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(slthough not necessarily, ss in manipulative or mechenicsl purrles)
descriptive of or inferrved from bebavier that is essentislly verdbal.

Yor expmyle, the flash experience of insight is eald to eccur when, in
a specifie onse, a subject verking on the Maler two-string prodlem (77)
suddenly ssys, “Oh, I see « « you heve to convert one of the atringe teo
a pendulws.* A eubject is faced with the following prodlemt “Given a
human being with an inopernble stomach tumor, and reys wvhich desiroy
organic tiecue at sufficient intenrity, by what procedure c¢sn one free
him of the tumor by thees reys and at the same time nvold destroying the
heslthy tiesue which surrousds it.7(l1l, p.1). The variocus unsuccesefal
verbal attemnts at wiﬁtim nay, depending on the rigorousness with
which we use the term, be characterized as trial and error bebavior.

If in the ray prodlem, elther as a result of different instructions or
different intercste, one gproup concentirates its efforts at modifying
the rays end the second at modifying the tissue, wve may say that the

two groups have different sets toward the problem or have adopted differe
ent directions in seeking for & solution to the problem. The et or
direction ie inferred from what the subject suyse.

In none of these instances, ie the interset of the investigator
directed toverd the vords themselves., Els interest is focussed upon
the various concepte] the vords are oimply a convenient neans of ob-
taining information about the ressoning vrocess but are not in theme
solves considered %o pw ai mmm role ;& reashiog the solution,
It may he spid that the assumptions iwmplieitly Qou;eﬁ to all such
investigations are: (1) Other than as & means of communicating the
solution or attemnte s;i somﬂjonté' ﬂu ﬁmi are not important fgmiers

in the rezsoning process. {(2) The vecabulary of the various subjects
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facters ia behavior. .

Using two different am,oﬁw! ,www#owp (48) instrnoted her subjects
to look for nature or travel vords in a series of embiguous words
flaghed ,aﬁ a sorden, Fot 3&% wore ogg gu.?nmuwﬂ.gm. in per=-
geption aovaﬂ&ua on set, but swm,ﬂ the groups wers nsked to f1ll in
skeleton words, the et apww:_u over Yo the second task, Hollingworth
{21) found similar differences in vercepiion after exposure to various
verbal stimull. .

The experiment by Siipola bears a relstionship %o Skinner's work
vwith the verbal gﬁcu.u The meaningless patterns of sound prodused
by the summator ie used %o elicit from the gm.ﬁ.aa meaningfMl vords
and phrases. These ekeletal speech samples pre "filled im® Juot as in
Siirola's experiment, the skeleton verds were completed. In Skinner's
study, the meaningful words used by the subject may bDe considered a
function of the differentisl etrength of the words in his vaocsbulayy;
in Siipola‘s completion test, nature snd travel vords were evoked de~
ccuse the strength of thess words had deen temporerily incressed as a
rosult of the imstructions. On this point Skinner says, "Perseverantion
ie a figurative wey of saylng that when a memder of a group is elicited,
all members of the group are temporarily stremgthened relative to thelr
normsl latent etremgth." These words are consequenmtly "likely to be
elicited agaln sooner than (their) resting etrengih would dictate®
(5%, p. 96).

wavs verbtal summator "is a device for repeating ardbitrary samples
of speech obialined by vermubing and combining certain elemeninl speech
sounds® (49, ». 71).



Using ansgrems capsble of more than one solution, Yees and Israel
(47) found that inetructioms $o look for vords of o particular category,
neture or esting words, greatly ineroased the percentage of such words
obbained as solutions. They obtained similar results when in place of
instyctions, they had thelr subjects solve & training series of ana-
grans all of one oategory. When the anmbiguous anagrams vere presented
to these subjects, most of thely esolutions were comgruent with the
sstnblished sob. These resulte %00 may be interpreted as o funetion of
the increased strength of ell words in the two categoriees.

The well known "atmosphers affect” $hat ¥oodworth and Sells (357)
have found to be lwportemt in syllogietic reasoning is another finding
t0o vhich ve may direct attention, In s series of experimente, it was
found that the wording of the premises of syllogimms predisposed the
subject to accept an invalid conslusion that was in secord with the
wvording of the premises. Thue, if‘tpu premises rani
If all x's are y's |
And if all 2'e are y'e,
the wubjects wowld fend %o sooept ~;‘£pe;'fémmsan.f-g
Then all x's are Q'i} | |

The eonclusion ir invelid dut i$ is fevored by the "stmoephere”
produced by the affiraative premises. 3&:11&!&;; a negetive atmosphare
effect tended to produce invalid negative conclusions; a "some® atmoe-
vhere elicited invelid "ecme® conclusions. It ie possidle that the
atmogpheres effect is operntive decnuse repstition of the word “all®,
for example, tends to strengthen 1t and 1%t is consequently used more

rendily than other words,



Seversl exasples may de solected from Duncker's work (11) on
problem solving. The last two parsgrsphs of a protocel from a succens~
ful subject in a rather difficult problem runs as followa!

v I see no mors than two ponsidilisiest either $o protect

" the body or to make the rays harmless. (E. How could one
decyense the intemeity of the rays en veute.) (Reply) Some-
_how divert.,.diffuse rays...dleperse...stop! Send s drosd
and weak bundle of yays through = lens in such & way that the
tumer lles at the focrl point and thus recelved intensive
maauaa’(p. 3)

In this lastaam. thc vord "divert® apparently led to “aiffuse"
and "dleperse® and while unet~ted in the protecoel from these to "diverge®
snd "converge®, words which are commonly sssociated with the effect of
lenses on rays. The strengthened or sesociated worde did not themeelves
sppear, but a sentence embodying the mesning of these words did.

In another experiment dealing with the same vproblem, Duncker
demonstrated Yen what insignificent nuances of the Problemetelluns the
direction of a solution phese may depend® (p. 24). Two groups were
given the same problem except that the last two senlences of the imetruc~
ticns were differeatly phrased for each group. For the firet group, the
word “rays® woe empbasized by the wording of the instructions; for the
gecond group, the emphasis was placed on "tissues®. He found thet a far
greater percentage of the ray group dealt with the intensity of radlation
than did the "tissue” group.

Duncker's consept of the functionsl fixedness of an object may aleo
ke relevant. He has demonstrated that when an object has certaln defi-
nite, fixed uses or fanctions ususlly sasrocinted with it, 1t s 4lfficult

to use that object in an unfamiliar or radioally different way in a



ﬁrﬁbl@. ‘i'&mt it is di:ﬂetit to oamstﬁ e{-m@ Pliors 82 a
‘support for a board, or a matchbex as a platferm for candles, We

vould say that » funotienslly fixed ebject is ome which has given
responsee existing at & high degree of strength and compsratively few
other responses attashed to it. In the prodlem situstion, the stimulue
objeat elicite only the one potent assoclation which happens to de in-
appropriate as & key to solutfon. If the object had more mesccintions
attached to 4% with no one of them potent, the incressed prodadbllity of
evocation of thase additional asscciations would inorease the variety
of uses to which one could put the object. This latter situation would
conform to what Duncker calls the “digposadility" of objects.

We have cited some studies in which verbal behavior anvears to
have sxercised an effeot upsa consecuent dehavior, but the verbdal faote
or, however, remsined unrecognized. There are a numder of atudles in
the literature vhich were dased upon a recogaition of the importance of
the verbal repertory. fSkimner (4%) found & failrly closs correspondence
between the rate or frequenay of emission of verbal responses to sadipg-
usus vecal stimulf and the Frequency of use of these responses in
ordinary comvunication. Since it is reasvonable to asemme that exteneive
use of vorde, coupled with continuous social reinforcement of some wort,
strengthene the used words, Sikinner'e findings lend suprort o the view
that responss potential s 2 determinant of verbdal responss, Twe
studies by Pronke and Bowles (2, #6) contritute additional support to
this etatement. In two experiments which required sudjests o identify
four different sola deverspes, they found that the dletridution of
verbal responses was relemted %0 the oxtent of advertising emplayed by

the beversge companies. Aesuming that the greater the degree of
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the worde in the various tesV ligts, and this heighlened response
potential resulted in the superior recall perforsancees.

