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DIGEST

The dissertation consists of a theoretical section, an experiuental 
section and an appendix.

In the theoretical section, entitled 'A behavior-theoty analysis of 
human curiosity*, a distinction is made between ’perceptual curiosity’, which 
leads to exploratory activity and has been studied in the rat, and human 
’epistetic cuxiosity’, which is defined as a drive reduced by knowledge
rehearsal. ’iinov/ledge• is analyzed as consistin’ of habits ^eadiating 
believed desi'-native symbols, which often form long chains (’trains of thought’) 
A tneoiy of epi steal c curiosity is proposed, tho principal elements being 
(1) an account of questions as ’thematic probes’, which evoke drive—producin 
meaning—responses, and (2) the attribution to conflict of the cuiio -ity 
aroused by strange, surprising or puzzlin’ situations or questions.

The experiicental section, ’An experiiiiental study of huian curiosity’ 
and the appendix report two experiments, which were carried out in order 
to test some of the predictions froi.x the theory. The predictions concerned 
the effects of pre—questioning on the learning of material supplying ansivers 
to the questions. In both experikicnts, an experimental group received
(1) a fore-questionnaire of factual questions about invertebrate animals,
(2) a coixuaunication containing the answers, and (3) an after-questionnaire, 
repeating the questions of the fore—questionnaire. A control group dif
fered only in having no fore-questionnaire. The recallini of the answers 
to the aftei>-questionnaire and 'subjects’ reports of desire to know the 
answers were used as measures of curiosity. The principal conclusions 
that received support aire (1) that pre-ouestioning increases curiosity,
(2) that tho tv.o measures of curiosity are correlated, (3) that statements 
recognuzed as answers to previous questions are more likely to be recalled, 
(4) that the following classes of questions arouse more curiosity Uian 
others: questions conflicting with past experience, questions concerning 
more familiar concepts (aniuals), questions with U rather than 2 alter
native answers.



A BEELAVIOR-THEORY ANALYSIS OF HUMAN CURIOSITY

Fev topics have excited, as much discussion as hxssHi lmcndbad>s« 

Philosophers have long pondered, over the various WQrs of acquiring haovl<> 

edge^ the exact nature of the entitles ue koov and our precise relation to 

these entitles (31) • But this discussion has usually IncTudad. Terr little 

about the motivation underlying the quest for knowledge/ end the deficiency 

is a serious one/ as It prevents us froai answering two laportant questixxis* 

The first question Is/ why do human beings spend so much time and effort 

on obtaining knowledge? Sometimes/ there Is some obvious drive to whose 

satisfaction It can contribute/ but/ strangely enough, many of the queries 

that Inspire the most persistent searches for an answer and the greatest 

distress when the answer is not aval labl e are of no manifest practical 

value or urgency. One has only to consider the ontol ogl cal inquiries of 

metaphysicians or the frenzy of crossword enthusiasts to be convinced of 

this. The second question, which Is the main concern of this article, is, 

vhy, out of the infinite raxiga of knowable items in the universe, are cer

tain pieces of information sought and learned more readily than others?

Modem learning theory leads us to look for motivational variables 

to answer these questions, and a drive idxich is reduoed by the reception, 

and subsequent rehearsal of knowledge is idiat is usually called * curiosity* • 

However, we must drew a distinction between this curiosity and the curiosity 

drive that has been studied In lower anlaals (U). in the ease of the rat, 

for exajaqjle, there appears to be a drive which is aroused by novel etinuli 

and reduced by continued exposure to these stimuli. Its reduction re-



2

inforces exploratory activity, activity axich aa iBPCcoarti1n< anA

examining the stloulusoohjecta, vhlch Inexaaaa atianlatixxi crt thia aniaaX'a 

receptors hy them. Nov, slBilar e391oratlQa la uadoUbtadly elieitaA hy 

strange objects in adult and especially infant huaan beings* Bat la on 

anlnal as veil endowed, for learning and raonabazlng as the huaaa adult, 

exploration Is bound to leave a stock of permanent traces in the fora of 

synixjlic representations (*pure»8tiaulua acts* or * cue-producing responses'), 

"Nhlch are Manifestations of vhat we call 'knowledge' •

The curiosity vhich leads to Increased perception of stiamli and the 

curiosity idxoBe main fruits are knowledge may well turn out to be closely 

related. But, as we are using different defining operations for them, we 

shall, have provisionally to use two different terms for them. Ve shall 

therefore call the first 'perceptual curiosity' and the second, which Is 

our concern in this article, 'eplstemlc curiosity*«

KNOWLKDGS AHD TRAIHS OP TBOUQBZ

Eplstemlc curiosity is an intezrvenlng variable and must therefore be 

described in terms of its relations to antecedent and consequent variables. 

Since it is moreover a drive, this means specifying the eooditions of its 

arousal and the conditions of its reduction (26, p. 467). The 

of its arousal form the problem of this article, but we can state from 

the outset that what reduces it is knowdedge-rebesrsal. Our first task 

is thus to describe knowledge, the end-product of curiosity, thff" we 

can consider the motivation behind its acquisitiosu
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An account in t^Kvior-theoxy taxaa of the nature o/t ImirrTirrlBi and 

of the stages by idiich it is likely to h«ve developed out of aiavleer vaB> 

ponse-capacities viU be given in a forthconing publication* But ee oan. 

here summarize by notixig that knowledge consists of *bahits ■afliating 

believed, deslafifibive synbols* • These terns can be explained briefly:

(1) Ve base our definition of a * symbol* on Osgood's defl nit ion of

a 'sign** He states (37) that *a pattern, of stimulation, which is not -tihe 

object is a sign of the object if it evokes in organism a mediating re

action, this (a) being some fractional part of tiis total behavior elicited 

by the object and (b) producing distinctive self-stimulation which would 

not occur without the previous association of non-object and object patterns 

of stimulation*' The response-component (r^j^) evoked by the sign Is Iden

tified by Osgood with 'meanixig* • We shall, refer to its uelements as 

'concepts', and idxen they are evoked by a stimulus not emanating from the 

signified object or from an external sign ('signal', 32) (e.g*, idien they 

arise in the course of a thought-process throi;>|^ aseoolatlon with a previous 

r|g) vie shall, call them 'ayaibols* or '^mholle responses'*

(2) The term 'designatlve' is derived from Norris* elassifieatloa (32)

of symbols according to the distinguishing characteristics of the Objects 

or events they signify* We translate this elassifieatloa. into Osgood's 

schene by applyix« ths texm 'designative* to those syiAols whleh refer to 

stimulus-properties of objects* They will pereeptoaX

(^) and verbal responses of ^le kind calls 'tests' (M)*

(3) A syabol is believed. If overt instWTnsntsI behavior essAltlsaed 

to the slgilfieatum Is elicited by the sveftol*



SyiriDol* onMnlly ooour in long wijiwin—» itiloh «ape la ewryAar 

ljuiguMm* as *'fcr^'tw^ of thouc^i^*/ onA "tlMM X^sot mm* oX

th* prixioip*! fruits of lokowlMge as wll as som* of the Most i^pcM^*«Bt 

nsoas of attaining aav knowladgs. Sub a girsM sltuatioa Mil laltinta 

ssMral sltamatlvs train* of thought at AlffsorMt tinas* Ua ara ttei* 

obligadL to ixiqulre after the factors thact dateznlMa the actual course a 

particular train of thought viU follow. Hull's aceount of hahavlor 

chains (iB, p. 312) suggeats that ue ahall find, tbas to ha th* following 

deterainaats acting jointly: (1) eua*stiMnli> uhich incTud* axtaxnal 

stlMUli (s) and. the self^stlMulatioa raaulting fToM poMioua itsMS in the 

fdialns (s), and. (2) MotiMtiooal stlnnli> uhiM include drlM«stlMali (Sx>) 

and the goal«atinuli (sq) prodnead. hy fractional anticipatory goal ■Hraaponses 

(ro). Zach cue-stlnulus aama to elicit the next itan in the aagusMna hy 

association. The antlTatlonal stlnuli persist throuf^kout the sa>pMMna,spd. 

thus they can parfora the function* of Isaaping the train cf thouigKt direc

ted towards driva-radnetion and. l<>alllng it to contlnua nntil this driM- 

radnction has haen effaeted.

Ha can now spaeulata on the first of the two tueatiens m raised oon- 

eartting the MotlMtloM hahlad hnaiOedgat thy de thee* tralMS of thos^ht 

occur st allT Althoui^ the 'dislntarasted pursuit of ITuth* is stvposed 

to ha highly MlMsd In car aultsre, and m are glMM to Tnr*--*iri in 

nestalgi* *aessifla* of ssaet, ailnat m eon he aara that these

Mrs net the aetiritles that geva the poMor to taaasr its samMl-MLae. 

It ia rathar that •atnaMaaMae of things past* Mshae peseihhe aatieipatlca 

of thing* f«Mra> ao that 'hncwladga is paswr'« She that psodaaes
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knowled^je Is clearly biologically helpful because (1) It enables •□al-' 

directed, behavior to be store efficierrfc throu^ being better prepared for 

vhat Is iiqpendlxigj and (2) It enables warning signals to be reeo^alzed^ so 

that danger can be avoided (33)« But these effects are usually dalayed« 

so that their advantages do not explain idxat reinforces the Itarnlag In 

question. For long-term consequences to influence behavior^ It Is neces

sary for sysibols to be used In such a way that the reinforcements of fear

reduction and secondary rewards can be brought to bear (35)- The drives 

that are reduced by knowledge are thus largely the 'coexistent emotional 

con?oonents*, which, as Ullman argues (U4), we must assume to be present 

in all primary drives and to be capable of functioning anticlpatorily. 

