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_ two tvpes of-learning exist: Self-dinitiated learping which is

.. 4ptrinsically potivated, awd lesrning initiated Ly ancthe€x Ferscn

- yhich involves external rewards. The fpaper suggests that sotivation -
is pct unidizmensional and tnay, task pErfcrEarce reflects tke .
sotivational system invelved. The pager revieus early and . ourrent

- rescarch’on’ the effects of rewards on zctivaticr which suggest that,
for educational purpcses, revards lizit a studertts engaggesnt in an

°. activity, affect wha* is learned, and affect a studentis desire to

. returs toc thé actividy involved. It is alsc suggested that rewards

- hawe undesirakble efrects cn the tecachers shc dispense tham. Thé. paper

“-.contends-that educatign should focus scre cn children's irtrinsic

 gotivation for learming. A varisty of research is review<é which =
Eighlights the ckild's iptripsic _ motivaticr. tc [TIsUE questions of

" _'pattexns and reqularities in *the worlc and related causal

- .explandtions. Also revieved are studies which fccus ¢n the child's .

5 iptziﬁsic desire »to explore-soluticns tc new prcklens ané tc relate

. nev -informadticn to previcusly acquired kncwledge, The plpel suggests

. that e?ucaticn should take advaAntage of tkis iptxinpsic sctivation to

" learn and ro understand. (BL) ) :
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-~ . . A11 moral culture springs solely.
‘ . and immediately from the ihner life
. of the soul, and can only be stimula-
- . . ) - ted in human nature, and never 1+ .
' produced by external and artifzcxal -t
’ » contrzvances. . -

Hhatever dues net spring “From aman's

. free choice, or is only the result of ’

= 2 instruction and guidance, does not -

. S . - enter into his very being, but still )
. . : : remains alien to his true nature; he )
‘ : does not perform it with truly human
energies, ‘but merely with mechanical
exactness Lo

: . : . AN peasants and craftsmen mxght be
s elevated into artists; that is, men uho
.+ love their labor for its own sa?e, ! *
~improve. it by their own plastic geniois, )
and inventive skill, and thereby cultivate
their intellect, ennob]e their character
and exalt and refine their pleasures.;
Aﬁd~sa~human1ty-weu4d—be~ean
very things which now, though beautiful -
) ) in themselves; so often serve to gene?af@
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Motivation has been a persictent problem in Amerijcan education since

cemﬁu]éory education was adopted’kCremin, 1961). cHhi ¢ there have always

been children ready and eager to learn, there have s1sd been those who were

N

appérentl&ldisinterested, recalcitrant, and unwilling to “"apply” themsalves
to their studies. Because our approach has been to study the organismand to™
~speculate about its characteg; our theories have focused on how to, "motivate”
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] the disinterested child. The assumptions of Behaviorist psychology were

~

thought fo be well suited to fhis‘task. The individualipf %ny age, it was

said, is motivated to attain rewards. Scheduled rewards contingent uporn 4

*

proper performance, were introduced into educatiunal systems, and the result

-
-

_has been the token gconomy; and the current system of offering “grades™ for .

proper school work. -
- A ( N A -

While it 4s true that adults often work for rewards {a paycheck, for *
egample) and it is not unreasonable to suggest that children may be motivated

- s . o < 5 .
in the same way; this way of teaching has certain drawbacks, and we might be ’

wise to study them in the hopas of discqvering other processes that might

¥

a?e involved, and other means of educating children. A common diéadvantage
% extrinsic reward systems, for example, is the complaint that they motivate,

the child more to get the "reward” than to arrive at a complete undefistanding

, of the educatibnal task (reading, math,-sciéhce, etc.) at hand. In the = . ¢

L4
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"The material in this publf{eation was prepared pursuant to a contract
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1820's, for cxample,” the saciety for Pro}re%sf@e Cducation in Hew York,

1ntrcduced a system of redeemable tokens as revards for correct school vork

r

and a system of fines’for various offenses in the schooX This vas done in’
A
order to dzscourage corporal punwshment of which the society dzsapproved.

‘This earlj versxon of the token economy was abandoned in the 1830's because

. the trustees of the socxety came to feel that “they uere more often rewardlng

the cunning that the- merstcrxous , and that the system of tosens "fosiered

a mercepary spirit." (Ravich, 1973)

\  In this chapter, ve uwill contend and attempt to demonstrate %yat there
) = . # & -
. are differeal learning processes which are dependent, in the first instance,

. . . 3 )
or fat or who initigjes the process. There ix one type of learning that is

oy y 3 . -
mosi cemmon which we shall cd1T "Self-initiated” learning, and it is driven,

we shall coatend, by "intrinsic motivation". Uhen reﬁards are offefed in an

attempa to motivate a child, a second type of learning is ca’led into p}ay,

a type vie shall ca]l "other, 1nTt1ated” 1earn*ng A basic contention of this

chapfer is that ohe two forms of }earning are different in their processes aﬁd, .

"‘*“‘fﬁE*}“°ﬂ§€9m95,vaﬂﬁi%ﬁa%~anegié»alpaerfsubs§itute~forkt#mruther:‘" e

* -

In the_ﬁirst part of fﬁis chapter, we will review evidence which- sugzests

that the two processes just described are not parf and parcel of ihe same

mot1vat1ona1 4yndrome, but rather 1ncompatdble uzth one annthefl :He will ;/
atf¢mpt to show that vhen rewsSds are offéredf they chéﬁge the nature and .
definition of the ﬂ?sk and eventually dxmanzsh.the subject's ilcgntx:ol“ of the.
Tearning situation. A number of recent studies are revipwed”and ca{ZQO%ized" -

. ’ -

all of which suggest “that when performancer on a task "for its own sake" is

1
i

'compared with performance initiated by the desire for an eéxtrinsic reward, ihe

subjects’ shoy different patterns of interaction with the task, ~and dffferent

Y

| S P -- —

motivational effects after the axperience.




. *1?, ‘. In the second part of 1his chapter we 3113 attompt to 6eveaop a p:cture P

of 1ntr1n51c motivation in term; of the child's cognztrve ebilities or i

<apacities for learning about the worid. Much of the firsﬁ'part of- this

» 4 . .
see also Condry, 1978, Condry & Chambers, 1978). Ve begin with a _consideration
of the background lzterafure that Jed to the current round of research on the

|

|

|

%
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; !
_;hapter is paraphrased from another arbicle by the senior author {Condry, 1977, _. - 1
|

topic . the effects of reward on motivation. . ‘ v 1

Backgrosnd X . . - .
' The fact that “rewards" {giades, surveillance,,examé} and other extrinsic

incentives are disruptive of some kinds of.mofivation has been remarked upon

-

for sGne twme. Albert Elnstexn is quoted as having cemmbntad about exami

“Th}S coercwan ned such a de+83439~8ffECt that atter Ler . Tiad passed Jhe ?&na}

4

|

|

|

E

L:— examination, 1 found the con:zdera*zov of any sc:entzfzc prob?ena distasteful
E-‘ to me for an entire year." (Bernsteln, 19?33. A guarter of a ceniﬁry ago

E Har]ou (1950, 1953; Harlow, Harlow, & tieyer, .1950) co@menteé bpan’the inverse
|

|

|

relationship between extrinsic 1ncentzves and the }earnxng of comp]ex prablﬁns

;fv:ak———~1n—prnmates. Brlef}y, primates deprzxed‘ﬁf food (in order tc “not1Vate" ?hem)
perforned poor}y on complex problems. Well fed (thus presumably "unmotivated")
prirates solved the same prob]ems with ease. Short}y thereufte:, White {1959},

“ Berlyne (}955 1957, 1958, 1966), Hunt (1265) and Koch (1956) a1l called
attention to the distinction between extrinstc and 1ntr1n§1c mgtxvgs,«and ﬁaat, :
(Koch is the excepéion) offered theories af‘intrinsic~mqtivation.,qsasic to -

s m?st qf'these theorists is the idea that intrinsic*me}ivation is qndenninéd ‘a
by certain extrinsic conditions (see DeCharms, .368). Thus, White (1959)

" suggested that anxiety was the "encmy of exploration," while Koch (1956} noted

-




. ) ' ' . s 7 A
that f§ny factor. . .that bracketé'the rork on the task as instrme;ntal. .
will disrupt intrinsaca]}y‘ﬂbtivated activities. These éar?y theories 7
suggested the er;stenca of different motxvatxanai patterns wirich vere, t¢ saﬂf
extent defxned hyfthe'tirt&mstﬁnéés of their inatzatzoh;"ﬁbreover, several
theorzsts {= specaal%v Koch thte and DaCharms) feJt that the d{f%érent

i ‘patterns of motivated actuyzty were antagonistic.

The opﬁrétsnnAﬁf extrlnszc zncent}vesAﬂas»a%seAcaE}ed41nto*questton by -
Festinger and the dissonance theorzsts‘ In 1959, Fest1nger andsCarlsmith .
_published the f“nd}ngs of a sfzﬁ& showing that subaects vtho weré’pa1d a
small amount of money to lie gbout the 1ntarest1ngness of a_du}i -experiment

changed their utt:tuaes more (}n the direction of actu&]lj ?1k1ng the

!'_';-,

experznenf} than d}d a group of subjects who vere paid a great deal nar3'5§§gz}
This nogatzve re}at:ansth between 1ncen;{ve magnwtude and atfitude chaﬁge has
since been cénfirmed-lsubject to a variety of quali%%catinnk--?n a nunber 1!3‘1’,‘r
studies {cf. Cohen, 1962; Lependorfl }PB Carlsmwth Collins & He?mreich 3966;
‘Linder, Cooper & Jones,}1967; Helureich & Collins, 1968; Kel., Hﬁ}mre:ch &

e -

_ pressure exerted to "motivate" attztude change, the less real change';s
observed. Essentially the same effect fbr the znte“action of panerfu? extrln$1c
incentives and 1nterna33;ation (this time’?br a prohibition) was found by
Aronson and~Carlsmzth (1963), F%eedman (1965), Pepitohe, McCauley and Lamond
(?907), and,-ZannaT ‘Lepper ard Abelson {1973). Ch}?dren given a mlld“ 3s opposed
to a "severe" fhreat to’ motzva te ayoidance of a toy were Jess Tikely to play

with the toy given a future Opportunzty to do so. - Apparent}y there vas

greater znterna?xzatzon when the external pressure for comp17ance was less,

f"K\ All told, the line 0; vesearch arzsxng,from dissonance theory raised another

= e .= = T e e - A - BN o e
e T I /7 T . a4 - -
- e T . ’ .
. .