Jenkine and Sheffield (29) have precented evidence which sugrests
that Thorndike's concept of the spread of effect may bde due to the
guessing hadite of the subjects, and Jenkins and Cunningham (28) im a
farther test of this hypathosi'a Qmenatmﬁa that nunber guesaing tend-
sd to follow e definie pattera. The respones to a given number was
usually the number preceding or followimg it., Thus to the number §,
the subjects' domineat ‘mapunui were sither b or 6. Bince it is read-
1ly evident that these ate the aumbers wﬂ@eh are most glosely anot;_iated
vith tho' mﬁe-r. by OFy have m ﬂmu@nt rciMn potentiales to m
stimaulus 5, these results illustrate the influence of verdal response
strength en behavior.

Another study wvhich say be meationed here, slthough it contalne no
explicit reference to the importance of verbal processes, is the in-
vostigation by Postman, Bruner, end MeGinniee on the influence of
personal values on perception (45). They found that epeed of recognition
of value words wae related to the values held by the sudject. Their
analysie of erroy responses in attemvted recegnition of value words ex-
posed for very brief intervals reveals that there was a sipgnificent
tendency for these errors to bde related to the subject's dominant value,
rather than a contrary vealus, as well as a significant trend for the
responses $o de related to the value category represented by the un-
recognised etimulus word. Assuming that the dominant value embraces
those vords of high response poteantial as compared to words of low
value, these results are in lime with our hypethesis. Centril (3) and

HeGinniees (41) report that speed of sssocintion to value vords are



related to dominant values, another finding in accord with our thesis.

Thorndike has paid particular attention to the role of verdal
responses in his studles of thinking. The verbal responses in o resson-
ing situstion sre dependent upon the "potency® of stimull to ellcit re-
gpanzes snd the kinde of responsee comnected with the etimuli, In an
early investipation in which school childrenm were given 2 parsgraph %o
read and then seked questions sbout 1%, Thorndike's annlyeis of the re-
aponees led him o supgest thet!

We must thea think of the pupil vho exsminee the

parasgraph and the questions as beset Dy a tendency to answer

esch questlon By esnch word in the porsgrevh and have ench

word in the guestione evoke & response that ie bound to it

slone. Hoet of thege tendencies are of 80 nearly rero

strensth that they almoat never compete succesefully with

other tendencies, and moet of the resulting thoughte sre #0

abeurd that 1f they come to mind they nreé promptly diemise-

ed. Put o sound theory must accept thelr exletence® (5

P. 192).

In a later experiment.(53), in which sudjects were ssked to write
mesnings for a number of rare and novel words, Thorndike found that the
associations aroused by the stimulus words or yarte of the atimulus
words wvere largely responsidle for the mesnings aselgned 3o the words,
In snother experiment concerned with the completion of skeletal words,
he found that:

The poeitive tntlusnﬂq of frequency of occurvence inm the
person'e vmst experience i demonetrabdle vith certainty. It

will be found true with all persons that, among the secuente

to which 2 set of letters had led in vpmst experience, one to

~whieh 1% -has led often will be evoked im preference to one to
which. it hae led less often,’ éther $hings Deing equai‘ (52,
He found that no one to one relationship existed between frequency of
eoccurrence of words aaaerdigg $0 the Thorndike - Lorge counte and fre-
guency of words in the responses of subjecte to the skeletal ssmplesn.

Thie ig 80 bdecsuse decressing increments of strength are added to a
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a role in transfer bdut he does 'n'ht b;lievie that verbal m#pgnma can

account for the bulk of his findings.
Bvenary

The hypothesls underlying this ii%auigusm 1e $hat the susoctative
strength or response potential of vords playe s siemificent rele in
rensoning. %Those verbal responses moet strongly connected to stismli
present in the prodlem slitustion are moet likely to be elicited and
thelr elisitation chearts the course of attemnted solutions dy the subject.
A number of experiments were dlscussed and the results interpreted in the
light of our hypothesis. Additionmal experiments which lend supprort to
the thesls and in which the importamee of verbal frctors were explioitly
recognlzed by the experimenter were reviewed.

Helevance of this Investigation
to Problem-solving Theory

Alsthough our primary object is to rlate prodlem selving processes
with verbal behavior, it 1e predably aprarent thet the investigation has
& bearing on the asecciationist-Sestalt controversy in the area. The
theoretical framework of this study ie obviously an associationiet one.
It is appropriate therefore that ve briefly review the rivel theeries.

The Gestalt position hee the virtue of being clearly stated, and
impressively demcnstrated experimentally; it commands a unanimity of
opinion among the prineipal investigetors of the school to such an extent
that even minor devistions in the theoretical line have never spreared.
The essence of the Gestalt view on reasoning is that s reorganiszation of
the elements in the problem situation muet take place before a solution

¢an be reached, As & consequence of this reorganizing vrecess (alse dmown
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Both XKoffien and Echler, however, have since gome to some pains to
correct this viev. KEdhler says, "The concept le uszed in » strictly de-
seriptive fashion® (32, p. W2), and Koffke volnts out that it wne used
to describe a type of behavior in contraet with blind trial and errer bo-
havior, and wse not meant as an explanatory principle or s mystical farce.

Bince this 1o grented, the problem of ressoning becomes, for the
Geotaltist, the problem of explaining the oxusss of reorganization. 3By
and large, the %atalticic have pmfn;gé te" do#i vtih“this problem
negntively m&mx‘w positively. They are gquite agnpueu shout vhat
prineiples are “nvat_ 'np},alimbln.' They are ;amvlmt: nérg vague aimt the
positive causes. Insight is not due to associations or connections in
eny form or variety. This i nﬂ to W that iaomt ‘experience plays no
part in reasoning} it does, dut not by w@y of eimple aseociation. Asso-
ciations exist, of course, but they are the products of organization snd
not the cause of them, according to Eohler. VWertheimer castipstes asso-
cletionist thought as ®. . . .(cutting to pleces living thinking vroc-
esses, . . . . (dealing) with them blind to structure, assuming that the
process is an ageregate, s sum of those elemente® (55, v. 192).

Koffka sugrests that 1%t will e useful te exsmine thought rrocesses
in the seme way that the Oestaltiets exsmined verception, Li.e., "We have
to find intrinsic properties of psychophysical thought preoceases which
acocount for their organization® (3, p. 672). Xoffka has no resdy
answer to the problem but believes that 2 lsw of fittingness, which is

s move genersl case of the Gestalt laws of geod continuatianl and

1&' the lav of good contimnation, Xoffla means ". . . . any curve
will preceed in ites own natural way. a eirocle as a circle, an ellipse
as an ellipse, etc.* {3, p. 153).
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eleeunl. mizht de spropos. He is ready to concede t{te vagueness as an
explanation, but thinks that eventually, explanations of reasoning will
be as councrete as Uestalt explanstions of perception.

Wertheimer to0 belleves that the perceptusl lavws are invelved in
reorganization. IHe says that it 1s the problem situstion with ite struc-
tural feastures that seis the etage for the #. . . . steps and overstions
dynamically im line with the recuirement . . . . (of the problem). This
development is determined by the so-called ?r'égmmz principle, by the
tendencies to the good Gestalt, by the varioue Gestalt laws” {55, p. 194).

The Gestalt ponition, admirably clear on s descriptive level, is
aprarently deficient on an explanatory one. The extension of Gestalt
perceptual laws %0 the area of ressoning is done in rather vegue fashion
and XKoffke admits that *higher-level,® i.s. non-specific explanations,
are all that the Gestaltists are capadle of advancing as yet.

Among the assoclationiste, Thorndike has Deen emphatic in etating
that the general aseociative laws which he delleves amdequate to explain
siaple learning are equally sdequate to deal with ressoning. Zeasoning
can only develop mgainst a bockground of asscciation experiences. Ina
novel situation, the prepotent stimulus elements svake responses from the
subject, the prepotent elements presumsbly deing » Mtim of the sub-

ject's familiarity with the slements in the situation. Mo dlecontinuity

1% lav of alame u s WS:A ecae of tha Emmt pumip;e and
refers %o She tendency to complete or alau, psmmluglaally. incomplete-
1y formed figures,

g?iu Pragnang prineiple *. . . . asserts that the organization of
the field tends to be am simpleé and elmr as the given conditions allow®
(55, »p. 194).
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in the responses to an old femiliny situation and a novel situstion
exists, He says, "Nowhere zre the bonds sequired with old situstions
mors surely revesled in action than when o nev situation aprears® (51,
p. 110).

| Declisive svidence supporiing so authoritative a proncuncement is,
however, lacking. Basicelly, Thorndike’s poeition i that an individual
reacts to eome aspect of the new siturtions that 1s clrendy familiar, f.e.,
$o vhich be has associations. If the situation were so completely new
s to de unlike anything previeusly encountered, no response of any sort
would bs evoked.