These components are idiat are called 'fears' - UUnan speaks of 'shock

fear* and * hunger If ear*, for exaiqple - and knowledge can lead to fear

reduction In various ways: (1) by depicting the future situation as a 

desirable one (reassurance), (2) by reducing 'fear of fear' or 'fear 

from a sense of helplessness* (36) (preparation),or even when the outlook 

is hopeless, (3) by reducing the Increment of drive (conflict) due to 

imcertalnty (the comfort of 'knowing the worst') or (4) extinction, of 

fear by repeated exposure to frlgh'tenlng stimuli (getting used to un

pleasant proqpects).

But our main concern is with the second question, via*, the question 

of the factors underlying the selectivity of epistenie eurioeity.

does an individual seek or leaxn one piece of Inueledip retlwr -ttnn ■arthurt 

Bepresentatives of various schools of psyahology have pxvyvided vut 

scarcely moret
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6.

(1) Peychoanalyals* The writings of Fraud. (e«g« 13) and. hla foUowrs,

especially Abraham (1)> make it clear that a psychnanal ytlc theory of 

curiosity -would, attribute the desire "to knov to any one of serreral *oaa- 

ponent Instincts' of the libido, the direction it pursues being influenced, 

accordlxigly* If the search for knowledge is regarded., consciously or un*> 

consciously, as a process of laying bare hidden truths, the -underlying driwe 

is if It is a matter of absorbing facts fi*oni the outside -world.

Mid mahing them one's own powers, it is the oral-incorporati-ve drl-re;

if It is seen as a struggle to -wrest secrets from Nature or as a chai Tenge 

to produce and create something. It Is anal-aggressiveness; if it takes

the form of an -urge to label and classify or to arrange facts tn an orderly 

system. It is the anal-retentive need to have everything under control or 

else safely screened by unemotional symbols* But this leaves many questions 

unans-wered* How are -we to predict -when one of these 'coiqponent instincts' 

-will find an outlet In curiosity, and how intensely? And -which particular 

items of knowledge -will be sought?

(2) Ges-balt psychology* Althou^ the Gestalt piychologlsts have not 

produced a systematic account of curiosity, it is not difficult to guess 

how such an account -would go* They explain much of btiiavior by the 

'principle of closure', the tendency to act in such a -way as to close a 

'gap', whether In a perceived figure or In some other aspect of the 'b<diav- 

ioral world' (19, ^5)« It is evident that curiosity is precisely a drive 

to fill In such gaps in the sijbject's experienced representations* But 

again, we have no definition precise enough to tell us Infeillbly what -will 

constitute a 'gsp', nor which gaps will have precedence over others*
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(3) Relnforcuaent theory* The tendency to acquire the -verhel. or 

other responses 'idxlch constitute knovled^ Is a product of learning^ cul

turally conditioned, according to such relixforceaent-theorlsts as hare 

considered the problem. Doi Inrd and Miller (10, pp. 119«20) mention 

learned drives to 'make a correct report of the envlronnent’ azid to 'have 

an esqilanatlon' and the punishment that social training, as veil as the 

demands of reality, lueses on those ■who fall to do so. Skinner similarly 

(ii-3) describes hov a child learns to emit * tacts* (l.e., verbal responses 

controlled by properties of objects or sl-tuatlons) "under the Influence of 

'generalized reinforeexrs', particularly approval. Novrer (3^) appears to 

Identify the acquisition of 'beliefs* (p. and 'knowing 'that* (p. 268) 

"fTlth the condltloxxlng of emotional responses, but this does not acknowledge 

the role of syoibollc responses in distinguishing pieces of knowledge with 

similar affective -ralue bixt different content.

Ve shall take these treatments as a starting-point, although I't Is 

clear 'Utiat they leave some essential questions unset-tled. There Is, for 

one -thing, the paradoxical fact that curiosity seems to be evoked most 

unifonaly by situations -that are new and strange. This is -what we ha-ve 

else^Aiere discussed as the 'problem of novelty* (4, p. 71). Soam stlaulua- 

cooplexes seem to have their effect precisely by -virtue of their differences 

from anyUilng In the sihject's previous eaqperlenee. Ttrny would be -the last 

-we should expect -to have axqr Influence at all, if It ms a matter of gme» 

erallzatlon from prior training. The frequently profCtored stgeSMtlom 

-that a Ohlld may be trained to respond to *meir* and 'strange* stlnnll In 

a certain way and may transfer this response to other 'new* and 'strange* 

stimuli leaves unanswered -the -thorny problem of -idiat movalty as smSh eom-
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■lets of and exactly -what all novel stimuli have in niwnm> It la evldant 

that they have aonethlng in coiinon> since oertain xmasponaea, the ver

bal response 'nev’ > can be evoked, by them all, but ve have still to Identify 

the property responsible. It will be our contentloa that conflict axqpplies 

the clue.

THE SEQUENCE OF SV191TS

Stimuli "Hhlch are used, to elicit verbal behavior, unless they reseoble 

the behavior they call forth or have unique responses,are idiat Skinner 

calls * thematic probes* ' (42, 43). They can take the form of verbal or . 

non-verbal «na they can be adminiateygd. to oneself (’self-probes*),

as a reaction to a perceived, situation, or come from outside in the form 

of ■writing, speech or non-llngulstlc cues. We can extend. Skinner’s con

cept a little, but not. It Is hoped., inexcusably, by including under It 

all H-fcimuH -(ftxlch elicit trains of thou^t, idiether verbal In content or 

not.

Skinner gives as Illustrative cases of thematic probes the stimulus- 

vords of association experiments and the material used, in projection, tests. 

But It has been known since the work of the WBrzburg school (2) and. of 

Lewin (20, 21) that It is not possible to predict liiat aseoclatlon, if any, 

will be given to a stimulus without taking into account the ’set’, ’deter

mining tendency', ’ tans ion-system', etc., induced by other stimuli, usually 

instructions. In other words, we must have xbot only cue-stimuli to act 

as a starting-point, but also motivational stimuli to limit the responses 

to the general cstegozy required by the task on hand and to supply the 

motive force for the process. The th mastic probe must thus have two parts
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or aspects, with, these distinct functions, and. the clearest eanvle, as 

well as prohahly the coamonest in practice. Is the guestloo.« TSm ijaestloax 

of the type called hy linguists the 'specific interrogation’ (as distinct 

frcni the ‘yes-or-no question*) p« ^2) has the two parts easily dis

tinguishable. As an exanple, we josy take the question, "how does the 

starfish eat?** We assuae that the question, in coiaeon with all aynonyaous 

questions, evokes mediating 'concepts' or 'aeaninglresponses' (z^. The 

meanings corresponding to 'starfish eat' act as the cue-stimuli with a 

patterning effect peculiar to that stiaulus-coaplex; In soane cases, sxsch 

as vihen the question Is put hy an authoritative person, they nay he tan

tamount to an assertion that the starfish eats, while in other circumstances 

the question may he taken to mean 'how, if at all, does the starfish eat?' 

The groiq> of concepts that act as cue-stimuli we may, folloving Morris' 

terminology, call the 'designator'. On the other hand., the interrogative 

adverb 'how' produces a meaning which acts as a motivational stimulus. It 

limits the train of thought to 'how-concepts' and evokes a learned drive

state tdiich motivates the reaction.

When a question is put, Aether hy the subject himself or hy 

else, and the answer is already known, the appropriate response is made 

as a reaction conditioned hy previous learning to the stiaulus-pettsm, 

and this relieves the drive iasMdlately, so that the subject can proceed 

to some other activity. However, when the answer is xaot known, the drive 

will persist, and some sort of trlal-aamauenror process san he eipeoteA to 

follow as with any other drive-state. Of course, the trlal-aoBd-errar will 

not he coBpletely random, as it is not even for the rat in the flUhnar host
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It -will take the form of beharlor reseotbling nhat has sueoaedad. la slallar 

situations. The laost likely h^iavlor-soqusnces to occur are (a) .  

ispUclt trlal«and-ezTor^ Insle^ful restructTirlng (iS, ch. lO), stlaulns 

generalization (as In 'deduction* (3U, ch. 11)), 'lattiltloa* (Uo) and. 

•magical thinking* (11, p. U7)), (h) observation - approach, receptor- 

adjustment, manipulation of environment, so as to perceive relevant stlanll, 

p-TilmiiyLtHpg in the controlled expexdaental and other techniques of science, 

(c) recourse to authority - asking escperts, consulting books or oracles. 

(Cf. Intultlonlsa, rationalism, empiricism, and authoritarianism (31)) •

If these processes lead to a pattern of responses that the siibject's 

prior learning enables him to accept as an adequate answer, then the drive 

will be reduced. Since drive-reduction follows the rehearsal of the cor- 

zect answer, the principle of reinforcement postulate IV) isplies 

that the latter will become strengthened as a response to the question. 