Aronson, 1965 and Bem & KcConnell,. 1970). Sasxcai}gs the greatgLﬁihe_exiriﬂsicﬂ___yN,g
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series of queStmns about the interaction of calrinsic incentives and subsequent

‘JA“

attztudes and behayzor, @nd causr*d yet another cvack in the facade of. T .
T , - L
- tradttwna} it:ottvatmn theory. . ¢~ B
‘s ' _These w0 Vines of evidence then: the one represented by Harlow, Hhite,

_ Hunt, Berlyne, and Koch and the ojher by the DeCh.rms, ‘Festinger and the .. .
dzssonance theor;stg, converge in the most recent research on this topu;. "
The ear'lier thecrzsis questioned the interaction of dxfrerent forms of motwatmn,

5 . but the spemﬁcatmn of the exact nature of thxs mteractzm and zts

ramfzcatmns had to await the current round of research and mterest in the topiz.

.

Current Research : v ’ -/ o )

£

-

The recent studizs of the ﬂffects of re%rds on motwa*zon all have much

. ="

ﬂ«.é same general structure: fzrst a g_rsen s Ieve} of motivation for doing -

-

some task is either measured or assi d Tins 35 the "base rate” measure of . -;;,
“intrinsic® motwatmni t;sually defined as Athe person’s willingness to do the
: | “task in the absence o%; task extrinsic pressure to do so {see Deci, 1975,
Lepper, Greene & Hisﬁﬂtt, 1973}. Hext, some experimental iniervention is -
/ attempied, usuaﬂy invo‘ivmg a redard,’ ﬂ*ﬁﬁé)"ﬁ E‘SEC%Ed attazpt is mads ﬁ
to assesd a person's m]’hngnes*‘ .to engage in the behavior under questwn. 7
Any change m the level of mterest fm'n the fzrst tc the second zneasure
is ta?en as the pn'mgry dependent meas\xre of the effect pf rewdrc on matwatxcn.
The first of ‘thése studies was done by Edv/:arff écx (1971, 1972a) in an
attempt to shed some light on the jssios d*scusseo éb:we. Deci used a game
called SOMA (trademan: Parker Brothers) composed of a number of blocks whif:h

n%y be arranged to form a variety of patterns. The task .in this research done

L]

with college students, was to reproduce certain patterns presented’ to the%l

subject. During the middle of each of threc experimental sessions, the

1 -

-




5 M é‘g
experziﬂenter lef t the room and, enbc! nounst to the sub;;ect obseryed the R
subject's ;mhngncss to play wi th the puzzie in thc abseur_ﬂ of "dcmand"’v :
» . 'J

that he dg so In different experx;..enta} conditions, SubJﬂCtS vere offered

nothing, a tzwnetary, or a socwl rar:ard for every ccnfxgur*atwn pr‘aduced |
‘ H‘ith the puzzle. Deci’s interest was. in the amount cf time spent p?aymg

with the puzzle during the "fres" session, mdnatwn of. contmuad ”mtrms*c“

interest in tha task. In general, Deci found that {a) vhen money vas used 7 :

- as an exterpal reward, intrinsic motivation tended to decrease, and (b} whbn ;
, verbal reinforcement vas used, intrinsic motivation tended to increase.

Hith interests similar to pecz before then (aithpugh they weére apparently
unaware of Deci's work at the time of their study), Krug'l.anski, Friel!man, v

*~ and Zeevi .(}97}} sought to clarify the same confusing }iterature on revard S

ek

and mtwatwn, and particularly the neqgative relation betwﬂen 4he magnitude
ofi mcen? ve and subsequent liking for a task destribed by the d'tssonance
theorists. Kruglanski et a1. theorized that the ”’!i}'ng founé‘ in earher

studies (e.g., Bem & FcConnell, 1970; Carlsmith. Cc}'hns %- He?mrezch }965 ete.)

js onZy ona aspect of a more general syndrozre of intrinsic as oppased to :

vemrmﬂcaugmatwated hahavmr If so, these authors suggest, mtrmsxcany T B
motivated individuals: mghx. be expected to exhz“bzt superinrity on those
aspecps of gerfomance contingent upor preoccupation with the fask, as o

- opposed to conceutratwn upon attain’..g the goa}.“ (amphasis mine, Kruglanski,
rd el -

|

|

|

:

et al.1971, p. 607) - RS | ' S i
To test this proposition, 32 mqh %chpol aged subgects wiere assigned at - 1
random to either a revard (called “extrinsic wceutwe“) or a no reward . .

5 >

. co::dltasoﬁ The ‘revarded sub.}ects vere offcrﬁd a “guided tcur of the Department '

of Psy?ho}ogy " The in reuard Subjects vere offered nothing, and an subjects

T#‘F& g;*zg;i twd measures of creatw:ty, two measures of short term recall, and a

.measure of *the recall of a’series of incompleted tas%s (the Zeigarnick effect). -t
| S o

e e h : I ’ - ‘;]
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On each of these dependent var *“es, subjects in the no revard group

F

, %eceived‘highsr .scores tﬁan subjects in the rcward graup. The no reward grdup

also Viked the experiment slightly more ard vere si1ghtly {but no. sxgn1f1cant]y} o
'more'ui}}zng to partxcxpate in 51mx1ar p*o;ects in the future. o 1

“The main finding of this study then, like Deci’ s{ is that the offer of a

= revard prior to undertaking a task (ﬁr in this case a se}ies of tasks) appears

not oniy to lower subsequent interest in the task as Deci found, but also

-

appears to Jower the quality of performance on the task itseif.

—_
N 3

tihile both the Deci and Krug?anskx et al. studies have pouerful

7 ' 1mpitcatxons for education, both were dong in laboratory settings. IhéAnext’
; - study to be feported, however, was done~in a nur?ery s;hoo? with "typical”
; sincentives (for that situation). 1In this;ggudy %y Lepper, Greene and Hisbett
- {1973}, 51 aursery school aged children were‘gefected baéed,ugéh their -

demonstrated interest in a.drawing task. .Only - % interest subjects were

-

used, and these were exposed to ong'§¢ three-gxperimental conditions:

5 In the expected award condition, subjects agraed to perform an activity in

arder to receive a reuard (ca?led a “good p?ayer" avard comprised of a

s, certxf?cate and a goid star). In the ﬁﬂexpected avard condition, the same

z;,, . weuard was given to unsusgecting subjects-after they conpleted the task, agd o F
- in the no aviard group, subjects neither anticipated nor recesved an award.
The critical measure o1 continued interest was the time spent playing with

- 77 the drawzng “task dur durang»a supSequagt “free g?ay“ ob5ervatxonal period

- Bt

A Lepper, Greene and ﬂ}sbett found that the award undermined lnterest in the_ ‘
"antlcxpated" condition only, and that there was no sxgnlficantvdszerence 7
between the unantzc1pated'§ﬁa the no awﬁrd condxtlons in terins of later free
play activity. This study not only 1ntroduces scvera} methodelogxca?

jnnovations of note, but it alse raises some ‘mportant questions for theoret1cal

el L 4




A‘range of studies have sprung up Lo,support and exﬁénd these early fzndzngs. * -

* terms of (&) the characteristxcs of the incentives studies, (b) the nagarg‘of

canszderatxon ¢ Jt should be noted, for eaamp?e, that the_reuard a?oqn
cannot be'sald to underm;ne anything, sznre the effect is ob taineg an?y in
the anticipated revard condition, that is, oniy in the condition where the
behavior is initiated by the offer of a revard. ;
From the three studies described sov far, several fzndzngc emerge to

a}Ienge the traditzona? notzons of tne effect of reward on ﬂ**gn wnt:ﬁ“?”on,
and several issues are raised which require clarification. Appa.entiy
rewvards do not a1wajs have sclutory effects on motivation, the loss of interest

~

in an appareatly‘1nterest1ng and attractive task and the suggnstwon that the . -

=

offér of a reward lowers quality of performance are serious and 1mpnrtant;nattars.

»

In response to thése initial studaes and the issues they raised, a wide , 'Q;g

In the sections to follow, we plan to’ categorize the most recent reSearch on - .
this topic, and begin an analysis of the issues involved.

-

In-order to accomplish th?s, the ren;jning research will be described in

the dﬁpendent varaan}es, (c} the cﬁarartarxstzcs of the situations or tasks

studled, and (d) the characterast;cs of tho sub;ects stuuied. .

-

Charac;eraf*tcs af tha,lacenilzgs Studied ., ) T ] e

A. Exrected vs.ruqeggected revards. One of thejuost important fatts to

-

arise from this series of stmdies is that it is not the "revard® per se that.

*  affects subsequent interest, but the. "timing" of the reward, in the sense of

—— 1

R
. [

.subsiantié?ly'different from that of comparable subjects who receive the same

R —

vhen it occurs. Rewards used to 1nztzate “task” actlvzty ‘have different effects -
than qgwards given after the activity is dinitiated by the subject. That is

wiren the subject is aware of and anticipates a reward, his behavior is

requg;unéxpecbcdly This effect is clear in the research of Lepper, Greene ‘
e
and Hxsbett (1973), and Smith (1974). 1n addition, Lepper and Greene (1975)




T I o .
and Greene and Lepnper. (}976} Bave replicated thise findings with different

‘sabiects dszerent task, ob* ining the‘saﬁe roesuylls as in their Ear}ier

research. ﬂeci‘s {1971, 19122,b) a'd Krug}ans%x s et al. (1971} studies show

svbstanzxaily ‘the same resu}ts ﬁhEn campar;ng reuarded to unreﬁarded‘subaect;,
but thEa& authors do not, use the unexpected rewgrd ccndition,.and so -are rot
directly cowparable in thzs r&spect Z '?hé importance of this variable is
that zt focuses our attestion 0n the context of the sztuatzcn and nat on the

revard per se, and we_sha)i retgrn to this point Jater.

B. Contingent vs. non contiagﬁntjrewards; The cont:ngency bﬁtuaan the.

: raw?ré‘and performance on tbe task is another issue that arises in the current
research. Some cf the early vork hes made the revard cantzngent oniy on .
”doing;ihe‘task" {Lepper et al. 39?3; Ross 1975; bptcn,’le?a Lepper 2 Gréége?
1975; Kruglanskx et a? 1971; ﬂec1 19734 Benware & Deci, }974), vhile o her ‘
studies have drawn a more erplicit conuzngency batween yhe quality of = = -
perforranre anﬂ the reuard (Deci & Cascio, 1972 Dec1, }9723, Smxth 19745
Garbarino, }9[5; HeGraw & McCullers, 19745 oas, ﬂarnic; % Rothstein, liote T3
Karniol & Ross, Note 2) Early research on this topic reached apparently
.opposite conclusions about the effects of ccntzngency on performanc“. Decd

Ja(1972b) found po undermining effec; for noncontinnent reﬂards, but reyards
centingent upcn performance d4id produce an undermxnxng effect szmz?ar to tha‘
“found in most other research. Greene and Lepper (1974) on tﬁa other hand,
employed . nnt:ngent and non CORL?HQEHL revards in a replication of the earlier
Leppe? et al. {1973) study, and found both contingent and non contingent rewvards

‘ had the effect of undgfm{iing future interest. One difficé??y in interpreting -
ffﬁdings across a number of 3ifferent studies is that rescarchers often use

the same word to describe different events. Thus the “nonagnntingency” eﬁployed




-

,

~ do anything different than wﬁ;ﬁ just told to look at it.

by Dcd {3’3?%}3:&(&:‘ to re;f;z ds ‘i:tncb ueve uynrelated to the task {e.q.,

‘the ﬁon-caﬁfmgensy is* the Gregde ax~ Lepper (19747 study refers to revards.