Eull has not devoted much research attention to problem solving,
tut in two of his papers (28, 25) he has attempted dy deductive procedures
to demonstrate the vredietebility of responses in problem situatione on
the basie of conditioning or nssoelntiontist primeciples. His explanatien,
elthough more vrecise and more detelled than Thorndike's, is logieslly
gimilar. Problem solving escentinlly is due to the elicitation of the
strongest responses by the stimull in the situstioen.

HeGeoch hae sald:

The learning of complex, adstract, mesningful materiale

and the solution of problems by means of ideas (reasoning)

are to & great exteal functions of transfer. here the sub~

Ject sees into the fundamental reletions of a prodlem or hss

insight, transfer seems Yo De & major contriduting cendition”

(40, p. 546).

Since transfer is simply the utilization of prior learning in new
situntions, it ie evident that MecOeoch's viev is similar, besioally, teo
the twe previounsly mentioned. And since MeGeoch is in the ansociationist
tradition, he would hold that previous aseociantions make for transfer.

e must recognise, hovever, that hie statement is ensentislly one of

faith, not of fact.
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Thus, slthough the theorsticsl batitle linee between the two schoole
are clearly drawn, the weapong st thelr disnosazl are rather shadowy end
ingsubstentisl. It iz hoped that this investipstion willl contribute some
live smmunition to the controversy.

The studies to be described in the subsecnent chapters cre s11 basged
upon the assumnbtion that the sssociative connectione between otimmll in
the vroblem situation snd responses in a cubjfect's verbdal rerertery onlay
a declsive role in the ressonipe vprocegs. In one experiment, we hore to
denouskrste that incressed strength of certain aszocistions raices the
probability that » problem will be solved or that insight will oceur. In
snother, we shall attempt to show that the direction sdonted in 2 problem
is & function of assoclstive strength. Positive results rhould lend
support to the view that assoclation factors are baelc in the reasoning

prouean,



CEAPTER 11

THE ROLE OF INCHEASED ABSODIATIVE WW
I¥ PROBL®N SOLVIND v

in the introductory chapter, we sitated that the bresd hypothesis
vhich underliies our investigstions is that the understanding of certain
forms of behavier, including reasoning, can be enhanved by devoting
attention to the vurely verbdal aspecte of responses., It is our conten~
tion that worde themselves play a vital role in determining whether or
not a solution will be resched and the importsnce of worde in the reason-
ing process ie dus to the fact that the same words will have different
response potentials or differing degrees of assoolative etrength for
different individuals,

¥e are sugresting that 1% is poseidle that in certain prodlems,
the suscess or fallure of the subject is dependent upon the associative
strength that existe between certaln words or objects im the problem and
certain words in the subject's verbal revertoire. The presentation of a
problem evokes subvocal or imaginal aseociative responses on the vart of
the subject to key aspects of the prodlem. Solution of the problem may
be dependent upron the nature of these assoclations. They may lead quite
directly to the snswer or thsy may take the subisct into 2 dlind alley.
The associations first elicited by the stimuli im the problem mre those
that have the grestest degree of associative strength %o the stimulus
words or objects. These associations are the determinants of what the
subject initially does in the prodlem situation. If these are the proper

associations for the problem at hand, then solution occurs. If they are
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not, addisional aseccintions of a lower degree of atrength will be eveked
and utilized.

In the experiment rveported in this chapter, we experimentally
gtrengthened, in one group, certain associations that are important in
the solution procesz; i.s8., words wvhich led to the desired solution. If
our hypothesis 1is correct, we should find that this group performed sig~
aificantly better than a group that did not have these associstions
strengthened.

The familiar Maler rope problem was used (37). Two ropes or siringe
are suspended from the ceiling of a Toom and the subject ia instructed %o
tie the two strings together. £inee &i ___Q.B stringe are not long enough
to be tied together directly, we have a wu.o.wwﬁv. Several different eolu-
tions are possible depending au_.w_&g_”_umnfu_.cn .__u.ﬁaa.: the subject is per-
mitted «m use. The gwﬂwwmn &aw 5&@# e aam wugnﬁﬁ concerned w.« the
pendulum solution in which a woeight is attached to one of the strings and
it is set in motion, thus og&w»g the mbject to solve the problem,
Ascording to eur hypothesis, this mode of solution will be used by sudjects
who asgociate the word "string' or "repe® veadlly with words like “swing-
ing” or "pendulum®. It will mot be solved im this manner, or solved anly
with diffioully, by these subjects who do not easlly associnte "ewinging®
vith "string”. We may phrase the prodlem somewhat differently in the
follovwing wayt If the resction potentisl of the word “ewinpging® to the
stimulus word or object "etrimg® is stronmg, the probability is high that
& pendulus-type solution will appear. If the reaction potential of the
word "ewinging” to the stimulus vord or object “"string® is weak, the
probablility is low that a2 pendulum solutien will resuls,



The principles of lesrning upon which our hypothesis is based are
taken from Mnll's theory of behavior (26) and may be summarized as
fallowas

1, The repeated snd reinforced aunaa»aawau of 2 stimulus word
and a response word iscrescses the probability that the
gtismulus will evoke the response.

2. QOeneralization of the increased strength of renction potentisl
occure along semantic and phonetic gradiente. Thus, to cite
two examples, synonyms and homonyms of the on»ammav stimulue
vord are nlso more likely %o evoke the response .

In the firet phace of our experimental precedure, the 8-}
relationship, "rove-swing" is strengthened. In the prodlem situation,
the word "rope* is not mentioned. The word "string” 1s used instesd.
8ince the rope~swing relationship has been reinforced, we would expect
generalization Lo the etring-swing relationship. aanauﬁwnaww»uﬁ may
occur as well to the odlective referrent of the original stimmlus word
or ite synonym and to the pilctorial representation of either, In the
problem situation, eall three varieties of the stimulus are present. The
word "string” is used, etrings are hung from the eeiling for demonstration
purposes, and two strings are pletured on the illustrated sheet of

meterials given to all subdbjects.
Hethod

Ia our anwa«wasaapw.wneoomwwm. mwaw groups tm«evﬁuca. Croup A was
taught Yo assocliste "swinging® and "pendulum® with "rope®. Group B was
taught to aau@a»a«o5awnnw.mmuavauoquuc»av Yrape¥. mun@u G associated

hemp" and "twine® with “rope® but «va.zmmﬁ- Yswinging® and "pendulum®

l5ee the papers by Cofer and Foley and their collaborators (B, S,
12, 13, 14) for e theoreiicsl dlscussion and experimental anslysis of
semantic generalization.
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wors slso learned in a differeat sssocletive context, OCGroup D was given
only the problem. Additional lists for lesrning were presented to the
groups both to disgulee the nature of the axpsrigngt end to obssure the
relationship between the key list and the actusnl probléﬁ. Students in
elenmentary paychology were used as gnbjacta end thg experiment was con-
duoted during Elﬁka'éiéa.».ﬁhh fggggwgifwaéda presented %o onch group are
given in Table I. The procedure for Croups A, B, snd C wne exactly alike
except for the difference in votﬂufﬁh&iviare rresented. The experiment
wae conducted in group fashion.

At the start of the experiment, the following instructions were

read to the groupss

We are asking you to rarticipate in a memory experiment.
1 em going to present several liets of words to you, five
wvords in a list. After the vords have been vresented, you
will $ry to remember as many of them as you can. This pro-
cedurs will be repeated for seversl days. V¥e will then give
you 8 $ask %o verfora., Afterwards, you will sgain be cseked
to recall the lists of words. 7This sort of experiment, in
wvhich the effeet of an interpelated btask on retention ia
measured, is known ns a retromctive inhidition experiment.
Xight liste of words will Ye nresented to you. Plesse don't
write any of them anywhere until we ask you to do se, After
all the worde have been presented, I will repeat the first
vord of emch list and you will write as many of the remaining
words in that liet as you rememder. If you can, try to urite
them in the same srder in which they were rresented. FHere in
liat #1,

Following the instructions, the worde were vresented for the first
time. ZEech word was presented for three seconds; a stop~watoh was used
for timing. Ae the word was ihawa to the group, the exverimenter spoke
it sloud. The words were hand lettered on 4 Ly § cards. After the
lzet vord in a list was shown, $he experimenter said, *That was series
#1 (2, 3. ete.)®. After all eight liste of words had been presented,

the experimenter sald, "Now I will repeat the firet word of esch series.