Furthermore, by the reinforcement-gradient principle, it will be learned 

more strongly than the responses that led up to it, so that in future the 

question will be followed immediately by it, and intermediate steps will 

be omitted. The nature of -ttta leaxBing idileh enables the svbjeet to aceept an 

answer as adequate needs, of course, much more elucidation. Sot the 

problem is in essence the sane as with learned fear. Killer (27) and 

Nowrcr (3U) stress that in their rat emperimants two distinct habits 

must be acquiredt the animal learns to reapoad to the si0Bal with fear 

and to respond to fear with some activity that brlnga about fear redwotinn 

But there is often a third piece of leoming alao, mmaely the '*iram1iMl 

tlMt eanaes the rat to relax his fear whan he ia safe. This relamatian is



XL.

•rldcaxfcly datennlned Jointly by the fe«r»«tlaaliui and. other fMaont^

since tdiat leads to safety in one dangerous aituationi uayr 90

another. In the case of the answer being found to a question, the preeeea 

Is strictly analogous: the drive-reduction d<qpends on the other etianXl 

present, since ^diat Trill answer one question will not do for another.

If the answer is not arrived at readily by any of the procedures aan- 

tioned, then the process may be brou^t to an end in other ways. Sosm dis- 

tx«ction nay occur, i.e., an incoiqpatlble respcmae-tendeney with a hi^wr 

reaction-potential nay arise, or extinction nay srgpervene. Zhere will be 

both extinction of each line of inquiry sis it turns out unsuccessful and 

gives TTay to another, exactly as in trial-and-error learning (16), and 

ultimately, the drive-producing responses may be extinguished, so that 

the subject gives up altogether. It is uni ikely that extinction will 

affect the intervening link, that between the words and the drive, since 

the motivating power of Interrogative adverbs is frequently and pacrtially 

relnforeed in everyday life.

Let us now suppose that the subject fails to hit i^on the correct 

answer in the course of striving for it. And let us suppose that on sosm 

future occasion he is told or shown the answer, l.e., eaqposed to sosm 

stimulus-coaplex iriilch evokes the response he was aeticing. He ean eaqpeet 

this answer to evoke, hy ordlnaxy redintegrative raMriberlng, an internal 

rehearsal of the question, so that it is rsoognij^ as the answer he was 

looking for on the earlier occasion. The stianli produced ly reapoaee 

Qt rtfkearsing the qoMtion will thus occur about the sane tian aa the
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vUl be followed, closely by reduction, of the drive that the question has 

re-aroused. Thxis we can see the answer being learned by reinforceaant as 

a response to the question^ so that a new piece of knowledge is acquired..

It will by now be evident that the drive aroused by questions and 

other thematic probes is, by our definition, a fora of episteraic curiosity. 

And on ioqiortant consequence follows from the principles of behavior theory, 

if our account so far is valid, Tdxich gives us a way of measuring this 

curiosity through its effects on rememberixig. Both introspective and. be

havioral evidence reveal that "irtien. idle correct answer to a question hsus 

been encountered and rehearsed curiosity is reduced to a subthreshold 

value. But the higher the drive before such reduction, the greater the 

amount of reinforcement or quantity of drive-reduction (k). But, accord

ing to Hull's postulates (17, 18), the probability of a response occurring 

on future occasions increases with reaction-potential idrlch in its

turn Increases with K. It follows that those questions idiieh evoke more 

curiosity are more likely to be answered correctly after the answer has 

been presented to the subject, and we can use the prbbabiU^ of recall 

as a measure of curiosity. An additional measure depends on the fact that 

subjects are likely to have learned to respond with taets to their own 

internal stimuli (42, 43), although lass accurately than to external 

stimuli, can accordingly be instnasted to indicate which quastiona 

arouse the greatest desire to know the answer.

We have therefore arrived at the hypotheais that curiosity la aroused 

in a subject whan a question is put to hia, whethsr by hiaaelf or bT 

external agent, flans co^pcaient (s^g)) of ths reapoinae pwidnssA
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tr<xaL the xneanlng of the question (rj^) Is assimwil to act as a 

driva-stlmulUB. And we can see that the Intensi'^ of this driTe»atianlua> 

idxich viU in its turn depend on the aa^litude of tixe response (r^) that 

produces itj win be one of the most in^rtant variables affecting the . 

drive-strength of the curiosity.

There is some experimental evidence (6) for the curiosity-inducing 

role of questions, but it is also borne out by everyday experience. Mnny 

celebrated th inker a have been at-i Tmiiated. to a lifetime's meditation slowly 

because they thou^^t of questions about matters that ordinary nien have 

taken for granted, similarly the skillful lectxcrer excites curiosity in 

his audience by putting questions to them, perhaps about familiar phenomena, 

idiich it has never occurred to them to ask themselves.

However, the factors mentioned so far do not adequately explain the 

most fftriking cases of curiosity-arousal, those concerning the strange, 

the unusual, the puzzling. Phenomena which excite a 'disinterested* 

or 'intellectual' curiosity, siiqply becaxise they do not make senae on 

first acquaintance or do not fit in with what one has learned to expect 

or are difficult to understand, are responsible for much of the history of 

human ingenuity from primitive myth to modem philosophy and science. But 

they have not always inspired a delving into profundities, nor have they 

confined their spell to a few individuals of an unusually contemplative 

and impractical turn of mind. Literature Intended, to capture the popular 

imagination has long relied on tidbits of grotesquerie and bizarrerie with 

minimal utilitarian valuej there were fanciful travellers* tales in classi

cal and medieval times, and today we have the quiz and *believe*it-or-not’



feature occupying a prominent place in mass communication media* To 

attempt an explanation of this side of human nature, we shall hare recourse 

to another vaiiable, conflict.

THE BOLE OP CONFLICT

After the necessaxy preliminary phase of considering oversimplified 

situations, in which either only one response—tendency or laotive is active 

or else one response-tendency or motive is so much stronger than others as 

to he virtually alone in its influence, psychological theoiy riad to turn 

to more realistic situations where there are factors in competition* 

i-ven an elejientaxy treatment of trial—and—error learning (16) forees us 

to consider the process whereby one response overcomes alternative ways 

of reacting, but special phenomena result ?/hen competing tendencies are 

fairly evenly matched in strength. The study of such phenomaia was 

begun by Lewin (22) and then carried further oo. both theoretical and ex

perimental planes by hiller and his associates (25> 2?)* Dollard and 

Hiller have shown (lO) how the behavior-theory of conflict can be extended 

to embrace the main effects ascribed to conflict by Freud, while Hull has 

endeavored to reveal its roots in the basic principles of learning (18, 

chap* 8). A theory of emotion, based on the assumption that conflict 

(F) is in itself drive-producing, is an important recent developmaat for 

which Brown and Farber are responsible (8), and there are various obser

vations from experiments with rats that tend to oonflra this assumption 

(12, 23, 30).

A rather different recent emphasis on conflict has come from Hebb 

(14, 15). This is particularly deserving of mention here, because it
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Involves the central processes intervening between stioulus and response^ 

and that is precisely where we oust seek the kernel of curio si. ty. Behavior^ 

in Hebb's view, depends on the intricate and nicely timed cooperation between 

’cell-assGuiblies’ in the cerebral cortex. If the timing goes awry, or if 

the processes (’phase-sequences’) in the cortex otherwise interfere with 

one another, disruption will be the result. Sooie phase—sequences require 

the support of externally initiated sensory processes, and if these are 

not forthcoming, as when something familiar with an unexpected feature is 

perceived, disruption is once again a likely outco:ie. This disruption, 

which leads to a diffuse and disorganized release of energy, Is what, 

according to Hebb, lies beiiind motion. His principal illu6tration*is his 

description of the fear induced in chimpanzees by surprising sights, but 

it is easy to see that these sights might instead have aroused curiosity 

in slightly different conditions. In his treatment of perceptual learning, 

Hebb describes how repeated exposure to a complex of stimuli builds up 

integrated and organized patterns of activity in the cortex, and thus con

flict is eliminated as the luifamiliar becomes familiar. If v« admit the 

possibility that the curiosity aroused ty unusual perceptions lias sotaething 

to do with conflict, then the elimination of this conflict by exploration 

and the consequent drive-reduction might well play a part in perceptual 

curiosity. If we then extend these ideas to the autonomous processes 

which are the result of prior learning but can later run off in the absence 

of the corresponding environaaxtal events, we can readily imagine how 

strange and puzzling thoughts or concepts may likewise involve conflict, 

and the acquisition of knowledge may mean the formation of new structures
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which obviate this Interference. If conflict Is « drive, the reduetlon of 

conflict win be reinforcing, and It will provide the explanation for the 

reward-value of investigating Uiln^s that are pusalin^ and the learning of 

knowledge resulting fxora this investigation, hplstanle ouriosxty also will 

thus be attributable In oases to a similar axeohanlam.

Hebb’s concepts are physiological and refer to neural processes. 

But since these processes are at present not observable and serve uersly 

as devices for explaining wdiat can be obsexved, they are best regarded as 

intervening variables. It should not be difficult "^erefore to translate 

them into behavioral terms. The preference for purely behavioral terms 

may be justified as more than a iBatter of verbal taste by their being the 

key to relationships between the sort of conflict under discussion and 

other areas In behavior theory. Including other forms of conflict.