Kl

- for ’*domg the -task” but ngt explicitly tied to a.performance criterion:

- ...—-—4.—-—\-"—-——*—

- One mterestmg 0 sibﬂzty that may acrount for the inccnsis ;ucy in
ﬂze early research -on tbzs topic could be that most of the resez ichars uno
,haye used tentmgpnt rewards have done so with adulis, wﬁiie most of the .
studies ﬂsmg @ non coni‘mgent dﬁszgn have done so with sfzﬂdrea, It may be
,éifﬁcult fr-r a young cht}d to comp'iete%y und&rstand contmgﬂncy mstruc‘ions
(“He o not have enou . rewards to give everybody one, so we will oaly give
- asgarsz, 751 very good dra*ﬂngs. . MY Fzrsr., nursery schaol children are , .
"sekiem put in thn position of ha-;mg their work judged and “revarded® on a V
contmgency basis, A child who has exper%enped a refatively und'fferentzateé

emzmmnent especially with respect to art work, nght riot ke able to judge

ins uar!». cm,paratwe'iy and thus be uams;mnswe to coﬁtmgfncy demands. )

Sec;md‘iy, :aarx} young children have not yet devclopf:ﬁ‘ tﬁe "adult” usage af - =
¥ - 5
comparatives (witoess the child who gets ints a hot bathtub- and says. . .“It's <7

100" hot, wike it warmer”.)}>” Yot cont ingency m;n?pu}at%ans depend, for their

‘ - uccessful empigymbnt, upon understanding cgaparatives. Finally, in ad&ztwn

w
e

to being unab‘ie to discnmmate hety, ieen “good” and “very good” work, yeung
chﬂd"en may not possess the conscwug control over their bebavior to be '
abie to pmduce @ Hyery ga,?d drawing” when caﬂed upon to d3 s». Hhen
c{nldreq aré told to logk at someﬁ;ir.g "in order to remewber-it,” Lhey d&n’i

They don't ra’nanb:z}' ,

-

iia&y better either. Adults:do use different strategics in these same

circumsfances, and  they do rémesber better when told to do so (Heisser, 197€).

< . -
z * - ) -

-




- 3kills and %tvafﬁgies which have not yot deyo}eped and uhzch*are not yet

stable cahnot o “produced” on demand. Thc st refent studies on thls tepic

__Ross (1975) have traced the. decrement in tﬂterest to ccnttngent reward

!
|
. .- situations. - L .. L N S
~ T . N ) i
|
|
|

£. Salience of revard.  In two, studies the "salience" of‘the revard .

waS‘manipuTated, and the effects of this p?ﬂéedhrﬁ exdmined. Ross (3975)

maqxpﬁ?ated the sa}zence of the reward dzrectiy by }eavzng the ant1c1pated

A Y

reward in front of the subject (albeit under a box) whz?e the task was bazng
done, Underm:n;ng effects were abserved fa( the sa;zen% revard - P"ron on?y

i PN
Rithaugh the same rewara was offered and ‘given to the non 535 ... graup, it i

s was s?mply'not available duriqé,thé task. In a szm.Tar desxgn with a d1ff°rent ,iﬂ
- furpgse, ﬁchaw and HsCallers (1974) gavg ci dren-rewards (1 & ﬂ’s} in two
N :andztieas; one uheve they were given a reward for gach correct response (it N

a?"drﬁpped zn @ boin bﬂszde t&avsnbgect) éﬁ?i%%ﬁiﬁﬁ other condi tion tég,sa : '

".” i -8

]
|
revarsyégﬂ‘uqu to “mar&‘ F] goxrect _spanse, ‘but %he chxld uas'to}d hc yiould .
|
|

N :%3i be allowed to consunz tha tand; {stvsag-selggg & "token" oF rorrec;neS&)
fﬂ :,ﬁ‘ . Sabéects in ihese tto condztzaae did more pooily in a dxccrzmznatysg 3
’ . - }earn;gq task th“n children in ; "third (contra?) group given néither r eaaréw, ‘.
:71 R ‘SOP t0£¢n$,” Subsequent interest was not ‘measured in thxsstudy, but the . .
x demoﬁstratwcﬂ is unpurtant for tha sugge;taer that the effect gf reward was , <
??7f1 ) ta unﬂennzne‘_étua! performdnce on a tasi and the more salient the reward, A
a? ' ) i%#=mﬁre uadb“m)nzng of performance was observed . ' ) .o ’
ﬁjivf’ g 8, Iyﬁe cf’rewgnﬂ; The rewards used in the researc; described here fn .
‘ aré many and varied anm&g stadies, although there have oeen few atlempls to , ’
- vary the naiur; of the rew: ;d w7thzn a given study = Honetary rewvards are o
) CQWﬁQﬁ wzth adults (Bgnuaxe Deci, 19745 Deci, 1974; Deci, 1971, 1972a,b; - )
- i 1o
H .




B

_sort or dnsther are more cumon with children (Garbarino, 191;, Gregn

_ }9723, Decx, Cascgo & Yrusei}

" design for bath social and monetary reward

and unanticipated social reward..

szth, 19745 Upton, 1973), uh11e tcLens certificates, and Ld}b}eq cf one

-~ L

197ﬁ'

sreene & Lepper, 1974: Yrug?ansiz, Freedman E Zeevi, 1971, Lepper & Gre&ne,

}975 HcGraw & HcCuI}ers 139745 Lepper, Greene & N1shett 1973}
already seen howﬁnore salient rewards produce eronger effectv than less

. .

salien -ones, so it stands %o reason that tha‘stronger the 1ncenﬁ1ve~ the °

s

mcre povierful the underm1n1ng ef?qg;; although no manipulations of thxsféort

have ‘been trled using a paridigm tha TookB at continued Tnterest as the i

\

primary dependent variable. <, ) R ’ .

.

Honetary vs.. social rewards "One xnterestzng conflict to emerge from

thxs research concefhﬁ the ro?e of socia}‘%éwards, ar' as Deci calls it, -,
.- et ¥,

In a series of studzer {Deci, iﬁ??

&

feedback?] ds compared to monetary revards.

7975) Deci has shoyn that pos:txva,feedback
(pra*s*) can anhance subsequent Interest for ma}es, uhale it seems te have 41
e opposwte effect for femﬁ}es ¥Smith (}974) uas unable to repllcate these
findings when he used a "Lepper type™ fE}pectgd, Unexpected_éﬁﬂq Rewgrd). ‘ .
Smith found ihét both iypes )
antacwpaued of rewerd undﬂrmfned future “interest for both sexes. It 1'
difficult if not 1mp0551ble to reso?ve this 1ssue with the evwdence at hand.
Deci used unanticxpated soczal reuard only whereas Smith used both anti.
In addition, the tasks usgd were different.
The tasg,usgd by, Smith {learning about af;‘ might have been seen as less seX

appropriate than thie SOMA puzzle used by Deci.  There is evxdence from

¢,
research wzth children that they both see {asks and actwitxes as sex typed

N
(Hartley £ Hardesty, 1964; Stein & Smithells, 1969), and evidence to- irdicate

thaﬁainfcrmaii0n=abgyt the sexxapproprfatenecs of activities affects children’s

 He have ‘,h

ted

v

o s

X W




-*

13

s, responses to them (Licbert, McCa}] & Hanvatty, 1971, Hontimayor, 1974; ‘ s
. Stexn, Polky & Hue'l‘iex_1 1971)\ N .. ‘

* 2. Surveillance. : Two studies are vorth mentioning for the Vight they .
shed on other contextual manxpu]at1ons that appear to have the same undermining

. effect .as the "posxtzve" 1ncent1ves used in most studies. Lepper and Greene

4

(1975) 14 a ciever varlant used a condition of "sar¥e1ixance and viere ab}e

. . o tn produce underm;nlng of wnterest efrefts similar to those found with the L e

s -

e " various reward-tuadxtzons dzscussed above. - In thzs study, nurseﬁy school

f‘,aL‘M chxldren did & task wh11e hezng observed by a TV camera "on" more frequentlj

3
«f

R . : 1n high tQ§n in low survex}}ance conditions. Those inethe surveiliance

coadrt1ons vere less xnterested in the ﬁasl in a 1ater free choice period than

,.‘\s

7 chz!dren in a no survez]laﬁce condwtwon. ¥ T
In a study dane'in the context of a different }iﬁe‘of research, Zivin
(3974) had adu]tn tny-éo interest dl&irastabie chlldrga 19 a boring toy. .

Contrary to ner e,pectatxoﬁs the treatmcnt “had ne such effect. Chzidren to?d

- * to ”th1n$ dbuUﬁ interesting t:}ugs you coa}d do uzth this toy" played no - -
) more uzth the target toy than childrin wha vere g:ven no adult encouragemant. 1 .
SR The-e findings are partzcu}arTy 1nterestzag when one takes into COﬂa?dE?&tggﬂ

- ‘ Zajonc's {1965) review of social facilitation.. Zajonc reviewed 50 years of

. research on the effect of the ﬁrésence of others on 1ea£hf§g and Perfbrmané;
and came tb the conclusion f%af the simple presence of other people tends to
- - have the effect of hndermznzng the dcve!opmenn of a poor}y Tearned skxli )
whxla it facilitates thé performance pf well learned skills, Basec on this
ohservaticn, then, we are led to suggest that Vike expected rébard, %Qe
presence of others in the surveillance conditioqs changes the ggggggg_of'the
Yearning s{tuatio; in ways that are detrimental to task performance-as well

-

as. subsequent interest,

[~
bt
<
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e « 3. Negative incentive&. Finally, whi]e mosl of Lhke rescarch has focused
upon "positive 1ncent1v s," at least two reseai~hers have analyzed ncgative .

feedbagk and ;hreats. Deci ana €ascio (1972) looked at changes in intrinsic

-

motivation as a consequence of threats and negative feedba;? (failure). ‘
These researché?s found that "negative” 3ncentzves :lso decrease intrinsic .
motivation® Ueiner and Mander {1977) studied’ the effects of either a’shock
or the antxcwpatton of & shock on subsequent 3nterest. Subjects who vere 7 =_‘7
shocked at rqndqmvwﬁile perfongénﬁ an anagrams task showed greater wi!?ingnesgﬁﬂ—
';‘td pursue the tésk (wﬁen neither the shock nor-the expersmenter uere present)