1.
2,

3.

5.
6.

7.
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Pable I

iiats of Words Pressnted to the Thres Grouns

Grounr A Group B
musie song band dence jJazz 1. music song bmnd dence Jazz
dresam sleep bed alarm awake 2. dream sleep bed alarm awske
food surrer dine bread water 2, food surmer dine brezd water
crowd mob veorle noise riot h. crowd mod peorle nolse riot
guiet reposs rest nap cat 5. quiet remnre rest nmp cat
rove swing pendulum clock time §. rope hemp twine tle nackage
rein stors thunder hail snow 7. rain storm thunder hall snow

school tescher class grade incline B. school tercher class prode incline

1,

3.
h.
S
6.
?.

8.

Group C
music song bend swing time
dresm sgleep bed clock vendulum
food supper dine drerd woter
crowd mob peonle noise riot
quiet repose rest nan cat
rone hemp twine tle vacksge
rain storm thunder hall enow

school tescher classe grade incline
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Tou are to write down as many of the remaining vorde in thet series as
you can”, sifteen seconde was given for the recsll of emch ca{iee.

Zhie procedure wee reveated four times over s peried of two wecks.
The fifth time the illsts were not read by the experimenter. He merely
presented the [irst word of emch liet and as before the subjects were
asked to recnll the remalning vords. Thie was done in order to determine
how well the assocliatlons had been lenrnsd.

At the next claee meeting, an illustrated version of the two-string
problem previously developed by Guetskow (19) and ansver sheets were
distriduted to the subjects., (See Appendix I). Ouetskow found that this
group method ylelded results equivalent to the individual methadl. The
problem was dezonstrated to the clase with two etrings hung fros the

ceiling. The following instructions were givent

Today we ere going to sek you to work on a problem The
problen is to tie the ende of these two etrings topether, 1If
you hold either string in your hand snd walk over to grasp the
othey, you fiad that you can't resch it. (demonstration) ©On
the sheet of paper which illustrates the »probdblem, you will sse

pletured verious articles which you can use in solving the
prodlen. Imagine yourself in a room faced with the rrodlea,

In the roem are all the ebjects pictured om the sheet, You can
use them in any way you wish in order to eelve the prodlem, Ve
want you to desoridbe im writing all the solutions that you
think of, There are s mumbder of weye of solving the problem.
Try to find ae many of the solutions es you can. Purthermsore,
try to find different typees of sélutions, thet is, solutione
which employ different principles., Write the solutione which
you think of on the peper maried "Solutions to the twe string
problen®, lpsoride each solution as clesrly ae you can, Fumbe
er esch solution that you write down. In order to et a time
record, the time that you work ou the problem has been divided
into veriode. ZEnch period will be four minutes long. vhen I
give you the eignal to begin, write your solutions only in the
space nllotted to the first pericd. I will notify you when the
four minute periocds end at which time you will go on $o use the
space allotted to the next period. You will heve & total of
sixteen minutes to work om the problem. Are there any guestions,
You may begin now.

1! wish to express my thanke to Professor Guetskow for providing the
1llustrations of the two string-prodlem,
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Table

11

Percent of Subjects Giving Solution of Problem by Pendulus Method

Men Vomen
Sxouns. | - | X $
A 62 68 16 29
3 53 58 29 26
0 %8 Y 5 27
- e 52 50 %
Oritical iatiatl hﬁrua Groups for Pendulum Method (Men enly)
Srouns S P Yalne
A-3 1.1 -
A=O 2.10 .08
A-D 2,13 .08
3¢ 1.0h -
B.D 3 -
0-p .53 -
A-{3CD) 2.17 08

‘m formula used for determining the standard error of the

ditterence was!

Zage. 7

P2

differences betwsen the conmtrol groups eignificant.

The imporisnce of the pasocliation Betlween a upecific word end s

specifie response is indicated by s comparisen of Groups A and C.

25

Both

groups had the words "ewing® and pendulum® {n the word lists, bBut Group

€ hed them asssciated with "music" and "drean® whereas Group A had them
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associated with "rope”. Group A ie superior. This comparison too in a
check againet the criticism that the pendulun solution wes suggested to

Group A in the pre~-problem period.

fable IV

Frequency of Solution Yy Pendulwm Method for
Euocessful Men for each Time Peried

Period

Sroup.... a b 3. 'S

A 19 W 5 b

3 15 19 3 2

¢ 9 5 3 1

» % W W 6 4. g0
Total ') s 27 12 P = 65

Takle ¥

Frequenoy of Sclutisn Wy Pesdulum Hethod for
Suscossful Venen for each Time Period

Srgun » W 2 3 5
A 1 1 2 1
y 1 2 3 2
8 1 3 1 3
» 3 2 0 2
Total é | 8 3 7

e

e ; N " LIRS _
T " il

Table# TV and ¥ give the rerults for the perfed in which the pendulum
solution cccurred for men. The predicted time dlfferences in favor of the
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experimental group do not appear. A Chi-square of 156.92 is nocesssry for
significance at the 3% level of confidence. No Chi-sguare is computed

for vemen since very few cases are rresent in esch csll, but an inepscte
ion of the table chows $hat ne difference in favor of the exverimental
group existe. Teble V1, bowever, vhich gives the reeults by period for all
successful men and women, shows thet = significant sex differemce in faver
of men is present. The obdtained Chi-aguars of 4.70 is significent at the
5% level of confidence. If we remson beckvards from our hypothssis, we
ocould say on the basie of the dlfference in the numder of pendulum solue
tions between men and women, that %&o sssociative tiee for Yrope-aving®
are markedly stronger for men than women, and therefore this difference

iz to De expected. However, we recognisze that we have ne evidence regard-
ing the relative sirength of assccistion to the word “rope® for men and

women,

Tadle VI

Frequensy of Soluticn Yy Fendulum ¥ethed for
Succesaful Men snd Women in sll Groups for each Time Period

Poriod -
Gromo. ) Z 1 e
m 59 | 5 27 }fg X‘ . AT
Vpmen s 8 6 y . P =05

1&@&\&« of ihe mall freguencies for wvomen, thd" Ohi-sgquare was:
computed from a 2 x 2 teble, Periocds 1 and 2 and 3 and & vere combined.

¥e have coneldsred only the umlt; for the pesdulum-golution, the
method with vhich we are primarily conserned. A comparison of the solu-

tione by the thres other methods ie presented in Tadble V11,
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All three of these methods are considsred by Naler to be simple or
unproductive mesny of solving the probdlem ss contrasted with the pendulum
solution wvhioh he regards as a productive one,

Table Y111

Sritical hﬂm" Between Groups for Nethods 1, 2, and 7 (Men)
Hethod 1 Hethod 2 Hethod 3

A-3 1.00 T T W
A B o .

B0 8 5 “ 1.09 &9

3D A2 . 24 15

gD 0 " 1.00 43

1emim. rations of 1.96 and 2.98 are required for significance at
the 57 and 1% level of confidense, respectively.

Table IX
Griticel Ratios Between Groups for Metheds 1, 2, and 3 (Women)

Method 1 Method 2 Method 3
ER.P Vnlue CR T Yalue SR I Yslue
A~% b - .09 - 1.42 .16
A= 1.9 .18 o - 83 -
A~D 1.8 .16 1.01 - 2. 02
B-0 .70 - ] - 72 -
B-D 23 - 112 - 96 -

=D s - 30 - 7 .08




Since sur experimental procedure was desigued msolely to produce
differences in pendulum sslution, we should find no differences in nunder
of solutions by the other methods smong the groups. This ia true for the
men. None of the eritical ratios listed in Table VIII is eignificent.
This ia evidence for the aoaparadility of zﬂ_ four groups amd points up
the significence of the differences which appear among the men for the
pendulun method.