We can begin our inquiry into the conflicts affecting trains of 

thought by recalling Miller’s (2$) list of ways in idiich responses may be 

incompatible and therefore conflict. S<»gietiaes the incompatibility is 

physical and innate, like that between approaohing and avoiding the sane 

object. But at other times, the oonfliot is learned. The responses are 

not inherently antagonistic, but learning has mads the organism unlikely 

to 'perform both sluultaneeusly or in close suoeession. This means that the 

response—produced stimulus (sq^) resulting from the first rea^nse (K^.) bae 

become conditioned to a response whirfi Is p^sioally Inoompatibls 

with the second (B2)« is stronger than R2, latter will thus

be inhibited. Whan we extend these notlwas to ^ymbolle responses, it is 

clear that physical incompatibility will not be of major impextanse.
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It may be tliat certain perceptual responses are Innately incompatible, so 

that the conflict between an expectancy and a perception, for example, 

laay not be learned, but not enough is known about perceptual responses at 

the present time for us to decide. liost of the antagonisms of symbols are 

almost certainly liie results of learning, which trains us not to apply two 

particular words to the same object or oombine two particular concepts 

(rja) in the same oomplex. Thus a thought or a pei*ception may conflict with 

past experience by incorporating two elements previously learned as incom

patible. There are two special cases of learned incompatibility that are 

likely to affect trains of thou^t. One is the learned incompatibility 

between contradictory beliefs, vdilch enables us to recognize and avoid 

fallacious sy^abol-sequences. The other is the conflict between the learned 

fear of irrelevance and the taadency to perform an irrelevant verbal res

ponse. As we have already noted, the Utlrzburg school were impressed with 

the way in which the determining tendency kept thoirght in the rij^t direc

tion by excluding irrelevant associations. Ifcdem learning theory (e.g. 10) 

leads us to the conclusion that this happens because the aaerg^ce of an 

irrelevant thought evokes a learned drive and its inhibition reduces the 

drive and is consequently reinfOTced. The existence of a strong ’drive 

to be relevant’, at least in our culture, can be demonstrated in almost any 

session of psychotherapy with a neurotic. Long before his free association 

has led him to touch on aiything delicate, he shows resistance due to his 

previous training to speak relevantly and coherently. It takes several 

sessions before he can flit inconsequentially from one topic to another 

or expatiate on matters that seen unconnected with his symptoasB, as he 

must if he is to obey the 'basic rule'.
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In oxder to show how coniliot can affect curiosity, it is helpful 

once again to take a concrete example of a question, "what crops de sons 

ants cultivate in underground 'farms’?" Wo have already Introduced the 

assumptions that a question arouses concepts (rja), including some which are 

drive—produclng. But in addition, we can indicate, with the aid of our 

illustrative question, four stages, at any or all of which conflict my 

occur to bring about an increment of curiosity—drivex

(1) The question itself may evoke concepts vhich past experience 

and instruction may have tiade incompatible for the subject. In the case 

of our example, learned conflict may well exist in a zoologically naive 

person between all concepts relating to farming and all relating to subhuman 

animals. This is what happens xdien the designator of the question is said 

to be ’surprising* or ’unexpected’ or ’strange’ or ’puzzling’. Instead of 

such a question being put to the subject by an outside source, he sight* 

have come across a stimulus-situation arousing perceptual responses which 

he has been trained to regard as incompatible. This might lead him to

take a closer look (perceptual curiosity) or to formulate such a question 

himself.

(2) Even if the question itself did not imply any surprising fact 

(e.g., "how does the starfish eat?") conflict may well arise InaMdiateily 

after its formulation, if the answer is unknown. If the answer is known, 

then there will be a response already learned to the stlmulus>pattem 

produced by the question, and this response will probably occur without 

delay. But if the answer is unknown, then we mast tom to behavior theoiy 

for some hints as to what ml^t ensue. If the organlam is confronted with
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a coiabination of stimuli to which it has learned no rssponsa, wa shall not 

expect it to do Just nothing, unless it is a vexy primitive or young organism 

indeed. As Hebb has aptly reminded us (15) > even the nost novel situation 

for an adult rat or human being is built up of elements which resemble some 

things he has met many times before* Therefore, if & new question is the 

stimulus-situation, the responses that we can expect to occur are those 

which are aroused by stimulus generalization from similar patterns or 

elements* The strongest will be those conditioned to patterns consisting 

of soioe identical and some sli^-htly different elements, as compared with 

the present pattern, or else those conditioned to single elexuents* For 

example, if no responses have been learner, to a combination of ’ants* and 

* fanning* j we Can expect x*e8ponses to occur which are associated with ’ants' 

plus some other activity, or ’farming’ plus some other animal, or with 

’ants’ or ’farming' alone. This follows from Hull’s treatment of stimulus 

generalization and of patterning (17, chaps. XII, XIX), however, the 

trains of thought leading out from ’ants’ and from ’farming’ etc... are 

likely to be of comparable strength and incompatible. So, here again, 

conflict may add to the drive-strength*

(3) As these associative processes continue, they are likely to 

load, in the absence of other trains of thought, to scsae which are ir

relevant to the motivation to answer the question. This will produce 

the type of learned conflict to which we have already drawn attention.

(U) Finally, in all probability, concept-patterns will be arrived 

at., which are recognised as possible siswers. If one is strong sad the 

others are not, then that one will be scoepted and learned, and
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the process will end. But it Jaay very well be that the eubjeot is faced, 

either through his own co,p.tationa or through the intervention of aoae 

external agency (as in ’aultiple—choice questions’),with a xunaber of possible 

answers which seem about equally plausible* In that case, c onflict between 

them is to bo anticipated. Moreover, if ary answer is of such a strength 

that tendencies to accept or reject it are iuore or less equal, we shall have 

another source of conflict, reminiscent of the approach—avoidance conflict* 

The conflict characteristic of this fourth stage is, of course, particular

ly prominent in the ’yes-or-no question’ (or the ’which *•• question’)* 

The drive to have the answer will be strongest, according to our expecta

tions, if the tendencies to say ’yes’ and ’no’ are about equal.

Now, the drive produced in these various ways by conflict can only 

rightly be called ’curiosity’ or a ’drive to know’ if it is reduced by the 

process of knowledge-rehear’sal. We must then see how exposure to concepts 

which are acceptable as the correct answer might lead to conflict-reduction* 

There are in fact three ways in which this might happoi, corresponding to 

our four cases of conllict as follows:

(1) The answer, by inplying that two concepts formerly regarded as 

inccxnpatible need not be so, nay inhibit learned conflict* This would mean 

that the S-B bond between s^^ and to use rHUer’s notation (2^), would 

be extinguished by the action of verbal stiauli (lO). To revert to oar 

example, the subject would cease to find the idea that ants engage in a 

kind of fanning surprising*

(2) and (3) The answer awy reduce the conflict derived from ir

relevant, generalised trains of thou^it by evoking a new reeponse-sequenoe 

which is strong enough to crowd them out and prevent them from arising*
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Thu8> our subject^ having been told something of the activities of harvest

ing ants, fCLll in futuro^ when confronted with a pat team of concepts com

bining 'ants' with 'farming', be led off along trains of thought peouliar 

to harvesting ants and capable of overcoming irrelevant digressions.

(U) The answer aay reduce conflict strengthening one competing 

response and weakening others, thus reducing the equaliiy between them. 

This happens whan we are made to believe that one of our suspected answers 

is right and the other is wrong. There is henceforth, therefore, no com

petition between theia.

Since conflict (F) is an intervening variable, we must ask what 

variables affect its magnitude. Brown and Farber (8) postulate > increases 

with (1) the absolute strength of the competing tendencies and (2) the 

equality between them. There is some experimental evidence for the first 

of these h^qpothsses. Sears and Hovland (41) found that avoidance-avoidance 

conflicts provoke more blocking when the competing responses are stronger. 

The assumption that the symptoms of conflict only occur rdien the coni'lie ting 

tendencies are about equal is confirmed time and time again in Miller's 

experiments (29). Nevertheless, we are obliged to hypothesize that the 

intensity of the conflict-drive depends also on two wore variables, which 

have been little studied, but which are of prime importance for conflict 

between thought-processes. These are (3) the number of conflicting response

tendencies and (U) the degree of incompatibility between them. A few 

rsiaarks on each of these are in order.

Firstly, hiller's treatment of conflict has been confined to oases 

where only two tendencies are in competition. For that matter, Lewin's,
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Freud's and Hebb’s theories do not consider fully the poseibility of there 

being more than two* Pioneering studies have of necessity to begin with 

the simplest cases, and there may be special reasons my dual rather than 

higher-order conflicts are the most frequent. When the theory of highei'- 

order conflicts comes to be attacked it is likely to be found that usually 

two or more tendencies among those competing will hare mors in common than 

others# so that they form an alliance# and the situation resolves itself 

into virtually a dual c<mflict. It is Interesting to note how this happens 

in Freudian theory. There are three elements in tr*- personality — id# sgo# 

stiperego — but neurotic conflicts take the fom ego / supereaco vs. id or 

ego vs. id /• superego (11# p. 132). ix>wever# in the higher nental proces

ses, hi?-her-order conflicts may be comiion. Several trains of thought may 

be leading symbol-sequences in maiy incompatible directions at once# just 

as# in Hull's treatment of learning (e.g.# 16)# one stimulus may arouse 

txiree or more reaction-potentials at once. It seems reasonable to assume 

that if tile number of conflicting tendencies is increased# all things being 

equal# the severity of the conflict will increase.

