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THE OO'LUENOJ.i OF A PERIOD OF 'mCIDEN'l'ltL' LEARNmG 

UI ON $'UBSJ:.~UE:N'l.1 LEJ\Il.NINC- \'fiTH nJT.l!i~TIO:N 

INTRODUCTION 

Purpose ot the s tudy 

Both without imd within the toi-mal educational 

i nstitution a groat part ot the average person's living 

experieuc~s are directed in ohann&ls other than conscious 

. o.tte_mptt1 to gain int'orma t1on . !!81'.lY ot such experie-nces 

make use of 1nf'ormat1on Which was not consciously or 

1ntent1onall7 learned . 1 For example, many items ot 

1.lltormation may be learned through the reading of novels 

but it ce.nnot be said that it is alwoys the reader's 

i ntention to learn th1s information. Similarly 1t m,,.y be 

said that indiv.iduals do not always conso1ously set about 

l earning allot their emotionnl. and attitudinal respol:lSes . 

Thnt aucb lee.rn11l82 doos result 1no1dentally in other than 

l , Learning may be defined here as the :t'ormatlon ot an 
association , the tor:m.a.ti on ot patterno o~ assoc1at1on, or 
the reoonstruct1on of patterns o~ associations . 

2 , ·1.enrning which talces place during activities 
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conscious learning activities has been shown experiment­

ally, as will be demotUJtrated in the historical. section ot 

this study. Moreover, n given period or such •incidental• 

learning has been demonstr ated $1l)erimentally to be less 

effective than an equal period of learning i n which t he 

intent to learn was present .l Si nce it i o easily 

-conceivable t hat a given situation may be f'irst met under 

oonditions tha~ do not eall for intended learning and later 

under con.di t .ions that demand eonscl ou.& learning •activity• 

1 t beooaeo import.ant to lmpw v1hat 1nrluonce such an 

initial period exerts upon subsequent 1ntent1Qnal. learni ng . 

It i s tha purpose ot this e tudy t.o aeek the ans~r 

to the .question ot the influenoe ot a. period o'.f 

'incidental• learning upon subsequent. i ntentional 

1earni ng i n a series of oXperimental s~tuations where 

the. materi als to be loarned consist or meani~l&es 

syllables, s1mp1e \Yotrds , complex words• end simple 

puzzl.es. The materi a ls to be iearned were sel ecte~ so as 

to tall into two olass1t1oations : (l} mem.oritor or rote 
I 

obaracterized by the absence ot the i ntention tQ learn is 
known as 'inci dent al ' learning . 41'he t erm 'incidental' 
was first u~ed i n connection With mcmory' to designate . 
that information which was remembered without intention 
0 11 the part of the individual. Its adaption to describe • 
a learning phenomenon is perhaps poor, 'unintentional.' 
learning being a mor e trul.y desoripttve phrase. 

l. See page 3. 



type learn.1118, and (2) learning by problem solving ~ 

Historical. De~elopment 

A large . amount o't mator1nl has been published in 

?!&!;Vl.r4 to • 1noidento.1t loarn1118 01.' whie,h a minimum 

sampling serves adequately in the pros&ntation or this 

study .. 

3 

rial.lace ( 12) pre.aented a questionnaire to students 

rangt~ t:rom the fourth grade to the second year or normal 

school who had attend~d a pro-holide...v aae-em.bly program. 

The r~turns troi:::t. the questionnaire showed that the 

indiv1dua1s were able to reoall a groat deal of 1ntor.mat1on 

of detailed oho.ractor-suoh as seeti~ns of reo1ted poems, 

details of dl"ese. details ot lighting effects, names ·ot 

unfamiliar people, and deoorative etfeeta although tbe 

individuals had not been instruoted to gain such informa-­

tion. 

P·eterson ( 7) instructed a. group ot students in one a-r 

his psychology classes to copy on a eheet o'f paper a list 

ot meaningless oyll ables as he wrote them on the black­

board. The lio.t wea then read over orell.y to be sure ti-hat 

each student. had allot the s-yl1ablea listed . Instruotions 

were then given to told the paper and write ou the outside 

all of the syllables remembered. Al1 ot the stu_dents were 
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able to reoall oome o~ the syllabies . A second list of 

syl1ables wero then pre~entad in the same manner with the 

exception that the students wore instructed to learn as 

many ns they oould. Tho result was tha.t ea.oh student 

learned a grea~er number during the second trial . Tbe t~ro 

lists ot syll ables were presented to another group ot 

atu4ents the following hour in reversed order, 1. e . , the. 

list whiob previously we.a presented first was now presented 

l ast . Peterson concluded that wbil e learning did take 

place when the intent to learn was not present ~oh more 

was learnQd when the intent to learn was present . 

Thorndike aiid Rook (9} made o. study ot intellectual 

and motor assoe.io.tiona.l tendencies to determine whether or 

not such tondenoies could be strengthened without awareness 

or intent to strengthen on the part or the learner. In 

one experiment words were read to the subjects who had been 

previously instructed to respond tdth any word that ctune 

to mind . Responses that wero sequential in nature, suoh 

as "truly" as a responso to the stimulus v.ord "yours•'• 

were reworded . Responses, such ao opposites, that aided 

iti the este.blisbmont ot meaning were oalled wrong,. Such a 

wrong re-spon.'l& Jllight be the word "mine" as a response to 

the etim.u.lus word "yours" . In the eecond or lll.Otor learning 

experiment the subjects were placed betore a large block, 
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t he top o'f Which was screened :trom 1•iew and the bottom ot 

wh1oh w~s ~1sible by a mirror· arrangement. The subjects 

were instructed to put the first f'inser 9-t their non-writ,­

ing hand on a t aok placed 1n tho cent<tr of the underside ot 

the block . The su.bjeotG were then told that they were to 

place a stylUQ; h-el d in the other hand on the- corresponding 

position on the upperside of the blook. The subjeot was 

rewarded by the word "Ri ght " when he placed the stylus 

Within a given quadrant ot the area about the center spot . 

Placing the stylus too neEU" or too tar from the center or 

in any o~her quadrant was ro1lowed by the word nwrongfl . 

In both experiments the subjecta gradually learned to 

respond in a manner that i-esul ted ln rewards . The 

ex:pertmentors c onoluded :.trom this that learning had taken 

place w1 thou t awareness by the lea.rne~ ot mat was being 

learned or without intention to learn. Tborndilce has used 

the term •unconscious' to designate t'he 1'8arn1ng that takes 

place under these conditions . 

It should b~ noted that the conoepts ot 'incidental~ 

nnd •unconscious' learning di1'fer to the extent that in the 

former one of the major charaoter~stica is t he absence of 

intent to learn while in the l atter intention to learn is 

pre~ent but not directed toward tha t material upon which the 

measures ot learning are based . 



Irvdn. Kaui'fman, Fri or and heaver (3) in a 

repetition ot Tho~dileo and Rocl:C•a (9) eXporiment witll 

intellectual ru;;sooiation tondeno1es found that when 

in~ention to lonrn is introduced into that l~arnins 

s1tuat1on the rate or improvement 1o not s1gn11'1oantly 

dltt3r-ent than lth&n a.ppuently no awareness or intention 

to learn is pr&sent. They conclude that the burden o'f 

froot rests upon the exper1menter as to whether or not 

awareness and intention to loarn are absent. 

6 

Tho histor-ionl m.atorial presented so tar hes served 

to introduce two conoepts, nrunely,. 'incidental' and 

'unconsolous• lesrn1Dg. The work o't Wallace (l.2} demon­

strated 'inoidental' iearning i n an actual life situation. 

The work ot P~terson (7) demonstrated the experimental 

evidencft ot 'incidental' leorning. '?be study of Thorn.di k.e 

o.nd Rock {9) picture$ the 'u.noonso1ouo• learning ooneept 

,vhile the repet1 t1-on by Irwin, Kautfman, Prior and Weaver 

(3) pointed out the essential W$aknoss of that oonoept . 

A third, and oloaely comparable concept is that of 

'l.atent' learning . B1odsett (1) investigated the e:tfeota 

or delayed 1ntroduot1on of· rewnrd upon rnaze ~r:torln£lllee 1n 

rats. In one experimental group the reward waa not 1ntro­

duoed until the end ot the tll1rd tr1e.l . In a seo-ond 

experae.ntol. group the reward wns introduced at the end ot 
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the seventh trial~ Dur1ng these trial.e without reward the 

error curves fluctuated up and do,m daily in a manner that 

wotdd be expected by chance. However , e.t the end ot the 

second trial o.fier introduction of the reward, the enor 

curves ha<! dropped almost to a l&vel of the erro-r curve tor 

a control group th.at had been run en equal period o~ time 

but which hod been 61 ven rood ct the end oi' every run. 

Dl.!>dgett ccmoluded that the superior pel":tormanoe ot the 

e~erim.ental groups was duo to a 1latent• learning 

devoleped durlng the 'non-l.ea:rnillg' period, 1. e . • betora 

the in.troduotion ot the reward . '!'he sigD1tio®t aapeot of 

the tlatent• learning eo~cept is that the d.a:l.ly performance 

durlng ~he 'latent' l•al".ll.1J:ig period dQea not show that any 

learning has taken plaoe . The 'lat$nt' learning manifests 

itseit only after incentives ~or learning huve been in.tro­

dueed. 