Among the women, the differsnce between Oroups A and D is sigaificant
for Methed 3. The women in Group D alwe performed more poorly, snlthough
not n»@ﬂ.nﬁuﬁﬁ« a0, in the pendulum method.

The results for men and women for the three methods sre compared in
Toble X, No sex differences exist for Hethods 1 and 2 but a significant
difference is present for Method 3, even though the women of Uroup D, be~
onuse of iheir inferiority, arve mot inacluded 4n the comparisen. Table XI
1ists the figures for peried of solution by Method 3. The difference in
time of wolution is eignificant st the 2% level of confidenes. It appears
strange that sex differences should croy up in an notivity which, ina
variant form. even chimpansees cem solve. The resscn is that girls tended
to sdopt other methods and persisted in using them. This stersotyped de-
havior patters of girls in the same preblem situation has previcusly been
reported by Guetsiow {19).

Bo relationship axisted hetweern stirength of assoclation as nesgured
by the mamber of correct reeponses to the pre-problem progsedurs snd solu~
tion by the peandulum-method. Slnce ability to reproduce associations is
considered a measurs of strength and atremgth of association 1s the feotor
whichk we uoﬁwﬂwﬁmn rn u‘nw»u»mnu‘ ia ub«,auu»»»sm vhether or not an asspol-
‘ation will De elicited in & problem situntion, this lsek of relationship



Table X
Percent of Solutions by Methods 1, 2., and 3 for all HMen and Vomen

¥en Yomen
Hethod S SR SB. . ..EJYelne
3 93 - 96 128 -
2 9 88 83 -
3 82 .66 o262 - @
Table XI

Frequenay of Solution Yy Nﬂlwl 3 foy
2ll Hen and Vomen for each Tims Peried

Pariod
& 2. b ] 5
Vemen 55 9 1 g F = 02

nay de contidered an argument agsinst eur thesis, ¥We ¢an only suggest
that thie method for deternining strengbh 1s toe orude So yield results.
The necessary associative strezgth reguired for elicitation of 2 verdal
response o a verbal stisulus in a memory situation or under a “get*® for
memory may be consideradly lower than the associative strength necessary
for its alicitation by the setusl gbjest in & prodlem situation.

Although these resulte are not as meguivocsl as we wished, they do
tend to lend s measure of support to our hypothesis that associative
strength betveen worde or sbjecis in the prodlsn and words in the subject's

1&@9@& {43) polnte out that lstency of reeponse is a better messure
of strengtk than correctoess of response,
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verbel rapertory is a fsstor in problem 'wlﬁi@. In view of the gsomewhat
t{ndecisive results, hovever, the experiment was repeated the following
gemester. There was one major chamge in the experimental method. Instead
of presenting the liets of words once per ssssion for five sessions, they
wore precented five times during cne class pericd. The predlem was pre-
sented the following clase period. Three groupe instead of four wers ueed.
@roup D, the group that was gilven only the prodliem, was not included in
the replication.

Table XIX

Selution of Problem Yy Pendulum Method
for NMen and Women (Heplioation)

Men Yomen
Srame | X
A Sk 7 28 16
3 L5 86 13 n
¢ 7 é1. 22 32

Table XII gives the results for the numder of pendalum-polutisns in
the replication. The revults ave similar to these ebisined the fired
tine. Men are again superioy to women in nusber of pondulum-solutions.
There are no significant &ifferenves smong the women, For the men, the
dtfferences detwoen groups A and B and A and C yleld P valuss of 6% and
113, respsctively. The seme trends that were present im the first experi-
ment are r»yecent in the replicatiom. Bince the results for the two
experinents ave quite similar, the detailed listing of tables for the
‘raplication is omitted.
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Discussion

One of the guestions that our results peoee ie why d4ifferences in
musber of pendulum-solutione are precent only for mes and not for women.
A tentative hypothesis might be that the pre-experimental strengih of
the associative pelr "rope-swing® was st a higher level for men than for
women. ASs = consequsnce, the atrengthening of this association for nen
during the experiment was suffioclent t¢ raise the response potential of
fawing® to n point eufficiently high te permit its elicitation in the
problem gituation., For womsn, howsver, the ndded strength given to
Pawing® during the experimental procedure was not sufficiently grest.
Tihms, although both men and women were exposed to an equal numder of re-
inforeements during treining. the resposse potential for *swing® to "rope”
oy au»u»um.!_ at the Mwwn- m&v_«xo mnav,vai, vas Eﬁw&u for men on the aversge
than women because of prior experience.

The test of this hypothesis is simpls. It merely recuires that the
pre-experimental uoﬁaa»waa»uw period vcwu_:uua.n:m for women. This
should result in a significantly euvperior performance by the women of the
experinental group.

A second point relates to the differences detween men and women in
the number of solutions by the yole-resching methed. It &5 pomelidle thet
verdel associative factors may de related to the inferiority of women in
the use of this technigue. Some evidence for such an interpretation is
%0 be found in a paper by Goodemough (18). She reporte that the stimulue
word "rod® tended tc elicit active verbal responses related to rishing on

the part of men wvhereas it elicited peasive responess for women. This
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CHAPTER 111

AN EXPYRIMENTAL ARALYSIS OF TEE ROLE OF DIREOTION
1B A SIMPLE VEHBAL PROBIEM

Thie charter remaria an experimental investigation of the role of
sat or direction in vroblem solvinmg., It {w one vart of a series of
experiments all desigmed to sxplove the influsnce of verdal Dehavior and
the laws underlying esuch dehavior on $he nrocess of prodlem solution.
The specifiec purveose of this experiment im to relate the concent of set
or direction as 1t ie emnloyed in prodlem solving to ether processes
present in learaning.

Thie inveastigatlion concerns itself solely with set in a given type
of problem. Ue shall snttempt to domonstrate that set in a verdal rrobe
lem can Ve understeod in terms of the yesponse tendencles sroused smong
the associstive connections of stimulue words in the prodlem context.
The relative strength of the competing responses evoked by the etimull
determine both the set of the subjeoct and his response to the prodblem,

Although the concept of set 1g a familinr ons, with a long history,
ite usege hre been both varied and amdiguous. Ite canipresence as well
as its convenlence may bBe judged by the fact that it is involved in
experizents on verbal learaing, vroblem solving, remction time, condition-
ing, verception, and perseveration., Nor ie 1% used in ths same wry upor
sll oceanions. J.J. Gidbsom (17) veporte eipht different ways in which the
term has dbeen employed.

As a conseguence of ite mumerous uses, Gibeon finds that most

ssmmptions nmade by investigators in sttempts t¢ 4efine the temm can de



ghown to he false. ﬁs miats oud that set
.« + » Connot Be defised as mamm by, or

dependent upon verbdal instructions, since eguivalent resulte

¢an be obtained with procedures whieh sudbstitute for instruce

- thonsy tralnisg or s PFegulay secuence of events, 1t cannot

sven be agsutied to be arguved Vy self-instrection since %

may be unverbalized snd may even be unbonsaious. It camnot

slways bs defined elther in terme of & vredisposition for

reaction or for wmpum. since thuc ars ssmi-independent®

(17, p. B11). :

Altheugh Gibeon sttempte no Gefinttion of the term, Hedh notee that
the one element common to all uses of the comcent end eimilar concente 1s
Sthe recognition thel responses are determined by something slse desides
the immediately preceding semsory siimulation® (27, ». 5).

Full's position {22) e thet the notlon of set {2 an unneceseary one
since it can be accounted for in conditioning terms. Set or directing
1dess are reduaidle $o fractionsl enticipatory goal responses. Dashiell
(10) regarde set ac a fourth major determinant of behavior, slong with
stimulus situation, past hietory and genetic constitution. However, he
goes an to polnt out that Aifferential readinese is at "the heart of the
phenomenon®, He eays,

Whep one ig told that the form flsshad before him

represents & 'ehovel!, this word arouses & numder of habditual

deteils in the drawing of shovels, eash now hecoming more

roady and available. The ‘set! part of thie is primarily

these inoressed realinesses and enly by consequence is there

any selecting or direstimg® (10, p. 303).

Dashiellls statement is virtuslly synonymous with the view put forth in
this paper. Past experience and the stimulus situation appear te aceount
for set s0 that it seems somevbas superfluous to posit set as a fourth
major determinant of bdehavior.