‘than subjects who received 1o shock during the manzpulat1on phase ,of the

-

experiment. ) . " - (C::~‘

$

Ear}jer'research on the seﬁérity of iniigation done by dissonance theorists
=,

(e.g., Aronson & Mills, ?939 Gerard & Hatheévion, 1966) found the more severe

-

~ & -

- ~(negative)"the*3n1tzat30n, the greatcr the subsequent attractzon to a group

- L _; . ) ‘,‘71
on the part of suhsects, - , - , . :

The implication of these studies is that even negative ingcentives, vhen

. used as sanctions against unwanted behavior, haye compliex effects. If a .o
.1

negative sanctic> (threat or puhishment).is not effective in stopping the
behavior, may actua}}y:jntrease a subject‘§ interest in and attraction to’ :
" the prohibited behavior. \ - o ’

}n‘kum,,a variety of anticipated, salient, positive,incentives (the -

primary independent variable in thic rosearch) and éome additional task

extrinsic conditions {surveillance and negative inceniives& have been shdqp '

to be associated with lower subsequent interest in a task when cémparéd to ’

conditions where no task extr%nsic incentives are available. The fact that

the same incenﬁivg§ given after the performance of the tash {and unanticipated

by the subjects) produce no such "undcrmining” effects suggests that it ¥s
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the "context" cr'cz;.ted b_y/ the offer of muards and not. the revards themse}ves v

uhlth is re¢pods:blﬁ fov these f:ndzngs

LT These facts alone are contrary to theorids of motivation which assumo;.lbwwauv * .
ﬁ;, 1ntr1nsxc motwvatwon to be additive, as both Dec1 (IB?Saé-and Calder and Staw
! ‘.

(1975) have noted. In cunsequence, a number, of researchers have offered .

-

E 'theorues to account for the decrement of 1nterest findings (cf. Krug?anskx,*
t' 1975 Deci, 19755 Green & Lepper, 1975* Calder Stau,,?B?S), and. some have S
i' . denied the va}1d1ty of them (Rexss & Sunshinsky, 1975; Scott, 1976)

before it 15 useful to theorize about these effects (or t. deny thexr ex~ . .

1stence) the entxre range of effects shou?d be outlined and descrtbed.~ In ad-

. ﬁ}tzon to the undermining of anterest we have been descrxb?ng, there 1s an ad»
- ;:;, ﬁ
‘ d1t1ona1 suggestlon from scme of thIS research that reuards may have detr1~

A

mental éffects on ‘both the process of }earnxng and the products of Tearntvg,

b

and for a consxderaiwon of these e ffects, v now turn to an analysis ogfﬂe—

pendent sariables studicd, and the tasks or situations utilized in the current

research.” .

- . MNature of the Dependent Varrables - . %v , g . A

4\; Subsequent Interest.” in most of .the foregoing research, the depen-

dent variable of prim;ry importance. was the degree of su?sequent interesﬁ‘in
the task shoy; by the subjects. .Two different measufes of subsequent in-
terest have been used: attitudinal measyres of liking for the task and/or _
wz??wngness'to return at ¥ Jater date (e g., Calder & Suaw, 1975{‘Krug!ans£z,v
‘Alon & Lewis, 1972; Kruglanski, ;utetfxﬁmitai,'ﬂarQOYih,’Shabtdi & Zaksh, ’
19735 Kruglanski, Ritter, Arazi, Agass{, Honteqio, Peri & Peri & Peretz, 1975) .
and hehavioral measures of perswstence in the activity in the absence of

e

”ex.r1n31c“ demands {e¢.g., Deci, 1971; 1972a Lepper, Greene & hxsbgtt 1873;

Green. & Lepper 1974; Lecper & Greene, 1975). In some cases, both attztude

;,[:R\f: and behavior measures fave been used (smith, 1974; Rcss, 1975; Karniol & Ross, '
e T , T o




* -

.Note ? Greene, Sternberg & Lepper, 19/6) I general these measures show
\\
sznn]ar effects and the choice of what Lype of degendcnt measure to use is

- par1mar11y of theoretical interest.~

‘s
- 4
hd H

«
® + *
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B Qua?1ty of performance. In addition to measures of sub:equent in-

hf and the results’ suggest that antxczpated,reuards ]ouer the qualliy of actzvzty

X gur1ng a task as well as ‘the dgs#re to return to. a task at a, Tater time.

by, *

Q " ‘Krug?ansk1 uFreedman and ZEEV} (1971), for example, round thé—3r0m1se of &
reward effected “quaixeatxve“ e1frerences in task perfo dnce, for memory, - .
creatathy and ‘the recall ‘of 1ncomp}eted tasks (The Zlegarn1c effect), and ‘
Lepper, Grnene and Hxsbett (1973;Zreported Tover ggglgig.drahangs “for the T
“expected" reuard group. Grecuerand Lgpper {}974) rep]wcated this eesult for .

‘ i ihe qual1ty of dsawxngs in the anticzpated reuard cendxtzon ina second study,
and they found, xn add1t1on, ehat the expected reward group produced quant1~

7 f3t1ve1y more drawings. These f1nd1nga suggest that one of the effects of an-§

;n%"_ t:c* pated rewards on task pnrfﬁrmance is to xncrease act1v1ty but to }ewer the

34

qua?x;y of that act1v1ty vhen compared to subaects do1ng the same task for no

N . & .

= . rewvard., ) . b Lo

; “ . ¥icGraw and icCu]lers {1975) repore aigumber of studies with children'which
}: éflnd that tangible rewards, gi; en on a tr;aifhy;tr1a1_basxs, 1ead to more
errors and less learning when the perfo}mance o}'rewarded Bubjects'is comared
~ to nonreviarded subjects. These tasks range from ;erceptuaj dxscr1m1rat1on
{Miller & Estes, 1961), concept 1dent1f\catwon (Hasters & noixos 1973;
McCul}ers & Martin, 1971; Terrell, Durkin & Hiesley, 1959) verba} dlscrxmina~
tions {Haddad, McCullers "&.Moran, noeéﬂ in McGraw &AMcCu]3ers, 1975, p. 14;
Spence, ?97019 picture discriminetions (Scherc 1969; Sperice & Denton, 1967;
Spence & Segner, 1967), and a patterned , rohibility task (McGraw & Mchi]eegﬁﬁ

-

I 4

o Q ‘ . - 13 )

terest, some measures of quality of performance durlng the task have been taken,

{




e *-«~3earnzng (ﬂcGraw % HcCu}}ersJ 1974 ncGraw & HcCu1:ers, Note 4) and 1nc1denta1

17

. ¢
* »
r . .

LY H

" ®1974). In short, in the words of "HcGrav qnd ucCuller, (]9?5)- "uithxn the - - -

A

reward x$-a very general one.” (p. 3) .

|
confines‘of'chxidven s discrimination lear ing. . .the detrwmentq}_effece of : 4
i ‘ 1
, l
’ In add tion to dxscrlmlnatxon 1earn1ng, McGraw and chu11ers huve been. |
l

able to extend their ana?ys1s of these effects on performance to prob@o:lzty ' - .

4;_

Jearning (Staat & NeCuliers, Note 5) Taken together, these'stuﬁzes suggest - -
that'task:%erformance'ﬁs dxsrupted more for eubsects_ﬁﬁbfare gzven task 1r- . ﬁf
re1evant r?uards than for comparab]e subaects performing these same tasks for

2 Y S
.no reward Subaects given tanglb}f 1ncnno1ves make neré errors, so}ve the ,,(//

- 4 »

gprobxems m0¥e s}owly, make more stereotyp1ca} pespanses—and do mére pﬁor}y in- R

- 8- R recail (in an incideptal 1earn1ng ‘task) than. da subaects uho are offered

- -
~ - z =

or gvven nOtreward ) . L )
. . :h N - = . . - . . . - - - . v . - oy - “‘

Character1 tncs of the Tasks or Sltuatwons Studied-- - ~womve g T ’ -

Few of thﬂ studies reported have dxscuﬂsed the ongoing proceas 6? task.
pErfqrmance In part thxs is due to the fact that the tasks used by re-~ ‘
searchers have not been. ones where characterwst1cs of pracess can be eaSJIy L ';{

'.assessed ExampleJ'of actua] tasks used in the research have ranged from 3 |
puzzle caJied SOMA {Deci, }971 972a b; Deci, Cascio & Kruse?l, .975), T | ‘ :
draving with a felt tipped pen (Lepper, Greene & Nisbett, 1973, Greene '% S

~ Lepper, 1974), from 501V1no aisimple concept formatlon problem (Lepper % T

1

Greene, 1975; Garbar1no, 1975 Maehr & Stallings, }972) to pro-attitudinal

-

advocacy (Benudre & Dccx, 1975), and last, and phobab}y least, beat1ng a drum ‘
- - y . A . -
{Ross, .1975). Co . E B L . |

A’ Interestwng vs. dull and boran tasks. While much of the recent e

rcoearch has ut1711ed tasPs choscn to be 1nterest1ng {and thus "xntrwasxcally
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<

‘ﬂ . motivating") it will be reca?]cd that carlier rescurch by dxs&onance theorists

~
. -

tended to use dul% and bor HJ tasks 1n—order to male theoretzcally similar

points. Thus _as mentwnnéd earlier, the dlssonance theorists vere qp1e to
show how a duTl task could be made "more intéres%?pgf by inducing ;hé sép-

~

- ' —— [P

. Jects to lie about it"for a small (a$ opposed to a large) feward.’ Contrawise,

_ _ Lthe 1ntr3ns1,énot=thxa1 researcher has showm hsw an interesting task may be

made borang, wztn the 1ntroductwon of a revard. ) *

;" : " Few of tbese Studies have varled the nature of the tasﬁ wmthzn the ex- B L.

-

y per1ment. One study. to do so finds results which appear to be at?varxance with .

T g - -4

. the ear}ver dlsaonance research. Thus, Calder and Staw (1975) fznd that whlle

I —— M .
P rewards decréase 1nterest in 1nterestzng" tashs they may “enharice Interest. -
- ~ . - .

" in du}I nd borung tasks.“ flore research )s needed to clavify the carcum-

>

Jtamces under which a (ﬁ.‘ﬂ task may be made more mteresﬁ’ng, - o j' q.

