& not ooneide:.rod• 
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ln S.t$tt (!,1):t 1tnd♦i' ll:t1ll~ca.tton 1n pe.-.rox,nstlce, 

'l'qhlan MA ~<.H:l~untQd for th~ d11'f~~•nctnJ ln the pe~fo~~nee 

ot the gro-tipa und.ott thEt ditt'er~nt expo;r1montal conf"itione 

!¼S! ,!! ·~&rd)! ·9!, !ex: '11£,ter~oee l!! QJI\Ount l.earned 'llllt 1~ 
~!~8 ot t,&9t<>re •1t!9!1 iri,lt~en~E! !l1.! Q•f:f'ONGnO~ s ~tll1 e&• 

t1on of •hat ruu, be~n letrn.ed. In other wol'daa th+.a ?':?.3u.l-te .............. ---- -------- ........,_ • . 

Whi,ch have beHm .t'tU'mUl• te<l •• a LII.U' ()f ·Fla4•ent ot I~phasis 

h• corie•ive4 •• 1,~1na a prin-cipl~ or pel'fo2'manee and not • 

principle ot learning. 

Beto!'~ .p-atus1na o:c to a dibcuai.:ton ot B\lba~uent, 

oxpei,1uumta 1et ttiJ ~a.nae tho content• or the paat ,acveral 

pAgo11. Tvto d.1ttt·1n¢t pi,oblf!mfl ha~& 'b•~n ehown to e:<1 st 1n 

Jlegatd tit th• tunett.c:minn or ·e!'!ll,7!la-,1~air# in tainrple dlaer1m~ 

ation pl'Obl•••• One 1• the probltM wh1Qh ha~ boen lo~lat4d 

in the tiaw _of Pla~~ont of F.mpheats. ~- weoonl't 1a tho 

p~blam or 1':be POI pl-.yod b1' th• 1nt4l~tU,1~6 lntlu.ono'• 

of t-he e.,ipha.si•or. Tho puncbbo~ mo.• ttu47 1;1tade by tolnumA • 

Rall and' Dx-etna11 ·save ev1de.no~ t:or the to~e-.. bt1't. not to~ 

the latt.,r. 'l'he orig!.n.1,11 f<11'lmlat1on Qt th.~ La• of bphiud,a 

aeema to oe fault.7 1n <.lne reapoet by J'ailtng to dtt.reront1ate 

oet•e1n tb• 1l1torat•t1on.el to~t-~t- Snvolved and tht, 1ntena1• 

t,,ing 1nf"1l.letu)i) ot tbo •Phtl:&1~•~,. .$JI.d. 1n an<>th•r r &ttpeQt 

by !ailing to. stato clea~l.7 what had been .tout'.&d. ~• aedond 

totnJU.lation ot the Law oit ibphatla plueed on inercaoed,, 

al.thou~ u.njuat1.t1ed, •Dha•i• on the ro1s playod 'b7 the 
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tntena1ty1ng 1ntlu~nce ot tho ~~phae1eGr end aleo to have 

aooounbed tor the d ! tf'eranoee ot tho oxper1men tal aroupe 

in tot-me of por onnanee factors rather tbo.n learning tactora. 

aa had prov1oualy heen done. 

9efe:)t"o cons1de:r1nu tbo ~v1d$nee oonc•mtng the 

1ntena1f'y1ns tnt"luonoe or the empba•1e•r• let ua oonalder 

the further e~porimental -evldenc whicb bea.ra upon O\lr Law 

ot Pl4eement ot phatda. en11ng&I" (l.934)1 • nttlln and 

Ratz (1935) an stileck and La ha (1987) h•ve nll repeated 

tb C ltromia •xper1ment under cond1t1one •••ent1ally 

1d~tio l with tbose or the origin 1 •tud .2 ftu0,~~ Hr, ot 

t he r, a,11 ta or these •~p~riments and ot the C•liforn1~ 

e erlm nt t• ~roaented in ~able II. Th•a• re,u!ta ar& 

only those fol" th-e experlmonts in W:i1eh a bu.ezer waa used, 

&4 the phaeicor. 

In rour out ot tlvo c see it ls seen th t wbe sll• 

R1ght g .. 0,1pa porto ed in a ann•~ saparior to t~at ot th• 

¼1110• Uuene1ntsf>r1 • exp~rimont was primar:tlr (U r•eted. 
at the problem or the 1ntona1f7inc 1ni'luence of the empliasimer. 
only t~at o~1on of hi• results whioh bear dirootly on th• 
Law <>f Pln.oem<Jnt ot FtGphaaia n1l1 be eonrJ1d~ried at th1s point. 

2Beca,1se ~t the mieun eretand1ng ot just .1A.t problem• 
wore being 1n~eat1gated, ch~30~ have beon hurlod back and 
f>orth bet1uten th& •ar1ou• 1nveat1gatore. Since the problem• 
have been ~ifteroottatod in th1a s tudy it woul ad1 nothing 
to d1aeua the$ eha,:-i eo. The re der 11 r-eterrfld to !\. ena1nger 
(1936) and io.l1n «nc K t.z (lC8f► ) fo1• ore speclf!c in!"orma­
t1on, 
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!ABLE II 

Oompar1 eons of B~ll- R1eht an~ Dell•Wrong tor all p'Unch• 
boa.rd eJCperimente 

CB-t41tttrertoe divided by P.E,. ot the difference 

~per1menters D1ff . C. R. 

=: : - ~ i : - I I =-~ :, :; ~ 
1'01.m,an, Hal l a B~etne.11 l.03. 81 11, •. 22 13.41 1.95 
Mu,e~~inger (Pattern A) 116. l 146. 2 29. 1 !5.~ 
UuGnzinger (Pattern B) 125. 5 124. G 0 . 9 .2 
Hulin~ Katz • b8. 2 76 . 0 1'7 . 8 2. 3 
Silleek & Lapha 64. 7 llf "S 50. 8 5 . 5 -
1361l•W:rong groupt. \'there this we.a not t l:1.e ease, the d.i t'• 

ference i s of no s1cn1£1cance. The most s1gnlficant di r­

:f'erence we.s reported by Sillec:lt and Lapha (19~7) • lrut the 

s ize of the dt fferebe• may be ~eld partly accountable for 

~ t h e d1tt~ren,e.u~ in J.es.rn1ng abil1 ty Q.f t;r;.e two groupa 
, 

used. ln a et,-lus ma~e t ho 1ndividunl s ,who composed the 

Bell- Right group were found to be better than t hose ~,ho 

composed the Bell ... flrong group. Tho d if!'e};'-enoe 1n th~ 

rJOall peri'omi.a.tio~ tva.s 8 . 73 time$ the P .E. of the d1f't'erenoo. 

I n gener al• then, 1t ma:,- b& said that the evidence offered 

lzn the Ca.lilorn1a experiment the construction of 
t h e pun.chboat-d maze was &U.<:lh that the etnpha$'i zel'$ oeonred 
always on the same holes. '!'hi& men.nt that t he groups which 
reo~iv~d the emp.1111:,is on the right respon!!es lea.med a 
different set or holes than the groupa r~ee1ving th~ emphasis 
on the wrong responses . Invest1gation to asoe~tain a 
possible d1fferenc& in the difficulty of the two patte'f?ll 
hai, shQ\ffl no reliable differences to exist; ., See lruen~inger 
(1g34) and Tolma~. Hall and Bretnall (1932) ~ With the ex~ 
Ctlption •or the e211.s1ts reported by M.uenzlnger ( 19$4) the 
diftorenceo are betw~en the performances on the tw patterns. 
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Ught-on-•rong. Whils thee e d1.ttel'"cne~a ·w&re not highl.7 

alt,1if!.011nt they 1t0i-e 1ntf>,i,l'e1H.xt aa np,0~1ns th• 

t1nd1nsa Wh!ch have oeot1 toftllllat-od tn tbe LAw ot Plaeement 

ot 'Uaphaa1e. 

Jere, lot '1U .o,onatt!er t bo $V1tlet,\ee as to what '-P!lueneo 

a ?!.')ere tteomet hing~ happen1ns 1n oona1etftion w1 th a reopQnae 

ha• uoon th~ prohabi:Lit1 th&t thAt ~esponeo will be ~e,., 

pea tea. ln t.ruoo~1n~e·i--• s f)tudy ( 1034) ei&ht gr-t>upo w-«t~e ~ 

with ,retematio vsrr1•tions in the plnecmdnt ot tbe 

empb«eieera, In 'la'ble .t:tI ali'tt pro•ent.d tlru, ci-1t1c-ol 

ratios At th& ditf$rePoo~ obt•ine4 bot~~ea t he group& 

ooapared tor twen~y tPlnl~. 

'J; AB.Lt: I It 1 

CQmpt~aon Qf g4otora in C~l ort,do ~e~(Wtt 

o~ a!tfo~etu;;• divJ.ded l:>7 tb.o pro'babl~ f.fffOr or tho 
d.ltf Jt.~ce. . _ . . _ 
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From the results presented above it aeems more or -

less evident t hat if' shock has a..ny influenoe upon the per­

form4nce of subjects learning the punchboard maze it is 

ins1gn1ticant. 

Stephens ( 1.934) obtained evidence that if 0 some­

th1ng ff happened when a response was made the prebability 

was 1n'°re-ased t hat the response would be repeated.. When 

that -u aometh1ng" informed t he subject that he wa.tt e-ucoes.s-

tul t.he increaa-e in the probability of' repetition was greater 

and when. that "'aometh1ngtt 1nfonned th,e subjee-t thirt he we.a 

unau.cc,ss:f'ul the p~bab111ty of repetition was decreased. 