Bo far as the specific relationshin of set to prodlem solving is
conoerned, J.J3. Gidson ae well as 2.7. Oibson and Melarvey (15) report a

number of experimente in which set playe a prominent rele. Desspite these



rewalte, J.J. Gibson finds that
¢ » o o the nature of direction and of determination,

or of directing and determining Sendenciea i still as obscure

a8 % was 4O yenrs ago. The terminology ie highly warisble,

inoluding such roughly eguivaleat terms as need, method,

hypothesis, disposition, schema, trend and atmosphere® (17,

p. 798).
81bson and MeGarvey charccterize the researches in the general fleld of
thought end reasoning as unsystematic and sterile in approsch. They eay
that ". . . . less ingenuiiy im inveating methods seems to have been
exerted in this field than in alamcst any cther. . . . There have been
amazingly few attempts to formulate an hypothesis and test (% in care-
fully planned experiments® (15, pp. Wh-W3).

The conventionzl treatment of set in rensoning is to regard it as
gsome kind of explanatory concept sufficient to aceount for certain kinde
of phencuenn. Thms srrors 1n syllogistic reasoning are ssid to be due S0
the sed or stmosphere inducsd hy the specific wording of the premises (57).
¥hen skeleton vords are coupleted in n way congment with previous
material that the subject had been expowed 9, the results are sgain in-
terpreted as due to set (48). fet is utilized us o causative faetor and
is not 1tself coen as in need of explanstion.

Foley and Noliillan note that set ls often tremted as “. , . . & sort

, , pg. + - « (but) 1t should be realized that
twental set' fs iftzelf the result of immedintely .pm:éa&im stizulation
conditions® (14, P. 300 300 n). Cofer and ?s}.ey (®) rapreﬂ that tnvestigstors,
perticalarly thoee &uauug with verbal yamnan, who use thn ters. "aet®
sppesar to be content merely with applxlm the nane ta the phemmﬁﬁ.
Thelr peint of view toward set is nmh:u the one exvreszed in this
paper slthough they bave ndt performed m experiments in the probleme

solving arer. They have, however, demonstrssed (12) that prior exposure



to the synonyms of a test list leads to grester recsll of the test words,
The set whioh is Snvelved is interpreted by them as in line with thelr
thesory of mediated generalization in verbal behavier.

Ho attempt will be made b0 review all of the experiments dealing
with set and problem solvimg. MHost of them are felrly old and the srea
bas seen little new work is the vast Sten yenrs. Oeveral experiments,
hovever, will be described, decause they form s point of departure for
the vreesent investigation.

Malerts (36) tnvestigation of the role of aiﬁezim in problem-
golving s one of the Dstier kpnown experiments in the fleld. He concluded
that appropriate past experience is not a enfflclent ceondition for the
solution of a prodlem. Before solutions can appear, the disparate elemecnts
in & probles must be combined and the faator responsible for this comdi-
pation he calls "direction®. By direction, Haler means the way in which
the probles is sttacked’. Haler's precedure was $o break down the solue
tion of & probles requiring menipulstion of materials {nto its three
sssential steps and to present these ateps %0 his rubjects as separate
experiences. Only one of 62 cubjects solved the prodlem by this method
although 8 of 22 subjects eclved the vroblem when the correct direction
as well as the separate experiencen was given. fmzy when the eudjects
had the prover set, thersfore, did a eizeable percentage susceed in
solving the problem, He balisyes that s’fuseeiatﬁn go:mtim- ey hc
sufficient to explain habditmal direction, i.e., t;lm usuel way of responding

to a situation but that aseociation theory cnmmot mecount for the correct

1!‘ & later pudlication, Maler defines direction as, *. . . . the
!'m;'ea which Integrates wemories without being a memory ftself® (99, v.
Shi.
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interazpersed among the other items se that they occupied every thind
position in the first thirty-four questions.

The teot was sdministered to groups of subjects ranging in size
from 20 to 0. Half the sudjecte recelved one form of the test (Fomm A),
the other half took the other form {Form B). A total of 129 eubjeots
took the test. The follewing instructions were glven!

This 1s not & test of intelligense although you will
notice that it ie similar in form o several IQ tests that

you bhave taken., Iz this case, however, we are interested

not in your mental ability, but in some of the foetors

that are lmportant in teste of this sort,

There are L5 questions to be anewsred. In each guestion,

3 of the words are related in some way. Select the word

that is not related to the other 5. Indicate your snsver

by blackening the appropriate space on the asnewer sheet.

Here 185 a srmple questien.

DEAMATISY? ROVELIS? PURLISHER BIGORAPEER

The words DRAMATIST ROVELISY and BIOORAPHER are most close~

1y related slnce they are all names of writersa. PUBLISHIR

does not bdelomg ia this group, therefore it is the answer.

Work as rapidly as you can. Do net go back over any
answers.. It is important that you merk the first answer that
you think is carrect. Do not change your origimsl answver

even 1if you have some doubts about 1%. Work rapidly decause
you will only have 7 nimt@s in which to complete the test.

Predicted Resulte

The priwtpla_t of learaiag upen -v_hivcgy eur prediaotions are based ave
taken from Hullte theory of hoﬁaﬂor {26) and may de summarized as
fellw:lz

1. A stisulus vord sotivatee, in 4iffering degreee, »ll vords to

which 1t dears an 5-R relationship. The stimulus word adds a differential

1.& sinilay but elizghtly longer list of laws aprears ia Osgoed's

paper ‘“3) .
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inorement of response potential to all such words.

2. The successive increments of vesponse potentiesl produced by
succeesive stimulus words summate algedrateelly.

3. Generalisation of the incressed strength of response paotentisl
takes place along both stimulue and response dimensions.

Using these three principles, we may annlyze our esries of worde in
the following manner. In Figure 1, the order of words is TENPLE PRATER
CATEEDRAL and SXYSCRAPER. TENPLRE is the first stimulus word scting upen
the subjeck., It serves to add an increment of response potentisl to those
wvords with vhich 1t is associated; the size of the increment probebly
varying with the strength of sasociation. Upper csse R vith its subsoript
represents the graup of responses evoked Yy 5. .vacau case r vith its
subsecripts represent the epecifie oaa,eawvﬁesu to vhich mu. gives rise.

Wo may mseume that "religion® and "building®. or words similar to those
two, are among the meny worde which the stimulus TEMPLE will strezgthen.
The nu and L represent cther mssociantions or recponves not relevant to
the present analysis, FPRAYER is the second stimulus vord snd it toe
elicite a group of responses among which we find "religion® but not *build-
ing", since the latter word is probdabdly mot a ueuasl asecciation to PRAYRR:
The third stimulus word CATHEDRAL, like the first, also elicits doth
"religion® and "duilding®. Ignoring the last word of the series for the
moment, we can total the relative strengih of ths two competing associs~
tions, "religion® and "building®. Assuming, although as we have stated,
prodadly incorrectily, that each association recelves an increment of gpe
whenever it is elicited by the stimulus word, we arrive at the following
totals at the end of the third stimmius werd.

Beligion 13

Bullding 2



B E, R,
religion ry religion r
religion ry
building ry building Ty
TEMPLE PRAYER Ty CAT SEYSCRAPE.
3 3
3
b od
k
Figure 1
Theoretical Hepreseuntation of the Responses Elicited by the
Stimulus Words in s Sample Question
KJ. R2 EB
building ry building ry
building ry
religion r) religion ry
SKYSCRAPER: r, T CA
3 T3
3
4 i
Figure 11

Theoretical Representation of the Responses Flicited by the
Same Stimulus Words in an Altered COrder

building ry
T2
T3
religion ry
r2

3

64
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The dominant concept, therefore, when the fourth stimulus word is
read is "religion®. The lrgt stimulus word SEYSCRAPER eliecite no associ-
ations of a religious nature and ie¢ therefore selected as the inarnropriate
word. If the words ere so arranged that the last word srourees esrociations
related to the dominant comcept, 1% will, of course, not be chosen.

In Figure 2, the order of words s changed in the follovwing fashion:
SKYSCRAPER TEMPLY CATHEDHAL FRAYEB. In this order, the éaainant:connnpt
after the third etimulue word is "dullding” rather than "relipion®. It
has been stremgthensd cither by mesne of direct elicitstion or generali-
gation., ¥We would predict, therefore, that PRAYZER will Ye selected as the
{nsprropriete wvord, The altered word arrangement should create different
fgeta®, 1f our hyvothesis is correct. One arrangement should creste a
*puilding-set™, the other, & "religion-eet®., As a consecuence of thess
different “sets®, the course of problem soclution in thie instance chould
be affected.