4

B. The process of learnxng. In part as a consequence of the tasks used,

- E
t % ', - - -

most of the fbregaxng research & £ couchgd in terms of the;nnducts of 1earn1n3,

- 1 2y the number -of p?ob]eﬁ: solved, éhe namber of errors made, the number.of
& 1teﬁ§ reca?]g@, etc. ,But it is also posswble to study,;he process of 7earu1nga
* in term< .of the step-by—step stratagves of actxun that subjects taLe. When
thrs is dbne, even more of the plcture emerges. Condry and Chambers (Hote 6},
“?6€?Zxample, uswng a prpb?cm solving task originally desmgﬁE?%%o study ;trate-
gies of thinking (Bruner, Goodnﬁu & Austln, 1956), .ound/;hat rewarded $ubjects ;
attempted easier prob?ems, requ1red more information before they achteved a ] ‘
" correct solution (i.e., vere 3neff1c1egt); were more “answer” oriented gnd‘
less Jogical in tﬁeir problem’ solving sfrategies*than comparabie nonrewarded
/;ubjgcys. Similarly, Haehr an& Sta]?iqgs (1972) found that children who
believed they would be "evaluated" by an "external" source chose easier

v

prob]ems than children who believed they vould evaluate their own prob]emé !

.
.
~— -
’ U -
.
.
.

* o~
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("inter uat1en") Thus, there is evxdence'that extrirsic inczentive B

. !

- condztions lead sub*ects to different strategic aclivities in a ?earnwng or é

prob}em ¥olving situation than condictions vhich encourage exploration with- ;
- & . -
out -the offer of a task eytrinswc 1ncnnt1ve as a reward." ' : : .

Apparent1y these same ”procnss" and strategy effects eztend to inter-
personal interaction as well as a person's interaction with a task. Garbarino

(]9755 1ooked at‘the effects of anticipated reward on children teaching othéf

children, 1n a field settlng exper:went Based on some of the "early" research

_revlgwed above, he predxcted that If a Ch11d vere offered a revard to teach

another cb1]d "OMELhTRQ, the qua}xty of the 1nteractaon would be more ob-

<
l
-
i

|
i
1
R
=
<

‘

‘

trus1ve,,concrete, dzrect, and imp..ient in response to frustration” than*in

a3 51tuatzon where one chxld reaches, anotherqwhere no effer of a reward is made,

In essence, Earbar1no arguea, 11ke Kruglanski et al. (7971) before him, that -~ . .
the. chﬁ?d in the "reuard" cond1t10n vould adopt an’ ”lnstrumgnta}“ approach
touard the sxtuatwon, and focus more qn the "QOaT" of receiving the noney and ) .
1?§s on the tagL‘of tegchzng itself. Spgczf1c§1}y, Garbarino hypoﬁhe51zed

u ‘fhaé the tutofiin the no,:%ward condition would be more posit%ve in.hér res-
ponse to her tutee (alT subJects viere fema}e), more efficient and }ess intru- . .
~sive in her teé/btng style. He pred1cted that the ycunger child {the tutee 7
wzs a younger child }QL%11 copditions) vould Jearn more’ when er tutqr vas
in the no reward condition. ) .

‘ The subjec£s.in this e7periment ﬂere ﬁBAfeﬁale‘élementary gchoo1 chi?dreé:
Tuenty ~-four Stn and 6th graders acted as tutors, for 24 1st and 2nd graders. ‘
The $chonl in ﬂh}ch the experiment was done uas one in which cross age tutbrtng

is an‘everyday fact of life, so the experimental situation was not an ynusual = =

~—

one.




a -

The older chi Tdren vere taught a game (a simple symbel substi tutran tas?)
by the exp rimenter and then asl.ed to teach it to a younger child, un
either reward-or no revard cond’:tmns. Hhile the older chﬂd taught the game

to the younger child, the mteractwn vias observed and codeﬁ by the two @x- °

. _perimenters., The resu'l ts of Barbarino’s study vere suppurtwe of ‘his pre- RS

|
|
nder -
|
|
|
|
-du:tmns "and they add an important dimeasion to the work reviewed herein... i
The tutor! s behavior toward the ,{oung chzld was more negatwe” in the reward B
cufndztmn, and more posutwe in the no reyé d condztmn. In addition, the » ) ’
tutors in the reward condition made more demands upon “the younger child than - -

—

: dwd the tutors in the ne, revard condi tlon. .
= ’ |
. The promise of a reward not-only affected the people to vhom it was | - %©

s Offered, but it also had secpndary effects on the learning of the younger - T

. children (who were offered nothing). The younger children taught byﬂl tutors "“.';
- in the reward conditions scored lower for the'sr task abx'hty and mgher for , - \

number of errors _than did chﬂdren tdught -by tutors «in the no reward cond*:tmn.: |
. : Garbarmo $ research substantially extends the range of the effects ve - R
,‘have been observing His fmdmgs suggest that n{ addltmn to undermmmg N
h B cont‘mund mterest the process of erp!oratwn and the grcduct of -learning - — 7 :
promise of a re.lard has_an mportant effect on the M 6f an interdependent -

interpersonal situation. Apparently when the actwns of one person may -

interfere with an extrinsic goal of another, a negadjive evaluation of the task

is translated to a negative evaluation of the person. \The instrumental

" orientation among tutors in the reward condition suggests™that they valued the ° o

younger chﬂd'as a "function of her utility in obtaining the desired goal

o) andldeva}ued her in proportion to the degree to wl‘pch she failed and thus 1
frustrated the tutor.” (Garbarino, 1973) ‘ ' R

S R *
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. . .
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. c. Reward endoganous vs. exogenous th!s A final poxnp regarding the

e -

nature of tasks uséd in th1s rg:earch is worth ment;onzng * Kruglanski has

showm in a ‘nunber of studies, (cf. Kruglanski, Riter, Amitai, et al., 1975;
Kruglanski, Riter, ﬁfazi, Agassi,lgg,gl,;’}97§) that when monzy is endogenous
to a task {e.q., a game like coin tossing where, traditionally, the winner
éegpsrthe money; or ﬁoker) i?s.yresence "enhanced” intrins%c motivation, whereas ) ’

when it was exogenous to a task (e.g., doing~a jig~saw puzzle), jts presence

PR

“depressed” intrinsic motivation. Essentia]ty, the same conclusion is
- !,

reached by Staw, Calder_and Hess (liote 8). Most of the.incentives used in

D e —)

SR I
the research described above were ones not commonly associated with the’

; E . %ﬁéﬁs, but the point is well taken f%em a theore tical poznt eizvzeu. For

‘Vthas reason, throughout this paper I huve referred. to the ‘effects of task

- . 1rre}evant reuards and incentives. ’~ S

S > . -

Characterzstwcs of the Subxects

;;f RQ» A f;nal ared of concern for the current rescarch is vgrzab?es assoc1ated ;
e A S ] -
’ with the subaect One would think this is the first place 6 Took- ‘or \ .
- ""N

H
i

differences in the effects of rewards. and other extrinsic den nds, since nexther
" the reuards themse]ves non>the tasks exist 3ndependenu1y of th= va}ue the
' ;;baect placés on them (1n terms.nf rewﬁ?ds) or the inﬁeﬁactxon he_has with
them (in terms. of tasks). Yet this 1mportant area for research has(received
relatively 3itéle'éttention. . - N

A. Persona]'charactehistics of subjects: age, sex, and pnrscﬁaliﬁy.‘

The effect of rewards 3n undermxn;ng interest has been demonstrated on a uide N
. ange of ages. The studies reviewed have demonstrated the effe3t on ngrseny
sc§001 th}dren (Céeene & Lepper, 1974; Lepper, Greene & Nisbett, 1973; McGraw & -
McCullers, 1974; Ross ,—1975; 7ivin, 3974),felementany school children

. {Garbarino, 1975; Greene, 1974; Krugldanski, Alon & Lewis, 1972; Maehr &

L




i Sta}}ings}”fgfz; Héﬁraw & HeCullers, 19745 Zivin, 1974), high school students
(Kruglanski, Freedman & Zeevi, 1971), college students (B2race & Deci, 1974; .
Deci, 1971, 1972a b-‘Deci Senware & Landry, 1974; Deci, Cascio & Krusnll 1975}

Smith, 197@) and adults beyona college age [Kruglanski & Conen,i1973, Uptan,
. '1973) ’

—
-~

Asige from demonstr;iing the effect on a large range of subjects, hovever, -
- = .

few studies have attempted to explore other subject varjables tha@rééy .

znteract with the reward context and/or ﬂ1th the task. Subaects of hoth ¥

"sexes have been used in many of the studies rep0: ed, but feuw signzf:cant

?dszerences due to sex%are reported, with the,exception of Deci‘s 179}26; .-

L Deci, Caseio & Kruse?? 1975) finding that Females react «. ferent?y to T
positive verba? feedback, and Smith's (?976) f:ndings to the contrary. These

results were dizcussed earlier in terds of the znteraction of sex w1th the N

¥ ___xewandinutiask_chat3gLa:4st4es——~————~————~"* — - : . A
B Twa 1nvest7gatcrs have looked into the effects of per;ona}ity. taehr and
; " Stallidgs (1972)¢found that subjects h\gh in Heed Achieverznt va?unteered . ' ,’%

- more for difficu]? tasks when the éva}ué%ion context was inier%al, and rore

for easy tasks when the evaluation context vas external. In addition: - H
tv Hayhood and hzs colleagues {Hayvood, }971 Haywood & Switzhy, }97}) have ‘
;/,,’// develdped a persona?xt/ test for intrinsically motzvated (11%) as upposed to
- extrzns1ca?1y motivated (EH} individuals. Switzky and Hayfaod ¢ |

find that persona?1ty 1nteracts with the reinforcement context, In this

f - > .
4 study, two reward contexts vere studied: Self-reward, ywhera performance .
sténdards are set and rewards delivered by the subjects thamselwes, versus ‘

external reward where standards are imposed and reinforcers externally ®

administered. Under these circumstances, IM children "maintained their




performance longer than EM children undcr‘scff-reinforsement, vwhile Eﬂ‘ "_ -
childven shoved greater performance maintenance than 116 children under R
externa] reinforcement”. Clearly znd1v1dua} dszerences esist which modify

the effect of each of these reward contexts, and these nced to be studied.

E%

. B. 1n1tza? interest. One of the most fasexﬂutxng, yet ]east studied,

factor's concerns the effect of reviard upon peop!e'unc vary in zq}tzai .

interest (Condry, 1975) Attractlveness of the task was conszderedveafiier, ‘

3,
Wfaur\
- .

=+ %

in, this section we consider initial znte?est of the subject, with the task &l
held constant. Yet _mest of the researchers to date have selgcteﬂ for study

oniy those whc are high on znterest .¥hrs Ieaves unansuer~é the question

of whether renards~may have-dszerent effects on people wzth low imitial ) “;?
/ ) ] S 4 ) g

"interest. In a1l of the studies reported, only three have zddressed this e

topic“ ' . - EREEER .. Tore >

Lepper, Greeae_aqé~ﬂ%sber% {%9?3) did a re-analysxs of their inlt;aiiv ) ~~——f;
high interest sample by dividing it at the meﬁzan on interest. They foané
an increase in subsequent interest among the lo. znterest s*bgects an?y in o ;

the unexpected reuard cond;tlan. .Greene {1974) #1so. studied subjects who . .