Secondly# both Hull (18# corollary xlv) and Hiller (2$) qpeak ot 

cases where the incompatibility between respcmse—tendmioies Is absolute. 

But# as we have elsewhere mentioned (5# p. 1U»)# even with innate reflexes 

intermediate degrees of incompatibility and partial interference are known. 

Learned conflict is likely to make even more indispensahLe the eonoept of 

degree of incompatibility# since the s^^ bond may have vaxicaa 

strengths. Subjects may# for instance# be surprised to different sacteftta 

to hear of ants fbxniBg.
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It juuiy now be possible to understand a little better the relattone 
between huruan curiodlgr, directed towards puszUn^ novelties> and tbs 
curiosity that has been the subject of experimentation with rats (U). In 
the discussion arising out of the latter, it was pointed out that two sorts 
of stihiulus might be the adequate stimulus for curiosity: a novel variation 
in something familiar (suggested by Xlcbougall (2U)) or something completely 
new» The concept of complete novelty is unsatisfactory, because it is hard 
to specify exactly how unlike things experienced before a situation must 

'Sje, to be regarded as new. But the introduction of conflict enables us to 

see the question in a new light, which makes the two proposed types of 
curiosity-arouser not so different as night at first appear. In the case 
of a fauiiliar stimulus-complex with an unexpected modification, the role 
of conflict is obvious, since this is precisely the case that Hebb speaks 
of at length. But Hebb reminds us that nothing is so new to a sophisticated 
anlioal that it does not contain elauents similar in some respGcts to what 
he has met with before. If a 'completely novel’ pattern, then, is one 
idiich by stimulus generallzatlmi evokes a nunber of disparate reactions of 
about equal strength, we shall have once again a conflict-situation. This 
will provide us with a more Useful analysis of novelty, and at the same 
time show us that a novel stimulus-object for a rat may be equivalent in 
its effects to an unanswered question for a human being.

Our theory .ay also link up with ewtaln threads in contemporary 
social and developmental pejrohologjr. hany writer, have been diowing (; 
9, etc.) that one of the aoat distreasing pli^ta for human beings is not 
to know or to understand a state of affairs, particularly if it is



for tlieir security or contrary to their erq^octation*. One of aodety's 

liioat vital functions is to provide noxTos and fraues of reference for the 

evaluation of new contingencies. If these are lacking or inapplicable to 

an unprecedented crisis-sit jaticn, people vd.ll be prone to accept and 

spread ruciors« or to 8ucau..ib to suggestion, Xxany of tha moors and fanciful 

stories accepted by them in this gullible inood are the very reverse of re- 

assrrini. Indeed, they often show a tendency to believe in the uoat alarsx- 

in:i prospects they can imagine, so that this desire to have an explanation 

available does not seem to be reinforced by fear—reduction, out the prin

cipal di’ive behind it ciay well be the conflict—drive, pin-diced by uncer

tainty, which, as laany wartime phenomena shaved, is often more agonising 

than realistic anticipati on of unpleasantness. When there is a perplexxng 

situation, raising an unansv/ered question, we predicted from, the principles 

of behavior theory that responses due to generalization from similar stimuli 

would occur. This casts light on the inveterate proclivity, so often ob

served in children and in primitive peoples, to interpret in terms of 

fahiiliar phenomena those things that are of mocient to then but they have 

little objective infortaation about, which gives their speculations an 

'artifioialistic* and 'animistic’ stanp (38). Similarly, when 

figures are exposed in a tachistoscope, Bartlett (3) reports that subjects 

evince an 'effort after meaning', which leads then, as their immediate 

reaction, to relate the figures to sotae'Uiing familiar.

Our theory of curiosity implies that pattsx*ns will be laost curiosity

arousing at an intermediate stage of familiarity. If they are too unlike 

anything with which the subject is acquainted, the qysiwlic response—
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■bendoncies aroused will be "boo few and too feeble to pro’/ide i-uch conflict, 

wliilc too tuuch familiarity will have removed conflict by makin ; the par

ticular coi.ibination an exxuected one. Once a'/ain, we have a prediction 

that accords v/ith the observations of psycholo^^fsts working in several 

fields. McDougall’s contention that somethin> with an intermediate degree 

of familiarity is the adequate stiijiulus for curiosity has already been 

touched on. Hebb (15) expresses the belief that the mental processes cor

responding to cortical piocesses (’phase-sequences’) vill be : ost rev/arding, 

and fciierefore most likely to occupy the subject,when the phase—sequences 

are in the course of being built up. The cell—assemblies and piiase—cycles 

v.ill then be in existence, but they vri 11 not yet have been molded into a 

firn unity, i’reudians (11, p. h5) attribute many of the play-acti\’ities 

of children to the discoveiy that they are now able ’to overco-io vTithout 

fear a situation that foraerly would have overvjhelmed (tiiem) x-ri.th anxiety'. 

But this ’itinctional pleasure’ will only be attached to a given activity 

dui-ing the comparatively shoit interval between coming to fear it and 

triurohing over the fear. Piaget (38, 39) writes of the apparently useless 

actions that infants are prone to indulge in repeatedly (primaiy, secondary 

and tertiaiy circular reactions); but each of these actions dominates the 

child’s activity for a brief period while he i^as discovered the ability to 

px'oduce the effects in question but has not yet assimilated them to the 

point where they cease to be interesting.
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DELATIONS OF CjkIOSITT TO OBSJtVASLE

Our diBcussion has so far been concerned with postulated unobservable 

central processes. It is nov/ necessary to relate our intervening: variables 

to observable variables in order to reveal the empirical content of the 

theo ry .

On the consequent side, we have already related the stxren.^th of the 

curiosity-drive to two variables which enable us to .measure it. The drive— 

stren:5;th will be positively correlated with (1) the probability of recalling, 

on a future occasion the answer to the question arousing the curiosity, and 

(2) the probability of reporting a vd.sh to know the answer to the question.

On the antecedent side we stated that curiosity is aroused by a 

question or other theLiatic probe. A question evokes ns an ing—responses 

(r^,;) which produce both cue-stimuli and motivational stimuli. The curiosity- 

drive-strength i\ill increase with (1) the intensity of the drive-stimulus 

(Sjjjjj) produced by the meaning of the question and (2) the degree of

conilict (F), beitwe’en. symbolic responses*

The intensity of the s^ will depend on the prolongation (extinction— 

resistance or n) and the strength (amplitude or A) of the drive—producing 

response. These quantities, according to Kull (17, 13) depend on reaction

potential ( F ), which itself is largely a function of habit-strength s a
inhibitory aggregate (Ij^) and drive (D), To take these in turn, 

gH^ will be a function of number of reinforcements (ifi) vhich vill, in this 

case, mean the number of times that arousal of curiosity by similar ques

tions has led to a successful quest for the answer, with conseouent reward, 

social or ;;iaterial. Then will depond on the difficulty of finding the
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answer to sLiiilar questions in the past (aaount of effort, W) and the nxuao 

her of tiijfis the quest has led to failure (n) (18, corollaries x and xi). 

As for U, null states that any drives present at the tirae will nelp to 

swell this variable, but in our case it is lively that irrelevant diu-ves 

like hunger or thirst will evoke their own distracting responses aiore 

strongly than they will increase curiosity. But drives whose relief has 

in the past been furthered by finding the answer to siaiilar questions ^^ay 

well add their quota, lhey uay include practical purposes for which the 

Imowledge sought would be useful, social etotives, suc;i as drives for pres

tige and approval, a-id possibly such drives as the i’reudians mention, acting 

by displaceruent (29). The other variables on which is stated to depend 

are likely to play a lAnor role in curiosity, but they possibly have 

sorae influence. They are J, oz‘ the speed v.ith which reward has followed 

a successful search for an answer in the past - this is probably of uuLnor 

iiaportance, because secondary rewards or *confinuatory reactions’ are 

likely to be iiiune diate — and V (stirvulus-in tensity t^ynaiiiisia), which x^^ay 

represent the effect of the loudness, if spoken, or size or brightness, 

if written, of the question.

The degree of conflict (F)i5 assuixied to increase with the equal ity 

of the conflicting reaction-potentials (3^), the absolute strengths of the 

S^’s, the number of competing response-tendencies, and the degree of in

compatibility between them. The following variables, all amenable to 

experimental study, may be cited as playing a part in determining these 

quantities)

(1) The more fauiliar the concepts fig-xring in the question, the
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. iore ntbiiorous and the stron ;er are likely to be the co^xipetint; trains of 

thought emanating from theau Tiiis ueans that tv/o of the vaiia jles affect

ing f vd.ll be increased.

(2) ihe incompatibility of the concepts in the question for the sub

ject, as judged for exaaiple by the amount of surprise he rcgxarts, vd.ll 

detei^nine the initial conflict evoked by the question and also the degree 

of incoiupatibility and nutual iirelevance botviaen the s.y'mbol—seq-^nces 

that follov/.