'l~es& results were obtained by having tbe subjects attempt 

to place the point -0! a stylus at e part.lc:u lar spo.t on a 

hidden target. Arbitrarily:, some o.f the respona,es were; 

f'ollowed by the flashing of a letter. "R" which the subjects 

had been previouely 1nfo.nned meant that the.Ir response wae 

con.-$et.. Oth&r responses were a.rb1t-rar11,- .followed. by the 

portion or the Law of Emphaeis whieh we have refon.nulated 
1n the> Law· ot PLa.eement of Bmphasi,s . It would a:pp,e:ar that 
the 1ns1gnifieant differences, between t he shock-right and 
shock- wrong gr oups is contrary to the plaeement principle. 
"l'hits 1nt~.rpretat1.0n oannot be made &1'n.ee the eontpa~1son:a in 
Table III are between p-airs ot groupa of which one of eaeb 
pair bas received an emphasis upon botb the wrong and. th• 
correct rea.ponse.s· and t he other has r~c,eived an emphas1e 
upon either the oorreet or t he wrong• but not upon both. 
The Law of Plaeem~nt of l!mphasie does not e.over such a1tu­
at1.ona. ffllat might be said hel'e 1s that when • in a two­
choice disc:r1m1nat1on problem,,. "somethillg" happens. in 
eonneotion with both the eorre·et and 1ncorre<et resp0ns01a,. 
an add1tional "something" (whos-e pr-e,senoo or- ab:s-en-ce eon-



16 

t1ash1ng of the latter ~" wb1eh meant the response, just 

made was wrong. The r emainder of the respo.ns es were 

fo llowed by e1the.r tbe •flasbing of both lette·rs <tr. OJ 

not h i ng at al l. ~e subj ect s •er e instructed that this 

would happen but they were not told whether such oeou.renees 

meant that t-hey had been eorre:ct or i neorrect. Art e r a 

~espoose followed by the 1'R" the subjects tended to devl,ate 

but little from the point hit 1n t he preceding response-.. 

This tendency to deviat• was somewhat greater when · t he• 

preoftding response had been fo.llowed l.>7 the f'1ash1ng of 

both letters. The next g rea.te~ degree. of deviati.on o.ccurred 

after the f'lash1ng of the letter nwn . Th& greates.t dev1-

at ions took place after responses which wer'e f'oll.owed by 

no signals at all. From these results Stephens concluded 

the..t a. mere ttse:met.h:tng" happeni.ng after a r esponse strength­

ened the underlying conneet1on.s . 

In ·this experlment of Stephens t there was no at .tempt 

to d-etermine what interpretation t he subjects pl ace.cl upon 

. the f l asblng ot both letters. Hall ( 1935) bas s.bo,m that 

in the absen,ee 0£ definite 1nfonn.at1on of success or tail­

nr&, that sub j ects tend t.o evaluate their own i-esponses. 

Stephens' conclusion implies the assumption that no· such 

evaluations were made o, his subjects . CouJ"ts (193'7) 

veys information of correctness and which happens 1n 
connection with one or the othex- of the two r esnonses} 
'lf1.ll result 1n no s1gn1:t'icant 1.nrluenee upon t he perf'o.~ 
ance. 
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efteeted r&asons.ble control ove-r t h is poss1b111 ty by 

eliminating from consideration all subjects who p,e_ported an 

attempt t-0 ev·aluate an infonnationlesa cue used in his 

experiment. '!'he task set for the subjects was to learn the 

correct sylJ.a.b les in a ser1e:a or thirty pair.s . When the 

correct syllab les of ten pAi-ra were responded to . a light 

:flashed on. For another tem pai rs t h e l ight fl-ashed on 

lihenever the i neorreet syllable was responded to .. The 

remn1ning t~n pairs. were pr esented without the light. 11he 

lights a ppeared only du.Ting praetiee tri als 1n which the 

aubje,cts were 1nttructed to respond to both 0£ the .syllabl.es 

i n each pair. After each response the subject wail told 

wh ether that respon se w-as right or wrong. The practice 

trials were alternated with test trials i n which t he syll­

ables were presented and reeords kept of the r esponses. No 

illumination ooettrred. dur1ng t he test trials. At no time 

were the subjects even so mu.eh as i n fonned that t he l ight 

•a.s a part of the experiment . The r esults y ielded no 

diff&l'eneea ot s ignificen oe betw~en the perfonruinces o.f the 

aubjects -0n the different gl"Oups of syllables. lt would 

seem, then,, that when no in.formation o_f suceess or f'a.1lure 

1,,s eonveyed by it, a mere tta0mething" t h at h.appene when a 

response is made does not reliably increase the probability 

t hat that respons ·e will be I"epea.ted. 

Courts and Waggoner (1938 ) have, in a modi.fled 
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-repetition ot Stephens ' experiment., shown that when direct 

V"8rbal 1.nfot"mation of "right.,. and 9 wron.g" foll.ow a respon se 

there is no inten~ifying et~ect obtained by the addition of 

•an emphasizer such a s light but that when the emphasizer 

accompanies a response the addition of di.reet ver bal in­

formation .greatly increases or dec-reas e:s the probability 

that the response. will be r$peated accordingly a3 the ~n­

f'ormation conveys information of eue,cess or failure . 

In aummarlz1ng the r •es.ultn or t he investigations 

re-lat1ve t.o the inteneify ing et".fect of emphasizers it malt' 

be stated that when an emph asizer does ·not pl ay t he dual. 

role of intorme.nt alld emphasizer, it does not produee 

~~liab1e differences or perfomance in a learning situa­

tion. The res,1lts. a.re dlatinct.ly oontradiet-ory to whP.t 

would b e -expected by predietions ba&ed etn either the first 

-0r s econd fonnul.at ion of Tolman 1 s Law of' !inphasis. In part , 

however, the Law of Eb!.pb.asis has be·e'h shown to be valid .• 

'.l!hi s part bas been f ormul.ated in t he La• of Pla-0-ement ·e:f 

Em.phas1e. The results Juat presen ted h$Ve• however" shown 

the La1t of 1:mphasis to be in part ·1.nvalid. It 1-s s uggested 

that t h• results regarding the i ntensifying 1ni'lu enc-e of 

emphasizers be generalized and expressed s.a a Law -or 

I ntensity of &phasis al'ld d ·&f'ined as follow.s.t When • "'-ome­

thing" happens in connection with a r-El-$ponee, that "some-­

thing• will bave no influence upon the probib-ilicy that the 
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response will be re e ted unles,s that " ~ omething" a.eta as 

,a. s ignal of suecess or failure of the r . p.onse . 

, fuile the evidenc& for t e Law of Intensity of 

Emphasis. seems quite eo cl sive, · the evidenoe for the Law 

ot Placement of Emphasis- yet r .em ins somewha.t obseure. 

l)if:te n.c:tea i perf or:m.ance have been d • onatrated under· 

41.t-f-er-e·nt con 1t1on of plaoement,. b t t h e ~ di.f:tere:nc s 

there- been y attempt to d t rm n if th L of Placement 

pl'in:eiple o pe.r o.rm.a.nee or pr n.¢iple of 

le mi g.,. It 1 , in reg rd to t · 1 l s,t probl 

present inv:estig ti.on. h s b en 

x r • en l A par t s arid .Proeedur 

1'b at ri• 1 to b-e learn con 1 ted oft ree 

s er1e-s. of number 1 S -r1e • Aw m d.e up of three-

di.git numb rs w: d a given to 1 b j eeta under the same 

eon¢U. tions 

w re d-e of two- ·digl t numbers an were us-ed .f r the experi­

mental • rials. 

viewe by the ubjeeta. co si s ted 

o~ a .22" x. 40" panel ta~ed 1ri th black ea dbo 1 i. Centrally 

~~& num.b r erie re gi Pin the pp~ndix• p , ~1 
and iii . ~e eriterl <£ otion the order of pre-
sent tion re 1 eu.ss _ 1n th p . d1x. .. 1 . 
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located and near the base was a 5n square ape-x-ture thr-ough 

wh1ch t he :f'ror .. t or the exposure device was visible.. Two 

telegraph keys were attached to the base of the pa..~ol~ a 

distance of about 1.7• between thei1:i. Above the ke7s and. 

more e--entrally located were two radio. panol lights~ 6-8 

volte., eov-e,red "oy whi te paper cylinders-- 'l'hat part of the 

,exposure devic.e v1a1ble to the subject .consisted of a. aemi­

s1lve-red mi'rror- se-t at a 45o angle~ the. upper edge being 

closer to the subject . Irrom below, a light . not directly 

visible, was dire~ted into the mirror eo as to retleet into 

mi.bjeet ' s •Y~" and screen from view ·objects behind the 

mirror. The number pairs, printed on 'l" x 1 3/8° c.aros,, 

were 1n.serted into position directly be-hind the m11•ror. 

Exposure was effected by- turning off the light wh i ch re-
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t'leetell 1nto the subjent"-s eyes and turning on an-0ther 

lif;ht whio)) illi:un1'.':'lat$d. the- ea.rd behind. the mirror~ 

~ dS..t"'"f erent e:mphas1..zers were u.s-ed. In one case 

the :rad1~p-an~l 11~ts <>n the taee of the- app.ar-atus eon- ­

stituted th~ enphasiz&r. In the other case a red lign.t •as 

re-flecte(! tmto one or the other ot the pa~r or numbel"s. 

~ntwl of the empha•1zers was effeeted byma,..~ipulation 

of e:1reu.1ts f'.rom the exp~rimenter-' s po.sit:'i..on. Closure of 

the eirc1lits oecu.l'l?ed w.hen the subjeet pr•essed ~:ttheP key . 