In drawing COl?l.Parisorw between the concept$ of 

'la.tent' lear.ning an4 'incidental• tU?d 'unconscious• lea.m­

ing it is a.sou.med that the 1ntroduot1on or incentives to 

learn in the oa.se of tmimal.s is a comparable prooedure 

with 1ntroduc1ng instructions. to learn tor humana, 1 . c . ~ 

that both _proce.durea result tn: the intention to learn~ 

Since anime.1a cannot be directly instruoted, the incentives 

serve as 1nd.1roct means of insia-uotion . 
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A second phase of the historical development revolves 

o.round previous experiments that demoD.$trate the 1nrluenoe 

o,t an initial period of learning in the absence of 

intention to learn upon subsequent intentional learn1~. l 

Twi tmyor ( 11) in a st\ldy o-r visual guidance upon hwnan 

maze learning divided a group ot psycho10~7 laboratory 

ctudents into two groups. One group, the exporimente-1 

group, administered a maze-learning situation to the second, 

or oontrol, group in the usual manner. Later the two 

groups were reversed, 1. e . , the control sroup now 

a<1m.1nisterod the maze to th-0 eXper1menta1 group under the 

same conditione., namely, blindfolded., etc . A comparison 

of the pertormanoe records ot the two groups, atter cnreful 

elimination or individuals in the experimental group who 

expressed or demonstrated intent to learn during the period 

in which they -were administrators, lead Twitmyer to c-onclude 

that not only was Visual guidana-e "highly e:t'f'ective 1n 

increasing the efficiency tor the early stages o~ acquisi­

tion in a blindfold. cul de sao maze" but that such inorease 

1 . In a search through the periodic.al literaturo bee.r­
ing r\llati-on to this problc1:. the \tti ter wt.s a.'ble to f-ind 
but one study that offered any avidsnee on this point. 
This one experiment \VU$ not conducted with the purpose of 
studying this question but nevertheless it was so organized 
as to result 1n a. demonstration of tho influen.oo upon 
subsequent intentional learuing by an 1nit1o.J. period o~ 
'incidental• learning .• 



1n ettioienoy ":may be found even under conditions of 

'undirected intention• on the part of those subjected to 

visual guidance•t • 

9 

This experiment bears signifloanee tor the pres&nt 

problem tn that it demonstrates that a period of 

1 lno1dental• learning has a benetic1ol. illrluenc:e upon · 

subsequent intentional learning. It should be uoted that 

the length ot th& r1ncidental' learning period in this 

experiment was Just as long a.a the total learning period 

tor the control group, hence the total period duri ng 

whioh the experi.mentul group learned. incidentally and 

intentioually. was neoeasariiy longer . 

Procedures and Methods 

In thia study thr~e experiments were eonduoted in 

whioh the materi al t.o be learned was o~ a memoritor or 

rote type . In a second sat ot experiments the material 

to be learned consisted of two simp.le prob1e:mo . The 

prooedures for each experiment will be presented separate­

ly. 

Uew.oritor or Rote Learning Experiment 

The first eXperiment involved the learning of a set 

ot twenty meaningless .syllables .1 

1 . Selected f'.:rom a list made up by d. A. Gl aze (2) • 
• 



KYli JIC :x.--m LAJ 

Ql ll ZIQ GYQ, '-''YS 

noc .!EQ; GUQ GO~ 

ZIF zyo 1.m' XtJM 

'X.YV JID xuw· JYZ 

The syllables we.re printed on 7,. x 11ft white fa.oo 

cards. Each letter was one inch high and one inch wide . 

An eighth of an 1noh was left between ea.ch . They were 

presented to ths groups by being placed on n smal.l easel 

and removed one by one by the experimenter . As one was 

removed the next booani.o exposed.. Each syllable was 

10 

exposed £or two seconds, a metronome being used as a timing 

dev1oe . 

To the experimental. group, e. :group ot .s1xty ... one 

students in an elementary psychology class, the ~ollowing 

directions were given: 

"Here is a grou~ of ·twenty meaningless 
syllables, conmlonly called nonsense syl.lables, 
that are going to be used in some eXJ>erimental 
work by one of the graduate students . Since 
meaningless syllables are supposed to have no 
meaning, I run going to present them to this 
class to Aetermine their assoaiation value, 
that is, whether or not they do have meaning. 

" \iihat I want you to do ln to raise your 
hwld whenever one ot these syllables reminds 
you of some meo.ningt'uJ. word. An ob-server 1s 
posted in the back ot the room to note how 
many hand.Dare raised ror eaoh syllable . 

ttin order to D:lllke sure that each 
syllablo has pro~er consideration they will 
be ~resonted tive times in just the same way 



that they ,v111 be used later on in the 
experimental work . " 

ll 

After the fifth presentation the group was inatruot­

ed as follows : 

"\lri te on the sheet ot. paper which 
has been given you e.11 of the syllables 
that you have just seen and can recall , " 

The group was not limited in time during the recall 

period. A minute or two after the subjects had ceased 

writing the remo.ining instructions. were ~dministored. 

" I shall present these .syllables 
~o you in the same manner five more 
times. This time you ar& to try to 
learn aa many ot them as you o-an . As 
soon as t hey have been presented for the 
fifth time write as many as you can 
recall on the eame piece ot paper as you 
have Just used. First, howeveri fold 
your pa»era now so that the syl ables 
that you have just \'ll'itton will not be 
in view when you write those tbat you will 
learn this time. 

ttThe scores you. make this ti:111() are to 
be compared with scores made by another 
group ot students so lenrn as many as you 
oan." 

In order to have paper at the disposal or the sub­

jects for the testing without leading the.m. to suspect that 

t hey would be asked to reoall the "s roup of syllable~ they 

were given a short tree- association test just prior to 

the experiment. This served to have the paper present 

without leading to suspicion ot its eventual use. At the 

end of the proo~dure betoro the papers were collected the 

subjects wero told that it they had tried to learn the 
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syllables during the initial period they were to write a 

note to that eff'ect on thoir papers . None did so. 

A control group was given tho So.tle free-association 

test to render the oxperiJnental c ond! tiona comparable . 

This group was co1:1posed ot forty-three university students 

in an eiom.&ntary payobol<>sY ~lass that met two hours 

later than the stud·ents 1n the expermental group . The 

control group received the foll owing directions: 

"Now, I OJll goill.S to present to you a 
series of meanitl8less syllables tb4t I 
want you to J.ea.rn. There are 'tvren.ty or them 
all anu they l'till be shown to you r1 ve 
different ti:rnes . lnten the fifth prese.nt­
at1on ls oom.pl.eted I want you to write down 
on a separate oneet of paper all o~ the 
syllables that ~ou have seen and ean reoall. 
Pay close attention and learn WJ many as you 
can. " 

:After a short, unlimited ree-all pe,t'iod instructi ons 

tor a oeoond l earning po1·1od wore presented: 

°Fold your papers so that the list 
tha:i you have just written is not visible._ 

"I will present these syllabies five 
more times . -Try to learn as IIlany more as 
you can . Remember. your scores will be 
compared with the scores made by another 
group ot students so learn as many more as 
you can. 

"\\'hen t.ho fifth presentation is com­
pl eted write all the syllables you have 
learned on the same sheet of paper but not 
whore you can see those you have already 
written. n 

Seventy- two hours after the immediate re~'3.ll periods 

the groups were instructed to record the syllab1es th~y 

• 

II 



remembered and to indicate if they had expected to be 
I 

called upon tor auoh action . In neither s roup was any 

suoh expectation indicated . 

S1EI>le, MetlD.1A$:tul iord Experiment 

13 

In the second oxper1ment the material. to be learned 

consisted ot a list of twenty-eight worda that had been 

previously sel.eoted and rated tor pleaaantness, unpleasant-

noss, and neutrality. They were selected tor this study 

because ot the way they lent themselves to the e.xperimen t .. 

al procedure . The words used were: 

kiss WOU,Jld white love 

afraid insul.t despise proud 

fight oarro·t; happy give 

divorce glasa habit work 

pencil name pray oh11-d 

swim marry woman worry 

money tlower pond tmrdly 

The subjects 1n this experiment were the members ot 

four psychol ogy laboratory groups . Sinee some of the 

subjects had partic1po.tod in the eXperim.ent with meaning­

l ess syllo.bles it was thought best to have the experiment 

performed by the l aboratory instructors to avoid suspicion 

or similarity with tho pre,vious experiment by the subject s 

who had been invol ved. 
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The two experir.tental groups , Groups I nno. A, were 

eompcsed of thir,ty-nine snd thirteen students renpectively . 

Eeoh individual was g1v~n three slips ot paper end then 

r.ead the following direotionn: 

"I' have here a list of twenty-e1ght 
words that have been rated ·o.s to whether 
thoy- ore plea.sarit ., neut:t'8l.~ or unpleaoant . 
I nhall read them to you and as I do I 
wo.nt you to lndioato how you would rate 
thet1. ~"e want to tind out it the ratings 
given these ,,ords by other people are the 
same o.s the ratings by university studen~s . 
we also want to tind ont whetl1er you. Will 
rate thom tho SG.O throe sucoeas1ve times .. 
Use just one slip for eaoh time . 

"I Bllall read tho ae words at the rcte 
of one every two seconds . You will have to 
work quickly§' It a word aocms p.leasant to 
you, put down a capital "P" , It it is 
unpl easant, put down a capita.l "U" . I'!' it 
is neutral, thnt is, neither pleasant nor 
unpleasant, put d01'.1l a onJ)i ta.1 "N1'., • 

.Atter the li$-t ot words had been rend three times 

one ot the experimental eroups, Group!, \l'aS given five 

alipa or pa.per while the other group, Group A, woo given 

ten slips. To .Group I the instructor read ao follows: 

"I shall ~eud this list five more 
times .. I want you to learn all of the words 
that you can • . After eoeh time that I read 
the list you are to wr1te as many of the 
words e..-s you oen reme,mbe_r . Ee.oh time you 
are to use a d i t'f&Tent s lip of paper . Do 
not. 1ook a t any previous list you have 
wr1 t ten nor at anyone e l se' a pa.per. You 
will not b& gr~ded on th1a at all, but try 
as hard as you can." 