(3) If multiple-choice questions are given, the nuiiber of conflict

ing response-tendencies will be a function of the nuaber of answers 

provided. In open-ended questions, the number of possible answers enter

tained by the subject before he decides between them v±ll exert a similar 

influence.

(H) The relative plausibility of the alternative answers, whether 

provided by the experimenter ox* by the subject’s own thought—precesses, 

will affect the equality of the conflicting tendencies.

Experimental data, reported elsewhere (6), have supplied some con- 

fir, ation for several of the 01x281 ctiona from our theoiy. The difficulties 

of using the techniques of beliavior-theoiy for complex foiias of hu;;ian moti

vation are undeniable. Several alternative theories luay, because of the 

necessaiy indirectness of the evidence, yield similar jxredictions. In a 

well-trodden field like aniinal ps^'chology, an experimenter feels obliged 

to revim the various theories that have been proposed and to desi ui his 

expsiiiuent so as to adjudicate between thea. But ho can never exclude 

the possibility that some future date may see a new tiieory, differing frea
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ai'v' he can at the iao*aent L-a.;^ine, v/hich explains his own and other data 

bettor than any of its predecessors. Xn a relatively anbroached area 

like human curiosity, these alternative theories luust be much aore numerous, 

they all belong to the future and they must be even more clearly iapossible 

to antici'pate in the early stages of research. We can therefore only follow 

out the ii.'iplications of one theory and hope that its inadequacies will masten 

the appearance of tho more satisfactory alternatives tmat will uncioubtedly 

succeed it,

SUiiiAiil

Human ’epistemic curiosity’, to be distinguished from the 'perceptual 

cuiiosity' that is found in lower manbials as well as in human beings, is 

defined as a drive reducible by iaiowledge—rehearsal, KnoviLedge is analyzed 

as consisting of iiabits mediating believed, designative symbols, v/hich often 

form ’trains of thought'. A theory of episteiaic curiosity is presented, 

its principal eleiaents being (1) an account of questions as 'thematic 

probes’ which evoke drive-producing xueaning-a-esponsss, and (2) the attribu

tion to coniTict of the curiosity aroused by strange, surprising oi" puzzling 

situations or questions.
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AIJ aXPSaillSKTAL STUDY CF HUMAK CUSIOSITY

&•£• Berlyne

The experiment to be reported belov; vas designed to inrestigale som 

of the principal predictions from a theory of huzaan curiosity, which has been 

outlined elsewhere (5»A). The type of curiosity with which it deals is ’epls— 

teraic curiosity’, defined as a drive reduced by knowledge—rehearsal* It is 

distinguished from ’perceptual curiosity’, which leads to exploration and 

artists in lower animals*

hhen we set out to inquire into such a complex form of human motivation, 

we find ourselves faced ’•’ith a be’.7ildering array of variables that rnsQT possibly 

bo influential* The difficulty of IcnovdLng where to begin is, no doubt, one 

reason why little work in this area has been done*

An indispensable aid is to have a theory to suggest relationships that 

are likely to repay study (6,8) * But even when the variables that are vrorth 

investigating have been identified, the task may still seem baffling* Some

thing like human curiosity must depend on a vast network of factors, each of 

which may make a comparatively slight contribution, and individual differences 

must be enormous* large groups of Ss and quantities of experimental material 

may thus be required to establish that a single variable has a significant 

effect•

An intermediate stage appears necessary if the project is to become 

practicable, xuimsly the exploratory experiment* This would use small numbers 

of subjects and sample the effects of several variables at ones* Such an 

experiment may well prove too insensitive to perMt definitive conclusions 

about some of the relationships it studies* But it could save us from many a 

costly blind alley by Indicating which variables appear to be important and 

worth pursuing. The experiment discussed in this article was intended to 

fora this exploratory function*
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faSCZCTlOBS

Aeoordlne to the thoory, •platead.o ourloaiV ta ajrauaW 

of tha aort Skinaar aalla *thanatio probaa* (11) • Tha alaaraat aaaaaplaa era 

quaationaf whloh are aaauaad to avalcaf anonf; atharat Ta-rradut»t< raapaaawae 

The ourioalty dalva-atraxxgth la atatad to Inaraaaa vlth tha a)aplitu4a thaaa 

drlva«producln£ raaponaaa and also vlth tha dagraa vt aonfllal (F)> hatwaan 

aymbollo raaponaaa*

In tba axperlment, an axparinantal group raealved (1) a fora«-quaatlonaaira 

about invortabrata aniaala* (Z) a eonnunlaatlon giving anavara to tha quaatloaa* 

and an aftar»quaatlonnalra vhleh rapaatad the quaatlona* k control group 

undanrant tha aana procadura axoept for osileslon of tha fora**quaatlannalra« la 

thia Bitnation, aavaral phenonana could ba pradlotad from tba thaorjt-*

A* Sffaota of pra^quaetlonlag 1) It vould ba axpaetad triat tha axparlaaiital 

group* at tha tinsa of raiding tha anawars to tha quaatlona* vould* aara aftan than 

not* recall the quaationa and thus liava their curloalty ra-*arAuaad« lio tuch pro- 

eaaa could occur with the control group* Tha raductlon the cnirioalty to a 

aubllmlnal value the rahaaraal of tha anawara ' .. would thus Inoraaao tfao 

amount of ralnforcanent (K) or drivo-raductlon* and thia would aaka tlia oxparl- 

mental group learn the anawara more effectively than the eontral group« Tba 

experlaaatal group would thua raaall uoro aaawara than tha -ft ar ipiaallamnr*ro 

la praaaatad*

2) Xha arouaal and auba»oquaat roduvtiaai of 

aurloalty la atatad to Inaraaaa tha aupUtuda of aurlaaltj^-praduaiag jraapuuaaa 

('«c) alailar quaatlana an future oaaaalaaa* t^kaa Sa ara raqulrad to Indicate 

whlah of tha aaiaMla figuring in tha axpariuant they would like to know nora 

about* wa can aaaaa%ua«tly expect the axpariwutal group to aback aCT uora aaiuala 

than the central greup*-

*• ha^snitipn of ai^^iara Vhau ana af tha anawara. in tha aaawHaiaat4UHa 

raaaivad* auriaaitp arauaed hr the raaall af the auaatian wiU ba radwf^ .*



& quertlon is r«oall«d, its answer will prssuoably ba raaognixad as suoh« It 

follows that ths learning of stateMents recognl,~a< as answars ta quaatlaae frasi 

the fore~questlonnaire will hare the ralnforeesent ct this onrlaeltT-^raiuatlaa t 

and so they will be more probably recalled than others during the aftavoq^stlannalra 

Ca gffectlrenesa of different olasses of Questions *d hare two ways of 

comparing: the effeotlveness In arousing curiosity of two different olasses of 

questionsa Ss were instructed to mark with ’K’ 12 questions out of the 48 fta the 

fore"*questlonnaire whose answers they most wanted to know, and so we can note the 

number of questions in each olass that were oarkad • Secondly, can note 

the number of questions in each olaec that were answered correctly during the 

after-questionnaiire •

The conflict-variable (F), which the theory cites as a determinant of strength 

of curiosity, is stated to depend on the equality, the absolute str eng,th, the 

number and the degree of incompatibility of the competing response-tendencies* 

This allows UB to identify certain classes of questions which can be expected to 

arouse more curiosity than others, as shown by both measures

1) Familiarity. It is hypothesized that the more familiar the principal 

concepts in the questions, the more numerous and the stronger the competing s^pt- 

bolie response-sequences to which they give rise* Koble (9,1O) has demonstrated 

that there is a correlation between the familiarity of words and the number of 

associations they elicit* Se were instructed to rate the animals figuring in 

the questions for familiarity at the start of the experimettt, and familiarity 

was also manipulated by providing introductory information about two ef the 

animals* Questions about more familiar animals, familiarity beigg Judged by 

either operation, should arouse more curiosity than others*

2) Xneompati^bllity* Questions whose concepts seem incompatible to 8e 

will arouse more conflict than others and consequently more curiosity* Ince*** 

patibllity was Judged by having Ss mark those questions Im the fors ipiest!stair 

which surprised then, and also by uming a group of Judges, who iadieated whiah
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predicatea ceeaed to them loaat applicable to the aniaiale*

K preliminary experiment, reported elaevhere (j, appendix), supported 

the prediction that cuestione with four alternative answers arouse more curiosity 

than those with tv;o alternative amswers, as we should expect in view of the number* 

of-competing-tondencies variable •

2. Correlation betv/een raeasurea of curiosity. The questions which Ss 

mrked vzith ’K*,, as arousing most curiosity in the fore-queetionaaire, should 

be more likely than others to be anevered correctly in the after-questiozmaire • 

There are two meohanisms by which this could occur. Whether a question is marked 

(K* depends on how much curiosity it arouses in the fore—questionnaire, and 

vzhether it is answered correctly in the after-quostionnaire is assxamed to depend 

on the strength of curiosity at the time of rending the answer in the consnunica— 

tion. Ttis theory implies that these tvjo degrees of curiosity will be correlated. 

A supplementary or alternative mec’naniem might be a closer reading of cue st ions 

selected for markiug with *K* and consequently a more probable recall of such 

questions in the coimsunication, fiither mechanism would cause our two measures to 

be correlated and tzould make both depend on the degree of curiosity aroused by 

the questions.