¥
+

'varted in 1n1tial interest. . U§zng,é ?DBtﬁEEﬁ"tTELtm?no groups analysis,
Greehe (1974) found an o&grjastificati&n'e{fect for low~intarest subjects .
butlgot’fsﬁ high interest subjects'wh;n these groups were cowparéé to-a- - .
contrel. 051ng a within group dnalysis, he found a szgnifw;ant post-treatment T o
décrement for hzgh 1nterest subjects, but not }ou interest subjects. Thus,. ‘7 -
even thaugh Greene gttempted to study this, 3ssue, this partxcular comparlson

vas amblguous -2cause the data from' the con;;gl sub;ects did noth:cmatn

stable over time,. ard the betveen and wzthin subject. ana?;s 5 dzd not agree .

(Greene, Starnberg & Lepner, 1975) - - 7 - )

L] e )
v . . . i » L e

oo




. i_gz:ere divided on interest in terms of the number of pinis of blesd they had

F may iﬁcrease z'ntﬂres% -in low interest sz:b;ects but on the r{ho‘ie, the

'ra:ards, when they are use,__,_;,c mtna{ﬁ acthty, partz.,ular’iy }eaming;

‘zm the process as well as the producf:. c‘ the ta,.i actx"zty, ami & the . .

- . - LT,
M . - - Sa - =

2 - S

LY

i e e ey ¥

& - =
. . - . N . -

Finaﬂy, fipton (307"-; studmL*he offer of a manctary revard as it

=

eif"ects perpie s x:i.‘,‘hngneas to dcnare b}ﬁsd ‘0 2 blood bank, Subjects . S

-

-]

donated in t}xe ‘1ast 12 months. At this point, hiﬂf of the subjects in the ‘,‘
}qu interest geoup and half of those in -the high m!;erest group vgte pffered

and later gwen a reward of $'10 Qi} for donatma of a pint sf blocd. ‘fh'.e gther
ha'!f of the samp?e sas asked to r.&m?-tsa4 hut ne m::wnay was offared. The o v
_results L,dﬁ:cate that suh;ects high in muw‘i interest are significantly . . T
mare wﬂ'hng to .donate; b‘tecd when they are not cfferedgé gizable inceﬂtwe

to do 50. Sub:;ects in the jow interest grgmp go shght?;, but not s} n;ficanﬂy*

in tﬁe other dzrectwn, that s, they are equaliy m’l‘img 1o, de*zate sthen

monéy is oﬁ‘ered or ﬂa* So, we have Sf“"l’sﬁ evzdencﬁ that unexpected revards,

quﬂshan of the ;i:'fécts of reward gn }sw zz;tééé},t svégééis 1575173'!3 very muuh ] :
. . e S . e
up in the air. ¢ : - ]

PR -1

A1l in all, the eviderge des;cribed abeve sucgests that task extrinsic i

have mdespread and pa;s:b!e undesirah‘ia effects. These extend tc effects A o
willingness of the subject to uﬁderta;.‘e the task at a later date. tis. .~
difficult to summarize this material adequitely, Imt in gengr@%, cgaﬁpared s .
to nonrewarded subjects, subjects- f faréd a task extrinsic incentive choose- ‘
easier tasks, are less efficient ?—;1 _a;mg the mfcmstmn avai'}abie ie salve
nove} probie:ms, tend to be aawe: is;ﬂcnted and more z‘nong:ta} in their

problem sulving strategies. The;; Seem to work harder, produce more activity,

but the activity is of a lover qu2lity, contains nore errors, 15 rore . "
- - f -
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stercotyped and less creati?e than the vork of comperable nonreuarded |
L. sabjéc%s uné%iﬁg on the sawe probloms, ‘Fina}}y, to returp Lo the point of
?.“ T departure, sabject§ aré Yess Tikely to come backgté a task they at oﬁe time
{ ‘caas;dexed interesting after being rewarded to do it. The facts appear '
true of a wide range of subjects doing a wide range of tasks. Attempting
to Jccaunt for them is a ‘crﬂuaubie cha}!enge - '
that these data suggest’ is that there are dszerent forms and patterng
%7, . of motivated activity. Learnino under znstructzon while’bexng gquEG,
supervzsed and directed from without is obviously -of value. Too many - .

* highly sk;l?ed’act1v1t1es requive it to dismiss this form of learning.

L)

Egt it is net the only form of learning we have observed, and if subsequent
interest is a goal of learning, it is not even the nost efficient.

\ The studzes Just reszW@d suggest that. the conditions of initiation

T 1mmer$g}g Wmportant, in terms of both what the individual puts into a

task, end what is gotten oyt of it. Hhen a person ch;oses to engage a task,
- his ﬁshavior during the tusk is more coherent and Qis subseguent interest

in the task rema%ns higher thén:a compavrable iﬁ@ividual who is "pressured”

into doing the same task by the offer of task extrinsic rewards.

It is eusier %o understgnd the meahing of all. this research if ug

imagine the ecelogical circumstance we are trying to unéerstand. Perhaps

the entire pattern of these results would be seen more eés%ty if we imaginc
motivated activity as having at least four discriminable states or phases

‘as follows: a.) initial eagagement; b.) activit& or manipulation {the o

process); ¢.) disengagement; and d.) subsequéﬁt engagement.  That ds, it ds .

possible to ask about the "forces” that act in each of these phases and of
the relations between actions in one phase and another. e would want te

know vhy a ye%sun engaged a task in the first p-ace, what is done with it or
’1‘\ -
to it ukile one is actively "wanipulating” it, what Jeads one to disengage
PN . - t

‘ ey . . -
N 2% Lo ‘
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it a ! possibly return to it. Such an analysis is usefu] since it fits tﬁa

»

example .of skills Tearned and uixl:zed n everyday life and SO gives us a

referedce point fxom'wh1ch to Judge the literature just describ-d. - T
o, ’ Fram this perspectzve, we may say that most of the nesearch reviewsad T

- hd

herexﬁ has fcc¢sed upon the relationship between tﬁe cond1t1ons of task

.
T

r

engagenent {Phase 1) and the dngree of subsequent interest (Pha5° ).

. Some vesearch has 109Ked at the relation between Phases I and 11, that 1s, ", "
haw the ‘conditions of, engagement'affec; the manner of‘g\;1vzty and manipula-
twen (1nc1ud1ng the manipulation of’qther peopie as in Garbarino's study)..

B 7 Few studzes of dxsengagement (Phase I1I) are fuund in the current ]1terat;re,

but in the or1g}nai research on the Zzegarnlk effect, Ovsxankxna (1928} o
ié%étudxed what happens when one 1nterrupts acﬁ:v.ty bofare it reaches its . - ;ii
natural end and found a strnng desire “to return to the interrupted behavior
(sce Ryan, }970, p. 96ff). In most of the'résearch deécribed‘ear]ier; ther
~" gxtr;nsac cond1t10ﬁs are "ended“ when the rexard is given. In the zntrJnsxc”

. condztwons, however, the task actively 15 a?so interrupteﬁ and ended by
K % the experimenter, i.e., before the indi vzdual "chboses" to leave it. AIt‘zs‘ L

- not- clear, from the research presented here, whether a self-generated B }

disengagement m:ght produce a dlfferent pattern of subsequent 1nterest.
An analysis by the various “phases" in the learnzng process- allows us to see

\ gaps in the research as well as organize a goad deal of what has been done.

?uttzng these findings in perspective we may_arrvve at a dszerenu
‘ei of the child in the educational system. -The creature ve hope to

educate is complex, cohcrcnt aﬁéwue}i prepared to ‘earn about the viorid.

noreove s the creature is eager Lo learn, thirsty for knpwledge.  The danger *

. azgnaied by these 31ﬂdiﬂgs is that by us® ng "smiling faces", stars, and
eventual!v grades in order to mottvate children ta learn, we unintentionally |

[N

Timit the utility of that is 7earned, and underiniae the child's natural curiosity:.

25
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|
|
i' -~ What are the implications of a different vieu? Instead of asking how

one might manwpulate a disinterested ch d so as 'fmotxva;e "him to

*

‘. Tearn, why not ask how we may arrange the env:ronment of education so as ]
) to, take advéntage of the ch%ld's natural curiosity and his intrinsic, /(f

o ?nterest in learning about the world? Before chx)dren enter schoo) they - '

*Mwﬂ:

acquzre a vast range of knowiddge abouf“?he vorld. They were not "trained”

rewarded and punished, but rather they used thexr native, 3nte17ect1ve

capac1t1es ‘This interest did not have tn-be "encouraged" for the moot ) Sy

T oy -

part, it vas there3 Nlth]ﬂ, all a?ong 5

|

|

!

|

g

1

]

|

“to acquire this infornation in the §ense of being supervised séhednled A 1

i

|

i

;

1

%

What are the elements of this intrinsic motivation? Hou does. it function? g |

In the naxt section of this chapter, we address this quastidn in terms of - . , .
the chxld 3 capacxtxes for }earning. It is clear that ather;peop1e can do

much to enhance the child's know?edge of the world by Q%rtue of an awareness }

‘ |

of the variety of conceptda} tools the child has for nndersianding'tha,wor}d .

He will not b? describing sﬁé;ific curricula or foncvé}e activities. Théqé
are bes§ done by the éébp}e‘wha are actually working in the tlassroom. tht
ve will be gescribing are the fact§ of research findings thai m%ght be. |
profitably extended to actual classroom.situations. At present, we have no
direct evidence that such extenszons would be e;ther practical or effect1ve
Howaver, 1est we paint too b}eak a pzctura, it is worth pozn»zng out that.
at least some of the observatxons're;orted are of children éngaging in

activities and ggrking with materials wﬁff%, though not actually found in

the classroom, at least bear a strong resemblance to the sorts of activities

—.and materials that might ancui%ﬁn‘c?assroom situations. )

O - * )
4
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Intrinsic Intérests and Capacities . . o -
The argument that exérinsic rewardg are of limited utilitjhin educa- -
t10631 settﬁngs is 8 usefu% argument saly if it can be shown that the child
himself is both zntr1n51ca11g,ma;wvated to 1earn on his own and has the
) basis capacities to carry out what he is 1nur1nsxca11y mot1vated tg do.
Hithout irtrinsic motzvatzon accompan:ed by the appr<3r1a;e capaqxtzes,
. re1xan*a on extrinsic rewards may be the only option cpen to an educationa1
vsystem. ) . t
In order to aréue that children are intrinsically motivated to féar?f'
about 1mportant aspects oF the world_and are equipped with a capacity to, f
ﬁo 505 we will focus on fand%ngs from two areac cf research The first déa}s

wzthﬂthe viay in whlch chx?dren ma%e sense .out of or exp1a1n their environ-

ments; the second,

%

*

zth the process that is involveé in solving nonroutine-

problems.