In order to· avoid the infl.u:en.ee of any ditf eren-ee.a 

in .d:1.ffioultJ b.etwe-oo. series B and e, th'°' e~p:erimental 

seri-es, each was placed afte? &erie.s A fo-r: hal.f of t h• 

~ss"• Ala.o,. to avoid any diff'erer.rces wh1eh might . a);"i$~ 

.f'Nm the eha.nge- from one emphasizer to m ether the -t,rc, elt-
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perimental s eries ·of numbera were- aecompanied in half or 

the cases by th& rad light,, "r" and 1n half' of the cases by 

the white radio,-panel lights, «w". The following schedule 

of combination.a was adopted to aquat-e these faetora: 

Bw-cr,, Or--Bw., Bl"-Cw., a.nd C.-Br. 

The subjects were given the foll01ring typed instruc­

tions.-

On the face of the apparatus bet'ore you th~re 
appears an aperture . Withi n thi1;J aperture there 
app<;tar• a lighted sur!'aee. 'l-r.hroughout the •&,:""' 
periment you should maintain a position tbat keeps 
you d1 r ect1y in front of tbe li~tod suiwfaoe • 

.At the top of t he. lighted area t ·here w!ll 
ap~r a eeriee of numbers which you a re to learn. 
The-se numbers will .ahray.s 'be prese.nted in pair,. 
one of the numbers in each pair i s corrcet and 
one .1a ineorrect .. You at>e to- le-am the oorreet 
numbe1•1h Th~r e will be twelv-e or tbes-e number 
pairs in a series. The~e twelve pairs will be 
pre~ented o.ver and over ro~ $eV0'ra.l trials-. 
Each time , bowev:er., the order will b e changed 
.s.o thnt you cannot d~pend upon sequ.entio.l 
a.rre.ngement in l earning. Also~ the .side upon 
which the eorre-ct one appears will ba changed:1 
i-. e • . , f0-r a eol"tain pair of' nunibers the oorrect 
one will be on one side on-e time a nd on the other 
side th& ne:t time. 

4.t the bas·e or- the eppa:ratu& .are two telegre.ph 
keys . You will indicate which of tb.e numbers 'in 
the poi r tha.t ,rou oho.o.ee by pressin g one of' the.-se 
k eys. \Then you make a c.hoiee. p r e.3s dowt1 on the 
appropriate key and hol d 1t down until the 
number$. dis-appear :fl""Qni view. Between ohoices do 
not leave the fingers on the keys. 

The operator w.111 g ive you :furth&r instruc­
tion-a verbally as soon as yQu tec-el that yeu under­
stand the Jirections already give-n . Ask any 
q\:.l. &stio-ns that you wish.. 

A.fte:r- the mibj~et had ret;1.d. thE,, instruet1.ons he- was 

in.formed th.at arter the number pair appea~ed he would be 



alloJJed a period or r-1ve seconds 1n ,rb1eh to make a choice 

aaa as soon a$ a ahOioe was m!lde the experimenter wO\ild 

e.nnounee wheth~r the ~hoice was ncorreotff o~ ~wrongft. Tne 

subj1ecet WJt.s .further informed that t h e numbers would not 

diaappear inmled1ately but would continue to be exposed for 

a short length of time du ring which ho would have t he 

opportunity to study th& number.a . Series A. the strmdard.1.zing 

series,. •as then admini s tered .. 

When ten trio.ls had been· e O.Jllpleted• regardles s or 

wheth~r a p&rteot per£onn.a.nce had be~n aocorapl1shed1 the 

8ttbject wa s given 1nstru.otions a ppropriate. tc, one of three, 

~ :perimenta.l ,condi ttontt t o be desctt1.bed bel .-Qw. 

One of the eo-nditions consisted. i.n having the 

emphasizer occur ln eonJ'lect1on w1 th the eoP-reet number and 

having the aubjeet press t he key wll1eh c-0:rresponded to the 

pos1t1on of the correct number .. '.rhis condit ion is known as 

tbe Fmphaais Righ:t-Press Right (ER ... PR) condition . A 

s econd <!Hindi t ion oonai.sted 1n pres·enting the omphasizer in 

conneetion w-1th the wrong number and havi ng t ho subject 

press the key which oorras ponded to the position of the 

correct numbe~. ~1h1s 1s t he l:wphae1s Wrong~Presa R1ght 

(EW- PR) cond.1.Gion.. A t hird procedure was t:.o present th& 

empha81S in connection with t he- correct number and having 

tbe subject press the key corresponding i n poa~tion to the 

wrong number. T"n1-s 18 the lmlp~s16 Right- Pross Wron1 

(ER-PW) condition. 
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llo un.1.f oX'Ul 1nstruot1or.ae wette g1 v en f OJI' eac~ eomU.• 

tion. The subject waa mad"6 to und~rstand that the em.pha-­

ei ter would give the 1ntoi,nat1on as to whether he had made 

a eorNct or wrong respon&e. A demonstration ns given of 

what would. happ6n after a responee was made and how it 

ahould be interpreted. E,;l.cb. subj eet was made to respond 

correotly and incorrectly to the trial card and to 

announe• 1n each case whether his response had been right 

or 11'X'Ong., At ant point that the subject expressed. ee:>bt\l• 

•1on th4' expe:riment was t,topped and nn instructions given . 

When eiQht trials on ~~ch of th• experimental 

aeries bad been completed,. the subject was .asked to explain 

juat what he had done in learning the •er1es. Followi!rl.g 

tb.ia, the subject was i iven a. sheet of pape;r to f1l'l out . 

On this sheet appeared all of th• numb~rs, both correct 

and incorrect, that •ere used in th~ experimental ee;-1es. 

In addition were included numb$rs whtoh had not been 

uatd at all.. 'fbe subje¢tS wet-e i nstl"llCted to mal"k the 

numbers that they cou ld :rementb.e,:i e.s having been oorr-eet or 

1nco~rect and also to mark any number$ which they felt had 

not been included in the learning series. 1 They wer.e 11:l.-

1t1■truoted to gu,eas only when t hey .felt i-ea.sonably certain 

li.rhe 1nstruot1on appeared on the she~t. A replica 
or the sheet is given 1n the appendix, p. 111. 



that they m1gpt be correct .. 

1'h• aubjeet-s~ twenty-eight 1n each o~ the .experi­

m.enta:l group.a .. were for the mos.t part, sophot110re atudenta 

who voluntee:r~ for the experiment . A f&w upp er-division 

and graduate students were included_ but were diatributed 

lllUOng the thr&~ groups. 
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DATA AND RESULTSl 

In Table IV are presented the dit'ferenees between 

the pel'forman"Ces of the groups on the standard1.zing series 

for all but the r1rst trial. 

TABLE IV 

Group, Dii"f'erenoea In Err-ors On Standai-d1zlng Seriea 

Group Mean 0 d1s O)l 

Elllphas!e Rigbt-P~ess Right 39.32 10 . 98 2.01 
Emphasis Wrong-Press Rtght 3-8 -.43 8 .'13 1.65 
Fmphaeia .Right•Prase Wrong 34.?9 9 . 99 l.88 

The a1gnif1ean~e o~ these differencea 1e ~esented 

1n Table v. 

TABLE V, 

S1gn1f1canc5 Of D1ffe~encea on Standardizing Series 

Groups compared D1ff' . CJd1.f.f. CB p 

ER•PR minua EW-PR . 89 2.,64 . 3 .25 
ER•PR minue ER•PW 4. 5:S 2.'79 l.6 . 89 
:SW.PR minua EB-PW 3.64 '2.49 1.5 .87 

1A11 of the r-aw scor.e data are, presented in the 
appendix. Seep. 1v tt. 
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Table V show.g no roli able dti'terenees to exist be­

tween t.he pertormanee rooorda on the $tandardizing s~r1ea. 

In f1gu.re, 3 is pres ented graphtoally the perfor m• 

a.nee of the groups r u.~ under the ~ ee experit1ental eondl­

t1o.rus. 
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The aver-age n1.wber of erl'ore nt~de by esc.h group on 

t he two e-:xper:iment&l. ser1-es i s p:r:-esent&tl 1n Table VI; 

l & eause of' the 1arge part played by chance ln the 
iru.tiel tr,iala., onl1 the laat t 1ve t r ials are 1.neluded in 
the statlstieal annlyso-e. 
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TAeLE VI 

Group Kean (Jd1'$ 0g 

Emphasb Right-Pre-as Ri_ght 16.63 8.-08 l,.OS 
Empha~ia Wrong-Press Right S'l. 98 a.s9 1.19 
EnQ.)has1s Rig}lt• P'r'~~s Right m . 50. 11.,31) l.Sl 

ln1Jp$ot1on nr Table VI ab;o11s the ER• PR gr-0up to be. 

superior in pertQrmance to both ~r tha other group~ .tllld 

the BW•PR group to be e11ghtly f3Up&l"iol' to• th~ ER•PW gr-oup. 

'1hEI ai.gn1f1canee of the:ee di.f£erence• ts pl:'es1mted tn 'fable 

VII. 

Oomparillon.e of' Groups en Learning :Serios 

Gr-oup.s colrlpared 

EW-.Pft minus ER-PR 
ER•PW minus E1l,-PR 
ER• .PW m1nw, EW•PR 

D1tt'. 

s.3s 
6 . 87 
l._-62· 

1.00 
1 00 .. 

.'12 

It is deMnstr&ted in '?.able VlI ·that th& dlt:fere,nce:e 

between ER-PR group .and the other two groups are statistic• 

ally -significant as evidene-ed by the c.r1t1eal ratios of 

4,.9 and -4 •. 3. 

1A discussion ot the ota~1st1oal procedure uaed in 
d&termin1ng th& CJft11 1a d1s-cusi,ed in the app~md1.x1 p •. tx. 



tht,' d:iffe"nt eQndi tione or pEU-f'ormance 1a g1 ven 1n 'lab'le, 

VIII . 