Group A received inatructions identicai with the ex-
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oeption of the substitution of the word "tentt for "five•• in 

the first sentence. 

The period o-t recall was not limited, a bolt being 

co.lled only after all subjects he.d stopped YtT1t1ng . At 

tlie completion of the experiment both ot the experimental 

groups were 1ns~ructed to: 

"Pleaoe write on your first slip 
whetAer or not you tried to learn any of 
the words When they were read to you the 
first three times. It is important that I 
know whether you tried or not . " 

The instructions to the control groups, Groups 2 and 

B, varied trom the second set of instructions to the 

experimental groups only in the first sentenoe , "I have 

here a list of twenty-eight words which I shall read to 

you five (or ten) times", beill8 oubstituted in place of 

"I shall read t his lint five (or ten) more times . " 

Complex, Mean1I,lfSful. Word E!Periment 

A 'third experiment made use or complicated yet 

meaningful words . The :1'ollow1ng liot of technical, 

psychological words so1eoted trom a paycholog!ca.l diction­

ary were used: 



ant1rrheoeoope 

bradylogin 

dextrosinistral 

goniometer 

kyperklnosia 

interoo.la.tion 

mo:noptoscope 

noesis 

orthoporie. 

parapx-axis 

sonom.eter 

trisomic 

xenophobia 

zoopsia 

prosenoephalon 

T-he students comprising the groups to whom these 

words were presented were uppor division students enroll ed 

1n ~ teach1ng methods oourse . The experimental. group 

prooedure is given belov1 as presented to the twenty-nine 

individuals in that group . 

To each individual a sheet ot paper wns given that 

had been previously folded to give f'our pages . Eaoh page 

was numbered . On the first page number heads were placed 

for three co.lumns . The instructions read were: 

"You are to be given a short 
experimental test . This test bas no bear­
ing upon your grade 1n this course . Hov1-
ever, please give your complete cooperation 
and pe.y attention only to your own vrork . 

°Firat , I ahal1 read to you a list 
ot fifteen technical , psyohologioal words . 
You are to tr:, to cl assity these wordo as 
to whether they refer to soJ.D.e physical 
charaeteristic of living organisms, to 
some behavior character1at1o, or to some 
piece of laboratory apparatus . Deai cnate 
a physioal oharaoteristic by a oapi tal 
If P" , a behavior clie.ro.cter1st1c bJ a 
capital "B", and a piece ot laboratory 
apparatus by a o.api tal "A". 



On the blo.okbourd the three words "physical" , 

"bchavior11 , and "apparatus" were written and beside each 

the appropriate copital letter. The instructions 

continued: 

"This list ot words will be read 
to you three timos . Put down the cnpitul 
lotter that you choose in a vertical 
column under the appropriate column heading 
on the tirst page . The capitals tor the 
first reading w1ll go under number 'one', 
the second reading under number 'two', the 
third under 'three' . 

~Do not write on any other page du.ring 
this part of the test . 

"It you are unable to decide ho~ to 
classify the word, put down a dash. Your 
timo to decide is very limited so your 
decisions w11l have to be hurried . 

"Are there any questions as to what 
you are to do?" 
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'l.'1e lis\ was read three times . The speed ot readinB 

was deteruined by the length ot each T10rd, tba t is, the 

reader pronounced the word and then repeated it silently 

three times as quickly as possible before pronouncing the 

next word . At the end or the third reading further 

d1reot1ons were given: 

"On page two write all of the ords 
that you have just heard that you can 
recall. . Please do not look at any paper 
other than your own." 

Tbe group wo.s given a length of time for t he reoall 

that was terminated one minuto a1'ter the last individual 

was observed to have stopped writing. The directions ror 



the second part were then presented: 

• 0 Now, fold your papers so ·that pages 
three and tour are on the outside and pagos 
one and two on the inside . Leave page 
three facing you. 

"I will ·read this list of words three 
more times . Listen carei-u.lly Qlld try to 
leari1 e.a xnany ot them as you can. Mter 
the third reading write down all of t he 
words that you have heard e.nd oan recal.l . 
Do not write unt1l the liat has boen com­
pletely read ~or tbe third time, and do 
not look at any of the words you have just 
1'1nished writing . "· 

After tbree·more repetit1ona with a subsequent 

recall pertod, the group wo.s given a third presentation. 

The 1nstruct1ons were; 

1'Turn your papers over ao that page 
tour is uppermost . 

ffI ·will. read this iiot Juat tbree 
mo.re times . Learn os many IilOre of the words 
as you can. At the end ot the third reading 
write down all that you aro able to recall 
on _page tour . Pl$Dae wat.oh only your own 
work." 

18 

At the oonolusl on or the last recall period the 

subjects wore tol d to designate on pago one whether or not 

they had suspected that they 'WOUld bo asked to reoall tbe 

worda atter the first readings end whether or not they had 

tri ed to learn any of the worda during that period. 

The control group of thirty- three was told at the out­

set that tho object was to learn os many of the vrords as 

possible . The 1nst;ruot1ons for the second and third reoalls 
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were identical with those tor the experimental groups with 

the exoeption ot the page numberings . 

Pro bl.em-Sol vin, 5 ffieril,;ient 

The problem-solving er,perimenta oons1sted ot t wo 

simple problem-aolving situutions. The problems as auoh 

wore masked by being m-itten into a short story and mimeo­

graphed tor purposes ot presentation . The exact torm ot 

presentation as used 1a given below: 

Nome ------Fron the rarm house to the town 
stretched thirty mil es ot country road . 
John had 1'ound much pl.oasure in maklng the 
drive on those days 1n which ho traveled 
to town to stock up on provisions tor the 
week, but now a di fferent situation was at 
hand . 

1th hands aoh1ng and paining intense­
ly whenever his hurried movements caused him 
to hit some hard object, he fought vainly to 
start tho motor ot the car upon ,mich a 11:te 
now depended . Twice now the motor had gasp­
ed t111d begun to show signs or lite but both 
ti.mos 1t had died oausing John's quickened 
heart to l~ once more . After ~nat eoemed 
intermin~bly l o tt.me the motor broke out 
into a roar . 

Setting tbe ·hand throttle so that-the 
motor would i dle, John ro.n into the house and 
gathered up into hie o.rm.o the bundl e that was 
hio son . Carof'ully he carried th& boy to the 
car and l aid him on the back seat , making 
sure that the blankets were so arrnnged os 
not to unyaap easily. Throwi himsolt' into 
the liriver's soat he begM the slow but 
hurried Journey. 

'If only I: could make 1t in an hour," 
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he- thought, ttthe doctor would Lave a 
cha.nae .. No mntter what , I mu.st get there 
i n an hourl" J'-t tb.e ho.l.fway potnt, whore 
the r-ough, winding road straie)ltened out 
into o broad, smooth highway , John f i gured 

$ back and f ound ~hat he had travele~ the 
firs.t ho.11' ot the distance at only r1rteen 
miles per hour . "How f ast", he began to 
wonder, ttr.mst I go to ma1rit ain tho thirty 
mile an hour average that wili bring mo to 
the doctor i n t ~7" 

Nrune 
So e12gro$sed were ... t .... h_c_y....,,..in-.... th,...e-i'!"'r_n_e_w __ 

game that the oh1ltlr$n scaroely looked up as 
the stranger entered the r oom. Somewhat sur­
pr ised, t he new- eomer asked t he teacher what 
was so entrsno1ng as to overcome the 
childl"on•o natural curiosity. Laughingl y, 
t ho teacher told him about the puzzle the 
children hnd discovered and how it absorbed 
so muoh ot their pJ.ayl ng time. 

Moving closer to the t ables the new­
comer began to observe t he children and 
thoir e.ot:lons as they busily went about the 
solution of t ho puzzle or sat thinking of 
tho next move . ~ eh ohild had bet'ore him a 
eve.rd about tour inohas wide and eight 
in-ches lon,g . Sepa.rated at intorvals ot 
about t wo· inches were three wooden peg,s . 
The children were m.ani pul nt1ng t our am.all 
d,.aoa of different sizes, pl acing one t1rst 
on one_peg and t hen on another. 

"The game" , explained tbe teacher, 
"begi ns by pl aoins the tour discs on the 
extreme left pe3 in reversed pyramidal 
order, t hnt ls, the Sl'l.allest on the bottom, 
the next largest on top of it• then the next 
la.reest on top ot that, with the largest on 
top of all . The objeot of the game is to 
t r ansfer allot the discs to tho e:xtreru, 
r18)lt peg and have them. · arranged in the 
opposite order, that is, they are to be 
pyramided with the l ar gest now on the 
bottom ond t he smallest now on the top . 
They may move only one disc at n time and 

20 



may never skip or jump the middle peg . 
If they abide by the rul~a of the game 
they can comp1ete the transfer tot the 
discs in as few as eight moves . 

"Would you like to try it?" 
asked the teacher . 

"Some other tim.el" was the hasty 
rep.ly. 
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'fb.ese prQblems, which sha.ll be referred to bere­

a.:fter as the "30 U.P.H." problem and the "3 peg" problem-. 

respectively, were presented first to matohed groups ot 

sophomores and of juniors ot the University high sohool of 

Eugene . The oophomores were given the "'30 M.P .H. " problem 

and the juniors the "3 peg" problem. To make sure that 

the resu1ts ot the experiments were not a function of the 

nature of the problem in el tller case the problems were 

also presented to matched groups of sophomores and of 

juniors at the Salem high sohoo1 of Salem. At Salem the 

sophomores ,vere g1 ven the "3 pegtt problem and the juniors 

the "30 M.P .li." problem. 