S. SurprisingnesB of answers. Ss were instructed to indicate which state

ments in the oomnunloation they found surprising. Such statements will have 

some apparent incompatibility between their concepts, and this will add to the 

curiosity aroused and then reduced. These statements should therefore be more 

Effectively learned and more probably recalled in the after-ouestionnaire than 

others.

PMOESDRS

ftreup 3e). The fallowing three phaees were tsdssn in iHMdiate

suoeession.
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X* S»qtlon 1« A Hat of twelve anlmale xy&e preaented, end Se were 

inatructed to rate each animal for familiarity on a 4—point aedle, ranging from 

*eeen, read or heard a fair amount of’ to ’never heard of’. The twelve animals 

coneisted of eight that Ss v.-ere almost bound to have hoard of and four ’exotic’ 

animals that wore unlikely to be known tc them. Of the 'exotic* animals, two 

were real (the eea-mat and the sea-gooseberry) and two were fictitioue (the ’sea— 

wasp’ and t‘;e ’Btrinjnzorm’).

Section 2« Paragraphs of about 120 vrords each, giving a general dee— 

cription of tv;o of the ’exotic’ anirnals, one real and one fictitious, were read 

by Ss. For lialf the Ss (sub-group SA) the animals were the son-gooseberry and 

the ’btringworra*, while for the remainder (sub-group SB) they ’..ore the sea—mat 

and the ’sea-waop’.

Section aeries of 48 cue tions, four on each animal, vzas pre

sented, and S had (a) to check off the correct nnswore from two altez*natives 

per question, (b) to mark v'ith *0’ those answers of which he felt certain from 

previous knowledge, and (c) to mark with *S” those questions which surprised him.

Section 4. S had to go back over the questions in Section J and mark 

T’ith ’K* the throe questions out of each consecutive group of twelve whose answers 

he would most like to know. Twelve questions out of 48 were thus to bo so marked. 

Phase II. S received sheets containing 72 statements, 6 about each of the 12 

animals. These wore in a random card or, not corresponding to the random order 

of the questions in Phase I. S was (a) to mark with ’S’ every statement that 

surprised him and (b) to check off every statement that he recognised as an 

answer to one of the questions in Phase I. An answer to each of the 48 questions , 

coinciding with one of the alternatives offered in Phase I, was included among 

the 72 statements. The tasks served the double purpose of providing £ with 

information and inducing, as f«r as possible, a non-learning set.
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Pliase III* Section 1* Ihe 48 critical cuectionc were again presented, thia 

tiao in an open-ended fora and in yet a third random order. Ss had to fill 

in the answer givon in - base II, where reasabered.

Section 2. The 12 animaIr were licted, and S had to check off 

those he would liko to knox? more shout. Finally, there -were lucstions on the 

interestingnesG of the exoeriraent and deeire to knox; core about animals.

Control Group (^4 Ss) The procedure vrac e;:actly the casie ac for t?xs experimental 

group, except tiiat Section 5 Section 4 of »hiase I (ths fcjne-ques-tioir-iaire) 

Mero omitted, and tlie recognitiorv-tect in Phase II did not apply. Phase I 

existed in two veroionc, as with the experimental group: 17 Ss (cuh-group CA) 

received paragraphs about the sea-goooebsrry and the ’ otring’worra ’, and ths other 

17 (sub-group CB) read about the sea-mat and tho ’sea—x/acp*.

Judges (50). The judges, taJeen from the sa.me population as the Ss, received a 

list of the eight ’non-ex otic’ animals used in the experiment. Cpposite the 

name of each animal v?ere four phrases, representing the predicates implied by 

each of ...the four questions about tlmit animal. The judges had to chock off the 

two phrases that seemed to them least lively to apply to the animl concerned.

Of the 48 answers to questions from the fore—questionnaire that wore pre

sented in Phase II, 24 (2 per animal) were txaie and 24 (2 per animal) were 

fploo. This was to control for previous knowledge of the subject-matter and for 

tho fact that the animals mentioned differed in familiarity* If all the anovore 

provided iiad been tz*ue, moi^ knowledgeable Ss would have had more coineidencoe 

between the anawere checked in Haase I and those Inrnod in i^hase II, and tho 

following poesibilitieE might have invalidated the conclusions:-

(1) Any previouB knowledge that inclined S to prefer a particular reaponse 

in ?haBe I nay have made the corresponding fact easier to learn in rhase II.
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(2) The act of eolecting aa answer in ihasa I auQr hare provided reinforce-* 

r.ient for the bond betvaen question axid answer to suppleaksnt the **tin.rrA"£ in 

Phase IX*

The fatailiarity-variable necessitated precautions against two further 

posaibllitias t~

(1) The correct onwars to cuestions about familiar animals might Iiave been 

encountered in the past. These ansv.ers might iiave been subliminal* so that they 

could not be recalled in Phase I* but they might nevertheless have provided a 

rasidue of Izibit-strength to make the re-learniof.: of them in Phase II easier.

(2) It might liave been possible to infer the correct answers from, what 

Xias already known about the axiinals. (We guarded against this also by; inelueion 

of fictitious aninialo* the ans.-ers being selected at random in their case) •

The expedient of making half the answers false ensured that* no matter 

how much S’s prior knowledge -jbout the animalc, this knowledge would facilitate 

and hinder the learning of equal numbers of answers. It caused the proporticfa. of 

ooincidences per S betvzeen answers checked in ^'hase X and answers learned in 

Phase IX to ax?proxlmate one half.

SUBJECTS

All 68 Ss and judges were undergraduates taking a course in HormaX Human 

Personality at Brooklyi College. They had all had a previous introductory course 

in General Psychology.

RSSULTS AND fiXSOUSSXQN

The following rules were observed in computing recultc* ezcept whcrm 

stated otherwise.

(1) All questions narked ’O* in the forc^questicnaeaire (i.e. these whose 

answers Sc claimed to knew with certainty) were omitted. This was becamse 

in such cases curiosity may not bo aroused at all or may function in a special
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way, and diffarant Sa felt certain of different nuahers of answer*•

(2) la some cases, Ss appeared to have misunderstood or orerloeked sesee 

of the tasks. Iherefore* (a) if 8 had marked no question with *S* (to Ind ioate 

surprise) In ^hase 1> his data were omitted from all calculations InrolTlag 

tliat variable, (b) if S marked all atate'cerrts in Phase 11 with either *8* (indi

cating surprise) or with a check (indicating recognition of an answer), but not 

Loth, hie data ^zsre disregarded where these variables were relevarxt, (c ) If 8 

marked more or lees than 12 of the cuestlone in rhase I with *2* (indicating 

desire to know the answer) his data were included, but if lie marked none at 

all tliey were disregarded where relevant.

For the comparisons between experimental and control groups, ve use the 

t-test. But for other results, which involve comparisons between cuestlona or 

answers, differing in number from S to S, that belonged to different categories, 
2

we use the chi -test for data pooled from all Ss, with Yates’ correction. Some 
2 statisticions object to the use of the chi for. such data, one objection being 

that the test docs not distinguish between effects '.<?□.ch the group as a whole 

has produced and thoae due largely to a few exceptional individuals. W® have 

consequently given,, in columns headed *3b’ in the tables, the numbers of 8s 

whose data show a deviation from expected proportions in the same direction 

as the contingency table for the whole group. For example, 26/29 indicates 

that 26 out of 29 Sb show such a deviation. In many oases it will be seen 

that the results would emerge as significant by the sign-test. But in general 

our only justifieation for using this method of analysis is the necessity for 

an exploratory and consequmatly relatively Insensitive experiaeet, as explained 

above. The effects we are seeding are toe slight and the data toe few far sneh 

technih** as analysis of varlanse of proportion* based on different austere (^), 

and so we have to sentent ourselves at this stage of research with sa>re tentative
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oonclueions than they vould s&netion*

A« Sffecte of pre~questtonlng« Table I displays the oootparlsons between 

experimental and control group that show whether the pre-questioning, which only 

the experimental group underwent, increased curiosity* We eoapare the mean 

numbers of cuections ana .erod correctly in Phase lU and also the mean numbers 

of animals checked in Section 2, Phase III* Both differenees oonfirm the pre

diction significantly• All cuections, including those marked *C* are included* 

No significant differences v.’ere produced by any of the cuections on interest, etc.

In viev? of the fact that the c:.perimental group had two tasks to carry out 

in Phase II and the control group had only one, it night be thought that some 

difference in the thoroughness of reeding the ctatomentc might Iiavo been res

ponsible for the greater recall-ccores of tho experimental group. But a similar 

significant difference was found in the ; reliminojry experiment (5, a.y^encl'x'), 

in vdiich both groups alike had merely to read through the communication in i-liase 

II.

B. Recognition of answers. The first row of Table II shove that statements 

recognised by the experimental group as answers to cuestione from i'hase I were, 

as predicted, more likely than others to be recalled in the after—questionnaire• 

The second row of the table shows that questions 5s marked *K* (i.e* those whose 

answers they most wished to know) in - hase I viwe zaore likely to have their 

answers recognised in rhase II. The latter relations JLp was not predicted by 

the theory. To explain it, we can only harard the hypotliesec that (1) questions 

evoking more curiosity may, like other drive-arousing stimuli, receive more 

attention (2 p.lAj) and thus be more easily remembered, (2) questions marked 

’K* may receive more attention, or (j) the drive-producing responses, though 

subliminal, may persist in some form, so as to supplement the statements in 

Phase II as stimuli re—evoking the questions. Such subliminal drives, known 

as *quasi-needs' or ‘tensions', have been posited by Lewin and his followers (7)



TABLE I

EFFECTS OF PRE-QUESTIONING
(ffilPSaiMElfflAk-GROUPS9) vs. CCx<TROL GRCU? {jA Ss))

Mean correct answers ; 
in Phase III

Exp. Gp. ; Cont. Gp.