TABLE VIII 

Re11ab-111 t .y: ot Exper-1n1ental S&t-1u 
Under D1.ff'erent, Cond1t1:ons 

Gond1tiona CGrrela~lon Bet,reen First 
and Se-eond Seri-es Ta.ken 

ER-PR 
E.W..PR 
ER- PW 

'I'able VIII indicates no marked difference• in the 

r~l.1@111 ty of the ~t,rlmental. l e-ar,ning series unde11 the 

41tterent conditions of perfOJtmance. 

Th• average number of numbers which we.re cOl'rectly 

mark-ed on the poat--test is preae-n.ted in 'l'abl& IX. 

~ABLE ll 

Aver-age ot Numbers Marked Cor-r"t1y on Poet• Test 

01""0-qp M•rm 0dta <Yt.teau 
ER•IB 2$. ,43 ~. 69 $.35 
BW•P.R '21.21 8 . 85 e. ao 
ER•Pll 19. 86 9.21 3,.03 

The a1gn1t1c-anee ot the dif'ferencee ba,tween tM 

groups on the poat•teet ta given 1n Table x. 



TABLE X 

Comparison or Gi-oupa on Post-Te-st 

Groups C.ompared 

ER•PR minas ER•PW 
ER- PB minus EW•PR 

"dtf'r. 

30 

CR :p 

O.? • ~52 
1.0 . 68 

It is .seen from Table X that there were no r eliabl• 

differenc e s in the performances. upon the post-test. 

Di scussion ot Re~ult3 

/ On th~ be.sis of the s tandar <l1z1ng series the Right-
} 

Wrong g roup wa.s shown t o be .superi or to the •other two 

s';o,ups and t he W~ong,.!Right grow.p to be s lightly superior 
I, 

' . / . 
to the Ri ght- Ri ght froup. The d1rferences 1n pertormance 

wefe not s1f!}l1f1car/..t .. however.. In the experimental 
' 

~am1ng series. the o,:-der o•f excel.lenoe of' perfonnan.ee wa$ 

. jus/t reversed. 'fhe Right- Right group was shown to be 

s ~ if1cantly super1.o r to both of the otbe.r groupit. Ne 
,/ 

.?, 
1 lfi►.1gn1f1cance is t.o be attaehed to the d1ffer enee.s 1n per,. 

I' foiim.ance between the Wrong-Right and the Ri ght-Wrong groups. 
/ ! .• 

''; 1 )'; Th,e probabilities are about the same from sroup to 

· group that the obta1ned means on the experi mental l earning 
/ , 

-3:-/ . 
.I I':;; 

,: ,! 

.r I 



,••r.tes ~e~e the tn• m&ans, 1n so tar aa the performan:ce 

r-e:eorde wer:e llltlu90,,ed ·by error• of 'm&UUl"'.eme-n-t. 

On the pcHJ~test,, , 1thoug__b. the order or excellonee 

oC aeh1 nmeDt as in the ea.me d!r.ect1on as !or the ••x• 

pe:ritm&nte:l learning aeri&s.- th .r-e _ ~ no re11 bl 

d1fterenea& 1n per:fo nee from group 'to oup. 

lnt&rpretatlon .of Re-eulte 

It. was pointed out tUU."·llw in this thesis1 that the 

♦'lt1dence .for the Law ot Pl.aeemeat of Bmpha$1.e re-ma~ aa 

ye:t. obseUNh pai-tS.eiularly in regard to whether too law u 

ap;pl1eahl'e as , pr-i,neiplei 0£ learn'lns o-r , pi-ineipl.s or 

p~.ft)'t'zna;ace. lt s atat&d at the as.me 'time that :it •• 

in i,e:gaPd t,o the• ~oblem .of 1dentU-y1:ng the law a~ a 

principle or lear-n.ittg ·r# pe:r-1".ormaaee, that t his :tnv~at1ga­

ttcm was undertaken. 

1'olmaa,,- in hie, a-e&-ond fo.rmi.ll..at1on of th-e Law of 

• a-sis, propoaed that the dil'fwenoe , hic:h .aris<J• f~oin 

the plaee · ent. ot -,pb-e 1z,er • r ,e a tu.net1on ot t he -cond1-

tions - • e" rather than the eondttio, • o.f' leBPn:1.ng. 

It; is this e-oaeept, tmat 1.--s :pu't to t&~t. lb. order t.o eheok 

up on such · . • bypotl1asis, 1 t is f irat n e - • ary :to de,-mon• 

et:rate ,a1gn.11"'1.oa.fl.t. d1£ft»!"·enees 1n pe,rform nee nn e.JI 

l S . p . 19 



d.U':f &rent condi tiona 1n the placement of thit ,emph.asi.zers. 

,Sub.sequent . t o 4®h a dem.onatrat1o.a the .subjects. ttn:utt be 

pnt in a s1tuatlon •he~& the conditions af~eoting the 

performanee are the same for- a1l eubje~ta alike. It, 

under theee c1rcu.ms-tanc&aiJ s1gn1f1eant ditferencee app~e:x-~ 

then it may be said that the plaeement of t he emphasJ.zers 

aff'ected the· 1-enrning and the learning 1.s tranttl''erred to 

the new situation.. It no dif'ferenc.es ot r,ign1f1canee. 

appear. 1t ma-y be c.oneluded that the previous d11"fere_neea 

of per:torman¢es were due to factors othor than the amount• 

le.8.l"ned. 

Th~ ev1dence presented by the results of the ~x• 

pel"imen·tal proc&dur,es may be. interpreted as supporting 

tht h'YJ)otheais tha-t the di.ff ereneea of pert ormance und:&l' 

eond1t1om, of dtf'.f.erential placement of empha31~e~a are 

du& t.o .f'actolt""s whi ,ch ftt'"fe<3t the pex-formane:e 1n .some way 

tflthout materially u'.f&oting the learning under thos.e 

conditions. 

While the. results do not bear ertd&n-ce o£ what the 

f"aetoro are that influence the performance t here are certain 

explana.-tiona wh1eb 'CJJ1Y be oi'.fered. Thesce explanations. are, 

purely hypotheti.c·a.l and ~e supported by ·• ~ eriantal 

evidence on.J.y 1nd.1rect17. It may be th.at -exper1m.!tntal 

tes-ts might. be devised to c-onf1rm o'l' r::e!'ute these h7Potheeea. 

In stating that the cl1.f'.f.er:ence in tho performa.n,e:e 
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tn1r·ve• 1,& due to t'aete:rs 1nfluen¢tng per-f"·o-rmanee rather 

than .learning it has been di~eetl,- 1q>l1-ed that pe:r£or1t1a.nce 

curves do not n ces 8.1".il'.1 represent the Amount learned nor 

th• i-atce, of acguial t1on., That aueb '11 implication 1s not 

uajwitlc~lable i .s evid,en·t from the ork of Blodgett ( 1929} • 

Tolman and Homd.k (19-30) end othe.ra . e e. nveat1,gatora· 

demonst:ea~d that r ts pl:ae d 1n a ma with no food at 

the end-box wlll, after :food has been introduced, soon 

equal. in pe~£~& a control group h1ch run to food 

.frtmt the outset • 

. er as-e 111 excellonQ.e Dr per.f o.Pulane& ,and the ul tinm,te 

-equal1ty or the two gi-oupa w0-uld not be, p,oiurible ad n.ot 

.l$artling aceurr d during tbe pe:rt·od when no .fQod :s placed 

,at th-. ud-box. 'l!h learnblg !hf.oh had ooourred dur lng 

the foodl&&S p11riod did tlo·t e . 1denc , it.aelt in tmt per.for • 

an.c:11' re:Qorda.. Anothetr lin • ~ ev1dtt1100 arlsee from the 

f cts t:1t OV&ll'•1earn1ng. A.fte.r learne,p 1.s, able to per,f'oz;-m 

a task without rror~ continued perrormane& doe.a re ult 1n 

or& 1ea!'n1:n,g. lfhe atid1t1ona1 amount l&arne-d wtl.l b 

vi eed in gre t&;r amounts remem red . · damounts re• 

m nzbe?'ed ov • • lon.ger p&rioda of t1 • or this ov ~l&arn!ng# 

howevel",. there 1- no 1nd1c t1on 1.n the o-r1g1ne.1 per~or· anee 

.ree<n-de. It ha , al.::Jo be n .suggested by vaious worme:i-s1 

. 1a e Bryan 4nd Rert.er (189'7) • .SwU't (190-&) 6 Batson 
£ 1916) « d r.er01r • · .d See.re ( 1927). 



that the plateaus wh1eh orten appear in. _.1ea.rning • curves 

ar.e duB- to inadequacy of m&aaure1n&nt of the learning whioh 

•7 be: oeeurring. 

P.t-.ooee.ding on the basis th -t 1t. is. not uiweasonable 

to usume. th.at a g1'V'en perf'or e.nce cur-ve y n.ot b&. truly 

re:presentativ:a of the 1.earning Which ·s ee-eurre-d,. there 

·remains. the problem or •hat f'aetor·a :1.ght h ave aff'e,cted 

the perfor ancas or the Right- r:Gng and nng•Right oups 

du:P-ing the e.x.pe~ n~al peP1od. ho factora are sugge8ted 

aa 1nvol ved.. The- £1rst factor is tbn. t there may be 

definite d1f.fereno.e is the GO?:jpl. x1ty ~ r sp.on-Jl& ca.lle·d for 

by the ape~ ntal eonditions,. Th second g t1_on 1e 

that ,eubl.iminal cu&$_, eueos not 7e verb lized • M.ght GX' 

"wrong • f:tt'e the one responded to by the learner, and 

wh n these cue iw in oonnect on th the corr:er,et re ponse 

:a ffeowe.ct. soore 1B made.,. but when the eue,3 are in connec­

tion with the t.neo~reet l'ec.sponse an erro~u 1r, made• although 

1n both aa:se$. the learning may be at th . 11, • a le17·&l .. 