The University high school groups were matched an the 

basis of I Q ratings received on one ot the forms of the 

Stanford Revision or the Simon-Binet Sc al e . The Salem high 

s,ohool groups were matched on the basis ot the I Q ratings 

received on a form o~ the Otis Sel t - Adminiatering Mental 

Ability Test. The actunl matchings are presented in Table 

I. 



hieans and SD• s- of Groups .Matched on the Baais or I Q. Scores 

Sehoo.l and Class Experimental Group Control Group 
MeanIQ SDIQ :Mean1Q. SDIQ, 

University Soph . 112.:05 10.27 ~13.14- 10.67 

U11ivera.ity Jr. 117.64 10. 44 117 .18 10.59 
S alem Sopnomores 113.83 8 . 20 110 .67 8.45 
Salem Junio~s 103 .79 6.49 105.43 6 .. 68 

The i:11:;,tructions were read from a. ty;pe,¢1,tten 

$heet . rbe eXJ)erimental il'OUP 1.ns.tl"'tletions are repo-rted 

below; 

ttYou er.a going to be giV'&n a 
special ki:ad. of test this period . Eae-h 
person in this group is matched with 
som.e person 1n another group taking this 
test at the s·e.me time . The wo.rk that 
you do w!l.l be e.o-mpared with the v,ork or 
the people 1n the other group . 

ffI shall pass o~t to each ot you a 
mimeographed sheet ot paper which you are 
to leave face down until instructions are 
given. " 

The shee~s were then ·distributed. 

"On these sheets will be found a. 
sho..rt selection in story t"orm. On the 
baok ot the sheet you are to outline this 
story in 'the best we.y that- you can ., l3e 
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sure to include all or t he points 
involved in the story. 

"You will be given a limited 
8.ClOunt of time . Work quickly' but not 
hurriedly. llhen you are throi.tgh check 
bacl<: ov~r your work., Do not 8top WDrk­
i ng until the signal to stop is given.' 

., 1'\re there any questions as to 
what you are to do? 

"Turn over your papers . Pl a.oe 
. your name on the- l ine p-~ovided and be­
gin. outlini:ng. " 

A period of ten minu.tes was allowed for the out ... 

lining aoti vi ty . At the end of tb.a. t period the groups 

were stopped and given further directions . 

"The second part of this test is to 
solve the problem Wh1oh is to be found 1n 
the story you have Just outlined. 

"All of the conditions or ruies tor 
solvina the problem nre to be round 1n the 
story. You tu"e to t-ry to aolve t he problem 
without violating any of the rul es . 

"uher.. you have reached a solution 
do two things: i'irst"' put down the time 
th,a t is written on the blackboard just in 
under your nam1;3 ; second,. ro.1.se your hand so 
that I may come and check you~ answer. 

. ".Are ther~ any questions as to what 
you are to do? 

'tyou may begin. " 

As the individttals raised their hands, indioating 

an uttempted solution, the experimenter checked the 

solution. A1Jy: answer which ex_pressed recognition ot how 

the problem wao solved was aocepted.l If the answer did 

1 . The solutions to the problems will be ~ound in the 
appe-ndJx with a few representative,~ acoept ab1-c an.airers 
made by the ~ubjeots. 



not e~r~ss such reoognit1on the subJect was told that his 

answer was wrong and that he muet t1;Y again . However._ if 

the answer was acceptable the aubjeot was e.sked two 

questions: 

"llave you ever seen this problem 
betore'?" 

"Did you try to solve tho problem whil tit 
you were outlining tha story?" 

The control group procedure differed only in the 

instruetiono e t"Ven af ter the papers were passed out . Thia 

part or the prooed:uro is presented below: 

"On eacb shoet is a short written 
solection in which ther e 1s a problem se~ 
forth . You are to read throue;h the 
selection, find the problem, o.ud _the~ 
solve it . hll ot the rules or conditions 
ot the ·probl em ar.e in the s&l 9ot1on . 

ui·men tho &-iSJlal to Btart i s g i ve11 
turn over your paper- ond wri te your 
namo at the top i n the spo.oe provided . 
Then read the sel ecti on through once . 
AS soon as you have finiahod reading 
through once l ook up at the bl aokboo.rd 
and write dow.n 'iale t i me that is wri tten 
there just bel ow you;r nsme. Then 1nnnediat e-
1y begin on th~ problem. " 

11•,:om thi s point on the p.rocedures tor the two groups 

are identioal w1 th the. exception that it was necessary to 

ask only it the sub3ects had eve~ seen the problem before . 

As suggested in the reported procedure t he time was 

kep-t by an individual at the blackboard. The t i me was 



DATA AND RESULTS 

Loaning],ess Syllable E:z:perir.lent 

F~e 1 shows the positions ot the experimental and 

control groups in reapeet to the number of syllo.l:>1es 

recalled at the first, second and th1r-d testings~ 
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Control --- -----
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l'igl.µ"e l. ~ra:ph or tlle Learning Cllr.Yos ot the Experimental 

and Control Groups . 
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Table II indicates the differences and the relia­

bility .of the differences at the three points of recall . 

TABLE II 

Reliability or Ditterenocs Between lleans ror Meaningl ess 

Syllabl e l:!xperiLlent 

. -

Mean O'ois O'Jlean Dit~ <141f Dit - l a41r Exp ; Con . I.:;xp . Con. Exp . Con . 

Re-
oall .l 4. 05 ~.J.6 1.69 2. 49 . 216 .380 1 . 11 .437 2.54, 

Re-
call 2 8.67 3.60 2. 82 5. 01 .361 .459 - 0 . 07 .583 - 0 . 12 
_, 

He-
oall 3 4.97 i . 02 z.95 2. 28 .378 .356 -0.95 .519 -1 .83 

A comparison of the curve ot the eJq'leri.!llent al c-roup 

with that ot the control group on the reoo.11 shows that 

during the 'incident a.1 ' l earning period the experimental 

group did not learn as much as did the control group . The 

s i gnificance of the _difterenco between the two groups ot 

thio point is evidenced by a ratio ot 2.54 bet ween t ho 

meo.n- dif:f'erenoe and SD ot t he di t'terence . Whil e i t is 

fai r l y oonolusive that individuals i ntent upon learning 

·wi ll learn more than indi vidual.a who are intent upon l ook­

ing for associations , it is al so of note t hat the .latter 

di d l earn although t hey were not so inst ructed . 
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A comparison of the two groups for the eeoond reoall 

demons~rates three things ~ First, the experimental group 

increased their rate of learning over ~heir r ate during the 

first five trials . Second, the control group deorerused 

its r ate ot learnins during the seeond five tria.].s . 

11.'hird, the l earning rate of the exper1.men tal group during 

the socond five trials wru::i enough greater as to result in 

m.ore syllables recal1ed at the end than were reealled by 

the control group . The d1:f1'erenoe of the ms.ans at this 

point is, however, not signi~1oant. 

Comparison for the third reoall period, conducted 

:1eventy- two hours l ater, show~ that the control rotained 

only 46.74%, a d1ttero~ce of 9.58~ 1n retention. The 

mean-ditferenoe is not significant. 

Sim.plo, Meaningful Word Experiment 

The learning curves for the experimental and oontrol 

groups , Group.a l and 2 .and Groups A and B a.re presented in 

Figures 2 and 3 , respeoti vely. The ourv·es tor both ot the 

experiment al groups are·present ed in two ways . The recall 

oune is ~h$ learning ourve so placed as to coincide with 

the control g:rou_p learning curve in sequential order of 

ooourence of recalls . The presentation curve is the 

learning ourve so plo.oed on the gr aph as to coincide with 
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the sequential order of occu.rence of the presentations. 

Such an arrangement 1s necessitated since in th1s 

experiment four presentations ot the material were made to 

the experimental groups betore the subjects were tested . 

In all of the other experiments the first recall J;>&riod 

followed the first presentatioA~ 
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Figure 2 . •Recall' Learning curve of Control Group land 
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Comparisons of the recoil and presentation learning 

ourvea o-r the exper1menta.l group, Group 1, wt th the le-arn­

ing ourves of the .control group , Group 2 , show tour points: 

( l) The experimental group achieved higher scores on eao·h 

recall . {2) During the titth presentation the experiment­

al group evidenced a greater rate ot learning than did the 

control group :tor the same number ot words . (3) The 

control group had learned more by the end of the tourth 

and fifth presentations tbnn had the experimental group . 

13 
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(4) The control group curve shows a stoeper alope between 

the po1nts ot i-eoall than does t ho oxper1montal group 

recall curve . 

Tbe reoall and presentation ourves tor Group A and 

the curve tor Group B whon compared show tour things: ( 1) 

The experimentaJ. group achieved higher scores tor the 

t1rst tive recall periods but then fell and remained below 

the control group tor the subsequent tive recalls . (2) 

The recall scores at the end or oomparable periods ot 

presentation show the oontrol group to be al ways at a 

higher point ot aoh1evement . (3) The experimental group 

shows a superior learning rate onJ.y between the seventh 

and ninth recall periods, a t other times t he control group 

excelled . (4) The experimental group r ate ot learning 

during the titth, sixth and seventh presentation periods 

was hisher than the learning r ate during t he some periods 

by the control group . 