Jhe primary v

gason for this choxce 15 that 1ssues examined in

*

this research are not bound to’ learning in partxcu1ar cantent areas.

They

.cutf across and underlwe Iearnxng about arxthmetzc and reading as we?? as
abopt sgcial studies and history. They occur when the ch"* is engaged in
subjetts that are part ofjéyformai curriculum as well as when he is enggggd
in tfyi to make sense out of the various social rules and conventions that
govern hic behavicr with other peopTe. Thes§ areas were chosen for another

reason, as well. Implicit in ihe fiFst part of this paper was the premise
that there is more to }earnxng than acqux“ing the skills necessary to churn .
put the correct ansuer. Learnvng is much deeper and, 1n the long run, sub-

stantiaily mare useful, when one 21so understands the underpinnings .

- of the rorrecb ansyer, the process-which enables one % understand shy the

Tk

A

¢
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correct answer is eorrect One can é\rrect1y solve (i.e., correctly apply

the mechdnxcal formula for soiv1ng) quadratxc equations or correctly notice

" that cértain events routinely co-occur thhout having a very t&orough unoer—

standing of what quadiatic equations aré aYI—zbout or of w L_x_varwous events

;jgequentzy co~cccur. The research areas vie “have chosen speak to the questwon

e

of how the child learns about process. : : -

‘ One of the most unequivocal activities that children are intrinsically
motivated to engage in is thr enterpr}se that consists of organizing and . ~
explaxnwng the world. In xtssnost basic ferm, this enterprxse involes the
deté%t1on of argaﬂizatlon and regularity that actually does, occur. Ina
more sophisticated form, it 1nvolves’1ﬁboaxng organ:zation on, or. :nférrzng
it in, sxtuations 1n which it either does not exist or else exists ina

{
less than perfec~ form. But the’ chx?d does not limit himséﬂf to attempts

' to organize the wor]d he asks in addltzon ggx,varzous regu}arittes exist

-

as vell as how & particu?ar kind of . regu;ar1ty or organtzatxon comes to be.
In short, he searches_ for expianat1ons for, as ‘well as instances of or-
garfization 4n the wcr] And, al though his explanations may be faise, they

do- nevertheless fo?}ow certaxn rules. = . ?"",

The Concern with Environmental Reqularity

=

Evidence 6f the child's concern with environmental regularity comes

fromlé wide variety of behaviors and situations. Some uf the evidence was

‘ provi&:d by children's sbontaneous behavior, some by behavior that was

elicited. For examp?e, researchers such as Hatson (39??) and Bower 1974)

- o W

{to name only two) have feund‘that.egenkuerx,ynungﬁxnfants,ﬂz}] quickly.
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learn to detect the regu?ar:ty with whzch one of their own re:ponses (such

as suckzng, head turnxng or limb mcvement) is fo]?owed by a part1cular '

AT ’ effect (such as the movement of a mobile or the appeanancﬂ of’ a_gegsgn who /
Ef;' . sa.ys1 “Peek—aéboo ) Infants sz? also detect regu]aritxés betw 0

o types of-evenis when ne:ther type consists of one of the ch11d's oun actions,
i.e., when both events are external to himself, For examp?e, if an ebaect

. ufga.s beb1nd a screen and reappears on, the athgr s;de, the 1nfant wlli soon

come to ook at the. other side of the screen before -the obxect reappears
ther’”(Bower, 1914) By ant1C1pattng the reappearance, he grves evrdencarof

havmg detected the regulan ty. S‘zmﬂaﬂy, if an obsect appears fzrst 'm

one wxndow and then another, an_infant w111 s00n ant1c1pate its appearance

i' ’ ' in the secpnd[@;noaw (Anglin and Mundy-Castle, cited in Bower, 1974) The

L ~ fact that even yourg infants detect envzronmenta? regu]arlgy is some &vi-

dence of how basic this ‘tendency is. o - :
Findings from studies of older, preschoel children show an adeptness

"at dealing thh even more subtle instances of regulartty. For efample,

f:‘ . children Qf thas age can eastl perform concept attatnment ta§ks'that re- s
) quire them to detect the systez/;1c occuryence of a common element .in a i o ‘ i

number of different contexts (Vinacke, 1952j. Indeed, children can.deteqt:«—;é |

envuronmpntai regularity even vhen the regularity is not perFéct. For ex-

amp1é, Fﬁi}9ren are able to 1earn the correct response “in probab1lz§y

tasks, tasks ;n whicn reznforcement fo11ows the correct response oniy some )

13 . -y

of the time (Stevensop, Igf—{\l - - L
. In addztwbn, thene.as;exjdence that,. once chilqren do qetgci some .

modicum of orgarnization or regularity, they will spontaneously extend '

vhat they have deteétéﬂ. jp goiﬁg g&,\they often strdﬁture aspéc%s of the

vorld in a way that is actually more organized Lgan the structure that in
LA
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“fact emsts. . For examp?e, Gmsb.:rg (!977) des\.rwbes a child who is in the

: the arger nuriber of the t-:o-»:,hgzt sum (1 K-I9 the 9 in 19) rather than the

. H s ‘
) countnes which they;epresented Her evidence' was that: Kenyatta was the

ﬁ E—
process of learmng to cou:; apd uho exeepds'the ru]e for formmg tens

>

*huﬁb"érs m thé foﬂowmg W e"'Ten, twenty‘ "mnety, tenny * In the same
veﬁx there is the, by nov, c?%’mc example of chﬂdren who have .Just 'iearned

i.
33

“to form the n,ast" tens&f%y‘aﬁdmg the su’fﬁx' ed to verb stems $uch cmldren ; .
1 frequenﬂy also produce such constructzons as My mned " z‘n spite of - /,s-‘fw
L ?w - o - ":

be'mg exposad on)y to “ran - Fmaﬂy, in some casés, cig]dren Wil actua}'}y ,

mvent then‘ on way of organi zing the envwonmeat Gmsburg (1977) for,

. examp]e, reports that a not uncommon belief among grade school children 15
°R

-

that, in adding columns of two~d191t numbers, when the sum of the first, \

co'tumn 15 1tse]f a two~d1git namber, one carmes over to the next co‘T,unin K

number 'that is on the left.-

At this point, we cannot resist reportmg an anecodote that zﬂustra'oes .
an additional way in whxch the tendency to” 1mpose orgamzahon on the en~

e
vxronment mamfests jtself in the real woﬂd A fourth grader came to the

conclusmn that the names of national ldaders reflected the names of the

-4
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. . -

* * - - -

e - f 2P

Provied by RIC 3 - -
R - ro- - .- - Y - - - 3 - - - Lo

N .

. absence of this theo% was nothing more than a coUectmn of facts.)

ﬁead of Kenya, deGau'ﬂe was the head of France (wmch, after all, used to

- be caﬂad Gau}), and:Franco was-the head .of Spam (Having heard that the

- early inhabitants of Eurape, were often ncmad.‘., he assumed that Spain had 7
at one tima been mhabzted\by Franks. ) Of course, this theory did’ not hold .

9y - -
for a,he United States, but then maybe that s why 1I?he_',r ca‘Hed the Un‘ited

States a meitlng pots thmgs go't mxed-up in it. But there wej'e vest}ges of

" this correlation even here' Hitness, e. g' s George l-}ashi ngton énd Hashingtab,

- D.C. MNow, what this theory lacked in accuracy (or even coherence) it ..

made up for m the extent to which.it imposed orgafmzatwn on what, in the

&
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7 - The ch1ld s acqu151t19n of !nouledge about the 50cgal worId fb??ows

a swmw]ar pattern. « The child begins to 1carn about gender zdent;ty for

’1&4 - .~ example, by f1rst categorizing the world into’ tuo clusters (ma1e & female)

SRR ' and then arrwvang at stereotypical vidis of the roles -occupied by each
- \%ex, {Condry 1978; Kohlberg, 1975).

-

This, devzce allows for the chtld a -

,§~T1Q e form of}g@ntro? by knowrng --ina broad way --’what to expect. Contro?

S, {11 lvesgﬁﬁth the ab131ty 73] ant1c1gate the correlational structure oF‘the

-
* 15"

9:. vor: d and to man1 u?ate e causal st f the worid, * - - ~'
L T d D th causa ructure 0 e vor R
= S Thgre is fairly extenszve evwdence, then, t at one way'in,whichxchiidren

EO Lty 1o achaeve controI over thewr warids is by, organ1z1ng them. If the or-

. : ganizatton is bazlt,znto the world, chz?dren wzil\g?tect it. If the ' organ-

. . ization is less than Qerféct, ‘they Wil improve upon iY:- If the-xntenﬂed v

R orgaqizatiun s not detected, they wz??“aaﬁstruct and 1mpose thexr own’ - . ] ,i

_ version.” Children come equipped- w;th a tendency to gain control overa . " ¢
LY

_ “large number of discrete (and poss ibly even unre}ated) pleceS‘of infermation . '!f

;7 . by reducing them to partzcular.znstances of rules that are morelgenérai, =

- ) and thus . fewer i number, than the iqdividuaT facts that they subsume. vy
- ot ’ - ~ , .
Intrinsic Interest in Causal Explanatzons . ; . -*

- B
- However, the 1ntr1ns1c mot1vatxon, if you will, to detect regu1arity
in-(or impose 1t onj the vorld is frequently not enough to satxsfy a child.”

‘Often, he seeks o know, as well

-

s why_.and how this regu?ar1ty is brought

‘about. Detectxng,regularlty provxdes the ch11d only wath the information

that various events in or aspects of the environment are associated with

-

e’ <

//one another. It prouxdes him W1th information only about corre]ataan.

.

It does not provide the child with any ;1fonmat1on about’ ybz'events are

associated, about how J+ is, for examp?e, that one event regularly co-occurs

with or follows another. Answer:ng these sorts of questions requires

. ¢ausa1 explanatiohs for the way the world is organized. The child must . -

Vo - ‘

. , . o <
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“move from correlation to cause. Sometimes explanations for why events are

associated cansist of no more than an identification of 2xactly which aspect
D7 exaci! : .

of the environmnnt is functioning as the causal agent in a particu}ar sit-

. uation.\kfyr examp}e, the chzfﬁﬁnay note that* the wheels of a bicycle

oot turn 1s because the pedals are pushed; Théjreason thau 1xghts go 65}15 be-
o cause switches are ‘turned. This information in itself makes the environment
’ ;more m%nageab?e because it enableg the chx}d to 1earn that partzcular phen~
51 f omena are assoc1ated w1th only some aspecfs of the envxronment rather th\h\\\b_' j
R ' _ others. Often, h/gever, the chxld also becomes involved w;th the underlyzng |
N mechanism or causal underpznn1ngs that-explain how it is that a par»zcu?ar
causal agent‘(such as gssthch) is able to make}an event happeniA That is, he

o concerns himself with questions about the intervening connmection that mediates

Letvieen causal agent and the effect and, thus, enables the causal agenﬁAtd

M
"

bring about the effect. For instance, in the example just mentioned, the

L

, ¢hild may note that moving the pedais brings about movément of thewheels
- <~
- because the pedals and wheels are connected to one another by 1ntervening

L ~.