'fhe poa.s!.b . d1.t'f'er.ene•, 1n o-om:pleX1 ty a£ re pon.so 

arla•a from the f'avt. that whe~evor a d1eer 1nsb1on is to 

b , learned be-t-1ttu.,n two th" ng.s and the 1nforme:t1on .of 

~-orreetne.i,s is eonve1yed to th l rn-er b-y ~ an llf' an 

,e:in,pha.s1e on 'tb.e coi-:r·ect. re:apon:s:e 1:o S·Om& eas.as I and the 

ineorre.ot 1n other eases both sltuat!,en:, demand that the 

hern:1ag b de.lJtGntttr·ated by the aame overt move• . . t (au h 

•• pressing the eon,e.et k,e.y or punc-hittg tho e◊rI"'tlet. hol • } 

As '!olm8ll (1934) a, suggested, the learning in sueh 



situations involves the aetting-otf of one response again.at. 

anot..~eP. Where the emphas~zer aecompen~&s the correct 

respons-e the overt movement 1s d1reoted to the locus of 

that emphasizer, but whore the emphasizer accompanies the 

incorrect response the overt movement is directed not to 

tbe locus of the emphasizer but away f'r-0-m 1 t end to that 

part of_ the situation which bas been aet off a.a part of th& 

b aokground. In brif)f,. 1n on& oa.se the response 1.s directed 

to and 1n the other case 9ppoa1te _E.2 the locus of «ttention. 

1l'he a.eoond a1tu.at1on 1a much like asking an individual to 

nod his he-ad and ssy 0 Nott or to shake his head .and say '7es•. 

Past habits of pointiug and making suoh r~sponses a» just 

noted are eontr-ad1ctory to the responses called £orb)" 

th.~ experimental el t.uation; henoe t hey nmst be 1nhib1ted. 

In only two cases did 1ndiv1duals or th$ Right-Right gx"Oup 

report having pressed the key opposite to the one that they 

knew to be corr-ect. In the Wrong-Right group ten individuals 

reported at some point or another dur1ng the experiment 

that they had pressed the wrong key• One individual. 

actually 1119.dG this. confused response sixteen tines . Another 

marked case which demonstrates the habit faator vaa 

occa.sioned. when by accident the s.ubjec·t had left his finger 

on one of the keys. VJhen the next eard ~e e.xposed the 

red light 1.mmadiat~ly t-uJ-ned on. The subject wa::i inat.rueted 

to go ahead e.nd make the correct response . Despite the 
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fact that the subject knew Which number was correct, a 

t'"aet establish.ea by h1s eubaequent remarks,, he neverthe­

less p~e,es.ed the Wt"ong key, that whi-Ch eorr&sponded to the 

1oeua of the red light. The incidence of oonfus1on was 

Jus t as marked 1n the Right-Wrong group,_ nine ¢.aaes report• 

1ng. One individual repolfted that he caught hims&l.f at 

least once on every trial press ing the key he knew to be 

incorrect. Another subject remarked to the e:ffect that re­

sponding to th& side opposite of the emphasizer wa8 just 

like looking in one direot1on and pointing in the opposite, 

very oonf'using. 

It was predicted bef we the e,tp&l"Iment that the 

Rigbt ... wrong gr,oup would experienee mueh greater oonfus-ion 

and hen.~. show a poo?"er performance due to the natui--e of 

the instructions. This ~oup wae 1natrueted that they were 

to learn the cox-re-et numbe-rs but were, to pres.s the wrong 

ke;y,, a s ituation eertainly not euatom.ar11y met. In all but 

one case, how&ver_, the 1nd1vid.ual_e rapoioted that they had 

ehanged the d1rectiona ao that the tteorr-eot• numbers were 

eonce1ved of as the "W".r-ong~ numbere . According to the 

interpretation placed on the numbers,, this group was 

actually receiving the emphasis on 'What t hey- conco1ved as 

the 1'wrong11 numbers . In effect,. then, the Right-Wr,ong 

group and the Wrong-Right g?"Oup performed under the amne 

eond1t1ons. 
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Th♦ eecond sngge t1on"" that of tho Ud'luen:0e of 

~!.nal. Ctl.i$8,. 111: purely nypothetica-l'.. 'fh& rgum.en t 1 

that d~mg the oouree o'F l '.arning a . ;ries oi' pl.e 

41aer 1nat1on • aJ1ch is 1n ol e d i.n t1l8 p.r.esent 1nveet1• 

gatton O'f/ 1n th . punebb0.a1-a-m1u:e .invest.1gat.1ona, tha le~ing 

c:o.ne:l.ettll ot ett1 off', one 1n ·.t 'tha otn·T• t 

po • ta ~ diee.,,..1m1.nat1on,. 1,.; • • the two n'Wllber.a or the two 

hole ,. During tru,. 1n1t1.al .st ea Cl£ leaning~ b fore. the 

levae~ i s •bl t..o verb· l1ze that this numbflr i~ ·the 

c-0i-ra,0 t !ltmib•r·• and that 11·t.hle, mlmber ls the 111ron.g n.umber" 

he learn& that aome·th ng hapn 1n eomie-,eirlon i th one 

number -and nc>t the otb.et-. A a.e . rtll. bjeeta ~ressed. 

1t1t o.n• nube.P semn• t'°. t.st-antt ou t• •Itheugh that number 

1$ not ldent.~1ed a b i.ng right or on •. 'fhe. !ngs that 

•n bappen in eon.nee ti.on wt th a tiimtber ao the oeeur~enc.'8 

or the \'tlllPh , izer ga. . • condi t1o.n :0£ eor~ectne s. Fo.r the 

Rigbt-Right group the emphasize,- and the condition of 

ltbemg eG~~.ee t" &-e.cur· in e;otm.eetion wi , the EUne· n\llttb~ • 

!low v.eP., f'or th . ~Dllg-R1gn:· and B.ight- o.ng group the 

-&mpb sizer e..eoe pa.n1 s one number and the eond • t1·on of 

·being aQrrect t aeco p n1.~.s th ¢ her. If tn . o • y the 

pl cement ar tbe ~q> • 1.zff oo part eul • :umbet' a ~sea 

1t to stand out m0:re t.b.mi. the, pa~ed nw:nber1. tt 1e POS1'11bla 

'tha.t t e .. ub et wtl.l~ 1n th b ene.: of definite knowledge 



of oorrectness, re·spond to th& number perceptual1-y moi-e 

d1st1net. If this is what actua1ly h•ppens. the d1f'fer-enaes 

betwee.n th,e, p1':rtormances of the groups may b.e aecounimd -ror. 

Under the Right•Right cond1 tion the m.nnber mo:re pereept.ually 

dls.t1net is the correct, nutnber and th.er-etore. whon th"& aub­

je-ct responds to that number 1t is reeorded as eorre-e:t 

al.though the subje~t ma-y not have been a.bl& to verb-e.11:e 

:1~ eo0rreetnes-s be.forehand. Under the \'lrong•Right and Right• 

W;r-ong oondit1ons if" the subject re~onds to the more per­

ceptually distinct number, the response -1s reco~ed as an 

error. In short. the Righ;t-Right aubjeeta are credited 

for, r,espond1ng to the same cues f'or Uh1eb the Wrong-Right 

and Right-Wrong groups are dis.-cr:edited althoug)l all may be 

a-a.1d to have lear-ned s.ometh1ng about what happens 1n tbe 

.situation 1n connection with one number aa oppos-ed to the­

paired n\lll'lber,. Subsequently, 1t' the number~ are presen ted 

1n a new setting and do not oceur tn pairs., one n.'Ul:$b@ can­

not be set off ag'l:ins.t mother ao that th• baeis to~ one 

number-I .s being ~re pe:rceptua.lly dia,tinct than anoth~r 1a 

re:mov~d. Und&r these conditions it is primarily. if n~t 

ent1J"el:r * the numbers which have been ve~bali~ed al!l .Pight; 

or eong that w.111 be utilized in the pertorman~e. lf th11t 

at~tement ha~ basts tn Cact# the eq~11ty of perfOl'nta:nC& 

betw&en the voups on the post-test is explaLnab1e. 



In proposing the lUplanat1on of how the differences 

1n per.formanee under di.:ft'erent. pla,cement ot emphas1z&re 

might be accounted tor 1n term8. of taetore which 1:n.fluenead 

th-e perrormance rather than tbe learning., three auumpt1ona 

have 'be.,,n made. -'I'b.e .f!rat aeaumpt-1cn is that a 11so~thing• 

1tlrl.ch beara 1nf orma t1on or corree tness happena w1 thiXl the 

looue of' one of two d1ecr1mlnanda. one will .stand out a~atnet 

th$ ot.he?-. The .:eoond aeeumpt1on is that there 1s a grea.te'l" 

tendency to eoleot rather than avoid the on.-e Which &tanda 

out when no knowledge of eorreetne,c,s ls poase-s-aed. 1'he: 

third assumption ie that the separation of the two diacr-1m-

1nanda removes the bas1e f~ one•e standing out aga1net 

th& other. The tmal a.n8we-r to the iral1d1ty or the•­

plan.ation awaits the test of these assumpt1.on.•. 



S'fIMMARY .AliD OOBGLU!H O S 

'!he. ava.11 '.ble exp~ ent -1 evidenc conce-rning 

Law crt Emp .st was t und to b o-ontradictory 1n part and 

contu-matory ill pkrt. AnalysJ.s o the L of Er.ttphasis 

aho d it to involve t o diatinot probl-ema rather than on-e . 