The above pnalyeis has o rather odvious defect, namely, thst 1% is
forced to ignore the fourth stimulus word in a series in order to account
for the doninance of one concent rather than the other. In the example
given, "religion® hae a 3 {0 2 advnntage in astrength over "building® be-
fore the laest etimulus word ie resd. The last word, however, is SKYSCRAPER
whiech should add an increment of stremgth to "dullding®, theredy equal-
fizing the etrength of each concent. The same 12 true of the reverse word
order. Thare 1s ne basis therefore for rredicting one or the other response.

To overcome this difficulty, the followine mssumption must de made!
¥hen an smbiguons word follows an unembiguous word in a series, it tends
to add a greater increment of response potentiasl to the response category

that preceded it than to any other reeponse caterory which it s ordinarily



capable of Qtron@thanlsg.

1f the first word is SKYSORAFPER, the second word TEMPLE will ndd a
greater increment of reeponse potentiaml to "building” rather than to
"religion®, even though bBoth tyves of assnociations are normally relatively
equal in strength. The effect of a preceding unambigucus stimulus may
serve to depress all but one of the several excitatory tendencies that a
succeeding stimulus would have,

Ve mey use our previous example to illustrate the effact of this
ascumption. The word TENPIR ntﬂngehoﬁa both religion and building-re-
sponses; PHAYER strengthens only religion-responses. CATHEDEAL, the
ambiguous word which follows an unambiguous word, adds a greatsr increment
of strength to "religion' than it does to "bullding®, let us arditrarily
assume that an inorement of 1 {e sdded to “"religion®, nnd .25 to "bBullding®.
Thus, although the last word SKYSCHAPER strengthens only "building®, we
arrive st the following totals after all four words have been read!

Beligion 3
Bullding 2.2%

The religion concept ie dominant and SKYSCRAPER ie therefore exoluded.
¥hen we revise the word order, the building concept 1s dominant and PRAYER
is excluded.

The objection may de raised that the inclusion of this assumption ia
unjustified since no evidence for it exists. The ansver to this objection
is that ite validity is to be jJudged by its utility. Outhrie has said
that 2 "tool by whieh explanation is furthered. . . . is not true or false;
it 1s useful or useless® (20, p. 232). If our additional asswmpiion em~
ablee us to predict more acéurahxr. then its use i Justified. We hasten
to add, hmvcr..A that we hepe to odiain more direct expsrimental verification

- of the assumption in a ma@ﬁiu«; experiment.
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This method of anslysies is admittedly oversimplified. For one thing,
squal increments of response potential are probadly not preseat for both
pasociations. It is cuite possidle that the different sezociations re
ceive differens increments of response potemtial depending a2e we have
eald, on the strength of sscsociation detween stimulus and response. If
an experimental subject, for exsmple,; 1s devoutly religious, it is poseibdle
that words like TINPLE and CATHEDBAL would excite religlious associations
far more strongly than they would bduilding associstions. A unit of response
potential may acerue 3o religlous words and only a frection of a unit of
response potential would acorue to "Mmilding®. If such a subject were
presented the order of words as they aprear ia Figure 2, the dominant
concepd may well Be “religlon® rather than "bullding®, with s conseguent
change in the cholce of the imappropriste word. We hope to demonntrate
this in a succeeding experiment.

S5t111 another word of cuslification ouzht be edded. It must be
remenbered that we are ssoruming that our sudbjfects possess, {n their verbal
repertories, both associations t0 the amdisucus words at a relatively high
degree of sirength. Actually, of course, we have no knowledpe vhateoever
regarding the associative patterns of our subjects to the words. Should
the associations to one concéert be lacking, or even przesent enly in very
weak form, our predistions would not held.

Thus although our predictions lack the precision they should
ultinately possess, we would etill expeet ouy results, at lesst for severml
of the series, to follev the general form outlised in Figures )l and 2. The
same procedure may be followed for the other 11 questions that were changed
but it is unnecessary to do so since all mey e understood ia the same

manney.
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Tadble XV

Frequencles, Percentages and Bignificance of Differences
of Responses te¢ the Two Ansvers in the !xilva
Exparinental) Items for FYorms A 224 B

Yorm A Yorn B
-1 | WY
—Bowconse % ¥ .2 cR P Value
1. skysorsper: A5 70.8 26 40.0 1.6 < .0
prayer 19 29.6 % 60.0 3.6 < .001
2. soldier 28 43.8 3 8.6 5.7 < .001
ship 3% 84,7 61 91.8 5.6 < .00
1“"! &2 65 06 Qﬂ : 6105 - -
b * !10‘3‘)&!‘ 55 85 u9 55 e& L] 6 - -
cat 8 12.5 10 15.h - -
5, 4mportant 25 9.1 10 18.% 1,1 < ,001
minor 2 k5.3 b2 64.6 2.2 < .0¢
6. oircle 50  62.5 21 132.% 3.6 < .00l
angle 20 1.2 53 66.2 5,2 < .00
7. train 35 5.7 29 154 2.2 < ,0%
sen 29  4%.9% b2 64,6 2.2 < .08
8. Sas 55 85‘9 30 &5.2 5.2 < L0
lard 8 12.% W 52.1 5.3 < .om
9. tank 59 76.6 % 6.9 £.0 < .00
yacht 11 17.2 3B 58.% 4.9 < ,001
10. X¥ipenhover $2 8.2 28 831 k.8 < .00}
Barding 12 18.8 95  §3.8 L. < ,001
11, novelist 27  h2.2 1N 47.7 - -
theater 32 S0.0 33 s0.1 - -
12. increase 8§ 0.4 20 730.7 5.9 < .00
sabiract 17  26.5 Bl 62.0 5.9 < .001

lremcnm totels for the ansvers to any one guestion may not add up
to 100% beonuss some subjects didnot select either of the twe correct
alternstives,

2‘1‘&. first vord of ench pair indicates predicted dominant response
for Porm A. The second vord indicates predicted dominent response for

Yorm B,



Obtained Resulls

The frequency end percentsge of resvonse for the two alternntive
answers for the 12 exverimentsl series are presented in Table XV. As is
readily spparent from an inspection of the table, the obtained resulis arve
zenerally in line with the predicted reeults. In nine of the twelve
series our predictions were confimmed, In the first series, for example,.
704 of the subjects who took Form A selected SKYSCRAPER which wne the pre-
dicted dominant responase snd 0% selected PRAYER. On Porm B, hovever,
only 40% selected SKYSORAPRR and 60% selected PRATER, which wse the pre-
dicted dominant response for Form B, The rerults for the second series
are even more striking, although at firet glance, it may appear that
there is a2 discrepancy betweon the vredicted and obtsined resaulte for
Form A. On Form A, b4% selected SOLDIER, the predicted dominant reeponse,
snd $57 selected SHIP, ﬁaﬁu#ﬁi. on Form i._sa% gselected SHIP, the pre-
dicted dominant response and osnly 5% selected SOLDIER., Thue, there is a
&iftc;pngt of §§§ in the ?hﬁiﬁo{a;dSOLQ!Ekidn Porme A and B, Predicted
dominent response should more aaéﬁ;#QCIy be lébaiod “relativ?iy,ééninnnt
predicted response®. In Torm A.~xaxaxgn;:. far more dominant a response
than it 1s in PForm B, amlthough ia.noithar'forl éoee it command a majority
of the choices. The same is trus of the fourth series, with MINOR and
IMPORTANRT as the two answvere. In all other series vhere the obtained
resulte are in line with our nredictions, the predicted dominent resvonse
was actually celected by 2 majority of the sudjeets. The avparent die-
erepancy in the two cnsee mentioned is, cuite nrobebdly., to be understood

either 1a teras of the unequal inerements of response potentiasl accruing
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to the associations of the stimulus vords or the sbsence of certmin
asmooistions, the ladter being a ;wm case of \he first resson.

In the series SAILOR BHIP KARINE SOLDIER, the words SAILOR and
MARINE é;mbaﬁy nm«mmﬁu associations to *servicenant *ofin‘ than they
a1 maoeia‘tiani to "ssa’ for many of the subjects. As a rewals, SHIF
was selected no the iﬁmmﬂe,u word.