Tables III and IV give the rel1nb111ty ot t he mean­

ditterenoos ot the scores obtained at the end ot the 

com.parable periods ot present ation for Groups land 2 

e.nd Groupe A and B, respectively. 
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T~LE III 

Reliability of Mean-Dit~&rences at Groups 1 and 2 in 

Terms of Sequential Order ot Pre~entation 

Pre-
sent- Group Re~all M adist au Dity 0'41r Dit /, 
ation dif 

l l 1.1.63 2.52 .404 
.468 4 11..44 24.44 

2 4 23 .07 1 . 23 . 237 

1 2 17.07 2.03 .325 
5 7.98 .682 u .70 

2 5 25 .05 3 . 1.2 .Goo 



TABLE IV 

Raliabilit7 of Moa.n- Di~terencos ot Groups A and Bin 

Terms ot Sequcntinl Order or Presentation 

Pre-
sont- Group Reoall M crdist O'M Di:r14 O'dif Dit'y 
ation /adif 

A 1 18 . 0 2 . 21. .614 
4 4.6 .901 5 .11 

E 4 22 .6 2.95 .660 

,A 2 21 .5 2.17 . 602 
.871 2. 76 5 2.4 

B 5 23 .9 2 .81 .629 

6 
A 3 22.9 z.51 .697 1.8 .884 2 . 04 
B 6 24 .7 2.43 . 54; 

A 4 2}-5 2.00 .556 
7 1.7 .846 2 . 00 

B 7 25 .2 2.86 .640 

A 5 24 . 2 1.82 .504 
.674 2 . 82 8 1.9 

B 8 26.1 2. 00 .448 

A 6 
9 

23 .9 2.83 .786 
2.5 .896 2.79 

B 9 26. 4 1 .92 .430 

A 1 23.7 3.55 
10 

.986 
3.7 1 . 028 3.60 

B 10 27 .4 1. 30 . 292 



Tables V and VI give the reliability of the mean­

difteronoes of tho scores obtained during comparable 

periods of recall tor Groups 1 and 2 end Groups A and B, 

respectively-. 

TABLE V 

Reliability ot Meen-D1:t'ferenoes o~ Ex:perimentnl 

Group l and Control Group 2 in Terms of the 

Sequential Order ot Reoalls 

Recall Group O'dist O'»r Difi\t O'di:t't 
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D1ffub 
dit:f 

l l 'f .15 2.52 .404 
l 5.52 .709 7.78 

2 11. 63 3.03 .583 
1 21.48 2. 0; .325 

2 3.41 .623 5.47 
2 17.07 ~ 3 . 02 .581 

1 22 .64 2 . 09 .3;5 1.94 .536 } .62 3 
2 20 .70 2. 18 .419 

l 24.51 1 . 92 .308 
4 1.44 .j88 3.71 

2 2} . 07 . 1 . 2~ .237 

l 26 .03 1 . 19 .190 
5 0.98 .630 J. . 56 

2 25 .05 3 .12 .600 



TABLE VI 

Reliability of Mean-Differences ot Experiment c.l 

Group A and Cont~ol Grou» D i n Terms or the 

Sequential. Order ot Reoalla 

34 

Reoe..11 Group ad1st '1.1 D1ffy adift Ditru, 
dift 

A 18 .0 2 . 21 .614 
1 5.7 . 782 7. 28 

B 12 .3 2 .17 . 485 

A 21 .5 2 .17 . 602 
4.67 2 4.3 . 91?. 

B 17 . 2 3.06 .685 

A 22 .9 2 .51 .697 
1.66 3 1.7 1 . 024 

B 21 . 2 3.36 .752 

A 23 .5 2 . 0,0 .556 .863 4 
22.6 .66o 

0.9 1.09 
B 2.95 

A 24. 2 1 .82 .504 .806 5 0.3 0.37 
B 23 .9 2 .81 ,. 629 

A 23 .9 2.83 .786 
6 -o.8 .995 - 0.84 

.B 24.7 2.43 .543 

A 2; .7 3.55 .986 
7 -1.5 1.175 - 1 .28 

B 25 . 2 2.86 .640 

8 
. A 25 .5 1.84 .512 

.680 -0.5 -0.75 
B 26 .1 2 . 00 . 448 
A 26 .2 1.48 .412 

9 - 0 . 2 .595 -0.34 :a 26.4 1 .92 .430 
A 26 .8 1 . 27 .351 

10 -o.6 .456 - 1 . 25 
B 27 .4 1 .30 . 292 
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Complex, Meaningtul \lord Experiment 

Since o.l.l of the subjects who had participated in 

the first part or the experiment were not present ror the 

rec61l period the results are presented in Tablos VII and 

VIII are based respectively upon· aJ.l or the subjects 

involved in the first ~o.rt and on onl.y the subjects who co 

completed the entire procedure . 

TABLE VII 

Means o-r Achievement -tor Al1 Subjects ror 

First 1.'hree Tests 

Group N Recall l Recal.l 2 Reca11 3 

sp. 33 .455 5. 121 

Con. 29 1.828 3.793 



Group 

Con 

'ff\B.LE VIII · 

Means of' .Achievement f-or .SUbjeo·ts Availab-le- for 

Dele.yed Recall 

N Reea.11 l Recall 2 Recall 3 Delayed Recall 

2} .435 5.261 

18 5.278 

Tho experimental group had achieved app~xilllately 

one-fourth or 25~ as much as had the eontr-ol group by the 

-and of the f .ir$t p;re~-en'tation. By the end of the third 

presentation tl).e experimental goup showed approXitnattlly 

9of ·tJt the cont~ol gro~ a~h1evement.~ These. f1gures are 

be.sett on all.- of the subJaots as in41aate.d ln Table VII . 

Table VIII demonstra~e& that tor ·tbe delayed reeall the 

expe:rim.~ntal gr .o-up retained only al>cout 50% of the am.ount 

retain.eel: by the .con:tro1 group al though b-otb group~ wel."e • • 

nearly e-qual.. 

Probl~m Solvine;. Experiments 

Table lX presents a e~oaite of the l"esults obtain­

ed from the &xper1monts conducted at the University and 



TABLE IX* 

Reliability ot Mean-mrterenoes in Problem-Solving Time for All Groups 

N M O'dist rIT <1y D11'1':M rl'l' PEc11r-r D1fM~ 
Edit' 

• t;li.'xp • 12.40 9.05 -.168 2.3848 
~ 14 17 ,24 +.532 1.3630 12.65 • • ~9 .64 4.55 +. 207 1.1896 Pi CllCont. 
::al o,..., 27 .81 19.57 - ,.193 4.1893 a)..1:1'.Xp . 

21 -.19 +.001 3.4620 .06 0 • 
~ l50ont . 27 .62 i::,.77 -.505 2.9698 

- , 

~Exp .. 
22 

4.09 3.53 -.014 .7519 
11.18 -.066 1.7104 4.41 t: AC -.387 1.9758 tiO :::, ont. 1.5. 27 io.05 

'l.j OExp 10.11 6.56 -.306 1.4720 
I""\ Y.l • 18 .5.22 - . 048 1.8914 2.76 t; ,Cont . l5•33 9.90 -.122 2.3172 ro 

TABLE X 

Reliability ot Mea.n-D11'ferenee of Total Time Spent by Salem Junior Groups 

P :: ~ .. 22. 40 9.05 -.168 2.3848 
1.3630 

r';t'ltCont .. 
14 29 .b4 4.55 +. 207 1.1896 7. 24 +.532 5.31 

* See footnote bottom page 38 . 



Salem h18h schools tor each ot tho t-wo :problems used. l 

The results show four noticeable points: First, 

that in two oases the aoan~ditrerences are ot statistical 

s1gn1fioa.na&. Second, that . in the case or tho Salem 

junior groups the total time spent by the experi,m.enta.l 

group was 7. 24 minutes l.ess than the tota1 time, spent by­

the control group . Third, tha~ sign11'1oant differences 

are present only- in the groups inTolving high school 

juniors. Fourth, that in three out of the tour oases the 

tendency was tor the mean- differences to be positive. 

l. Lindquist's (5) method was used for detel'l'Jlining 
the s1gn1f1caJ1ce of a ditterence in means between matched 
groups•The c..at~ presented in Table IX for the University 
high sohool junior and sophomore experimental. groups .is 
offered to the reader's oonsideration with no claims of 
validity by the author . \lb.en the 1,nstructio.ns were given 
to these groups (both were hand1ed toeether 1n the same 
room.) the .instructor did not read t:he e:xaet instructions 
but usod the written instructions me~ely as a guide . 
Aco1dentaliy this teacher. a home-room teacher who was 
used to help eliminate novelty from the experiment, 
mentioned that they woul_d eventually be asked to solve the 
problem. The a.asistant experimenter, however, immediately 
instructed the ·group that th~y were tor the present only to 
outline tho story given them. Subsequent questioning of 
the subjeets that none of tbe individuals trled to solve 
the problem during the outlining per1od. Whether the 
subJects answered truthtu.lly or vm.ether they answered as 
they did because they felt that that was what was expeeted 
cannot be determined and will be left to th& rea.der•s 
judgment. The results were pr.esented because of the com­
parability with the results of the Salem high school 
experiments and beoeuse the author's opinion is that the 
results are- probably valid. 
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Table x1 is ot importance in tbat it designates the 

presence of n significant d1tterence between the total time , 
• 

including the time use~ in outlill1ng, spent by the 

experimental group within the exper.iJnenta l situation and 

the total. time spent by: the control group. 

Diacuasion of Reoults 

Detore presenting the interpretntion of the data 

and results the author believes that much eorifusion will 

be avoided if first the data from e.ll the experiments are 

summarized and discussed by comparable periods or phases . 

The results m.ay be sa.t1sfactor11y grouped into three 

main periods: (l) the initinl period, in which the 

exporiuental groupe are given instructions other than 

instructl-ons to learn; (2) the post period. the period 

tollowing the introduction ot instructions to learn; and 

(3) the delayed reoa1l period. 