On this b si& the l.a.w was d1v1d d and aubstttute.a propos d 

ae the Law ot Plec ment of Bmpha,J1s and the La or Intena1 ty 

or Em.phaa1s. invest-1gat1on we.a eo.ndu c.ted to test 

_ ther the placement princ1ple a • to• be 1dent1f'ted s a 

principle or le rning or or err-0rman - • 

To te -t uh que t1on 1t 1 rt nece s9.l'Y to 

str t~ s1gn1f1csnt U erenc& in $r~ormanc under 

-di"'"fer nt conditions ot: placement of e • hasis. Sub e-quent 

to ch a demonstration, 1t the situ on is altel!'-ed so that 

the ta ·tors aff ecting t e performance are he1d eo stant • 

. s1gnttioant diffe:z-cene s in performs.nee- would 1nd1eate a 

pr1nc1p1 · of 1 ar-n1ng hile 1na1gn1f cant di.fferene s ould 

1nd1"o te principle oi' per:f"orman:ce. 

"l'hre:e groups of · bjeets legne s-e-ri,es of numb 

p j,rs. '.l'he ER-PR group as mstruote to re pond to the 

c ~ et numt>era, At e eh tte on tba eor~ect num r was 

hasize.d. The -PR - up a in tructe-d to respond to 
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the ·eon-set numbereo but fox- this gr<1up the wrong n'1lllbe.r wae 

emphas1~ed at es.eh response. The ER•.PW ~oup ~,e,eeived the 

ha~ls 1n conne:cti.on with tb& eorreet number but were 

1n true-ted to re~.ond to the 'ltl"Ong nwnber. Signtf'1eant 

differences ere found to exi•t between the ER•PR group and 

-eaeb of the others:,. 'fhe di:ff erenc betwEten the EW.-PR and. 

EB..-PW ~oup:s •4e n.o~ ·e1gnit1c : • t,.. In •:ffect. the condi't:1ons 

.o£ learning we~e the same f~ the.a la t -t o ~o ps. 

• tt th& groups we1'e p~.es•nted .1th a . heet of 

p,aptlr bearing al.J. of the• numbeP• wh1cb had appeArEld in 

t e levning eev~e$ and in •dd1t1Qn some nunmers which had 

not appe :ed-. no one poup :t-eeal.Led s1gn1t1e tly more of 

t11.e aum · • r:e eorrectly thsn any ot &'.P gr·.c>i.1p. It ,a:y 

eonclud fl'om this tb t the L .- of Placement of' .Em:p 1 

1 . a pr-i,nc-1p.le or per.f.ormance rathe.~ than _ Pine ,tlle 0£ 

l&aI.-'11 i~. 
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Leaming eries 

76.3" 952 346 893"' 52 
453'1 3p2 2'94 769 934 
874 629" 379 752 '752 
657 285" 455" 362 769 ft 
294 769" 629tt 874 286" 
687" 5.23 S84 435" S54ll 
249 954n 854° 249 469 
04 II 934 637 285" 362 
347 893" 523 687" 629ft 
584 455" 7 3'" 952 952 
9 I 469 954 ' 469 435 "-

379 I '152 934 548" S9S" 

Serie s a and C were selec.ted a.ceordi. 

nite method. Eaeh va1ue in th ninties was 

687" 
5 8" 
379 
294 
63'7 
249 
954" 
453° 
8?4 
76•3" 
584 
34'7 

to a defi­

tc~ed with 

some number in the ffteens"• the twenties , the thirties, 

11 

ete. The partieular "1e.lue that was match d w s determined 

by chance s·eleetion effected by d:ra ing num.ber.s from a hat. 

In no e s e , however, were the second digits t h e same. All 

of the numbers w: ieh ende • in tto ere elimin ted from the 

aeries but we~e used 1n th est- t st as numbers not i n-

eluded. The pairs obt ined: ere then 1nepeeted and 1n 

rew e'ases changed to e11m1nat easy eomblnations . The 

er1ea were presented in four different ordet's 

Leaming Serie,s B 

61 49t1 43 68 " 75 2 'It 32" 56 
9ltt 24 11 85" 82 33" 24 91 11 

64 29" 12 I 79 64 ,29° 39 54" 
73tt 98 98 73" 88 ss• 21 89 
82 33" 33 " 82 54" 39 48 11 61 



71" 45 2ai• 175 58 32" 98 75u 
58 52" 29" 64 6l -tett 43 68" 
85" 11 15 1t 93 89fl 21 12" '19 
75 '1?8"45 45 711t 75tt 98 28"· 15 
89" 21 39 54'" 79 12tt 33" 82 
54" $9 2-4 91 IS 68"- 43 u 135n 
88 65 .. 3211 58 7111 45 46 "71 ft 

93 15tt 65" 88 85·'" 11 l:6" 93 
79 12" 48" '61 91" 24 2911 64 
68" 43 21 99t~ 93 15ft 65" 88 

'lfforrect numb-era. 

L&arn1ng Ser1E,"s C 

42tt 1.3 631( 61 31. 78 6 19" 84 
97 tr 26 84 19 8 2-rr 55.ft 31 '78" 
92 41" 66 34t1 13 42" i 3 42" 
95 '72ft 77 ~n 72" 96 34" -66 
55'-' 27 55tt 27 23• '77 371

• 86 
79tt 31 '18 " 31 67 9g1t 52 Bl"-
86 -t,7n 92 41'"' 51 63ff 16" 4~ 
62" 35 4.2" 13 26 9'7 It 'Z"I 55• 
7'1 25" 9'7" 20 34" 66 51 63" 
·6:i" 61 e1n 52 5,8 81" S7 99" 
66 34" 49 168 37• 86 41" 92 
84 19 .. 6:2ff 35 16-tt 49 7'2,, 95 
8111 52 95 '72ft 35 62ft 26 97" 
4-9 16ft 8& 3'71' 41 11 92 35 62" 
9-9" 67 99" 67 19" 84 23" '77 

•correct numbers. 

Below 1a given a replica of the post- test. 

Balne --------------------
D 1 re~ t 1 o ruu On this sh eet app ear all of' 

the numb,ers both correct and incorreet tha~ 
were- used in the second learning s-e-ries and in 
the last lee.ming series .. Ther-e ar$ also 
••versal numbers which did not appear in ~1ther 
of' these two learning aeries. The numbers •re 
arranged in numerical order and segregated 
aeoom1ng to wheth er they appeared in the 
second or last learning series. 

You are to go through these number$ 
marking t h em in the f'oll01Jing way . It a 

111 



c..erta..in nuntbei- was a correc~ number p1ace a 
"C" on the line provided. If the number was 
incorrect place ·an 111n on the line provided. 
If the numb&r ia, one that did not appear in 
the ser1es draw a Une through it. When you 
are not oerta1n about a number but teel that 
you could make a reason.a.ble guess do so . When 
you are quit.e uno-ertain leave the space blank. 
Po11ow thes& 1nstPUotion,s t .o the best of your 
abi 'lity . Do not feel that you mu:st 1"111 every 
blank# quality is the t hing desired. 

"C" means the number was eorreot . 
•t1 ri Xlleans th~ number wa:a inco:rreet. 

means tb e number did not appear. 

Numbe~s whicb appeared in the ,aeeond .aeries .. 

Numbers whieh appeared 1n the 1!),st aeries_. 

10 20 . 30 w 60 62 12 81. 90 
13- 22- 31- 41- 51- 63- 74- 83- 92-
14- 25- 34- 4'2- 52- 66- 76- 84- 9S-
16- 2e- 3s- 46- ss- Grr- 1r s6- s1-
1a- 27- 37- 49- 5.7- 69- 78- 87- 99-

---- ....... --- ----- - ........ - --- ....,,,.. 

Raw Score Da t .a 

i v 

Be101r are l.itJted the number o'f erro1'e on each trial 

£or the s tandardizing series A. Tb.e e,olmnn of numbers 

r&f'ers t1:> the 1nd1v1du.al subjects.. These numbers eo""e--

spond throughout all of the tables ot raw s.eore da.ta 110 t hat 

the pe.rt"o~a:nc,e of a g1 ven individual may b e ch e-cke4 through­

out. Th-e 1nd1v1dua.la are grouped under he.aclinga which 

1n<lleate the e-.xper!mental conditions to lt'hicll the,- were 

.aubsequently. exposed. 



V 

Errorq on Series A 

Emphasis-Right PTe• a-Rigb.t 

Tr1als 

l 2 3 4 6 6 7 8 9 10 
l, g 5 -. B 4 7 2' § ! 3 4 
2. 7 6 5 6 6 7 2' 4 6 4 
3. 7 3 3 2 - 3 2 l 4 0 · 1 
4. 4 4 5 5 3 5 5 'l 5 5 
5 . 9 5 5 6 5 3 7 5 3· -4 
6. 6 5 6. 2 3 3 5 5 6 6 , 
Y. 6 ~ 3 5 6 3 6 6 5 $ s. 6 3 5 4 3 5 1 1 2 l 
·9 . 7- 4 3 3· 4 2 2 i5 0 1· 

10. 4 3 3 3 2 4 2 2 2 1 
11. 4 4 5 4 4 2 4 3 l 3 
12. :5 8 7 y 6 8 8 9 6 z 
13. 0 3 S 4 7 5 5 3 3 5 
14. 9 7 7 9 '7 4 5 4 3 $ 
1.s .. .8 2 6 5 6 0 7 5 6 2 
'16. 't'/ 6 4 5 3 5 4 3 ,2 0 
17. 8 5 5 7 5 4 l 3 3 3 
is. 9 7 6 7 5 5 2 4 4 5 
19. '7 6 7 7 4 9 4 -6 'I 3 
20. 6 4 '1 5 'I 7· 5 5 7 2 , 
21. 5 8 9 '7 8 6 5 4 5 7 
22 .. s e 10 5 4 6 5 6 5 4 
23. 6 5 6 4 4 5 3 4 5 2 
24. 6 6 4 3 3 3 ,a 3 1 l,, 
25 .. 7 2 3 6 4 8 5 4 3 7 
ae. '1 • 5 5 5 a 5 4 ~ ·• ?ff . 9 6 3 '7 6 5 5 4 ~ 2 
2s. 6 2 5 6 $ 3 4 4 5 1 