Yor three items, the obteined results do not conform to the predicted
resulte. In the series CAT TIGER LION ELEFHANY, i% is apparent that TIGER
and LION strenpthen "cat family® aseociations nlmost exolusively. The
eoncept ®jungle animal® therefore is never dominasnt, The fallure of the
TRLEPBONE LETTER THLEOGRAPH FHONCORAPH series ts produse poeitive results
is porbepe due %0 the weskness of LETTER ip stremgthening “communiostion®
aseocistions., "Hessnge™ might have deen a better word for the serles,
Agedn in the third fallure, ACTOR PLAYWRIGHY THRATRR NOVELIST, we can only
suggest that one or the other group of associstions were wveak among the
subjects vho took the test.

The significance of the differencer bHetween the responees for the two
forme i3 quite merked. Since there are twe Tesponses to ecach item, a
total of 24 oritiecal ratios is listed. As has already been mugrested, 18
of the differences, or 9 items, yield eritical ration that sre significant.
Three of them are significant between the 5% mnd 1€ levels of confidence;
the remainder nre sigmificant st the 1f level or delow.

?abdle XVI lists She percentsge of responses to the remaining 33
questions for the two forme of the test, All subjects 414 not complete
the tast, and therefare the number who attemried esch guestion it listed.
5ince we are sugeesting thel the differences appmrent in Table XV are due
to the nltered pattorn of presentation of ths stimnlus vorde, wve would
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flower
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penguln
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congressman
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Table XVI

Conparison of Ramuut to the Non-Rxperimental Items

1,2
Form 3
) I
¥o,

8s 64 -
15 -
17 & -
71 -
11 & -
h2 -
82 65 -
M -
88 64 -

6 -
53 6 -
51 -
72 &4 -
25._. -

64 .93

B0 64 1.1

. (O RET 1.b1

25 6 1.28

72 1.5
ké -

é 6, -
oh -
38 &h -
i -
éh &b 1,52
27 1,60



As.

16.

i7.

19.

20.

2.

22.

23.

Comparieon of Responses to the Non-Experimental Items

sushroom

rat
wool

knife

fork

Heaven
Devil

s

Table XVI
(Continued)
Form A
¥ s 65
!9.
8y 43
1
78 65
55
28 65
48
8 s
9
11 (11
83
&6 6%
3
b 6s
3
8 65
12
88 6%
6
3 68
92
19 6h
78
7 62
23
» 59
6

3%

Yorm 3
|
¥o.

£ Attemoting . OR
” Gy -
17 -
52 &b -
43 64 1.33
ko 1.46
Y] -

3 6s -
o -
20 64 1.7
75 1.03
70 -
23 1.27
63 64 -
31 -
78 54 -
19 -
87 63 -

8 -

2 62 -
95 -
» 60 1.43
(44 1.38
82 60 1.20
18 1.18
ad 56 -
64 -
11 53 -
87 -



Table XVI
Comparison of Responses to the Fon-Experimentzl Items
(Contimued)
Form A ¥Yorm B
E = 6% W= &
B
29. sugar cane 9 58 12 52 -
vinegar 9 a8 -
30. table 70 86 &9 L8 -
window 20 1?7 -
1. lime 13 52 13 46 -
banana 79 8¢ .
32. poker é 50 b Iy -
tennie ob 93 -
13. chicken 86 50 80 i -
volf 12 18 -

;&11 nercentages and oriticnl ratios are brsed on nunmber attemnting
ften.

20rie1cal rotios of 1.96 and 2.58 are required for significance at
the 5% and 17 levels of confidence, respectively.
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expect no signiffcant differenges to appear when the order of presentation
of the worde is unchanged between the two forms,

The resulte in Tadble XVI revesl this to be so. None of the questions
show changes that are significant at the 5% level of confidence. Critical
ratios are listed only for those questions that showed the grestest differ-
ences. ) )

A possible a&soa».ﬁ g awa 33&*: obtained should be mentioned.
The objection is that & ﬁuomonoaac ‘for the last position may exist and
,,wwo 3»&.: :«o 3;-335@ @ﬂmw»am«wa es ) wao»nwew wpu»u The position
%ia?ﬁar operates foaﬁc nwo 33» «uﬁa ‘words wﬂ n@av ‘sxperimental
series “belong wo&a«w»w.. : «wu nﬁenoﬁ c»ww therefore exclude the fourth
vord anaag«»a%ww« &.g he- Eﬁ besn :r» ﬁ..a three vords sre relsted
and one is not. Table XV, however, shows that for each gquestion, many sud-
Jects chose the response that was not in the laet position. Furthemmore,
the correct responses in the non~experizmentsl ltems were plpced in other
positions, thus making it necessary for the sudject to rend the entire
gserienr before making a cholce. This orocedure probably forced the esudject
to read all words in the experimental questions ses well. It should de
poted too that our Sheory predicts that the fimsl veelition will receive

the greatest mumber of responses,
Discussion

The results are rather clearly in line with cur expectations. The
question arises as to whant significance they have for the understanding
of the concept of set or direction in probdlem solving,

¥hen viewed in the conventionsl way, we may ssy that the specifie

order of pressntation of the etimulus words in a series established a set
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of how to sccount for reasoning abllity, which, of coures, was our problem
te degin with,

Therc are several other adjoetions thet could be raleed agninst
Haler's amalyels. VWhet criterion shall wve use to differemtiste detwecn
an haditual direction and & movel direction., ¥aler does net state any.
Purthermore, if ssrociastions are enfficisnt to soccount for habitusl dirsc-
tien, the mest vpersimenious mode of explasatien weuld asccunt for novel
dirsction in the seme way. Ia snother sriicle (38) Maler demonstrates that
habditual tendencies may imnede the eolutlon of & prodlem ond st-tes that
fressoning 1e, at leacst 12 pars, the overcoming or inhiditing of heditual
responses® {(p. 153). This i undoubtedly true, but there aprears to Ve
no reason vhy association theory ¢annet account for the reeponses which
eventually apmar. ag well as the amuum ef the haditmal responses.

In our rroblesm, ulth two Mmﬂom yossible, ve have no way of
deterniaing which of mo Mmct!aw var hadbitual and vhich novel, or if
- nelther of thﬁm wn zwul. mﬂreh asmmm ctmth ¢learly apnears
} :za hp tho ma,m' teiem&mt of wmmr é!mstiu vee adopted,

The azwmante of fiipols, snd Reee and Isrnel, reporied carlier in
thia paper, aﬁmi @é -1 ;res.e‘&n} u@liﬁa‘&e by our theory. Strengthening
of certaln words or caterories of words, either hy means of verbal ine-
structions or the nature of the material itself, served %o incremse the
prodability that those words would be elicited by aprropriate stimmll,

The stinull need not be words only. In the experiment by Siinola, the
sxeleton worde provided seme of the stimull] the experimental situstion,
i.e.y the need %o complete these vords, provided othera, These stimuli,
acting in concert, elleited the woerds vwhich wvere mowentarily dominant.

The atmosphere effect perheps csn be understood im the same way. Vee of



the vords "all®, "eome® or "ne® in the premises increassd the probability
that they would be used in the conclusion.

We do not maintain that all of the many conceptual ways in which set
has Deen used can bs explained by an anslysis Mmﬁca}. or related to the
one proposed hers, but one of the difficuliies which Gibson pointed out
can now be resolved. ¥We are not concerned with the probvlem of whether
the stremgthening of sescciative responses occurs by mesns of direct in-
structions or the materials of the prodlem. Both excite mssociative re-
sponses (although possidly not to the eame extent) and therefore no
distinction need be made between them.

One last point ehould be noted. The Gesteltists, as has deen polnted
out, place great stress on the propsy reorganiration or restructuring of
a problem as belng the majer factor in prodlem solving. This reorranizing
process, they elaim, h not »_omﬂoa‘shh in torms of aseociasion theory.
The fset of rwrgaiinﬁan is mi{m«a. in our prodlem, hcmg:. this
reorganization of materials is shown tp be due te the stremgth of aseoci-
stive responses. If a sufficiently large sample of problems can be
sinilarly anelyszed, the Gestalt point of view will be seriously weakened.
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