Eaoh phase or period will be introduced by a 

genera11zed statement of the s1gnit1oant aspeot or that 

period.. The evidence accruing to the substantiation or 

invaJ.idation or the general atatement will then be oonsider­

ed . Other important aspects ot the period will be treated 

in a like manner. 

1. See page 37 -tor Table X. 
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Initial Period 

In all of the experiments the ex-perimental Bl"OUps 

learned during the initial period although no instructions 

to learn were given and none of the subJeots reported 

eithor en expeotation to recall the presented material or 

the exero1&e of an i ntention to learn . 

In the meaningless oyllable experiment the experi­

mental group demonstrated on the first recall that they 

had learned a mean-average ot 4.05 syllables while the 

control group had lea:rned 5 . .l6 syllables . It is assumed 

that the absence of reports by the subjects involved is 

sutt1o1ent evidence to establish that intention to learn 

was not present . 

As point,ed out under Figures 2 and 3, which illus­

trate the results ot the simple, meaningtul word experi­

ment, the experimental groups achieved higher scores on 

the t1rot recall test than did the control groups . In bot-h 

oases the mean- difterenoes were ot decided reliabilit7 as 

evidenced by ratios ot 7.78 end 7.28. To have achieved 

such reliably higher aoores the experimental groups must 

have learned dl.\r1ng the initial period in which they were 

instructed to rate words tor pleasantness or unpleasant­

ness. As in the previous experiment 1 t is assumed that 



the absence 'ot reports of intent to learn 1s eurt1c1ent 

evidence to establish t he point . 

1'he experimental. group aubjeots tho.t ,~re 1.nstruoted 

to Glassify a group ,or psyoholog1oel terms were able to 

reoo.ll on the nverfl8e 0.455 or t he terms i.mnled1ately after 

preeonte.tion while, the control groups were able to reo all 

a menn- average ot 1,828 ot the terms arter an equo.l period 

ot p~esentntion under instructions to learn. I.gain the 

lack of report~ ot intent to lea.rn is assumed to be 

eu.t"fioient ev1dence oft.he absence of i ntent . 

In the case of the experiment a l groups that were 

presented with stmple problem-solv_ing s ituations it must 

be i nferred that learning took plaee duri ng the initial. 

period of out11nill8 activity. In t hree c f the f our cases 

presented the mean-d1t-f'erences were positive. whloh is to 

say t hat after hav1ne been g1ven instructions to look tor 

F.u.d solve the proble~~ three or tbe experim.ental groups 

were able to oompleta the solutions in leas time t han the 

comparable control groups . In t wo or the cases the mean­

ditferenoes were at distfnct statistic~ sign1ticanoe while 

a ·third tended det1n1tely toward s1gn1tioanoe. These 

results eombiued with absence ot reports or attempts to 

solve the 'problem dur111g the out1in1ng period are ottered 

as evidence ot the validity ot the 11}.:terenoe that learning 



took place duril)8 this initia.l :1r1eriod in wbioh no in­

tent1011 to learn was present . 

A second general statement to be oonsidered under 

the 1nit1al period discussion is tha t ~he etf'ieiency of 

'inoidental' a.s opposed to i ntentional learning as 

evidenced by '1ncidentaJ.•-intent1ona.l learning ratios is 

alv,ays less where such ratios may be determined . 
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The experimental 3roup 1n the meaningless syllable 

experlment showed a r atio o.f l : 1 .. 25, i. e., the· 

experimental group learned one syllable 1ncidental.ly to 

every 1.25 syllables learned by the control group during 

the r1rst presentati,on period. The l!lean.1:ngless syll.e.bles 

are reg arded as being the simp.lest ot the three types ot 

rote learning material used . The -criterion of s1mp-11oity 

arbitrarily adopted by the author i s the aotual compl exity 

ot the at;ructure of the syll.able or word . 

In the more complex words used in the simple meaning­

tul word experiments the r atio ot the intentional learning 

to the. •incidental• lee.ming is at least 1 : 3 in both 

oases~ This r atio is arrived at in the following manner: 

since the first two trials with intention to learn pl.ace 

the control. ,groups on appr oximately the same level as ·do 

t he three trials without··1ntention p.lus one trial with 

intention tor the experimental groups,_ then one trial with 
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intention equals three trie.J.s W1 thou.t 1nten t1on . At best 

th1$ is an appro1imat1on sinoe no recall was held for t he 

experimental s roups immediately atter the 'incidental' 

learning period . 

The oxpor1ment al group i n t he complex, :pay-clloloS1cal 

terms experiment showed approximat ely one- rourtb t he 

achievement of the oontrol group during the initio.l. 

pr esent~tion. Thia low ratio was demonstrated with the 

most complex of the l~arn1ng materials. 

Because of the nature of the problem-solving 

situations 1t is i mpossiblo to determine exactly or to 

e.ven inter va lidly- the '1nc1dental' - intent1onal learning 

ratio. The exact reasons are two: {l) the criteria of 

learning was the aooeptable solution o~ the problem and 

hence until the solution was achieved no measurement of the 

learning was possible ; (2) in the case ot the Salem junior 

g roups the total time spent by the experimental group in 

both outlining end problem- solv1ng was eignifica:ntly leas 

than the total time spent by the oontrol gr oup as evideno~ 

ed by a ~atio of 5.31 between the mean- dif~erenoe and t he 

PE or the d1tterenoe . 

The first reason shows that no prooise determination 

of tho 'inc1dent al' - 1ntentional leo.rnins r atio 1s possible 

because no measurement oould be obtained at the end of any 
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defini t& time period. The second reason shows that 

inference ot the ~atio is 1.mposalble due to the inability 

to determine the rate of learning at any given point . For 

tho other groups, 11' the learning 1·ates were assumed to be 

:the same, it might be said that tho amount ot time the 

e~erimental. groups saved during the problem- solving with 

intention period represented the amount learned during the 

outlining period . Following this line or roaaon1ng tor 

tho Salem junior experimental group 1 t ou.ld have to be 

said that they had accomplished in ten minutes without 

intention What the control group had aooomplished in 17.24 
minutes with intention. What has obviously occurred is 

that the initial outllntne period has been followed by a 

highly increased lea.ming rate during the pro'blem- sol.ving 

period. Th-e purpose ot discussing this point here is 

merely to demonstrate that the nttem1>t to inter an 

'inoidento.1'-intentional le&rlling ratio tor these groups is 

an unjustifiable prooedure . The phenomenon or the inorea.s­

ed learning rat& in the post period ,v111 be disoussed in 

the following section. 

Post Period 

The expe~imental evidence indicates thnt atter the 

introduction ot intent to learn in the large majority ot 
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eases the lee.rn1ng rate of the experimental groups 1c 

increased to a ,degree greater then their learning rate 

during the initial period and greater than the learning 

rate of the control group during the oorr eepond1Dg period. 

The experimental group in t he meaningless syllable 

experiment omn.e up from 4.05 syl.l.ables to 8.67 syllables 

whilo tho control group increased trom 5.16 to only 8.60 

syllables . Fi gure 1 d61Ilonstrates the increase ill r ate 

or 1ee.rn1ng very nicely and acoentuates this increase by 

showing the deorease in the learning r ate or the control 

group . 

Fro.m the results ot the experiments U$1ng the simpl e• 

meani ng:ful words it oan not be determined if the learning 

rate of the experimental groups 1.noreased after intro­

duction of instructions to learn since no recall was hel d 

immediately after the initial period ot three trials. 

Comparison or the eXl)erimental presentation learning 

ourves With the control group curves 1nd1oa.tos that the 

experitlental groups bad greater r ates during the fi~th 

presentation periods than had the control groups . This, 

however, may be explained on the b e.sis or the .tact that 

the control groups were nearer the oe111ng and theretore 

would be expected to have lesser learning rates .. 

The third experiment using the technical, 



psyohologionl terms produced results that nlso deX110nstrate 

the increase in the experimelltal group learning r ate over 

its initial learning rate. Tables VII and VIII show that 

the experimental group learned approximately rive times as 

much in the period immediately after being instructed to 

learn oa was learned during the initial period . Retcrence 

to the same t abl.os show that the experimental. group 

learned about 2.4 wGrds during this second presentation 

period while the control group learned about 2 . The 

experimenta l group might be expected to have a superior 

rate , however. as they were at a lower level o~ achieve­

ment . 

In three or the i'our cases in tho :problen.- solving 

e:x.i:,eriments there can be 11 ttle doubt- that the experiment­

al group learning r otes were increased over their r ates 

during the initial period since during the initial period 

lt is difficult to oonceivo or a solution being reached 

other than by chance as long as the outlining activity ,vas 

oontinued und no intention to solve the problem. was 

present . The Salem junior groups show thnt the post 

period learning rate was deoidedly increased tor the 
' 

experimental subjects to a degree above tho control group~ 

The results for t he Un1vero1ty high junior.a and the Salem 

sophomores indicate st least a tendency toward suah a 
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marked increase. No detrimental. or ~ae111tating effect of 

any importance is shown by the data on the University high 

sophomores . The evidence aeolllS to point that unlike the 

other groups this group failed to learn a thins d\lring the 

ou;iining period . 

A second noticeable phenomenon 1n the post period or 

the experimontnl groupo is their tendency to equal the 

control groups in achievament after a short period of 

intentional learnine even to the point of excelling the 

control group aGht&vement . 

suoh a tendency is noted in the meaningless syllable. 

experiment . The degree to which the experimental group 

exoelled the oontrol group is not, h.oweYer. significent. l 

The learning curves of the groups invol~ed 1n the 

s1Inple. meaningful word exper1ment2 at first glance would 

appear to oontrad1ct suoh a statement. espeoin1ly the 

curves for Groupa A and B. However, tho tact that the 

ourYes for Groups l and ·A, the exper1m.enta1 groups, both 

possess plateaus is evidenae indicating that other :tactore 

might have entered into tho experimental situation and 

intluenoed the learning performance . In the case of Groups 

l. See Table lI, page ·26 . 
2 . ~ee Figures 2 and } 1 pages 28 c.nd 29 . 