&apb.$.s:!s-Wiwong Fre·ss- R1ght 

1. 4 4 5 6 7 6 3. 5 4 4 
2. s 4 4 4 2 0 4 4 2 5 
3. 6 8 3 2 2 5 3 l 2 1 
4. a 6 7 4 4 6 6 " 5 3 
5. 7 1 4 8 2 5 5 3 1 4 
6 . 8 5 6 2 6 5 2 3 3 4 
7. 4 3 l 5 l 4 3 4 2 3 a. 6 7 6 2 G 6, 4 ~ 3 3 
9. 6 6 4 3 , 5 3 1 l 2 

10 . ., 6 6 6 5 3 5 3 4 '2 4 



Vi 

11. 8 l $ 4 4 3 4 '3 1 3 
12. 4 4- 6 5 5 4 5 2 l 3 
13. 6 5 5 4 2 2 2 6 6 5 
14. 5 g 5 6 7 3 5 4 4 5 
15, 6 "I 3 5 8 6 3 2 2 4 
16. 3 5 6 5 4 4 2 i 4 2 
17. 6 4 4 5 4 5 6 5 5 I 
18. 6 6 8 6 6 7 5 4 4 2 
19. 7 9 10 6 7 7 6 4 6 4 
20 . 7 4 6 4 4 3 5 4 2 2 
21. 7 4 5 3 6 6 2 5 5 1 
22. 4 6 7 4 5 5 4 l 5 ;5 

23. '7 4 a 4 9 7 4 5 6 6 
24. 5 7 5 ,6 4 6 4 5 2 8 
2S. 4 3 1 5 3- 3 6 5 3 6 
26 . 8 8 G 3 .., 8 4 9 6 6 
P!f . 9, 6 6 3 3 4 1 l 3 6 
28. 6 4 5 2 4 2 l 0 e l 

Emph:aei-a,-Right l'resa.4n.mg 

1-. 6 4 6 ,4 4 4 6 4 i 1 
2 . '7 7 8 4 .., 4 4 3 4 '1 
3,. 8 3 3 5 5 3 3 1 0 4 
4. 4 6 5 3 4 2 l 3 4 3 
s .. 6 3 ,5 2 5 4 1 l 3 0 
e. 6 5 3 2 3 5 2 l 5 5 
"! . 6 5 6 5 5 l 3 3 ,, 6 
a. V 3 4 4 -3 l 2 3 3 2 
s. 6 7 5 '1 5 4 a 3 3 2 

10., 4 7 6 5 4 3 7 8 7 6 
11. 7 4 '7 4 "I 3 4 5 0 0 
12 .• (5 6 6 '7 3 6 s 6 4 5 
1-3, 8 6 3 l 4 0 0 0 0 0 
14. & 6 6 4 5 4 3 J 3 2-
l.5. 6 5 5 -5 6 5 ,6 4 4 3 
15, 8 5 4 3 3 3 2 g 3 0 
17 . 6 7 10 7 4 5 6 4 4 5 
18. 7 6 6 3 6 5 4 () l 0 
19. 9 4 5 4 6 3 3 l 1 2 
20. 8 4 6 4 4 5 3 4 4 4 
21. 2 5 6 3 4 3 2 2 5 2 
22. 5 4 4 5 4 2 3 l 5 2 
es. 5 3 2 5 4 6 5 3 3 4 
24. 4 5 6 8 4 a 4 3 6, 2 
25. 6 5 6 6 2 3 3 5 l 3 
26. 8 6 7 5 ' 4 2 0 3 l. 
?fl. 5 5 6 4 2 2 3 l l 1 
2s. 6 6 7 5 5 8 2 • 7 7 



Below are 11 ted the raw seor-e d ta f'or the exp ri­

mental learning series in terms of tbe number o.f r .rors on 

ea.e . tr1. l. 'l'h-e column on the lett de:tigne.te• the partio ... 

lar series taken f'1rst , on the right the er1es taken sec­

ond. In es.eh case the series ia la.bele a "B" or "C ' • 

The n " an the -r r-efe-r to the white light re l.ight 

which were the empba 1zer · use • At the e treme lef't the 

column of numbers refers to the in ivi u l subjects. 

ph sis Right- re s Right 

Tri.al.s r -ri ls 
1 

· ~ 
3 4: ~ 6 7 8 l 2 3 5 6 7 8 

1.. 10 '5 -4 4 6 -3 G s -g ,, 3 4 0 0 
2. .., 8 5 8 7 3 3 3 3 4 4 5 3 0 0 1 
3 . 12 2 2 2 l 5 2 l 10 5 ,3 2 0 0 0 0 

B1r 4 . 5 9 5 6 5 3 4 3 Cr 3 5 4 8 5 5 4 6 
'7 6 7 6 3 2 3 6 5 7 7 5 3 3 2 

6 . 7 9 5 7 5 3 5 2 5 8 8 ~ 3 5 3 4 
7. 7 8 5 5 6 4 2 2 7 5 3 5 6 5 0 
a. 8 5 2 2 I 0 I o · g 8 8 4 3 I I 2-
9 . 10 5 5 3 2 l l 0 8 4 3 4 2 1 4 4 

10 .. .,., 8 8 6 6 7 3 0 4 9 5 2 3 5 5 2 
Crll. 6 8 7 '2 2 2 1 l Bw 9 9 9 5 4 0 4 2 

12-.. 8 2: 3 4 2 3 4 3 7 5 5 4 l 0 0 3 
13. 7 7 4 1 4 4 4 .,, 6 5 5 4 2 2 l 
14. 9 l.l 6 4 9 5 6 7 5 r-7 4 4 3 3 6 7 
!5,. 4- 5 6 "7 s -7 9 4 5 ' 1 - 7 4 5 6 ' 4 
16 . 5 8 4 4 2 3 l 0 "I '1 .5 4 l 0 l 0 
17. 4 7 6 2 0 l 3 l 7 5 2 4 3 1 2 3 

Br18. 7 5 4 3 2 l 1 2 Cw 6 5 2 0 0 1 0 0 
19. 13 6 8 4 ? 3 5 2 8 5 5 7 5 2 5 4 
20. 4 6 10 '1 0 4 7 3 9 4 6 7 5 7 1 5 
21. 8 8 6 4 4 6 4 5 a 8 6 6 3 0 3 

- 22. 6 4 3 l l 2 4 3 10 7 7 5 l 
•-

0 0 1 
23. 5 6 7 5 6 2 6 6 4 13 4 Q 7 6 7 5 
24. 6 '7 7 6 3 2 0 3 8 4 1 1 2 2 l 0 

Ow85. a 5 7 5 2 4 4 l Br 11 5 3 1 3 3 3 3 
26. 7 7 4 5 4 4 3 5 3 4 5 6 5 2 4 3 
27. 8 3 5 17 2 2 2 0 ll. 5 5 l 0 l 0 0 
28 . 8 7 6 6 7 5 6 6 10 9 7 7 4 4 6 3 



1. 
2. 
3 . 

:SW 4. 
·5,. 
6 .. 
7. 
a. 
9 . 

l.O .. 
C-rl1 .. 

1 21: 
15. 
14. 
15 .• 
16. 
17. 

BJl'..18'" 
19. 

.20 ... 
21. 
22. 
23. 
24 . 

a,25., 
~6. 
tzl. 
28. 

v111 

Fmpha.s1s Wrong-Press Right 

Trials Trials 
l 2 .3 4 5 o 7 8 i, 2 5 4 5 . 6 .. 7 .a 
4 7 7 7 7 S 6 5 7 4 6 4 2 3 4 1 
6 ? 6 5 5 4 2 1 1 2 6 4 3 2 2 5 
3 7 4 5 4 4 2s s 6 6 4 4 3 12 
2 5 6 10 8 i '7 5 CP 6 8 7 ·6 9 3 2 l 

10 7 g 7 ~ "I 7 7 8 7 J 8 • 6 · ·A· . · .5. 
7 4 • 5 4 'i 5 5 11 7 8 5 5 • 3 • :.;s •. ? 
7 5 S 3 2 l. 0 8 lO 4 5 4 . · 2 °2 2 s • s· • 9 s 6 1 4 a- .s e 'S • -1 1 

• s I ,. :s ··s § 
9 l ~ 8 O l 1 . 1 7 4 2 1 l O 1 2 
6 ll 7 3 6 1- 6 . G 4 4 3 3 3 • • 2,· ·4 6 
6 9 4 3 8 2 1 2 Bw 5 7 5 4 4 .5 2 2 
7 7 o/ 3 2 0 O O 6 4 5 i 1 l .0 Q 

11 5 10 5 6 5 6 8 9 8 7 7 5 6 5 5 
s s e 9 5 10 '7 .,,, a 9 e , 4- 5 s. ts . 

• 1o 7 '1 • · Ef ,; ~ '7 5 I 4 2 $ i • .$ 6 f)' 
10 6 5 6 6 5 5 6 8 6 ~ 2 3 2 7 5 

8 7 5 9 6 ~ 8 5 7 6 9 5 2 4 S 5 
a 4 4 s 4 3 1 a ew s 7 e a 4 3 3 3 
9 e a a 2 4 3 e 9 7 ~ A 4 · 3 e 7 
5 5 6 5 5 6' 9 8 6 7 ~ 6 6· 4 l :::s 
6 4 8 4 5 4 3 1 10 6 4 2 i l 4 Z . ro a 4 s s 2· 2 , • 6 g s g a ·s 2 i 
8 .4 5 7 4 4 4 5 8 5 4 6 2 3 8 . 6 
9 S Y'/ S 7 7 8 ? 6 10 l.O S 2 6 4 4 
5 6 6 6 5 5 5 2 Bro 6 5 4 5. 6 5 $ 

11 e 4 & 7 a s e 2 , 5 a 9 s s , 
8 6 5 3 3 5 3 3 IO 8 8 5 5 6 2 $ 

12 7 4 e 11 a 4 z ·a 4 . e s 7 e 3 2 

:Emphasis Right- Press Wrong 

l. 12· 9 o/ 7 9 ll 4 6 ll 7 9 8 5 5 5 ~ 
8 8 9 11 6 5 
? , 10 6 7 ? 7 
6, 84643 
1 3 0 1 0 0 
6 9 7 6 3 5 
e 5 4 2 3 o 

2. 
3 .. 