32.Z4. '

Mean aninals cheeked 
in Phase III

Esq). Gp. ! Coot. C^*
i

t ; P

; 3.36 2.90 <.01



TABLE II

RELATION BETWEEN RSCOQNZTION MT ANSWER AND MEASURES OF CUBIOSITZ
( EXPSRIEEx/i At QKOUP )

i

Questicaxs
{

Answers 
recognised

Answered correct
ly in Phase HI 

vs.

732

Hot answered 
correctly

325

Answers not 
recognised

Chi^ P Ss

72 3i.3e <.0001

91

^larked E 
vs.

!^ot aiarksd K

7.25 <.01 21.3/27
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ao an explanation of the Zeigarnlk effect. They are also reminleoent of 

Freud’s 'unconscious wishes', vhich aay likewise lie domant until they 

determine a response jointly with Incoming extex*nal stimuli.

0. Effeotivenes’: of different classes of Questions* The last four rows 

of Table HI present comparisons between different olasses of cue at ions put to 

the experimental group according to our two v.’ays of estimating the offectlTeneeB 

^iriLth \;hich they arouse curiosity, b’e examine the number of cuestione in each 

class answered correctly and the number ans’-’ered incorrectly in Phase HI, and 

similarly v?e compare the numbers esrked 'X' (as among the 12 whote ans’wers Ss 

most ’..’ishod to know) and not marked 'E* in Pliase I.

1) Faialllarity. Ve compare questionc about animals marked 'seen, read 

or heard a fair amount* or ’seen, read or heard a little*' (hereafter referred 

to as the *more familiar animals') with those marked 'lieard of, but know nothing 

about' or 'never heard of' (hereafter referred to as the ' less familiar animala'). 

Table HI shows that questions about more familiar animals evoked more curiosity 

by both tests. The two 'exotic' animals about v’liich Ss received previous ia- 

formation were omitted from thio comparison, as they received a special taeat-* 

ment. The other two were included, except where a fictitious animal received 

a rating other than 'never heard of*.

It might be suggested that the bettor recall~score8 for tfestione about 

more familiar animals were due to the fact that more of these nxiOBtlons were 

marked 'K',which may have caused them to be read more attentively ia Phase I 
remembered

and porhaps/more easily in Phase II* However, in the preliminary experiment 

(5, appendix), onlyhalf the Ss in the experimental group had to carry out the 

task of narking questions with 'K*, and ao significant effects on recall-scores 

of the presence or absence of this operation were found*

The effects of guestions about familiar animals muat be distinguished freei 

anjr tendency there might be to remember faets about fbmiliar aaiaals better. 

The data on the Control Group in Table IT reveal that there is such a tendeney*
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However, we can aeoertaln whether question* about more faMiUar eniwle 

have an effect over and above this by comparing for the two groups the 

proportions of Questions an*were4 correctly in Phase II that fell in the two 

categories* V/e already know that pre-queettoning inoreasee the probability 

of recalling facts* But vze wish to know whether this increase is signifi

cantly greater for questions about more familiar animals, i*e*, whether sueh 

questions arouse more curiosity. If they do not, v.e should expect the correctly 

ansv/ered questions to be distributed in equal proportions between more familiar 

and less familiar aninals for both groups* Table V supports the prediction 

that more cuzdosity io aroused by questions relating to more familiar animals* 

In the case of the control group, the figures are adjusted, because those for 

the experimental group exclude questiono marked *0* (those whose answers Sb 

claimed to be certain of)* It is assumed tlzat the control group would have 

marked with ’C’ the same proportions of questions in each category as the ex

perimental group, and the totals are reduced by these proportions*

Sach of the four ’exotic’ animals received an introductory para grp ph 

of information for half the Ss of each group, but not for the other half* b’e 

are thus enabled, confining our attention to the ’exotic’ animals alone, to 

compare the effects of questions about previous-information and not>-previotts 

information animals respectively* Table III shows that there is no significant 

difference in curiosity by either test* But the data from the control group 

in Table IV (adjusted, as above) show that there Is a tendency for facts about 

previous-information animals to be learned better* The failure of a sigaifieant 

difference to appear for the experimental group may will have been due te its 

being swamped by the pre-questioning variable, which my have produced a eeiUmc- 

effect•

2) ^compatibility* There are two Indications available te me cf which 

questions contradicted Ss* expectations* We have the markii< cf gmestives with



TABIE V

QUESTIONS ANSWERED CORRECTLY IM PHASE III
(EXPERB-EIiTAL „GROU?)

Group
.......................... .! ..................... ! ‘ 2 '1 ■ 
More fawrillar { Less fnmi.Ilnr ■ Qii p
anlttals anlnals1 ’

(1 tail;

Cont. \ rze
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•s* in Hiane I, i.-hich reveals those Sb fotmd surprieing, and w« have the 

judge'?’ selection of the tvzo nuections out of ths four on each aninsl that 

involved vzhat a 'pearod to then the least applicable predicates* The latter 

dichotomy bet'ueen * incompatible-concept ’ and ’noxv-incoapetible—concept ’ ques

tions has the advantage of being orthogonal to any comparisons between animals 

on the grounds of familiarity etc., as each animal had two questionsin each 

category. Table III shove that, according Ss’ reports (marking *K*) of desire 

to know ansvers, surprising and incompatible-concept questions evoked more 

curioexty tloan the oti.ers. But no effect of these variables on recall vas 

aanxfeetod. ue can check on the agreement among the judges in their selection 

of incompatible concepts by counting the number of judges marking the tvo most 

and the number marking the tvo least frequently selected concepts for each animal, 

and performing; a mean-difference test. The mean difference per animal is 14*52, 

t = 4.09 and p is less t .an .01* The preliminary experiment (>, appendix) 

supplied some slight evidence in favor of a correlation between surprise and 

probabilitjr of recall, and so lack of sensitivity may have been responsible 

for the failure of this effect to reveal itself*

D* Correlation between measures of curiosity. The first row in Table 

III confirms that questidna marked ’K* by the experinental group in these I, 

indicating desire to kno’.-? the ansvrers, were more likely to bo answered correctly 

in Phase HI, thus revealing the predicted correlation between our tvo measures 

of curiosity* Since we find that both the recognition and the subsequent 

recall of answers are more probable if the corresponding questions are marked 

’K’, the relation between the first two may be a reflection of these correla

tions instead of being due to tiie reasons we adduced* The present experiment 

alone does not allow us to decide between these alternative explanations*

B* Surprisingness of answers* It remains to Investigate the eemparative 

ease of learning statements marked ’S’ (as surprising) in Phase ZX •nd state-
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BMni* net vierked *3** Th* laai iw» r*ws 9f T*hl« ZV abaw IImI the MiperV* 

laanlal freup* as preiirted* raMllcd a higher prap»rtle» •€ aur^rlaiaqi «!*<•- 

menis In Fhase III* But this ;raMiioa mis not oigairicattlly fcsras ssri hgr 

the control froup*

% le^^itimsto conclusion can he drawn from this difference hstwssn ths 

two froups» no the control froup marked significantly more state-sents as 

ourprioing (chi*^ - 257»S^» P is lee- tlnn.OCOl). This was probably due to 

tho fact that the control group iiad only one task to .erform in fliase llf 

whereas the cxperitiental group md two* As a re5ult> the control group are 

likoly to ?iave hnd a lov.’or throsholc of surpricingnccc for « statement to bo 

noTlted ’s’, and so thoir data rjive been Iccc sharply diocrialnating*

Th® effect of the surprislngness of an answer could be explained away 

if thio variable were associated with the familiarity of the aniaals* But 
2 chi for both experimental and control groups is under 1*CO, and co this can 

be ruled out*

SOSOlARr

An exploratory experiment, designed to test sous of the vredietions 

from a theory of human spistemic curiosity, is reported* An experimental 

group received (1) a fore-questionnaire about invertebrate animals, (2) a 

series of statements including answers to the Questions, and (2^) an after— 

questionnaire, repeating the Questions of the fore-questionnaire* A control 

group underwent the same procedure except for the fore-questionnaire* The 

recall of the answers in the after-QueBtioaxut.ire and Ss* reports were used 

as iscasures of curiosity* Ths results tend to confirm ths following predietisnsi 

(1) that pre-questioning arouses curiosity, (2) that the two measures ef eurlesity 

are correlated, (j) that statements reoogni-ed as answers to questiane frsa 

th* fore-questionnaire are mor* likely than other* to be recalled la ths aftec^
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cuoBtionnalre, (4) that questions about ?sore familiar animle and cuestiona 

whose oonoepte seem ineonpatible arouse more ouriosity than others^ that 

surprisinc statemonto are more likely to be recalled in the after—questloax^iaire 

than others*
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