A end E, Group A had ooJnpleted eight presentation periods 

and five reoall periods and still hnd t'ive more tria1s to 

go when the pl ateau etre-ct began. This group did not 

r esume its apparently normal learning rate until the 

twelfth presentation period. Probabl y the experimental 

groups were bored by the extra periods ot presentation 

and thi s boredom intluenoed the performanoc. 

Reterenoe to Table VII relative to tho results or 

the complex. meaningful word experiment established that 

the experimental group continued to cut down the lead of 

t he control group. Had the learni ng ~ates been comparably 

:mai ntained by the two groups the experinlental group woul.d 

have exoel1ed the control group before t he absolute oe11-

1ng was reached . Tabl e VIIl shows that tor the aubjeets 

who were avail able tor all the recall periods the me.mbers 

ot the e:xperim.ental group were praot1oall y at the some · 

point ot achievement by t ho third recall as wore the con­

trol group oubjeots . The results given 1n Tabl e VII u.re 

based on l arger numbers of oubjeote o.nd are probably more 

reliable . 

The only experiment al group in the problem- solving 

experiments that excelled a control group wae t he Salem 

junior experimental group . The super1 ori ty may be regarded 

as being or definite aignificanoe as evidenced by a ratio 
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ot 5.31 between t he mean- difference of th~ time totals and 

t ho PE ot the dltrorenoe.l 

Del ayed Recall Period 

The major oharaoteristlo ot the del ayed r ecall period 

is the absence of a direct tendency of the results to Yary 

i n a given manner . In the meaningtul syllable experiment 

the results or the delayed reooll poriod eXpreaaed o 

superior retention by the experimental group . The converse 

was t he oase in the teohn1oal, psyebol_ogioal word experi­

Dtent . Reterence to Tablee II and VIII, reapeotiYel y , 

establish the po1nt . 

Interpretati on of Results 

As 1n the discussion ot the results immedi ately 

preceding t hi s ...,section the interpretati on will be 

presented by periods . 

The results havo indicated that duri ns the initial 

period t he experimental group subjects learn although not 

so 1nstruoted . The l ack ot reports by the subJeota has 

been aesl:.Ulled to be sufficient evidence to establish that 

intention to learn was not present . How, t hen, does learn­

ing t ake pl ace when the aubjeots are not trying to learn? 

1 , See Table x. page 37 . 



Must a new l aw or new l aws ot learniDg be postul.ated to 

account tor this phenomenon? 

Thorndike and Rook (9) have orrered the resulta of 

their experiments on learning without awareness ot what 
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wns being learned as evidence indicating that the learnine 

which takes place under the experimental, conditions may be 

explained by the Law of Effect . The essenee ot the 

experiments wao to have present during t he performance ot 

the subjects d1Zferential effects following the responses . 

Correct responses were ttrewarded" vdth "Right " ; inoorreot 

responses were "punished" by " Wrong" . l issumedly the 

subjects were without a\'lareneas of what was being 1-earned . 

Supposedl y t he differential ef_tects, i . e., "rewards" and 

"punishments", produoed in the learners "satisfyingness" 

and "annoyingness" which resulted in learning. 

Tolman (17) has int·erpreted 'latent• learning as 

demonstrating that the Law of ~fteot is in itself in­

adequate to e.coount tor tho leo.rning which took pl aoe 

under conditions o'f delayed introduction ot r ownrd in 

in the maze performance ot rats . The exr,eric.ental evi­

dence was that the performance ot the r ats before 1ntro­

duot1on of the reward in the torm ot rood did not show 

that any learning had taken pl ace dur1Jl8 that period . 

However, after the tood had been introduced the learning 



rate 1ncree.st,d to a degree that soon placed the ratG ot 

both groups 011 en equal level of achievement . While the 

control groups had had a relatively strong dif~erenttal 

eft"eot,. 1. e . ,, reward, dur:ing the entire learniM period 
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t he experimental groups had not,. the tinal. aehievement ot 

the experi.mentaJ. groups 1ndiea.te-d th.at the learning had 

been ·ju.st. as effective as if the strong difter-entia1 e:t':t'eot 

had been :p:resent throughout the entire· l~arning period 

thus leadi ng Tolmen to the eono.lusio:n he ma-de .. 

Where Thorndike and Reok had strong dif':te.re.ntiaJ. 

eff'eots present du.ring the initial ,Period the 'lat&nt' 

le.arning e.xpertmen.ts had minor dift-ei·en tlal affects or 

none at a.u. In the present lnvest1getio-n th*- d1tter­

ential eftects were a t least. stronse·r during the post 

period than during the initial period, provi-ding the 

differenti al effects are regard~ as ·b-e1ng eues that aid 

in the formation of as5<>oiatio.ns. In this aspect the 

pre-sent experiments are comparable ·to the •latent • learn­

i ng experiments. They agl'ee With the •un°'onsoiou.sr 

learning experiments of Thorndike and Rook in the senae. 

that the learning wh-1-oh ha.4 taken pl .aoe was mea.sura'ble 1n 

the performance of tJ1e subjeots .. 

Since in this investiBation it cannot be proven that 

no differential ·et:f'ects ivere present and sinee learning 



was demonstrated 1n the performance ot the tirat recall, 

1 t cannot be said that these experiments completely 

support Tolman•s contention relative to the invalidity of 

the Law ot Effect. 
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The results do, to a degree , support Tolman in that 

the tendency ot the experimental groups seemed to i ndicate 

that their loo.rniDS io eventually just as effective as if 

strong differential etfeots were present throughout the 

entire learning period . 

In regard to the question of how learni11g t alces 

place in the absence ot intention to learn the author is 

toroed to conclude tb<1t the evidence ot this investigation 

indicates that the learning may have taken p1ace in the 

same manner as would be expected under the Lew or Effect. 

1'he variations in the •1ncidenta1• - intentional. 

learning ratio may be a resulto.nt of both the amount of 

material presented and the difficulty of the material . To 

olear this point t"urthor 1nvest1gations would have to be 

ma.do with materials equated tor dif'ficu.l ty and varied in 

emount . 

The second maJor aspect ot this study that requires 

interpretation is the inoreaso in the experimental group 

learn! rato following the introduction of instructions 

to learn. The tendency appar ently is tor the learning to 
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be increased to a degree great enoue.b. to allow the experi­

mental group to ncatoh-up' with the oontrol group and in 

oases to excel. The resul.ts resolve themoelves into the 

question or what happens to the subjeots during the post 

period in consequence ot having been exposed to the initial 

period of learning without intention. 

Two factors that might be of detinite influence upon 
. 

learning rates tor rote type learning material. immediately 

suggest thelilSelves . These factors ere (1) motivation, a.nd 

(2) savings by "relearniDG" • 

If the motivation should be stronger for the experi­

mental group during the post period than tor tho control 

group during the corresponding period then a greater 

.learning rate wou1d normally be expected . Analysis o-r the 

experiments indicates that mot1vat1ona1 increase may have 

been etteoted i n any or all of at least tbree ditterent 

wa-:,s. 

Sullivan (8) round that "in general, the time taken 

to leo.rn a memory series 18 increased by the knowledge ot 

failure in a previous perrormance" . It the ta.ct that the 

subjects were able to reca11 some ot tbe materio.l presented 

during the i nitial periods operated in suah a way e.s to act 

as information ot' success it would be expeo~ed that the 

exper1menta1 groups would increase their learning rates. 



That this may have been the oase is possible since being 

able to reoall material that was presented without 

1nstructione to learn might be thought ot as a credible 

aoh1evem.ent nnd thus act as an in.t0?nl8.llt o-r success . In 

tinal analysis this information of success directly 

inrluenoes the motivation of the subject . 
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The motivation may have al so been influenced by the 

ettect of havil:.lg asked the subJects to r ecall materia l 

which they h o.d not been instructed to l earn.. In all. of the 

experiments the experimental. e; rou:ps evidenoed some, and in 

cases a great deal, of indignation over such a require­

ment. It is oonoeivable that t he- result was a challenged 

attitude on the part ot subjects leading to greater 

motivation . 

Similar in effect upon the motivation might be the 

rac:t that in the experimental groups the si tuat1on ?tas 

more or less novel and not consciously enoountered in the 

everyday routine. Such novelty may have aided in center­

i ng the attention of the subjects on the material to be 

learned by having created an interested or ehall·enged 

attitude . 

Another major factor other than motivational 

variation tha t may have been ot in.flue_nce is the influence 

ot "relearning" . Since it has been deinOnatrated conclusive-
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ly that learning did take place durillg the initial period. 

it is reasonable to think that associations were also 

formed 1n connection with the words that were not subject 

to iminediat.e recall . If such were the case many of the 

words would be "Telearned" or the existing asso-0iations 

strengthened.. Savings in time through such "relearning" 

and strengthening of associations m.gh.t aoeount in part ror 

the inc~e~sed r ate ot learnina . 

In the case of the problem-solving situations both a 

challenged a ttitude and an interested a ttitude may have 

been operative. However,- an,other f actor 1s present tihich 

in part would account tor the decrease in pl:'oblem.- solv1ng ­

t1me . '11his .taotor is that during the initial period or 

·the experimental prooedure the experimental. group was l ed 

to do part of the things whioh would be neoessary to the 

solution of the problem anyway, such as reading through 

the story and becoming familiar with certain parts. If' 

this f actor 1s operat,ive to any degree it would beoome 

important to ascertain the length 01' time nec&ssary to 

"eee" the different parts of the problem in their proble111-

atio );'el.ationahip und"6r oondi tions ot intentional problem­

sol ving . It might be that the time saving ot the experi­

mental groups may be largely aeoounted for on this hasis . 