Bw 4 . 
5 . 
611 
? • 

9 , .. 
l.O. 
11 ... 

C.rlft. 
13,. 
14. 

6 7 6 9 ? 7 6 9 8 8 
it ~ 5 5 4 6 3 5 7 6 
7 8 3 4 5 4 5 4 Cr 6 S 
a 4 8 3 3 4 4 0 ? l 
& 8 B 9 8 6 6 4 7 ? 
7 10 '7 8 8 5 7 4 4 7 
~? s 4 s 3 a~ - s 7 
86f$ 2 2222 6¥ 
6 6 6 5 7 6 5 5 9 8 

~5 a 3 ~ ~ ~ ~ r 10 9 ~ 

10 t· ~ 10 l l.O ·6 7 Elf 6 5 
5 73 00 000 99 
5 4 6 a 4 s 3 4 & 5 

9 ·s i 5 2 .! 
3 3 2 3 2 l 
81.1 f; 9.10 5 
e 6 -z: 5 3 l 
6 8 6 6 5 5 
5 l O O O O 
6 6 6 5 ~ 4 



I 

ix 

15. ll 9 5 8 10 6 '1 ~ 3 11 :8 6 4 6- 3 $ 
l &. 11 8 3 5 4 3 0 2 9 e 5 l l 1 0 C) 

1'7. ll 9 5 5 6 10 10 9 5 7 4 6 5 7 11 4 
13rl8~ 6· 4 7 6 5 3 3 2 Cw 5 4 2 4 3 3 1 l 

19. 10 7 a 4 5 4 0 4 7 7 ·o 6 6 2 2 2 
20:. a 9 5 8 6 5 5 4 10 11 3 4 6 4 4 1 
2-1. 10 9 7· 5 3 4 .1 4 7 4 6 2 3 3 0 0 • 22 • s s ·s 4 z ~ 3 ~ '1 • ! 2 ! 0 3 5 s 
23. 6 7 7 4 5 8 4 6 o 10 9 7 2 ll l-0 10 
24. , 5 5 5 6 4 2 .l 9 7 3 6 l ,3 '2 2 

CW25. 10 6 3 5 3 3 3 3 Br 9 7 1 7 8 .3 4 s 
26. l.G $ 8: 8 7 8 , 8 till 6 9 .,., a 8 ..,, 
2!1. 9 4 3 3 4 l l l. 8 5 2 9 5 5 2 s 
°28 1' 8 8 10, 6 7 ,5 12 8 8 7 6 7 6 6 4 5 

In caleu.lat~ng the critical ratio-& or the d1rfePences 

in per-f'orm.-anee on the le:arn1ng aerie-sand on the post--te-at 

the following fo:mrala was uaed. 

This formula is meant for use where errors of e.smpling hav-e 

been r -ed:uced by matched group&. In '8-'Uch e-as~s the •r·" ls 

coefficient of eon-elation between the measures of r1nal 

comparison. The indivldua.ls are mat ehed on the basis or 

identical scor&s on trollle original measure . In this- s.tudy­

the indiv1dual,s could not be mateh,ed on tbe basis of identi­

cal aeores. They •ere, however, matched on the basi~ of 

rank order ·of p,e-x-fonnence on the origin.al measut>e ,. 1n thi.e­

oe.a-e the rank order o..f per.f omanee on the s.tandard'izi-r.1.g 

e.e-ries. Where one or more individuals W$re of the SM'l$ 

-rank order fiJl ave:r,ase ot their measu res of final eom:parison 

1':8.Jt used. ~hie was done s-o as not to ~feet ~he flr0 by" 



the p-artieu.lnr placement ot the 1ndividuus .. 

ln the t ables below ll!'e given the data fl'Om the post-

t est-~ 

Bmphasi&-Right Pre$s- atght 

Bw-Cr 

Correct Incori;'eet Not l]sed 
e I C I - C I -

1. 12 3 1 3 '1 4 15 20 25 
2. 13 3 2 1 5 ,6 ·o 0 2 
:s .. 10 0 0 6 0 1 0 0 2 
4,., ·21 8 6 o l..5, .,, 9 9 17 
5 . 20 7 2 3 7 3 0 2 11 
6. 14 4 2 10 14 6 6 12 22 
7 . l.2 4 l 4 7 1 3 6 12 

Or-Bw 

s. 22: 6 2 0 1 0 0 0 a 
i. l.8 2 l l 4 0 0 0 0 

10-. 23 12 0 6 9 '7 0 '1 20 
11. 16 l l l 9 0 0 0 0 
12. 17 1 0 s 9 1 0 0 0 
15. 12 2 l 0 5 1 0 l 3 
14~ ·8 5 l 7' 12 14 0 0 0 

Br-.-Cw 

1s. 16 12 5 9 11 10 5 , l !;> 

16. M 2 4 2' 23 5 4 5 21 
ll'f. 25 z 6 1-13 \3 2 3 1~ 
10. l S 6 3 3 8 4 ,l_ ·6 l.3 
19. 20 4 4 7 8 4 3 9 10 
20. ·v· 3 0 1 4 2 0 0 0 
21 .. 16 4 2 0 3 0 0 0 0 

Cw0 Br 

22.. 7 0 0 '1 6 l 1 6. 25 28 
2$. 13 s 2 6 l.$ s 9 1118 
24. 16 4 1 3 1.e 5 2 4 lo 
2s. 1.9 10 2 5 13 5 3 6 l ~ 
2e:. 19 , 4 8 l.5 7 0 0 ·O 



9"1 .• 13 'J 2 3 8 i li 4 9 
28 •. lO 10 4 9 7 5 ll 1.3 21 

QnphtUJ1& Wrol'l Pres.a Right 

:e,,..or 
1. · 10 6 0 5 e 0 l5 16 30 
2:. 19· 8 3 7 11 5 4, 11 ~2 
$~ 1:8 ·9 3, 7 l4 6 5 7. 21 
4. '1 a 0 1 l 0 0 0 0 
s. l.i 16 a 0 0 0 0 0 e 
a" lt 9 8 12 13 5 5 8 17 ,. 10 7 0 4 2 e 2 4 13 

Cr-Blr 
s. 14 e 1 ,., 9 5 7 1·2 23 
9. 25 g l l 11 2 2 5 22 

10. 13 8 a 5 7 5 2 4 15 
11. ll l 1 0 6 l 0 0 11 
12:. s 1 O· 2 121 0 0 0 0 
13. 4 4 0 3 5 1 0 0 0 
14~ 11 $ · o 3. t3 1 4 '1 1.4 

• Br•C.· 

15. ·a 5 l '1 3 6 -5 ? 13 
18. 1'7 8 4 l 7 3 .2 4 16 
17. 6 3 l 0 5 2 0 0 0 
18~ 14 2 0 2 7 .3 21 14 m 
19 .. 16 8 6 4 15 4 ~ .3 14 
20. ll 2 0 1 7 l 18 22 -28 
21. 17 3 3 1 4 l & 10 18 

Cw•B.r 

22-. 19 7 6 3 11 3 0 2 12 
23. 12 4 o. 3 6 l l. 2 12 
24. 16 3, 0 0 3 1 1 4 13 
25. 15 7 2 9 l3 2 () 0 0 
2&. 8 4 1 2 4 l 22 19 26 
'21. 12 4 2 1 1 0 0 0 0 , 
·28 .. 11 5 0 l s O' l 4 10 

iEm.pha.si.s R1ght.-Pre·ss Wrong 

Bw- Cr 
l. 6 l, 1 3 3 a l, ~ 10 
2 . 4 • 0 0 3 0 8 '7 1 (5. 
3 . 11 4 3 0 5 3 3 5 11 ,. 15 5 0 5 8 5 8 11 22 



x1:t 

5. 18 3 0 2 .5 0 0 0 10 
6.- ...., l 0 l s 0 1 0 4 
'l .. 13. 8 0 4 ¥'/ 3 0 0 0 

,Gl"-8\t 

s~ 15 11 4 2 1: 1. 0 () 0 
9., 18 4 2 l 10 3 1 5 l.9 

10. ll 15 iJ 10 9 9 2 
11. 5: 1 0 ,l s 0 ' 9 
12. 13- 7 1 4 5 l. 3, 3 l,5 
13 ... 15 13 0 e 11 ~ 3 ,5 18 
u. ~ s • l ,. 4 l 9 Il 

:B~Gw 

15. "7 .a a 5 10 4 18 12 '23i 
16-.- 18 '2 () 0 9 ~ 0 0 6 
17. 1$ 11 ll 8 ~ 9 7 '9, 10 
18~ el 1 2 4 12 4 0 5 15 
:t~·. 12 5 1 0 '1 0 Q :t is 
20-. a :5 2 

.,, 5 2 11 11 20· 
21. _11r {i} 4 ·6 15 -9 4 6 '15 

~B~ 
,22. 13 .,, 4 .2 5 2 0 '{) 0 
2~ 1$ a 6 6 ·10 5 B 4 15 
2.4 . ., 1'7 :a 4 6 1,3 ~ 5 1.3 ?..Z 
2~. 9 ~ © 0 l 0 () g 0 
2.6 . 6 2 '2 l -0 0 0 0 0 

~-- '1!1 14 l 0 3 4 l 0 5 l'l . ' . ' . 

:28. 6 8 2 8 8 ,z 6 12 20 
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