That the junior experimental groups shoul d show more 



significant time savings th~ the sqphomore groups as 

evidence by the ratJoe or the mean~difference · to the.PE'B 

of the differences may be a :f'unot1on of experi~no~ with 

problem- solving situatiolls. Where the junior groups a,re 

aooustOlded to meeting more difficult. pr..oblems· and henQ.e 

are probably more experienced, the initial period ot· out ... 

lining o.ctivi ty may be capable of exercising greater etfec.t 

upon their subsequent intentional proble.m.- solv1ng, It is 

conceivable that in cases where problem-solving situations· 

are rarely met and methods of att.aok untam111a~ that 

~actors tending to .increase r ate or solution would be of 

l eas influence than in c-&ses where such al tuati-olltl were 

common and methods ot attack more familiar~ . 

·To explain the varied etfe~ts .upon ~he period ot 

delayed recall the findtngs or Lyon (5 ) may be used as a 

reference. Lyon found th'a t • '"a.a to the rel.at ion of quick­

ness of learning to, retentiveness the lllOSt general state­

ment that oan be ma.de is tbo.t those who learn quickly 

rem.ember longest if the mat,erial is logioe.l in oharacter, 

Where the material. is ~111ogioal' and is memorized by 

T1J10tor associations' so to speak the converse is true . 

Exceptio..ns ere ntost notable in the case or nonsense ... 

syllables and words," Lo31oe.l .material refers to suoh 

matter as prose and poetry selections Where the material 



has meaning by v1rtue ot its assemblage . Illog1oal 

mate~1al is muterial presented in a manner that has no 

inhorent 1nter- uasoo1at!one that give it moaning suoh as 

disjointed liate ot words or meaningless syllables. 

Regarded in 1ta conformity to the above olassif1cat1ons 

the material used 1n t11e present study would tall under 

the illogioal olasaitioatlon. 
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The reaul.ts o-t tho delayed recall p t:rformance of the 

experimental ·sroup 1n the meaningless-syllable experiment 

c an be explained on the basis or the above findings . The 

l!l8aningless syllables tit the criteria tor "1llos 1eal" 

material and are noted by Lyon ns on exception to the 

general rule. Hence, t he experimental group mieht be 

expected to evidence greater retention because of 1ts 

superior learning r ate . 

The inferior pcrtormo.noe of the experimental group 

in tho experiment usine teohnioal.. psyoho1og1eal words can 

not be so easily accounted tor . By the criteria of 
' "illogical" the words should be so classified and by virtue 

of being a series ot worde they should fall under the 

noted except1orui. The expeotution ~uld be that the 

experiment al group VJOuld show greater retention than the 

control group . Such not being the caset a different 

explanation becomes neoeasary. Sinoe there 1a no apparent 



rea.son that ev·olves trom the experimental evidence of this 

investigation that the performance dn.ring retontion periods 

should be other then e. function or the rate ot lee.rning 

and the typ"8 of material, the ftnal. answer must await 

further investigation as to whether or not an initial 

period ot 'incidental' learning produces its own peculiar 

efteots upon recall pert'ormanoe .. 



SUMMARY AND CONCLUSIONS 

An investigation was ma.de concerning tho influence 

ot a .Period ·of •incident al' learning upon subsequent 

iearning vdth intention . 

The method used was to present t he materi al to be 

l eerned to an eXperimental g:r;-0.up 1n su.ch a way as to lead 

to t he centering of the subjectc• a ttention upon t hat 

material with intentions other than intentions to learn. 

i irter a siven period of such presenta tion the subjects 

were inst:ruoted to learn during subsequent trials. The 

control group subjects were g1 ven instructions to leru.·n 

from the outset. In all. but one ot- t he experiments th& 

same number of presentations were given to both groups . 
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In t wo of the expe.riments delayed r eo&lls Y.rere hel d t wo or 

more days aft er the i mmedi a te recalls . 

The material.a to be leern&d oons1sted of two types: 

(1) rote or memor1to.r type mater1e.l and .( 2) .simple· 

problems . 

In general the r esults 1nd1¢ated three things ; (l) 

that learning took pl ace even though instructions to learn. 

were not given and none or t he subjects reported intent to 

learn; (2) t hat af'ter introduction of tbe i nstructi ons to 

learn the experilnento.1 group aub3scte tended to learn at 
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a greater rate than the control group subjects; and(;) 

thut the perrormanoe upon delayed recall tests was 

inconaist.ent, in one ease the experimental group excelling 

and in the other oase the oontrol group excelling. 

As a result or this investigation the ·tollow1ng 

conclusions may be me.de re1at1ve to the experimental find­

ings: 

l) College students do learn material ot a rote or 

memoritor type even th9ugh they are not instructed to learn 

and do not have intention to learn. 

2) Members of the elementary psychology cl.asses o.nd 

:prinoi plas ot teaching Qla.ss that were used in the experi­

ments on rote or memor1tor learning do benefit by a period 

or 'lnoidental• learning to the e:xt-ent ot a slightly 

increased le.arniJl8 rate during subsequent l.earning activity 

with intention to lea~. 

3) 'fho increased learni ng r ate dUl"ing the intentional 

learning period may result in greater final achievement tor 

the members ot the experimental. grGUJ:IS although t he number 

of trials tor both groups is equal . 

·4) Thf) performance of the experimental. groups upon a 

de1ayed recaJ.l 1s neither consistent 'With itnelt in 

.occurrence nor consistent w1 th a previous experimental 

report which indicated that the amount retained was a 
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function or the ra~e at w'blch it was learned. 

5) ~ e. general rule University high school junior$ 

and sophomores and Salem high school juniors and 

sophomores nll solve a problem in less time it previously 

they have been given a period of ten minutes in l'ihioh to 

outline a short story in which the problem occurs~ 

6) Uni v e.rs1ty and Salem '4,igh school Juniors are more 

apt to benefit by such a per1ad of outlining than are 

University and Salem high schooi sophomores . 

7) Salem high school Juniors may benefit trom such a 

period of outlining to the extent o~ reducillS m.aterial.l-y 

the tot~l t i me spent witbin the experimental situation. 



AJ:PENDIX1 

ocept ble Solution to tho roble Us in 

th Probl m- 1 i Exp riments 

The n;o •. H. n problem 1s briefly: 

'):'her ar thirty lea to b tr :ve1ed. 
Th :v ra e • speed. uat be thirty l, s pet" 
hour . The first h lf ot th di tanc is 
tr veld .at f1ft en miles pr hour. At 

t . sp. d t th r . inl _ dist c : e 
trav l to intain the tb1rty mile pr 
hour verag ape d o er t , mole di tano ? 

1.i'he o.lution 1 chi v by r co • iz1 {J.) th t tb 

thirty mile t ·b tr v led in no more nor no la than 

one hour·,, (2} th t trave11 • b.olf' ot tlu) dist -ce, 
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1st o o-£ f itt n mile I a.t ep d of' f'ifte n mile per 

hour· take xaetly on hour ot t 

t he hour 1a consum din tr veli 

oe 

t- fir. th ' ot th 

d1stanee n¢ time Js lett in mich to travel th r mEU.ning 

distance . '1'h • subjects w re not • ·ed to @1V . arJ.Y uch 

aJ.ysis on their p pera but only th "answer" thy s 

l . Sine thi in estig tion iv e id nee ~ht 
· erves on.ly to stablish tb.e pr s nee ot phenomena th t 
re&ult folio a perio of 'inoi ' t ' le mi d does 

. not. giv e,videnoe except ln a · ·\18S; stive way of what the 
oause o-:t the pheno n might. be, the author feels that 
exact quotations Qt ra , sc·ore res..ult are o-f no pr ctioa.l, 
oo • equenc . 



1 t. If the answer was not cl.ear to the experimenter th& 

subjeots were asked to explain how they got the "answer0 • 

Given below are a few o-t the respons&s recorded t hat were 

considered acceptablo without question. 

"He couldn't· reach there in an hour 
because his time was taken up . ff 

"He has no time left . tt 
"lie can't get ther&.. It alre~dy took 

him an hour to go 15 miles." 
"He can't get there . Its 30 m1l$B 

distance and he tra.velod th~ tirst hall' 
(15 .mil~s) in en hour." 

"There 18 no ~lme lett as ho has al­
ready used the full hour required." 

ttNothing flat." 

.Answers suoh as, "Can•t make it", or "Coul dn tt do 

1 tn, \Vere accepted upon verbal quali:tioa.tion . 

Tlle "3 Pegtt puzzle consisted of four different sized 

disoa placed 1n reversed pyramidal orqer on the extreme 

l.ert -of three pegs . The object was to tro.nster aii ot the 

discs to the ext~eme right peg in sueh a manner as to have 

the discs stacked in upright pyr amidal order . The rules 

insisted that eaoh disc be placed on the -0ent&r peg before 

being transferred to the extreme right peg_ 

\'tllere most subjects t ailed was in assuming that all 

ot the discs were to be pl.aced on the oenter peg before 0:11.y 

could be, removed to the extrema right, peg . The- proper 

procedure is to take the top disc , pl.aoe it on the center 

peg, remove it from the center peg and place it on the 



extreme right . Eaoh disc being moved ·separately t his way 

gives a pyramided sta.ok on the extreme right peg . The 

greatest majority of the subjects demonstrated their 

solutions by :rough dravd~s ~ Those who did not explained 

the solution verbe.lly . 
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