. chains and gears. - . ‘ . -
j" % s , vadence that the child seeks to know about more than mere correlation - :
f;: ] or association between events comes from two studies in which chx?dren spon- i

’ taneous?y concerned themse]ve§ wzth going beyond mere correlatxon by trying
to learn, as well, about yﬁat eaused one event zopbe correlated wztb ancther.
:}“ In one studyhkkosfowski, %n prep;ra;iOn) preschool chi}Qren wé}g,shown‘aﬁ
e apparatus in which the movement of a bolt Yock,waé associated.with‘}hé ring-
iﬁé o? a bell. Not satisfied with siﬁp]y detecting this corfelafion, the . S
f%-‘-~ - - m%&ori;y of the chi}dren’spentaneous1g suggested that tﬁére must be a con- ' "*;
: necii@n someplace between the Jock and thé clapper and many of the children

spontanéous?y went on to search for the connection. An even more striking

B E = _ ’ . 35,;,:.
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examplé of the coﬁcenn of medigting mechanisms as a way of movingrfroﬁ gdr—
relation, to cause comes from a study (Koslowski & Snipper, in preparation)
in which turning & knob attached to a battery was associated with the ring-
‘ 1ng/;f an eiectrwc be11.
tery to the, hell

There was a V1s1b?e wire that ran’ from the bat-
Hoxever, even vwhen the wzre was dtsconnected from the
bell, some of the chx?dren made positive diCt)OﬂS that furnlng the knob
viould st111 cause the bell to rznﬁ“-?heyéiiée this prediction because they
postu}ated an intervening connectlon that, thuagh inv zb]e; had neverthe~‘

less fbnctjoned as 2 med1ator between cause and effect Positive'predfc~

J
tions vere hased on the premwse that this intervening mechan1sm would con-

tinue to mediate betheen cause and effect even W1th the wire no longer con-
tactzng the beli For example, children wou}d suggest that the ”batteny
stuff“ or the electric stuff" from the battery vnu1d go through the wzre

and “shoot out" or, ' sprqy out" and hit ;he hell. Those children who -

predicted that the bell would not }ing with the wire disconnecteé’also
based thezr.pred1ctions on conszderatzons invo]vzng undert;xng mechanisms. ~
They would argue, e. g., that the "batteny stuff" would "spray out” of the
WIre and mwss the bell. In short, even when these children could not ac- 2
tual]y see the intervening mechanism that mediated betwenp tvio correiatnd‘
events, they vere not satisfied with merely detecting the ;orrelat1on.
—They either tried to find the causa} connection ar else they postu]ated
an invisible connectlon zn order to explain the corve}ataon. ! a,?

The two studaes just repolted involved simple relatronsh1ps. only
one antecedent event preceded a subsequent event. In the real world, however,
there are often many antecedent events that pracede an effect. The cha}d
seﬁrch’ng for an explanation in this sort of situation must firsf{ identify

~ wvhich particu]ar antecedent event(s) is the causal agent before he can

"~
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concern himself with finding out what it is that mediates between or connects,

the antededent event (or‘céuse) to the effect. Ye turn now to the issue of

what sorts of cues children rely on in order to decide that one event rather

than another.is the cause of a phenomenon. He begin by exahin%q; how the

chi]d‘deals with unfamiliar situations. - ‘ ,
Hhen a child is faced Wlth an unfaoriliar s1tuatxou (as childrpn aften
are), his main task n fxndxng a causal explanat1on for that s1tuatzon is 7.
to somehoﬂ choose a likely cause from among a 1arge number of possible
-  causes. In making such a cho1ce, vie knov that ch11dr@n are capable of
relyihg on various ru?es about tho way 1; vhich causes and events tend to ~
* te related. Pr§schoo} children are most likely to rely on the index of :':

causal ?e]ationship that consists of tempordl contiguity. That 15, in

. 1dent1fy3ng the” agent that caused an effect, preschool child ien wx;] search

for the event that was closest in time to the effect. As chi1drenfgrow

older, they tgke into account the addxtlona} cue of reguiar1ty of co~

-

occurrence and look for an event that consxstent?y precedes or co- occurs with

A

the effec* (Shultz & & Hendelson, 1975; Siegler, ?975, Seigler & Liebert. 19745
1t must be stressed, houever, that the indices of regu]arxty and t9m~ "

‘poral cont1gu1ty are, in somz sense, cuﬁs of last resort.” They are the

cyes that children rely on when there are no other cies present. Theytﬁre

_ cues of last resort because they do not enable one to distinguish relation-
7 ships that are mere}y correlatzonal from those that are genuineiy causal,
as well. ‘And, we have alread¥ seen’ that‘ﬁyen young chw]drgn‘are not .

‘ satisfied with simply noticing that two events are correlated: They alse
seek to Tearn about the process by whith one éVé;t is able to cause the
Voiher.' As ve pointed ont t above, an 1mportant dzstinctzon between correia-

e

tiona? and causal re1at10nsths concerns the presenﬂe of an 1ntervensng

#

oy
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mechanasm thav mediates between causal?y related, but not between mere}y Q:T\) k

3

7 cause and effect. .

correlated events,. Thus, we vould™ e:gect that children who are concernsad

with finding causal explanations would be concerned as well wath 1nfbrmatfon

about possible xntervening mechanzsms that might be operating in a $itua-

tion. ‘And ch?}dren, oblige us. Indeed, they oblige to such an extent that,

roften, even in unfamzlwar s1tuatwons, conc1u316‘” based on the cues of

’tempora} contiguzty and regularity will be overr:déen by infbrmationfthgt i

suggests Possible intervening mechanisms that might have médigtedrbéfﬁ§é§3“

J

J
For examp]e, in a study by Hendelsor & Shultz (1976), two pessabIe ;

" causal agents (1.e . antecedent events) praceded an effect, The tempora?
~ delay between one event and the effect was longer than the ﬁe?ay between

Vthe other event and the effect. When length of delay w&s the only inﬁonna- _

tion available, chz?dren choose as the causal agent that event whzch was
a550c1ated with the shorter de]a}\\ That is, they relied on the cue of’
tempora? contiguxty, However, children were }ess likely to do this if’a o

vwsmbie cannectzon {(in this case,. a -tube) medzated between the ef?éct and

‘that causa] agent which vas paired with the longer time interval. Presﬁm-

ably, the 1nterven1ng tube suggested a rationale or an exp]anatton for the
longer delay. The children probab}y assumed that it teck a falriy long
time for the result of the causal agent to "trave] thraugh“ the tube on - -

its way to proéuczng~the effect. Thus, children were less* 11ke?y'to rely.

- on tefiporal contiguity when thay coqu rely instead on information about

a possible intervening mechanism that could have med1ated between the effect

and the tempora!iy distant event.

=

Just -as inferences based on the index of temporal cont:guzty are often

averrldden by cther consxderatlons,the 1ndex of reguiarity’of co-occurrence
/
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is also Xesg_ljggfy to be used when chzldrea can rely ifistead on informa-
tio£ that suggests possible intervening mechanxsms. Ina study noy in
progréss (Koslowski & Levy) preschoo? Chlldr‘n are shawn three instantes
of a partzcu?ar event with each ifStance depicted in a separate drawing.
Gne such event consists of & boy wh» has fallen from his bike. Two of

the three drawings of the event also portray a particular envrzonmenta} -

féatqre (i.e,, a bump on the road) while all three of the drawifgs depict

.an-additional envivonmental feature (i.e,,’é bumble-bee flying in the

vicihity of the fallen boy). The irregularly occurring feature can be re-
lated to the event by means of a possible 1nterven1ng mechanism (e.g., the
bump could have caused the boy to fall by making him lose his balance). In
contrast, the other feature, uYthough it occurs’ regularly. in all three in-
Jgances, cannot be (cr, at 1east, can not as easzy be) related to the event
in such a way. In spite of the fact that the_presence-of the bumb?e-bee

regularly occurs viith the bxcyc?e acczdent, thzidren explaln the aceident

by citing the irregularly-occurring bump on the road as the cause. Further- 4

more, even yhen it is pointed out to them that the bump does not occur in
one of the pictures, their judgments remain unshaken ("The;bump ¥as on a

different part of the road.that's not in the picture and.the boy was able

. to keep his balante until he got to this part of the fbag,”) Indeed, the

main age difference in this study has to do wﬁth the number of~pd§sibie

:intervening mechanzsms that children can generate, ﬂhon questioned fur-

ther, many young cha?ﬂren vere unable to suggest any possible waf in whxch
‘the bumb?ewbee could have brought about the accident. Older chi?dren,
in contrast, were able to suggest that, e.g., the bee {or hi5~st§ng}

might have distracted or scared the boy and caused him to lose his balance

o\
';‘:'*\a RS
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that way. That 15, oid&r thzldren were more likely to have access ta co}~

lateraT or re?ated iafg#@atzon about the way in whach the proximity af a

bumble-bee could have.ggi&ad the accident. This ccl}aterai infarmatinn ’

“included the information ‘that a bee might function as a dzstractor, that

dzspgaction can result § ;ntﬁ 10ss of ha}anc;, etc, The import§nce of hayiyg

access to collateral iq}prﬁatiey will be discussed in more detail below.
He haéé«séen that Eaung éﬁiidren are ‘capable of reiying on the cues

of f%mpnra] cnntiguity aﬁd regu?arity in order to dacide which one of a

large number of ggsszb!e causes is likely to be the probable cause<gf Bﬁ '

'gvent, He have 2lso seen that judgments based on‘thése cues can be over-’ .

ridden by éudgments*that are based instead on information about possi&?é

interveniny mechéhisms {information about Tausal process ?athar than

He now turn io evidence ;hat infermation about the causal precess

PO o

‘can also be used 3n~crd9r to dﬂ;:ﬁe nhxch fe&ture {among many 1&&%&#&5 of

a situation) might be related to a causal explanation of an event. Thus,

even when the child does not have the option of r@iyiﬁg'on the cues of

temporal contiguity and regu?arity, he need ﬁot choose 2t random; he can

*

_base his choice instead on xnferna*ion about pessibie intervenzng mechanzﬂhs.

As an example of now thgf might occur in adult reasoning; consider a

situation in which one is trying to explain a patient’s*deatht‘ fne situa-

tiona? fgatgre might be that the person was being treated wizh pgpizi?liﬁ. .

On the face of it, it }oaks as though shis feature is not causai?y re}evant

to thg patzent s death. Peniczlltn cures fa ner than kills. Rawever; if
e find that the patient vias al}ergir to penici??in, than this information
provides a possible intervenxng mechanism according to which the‘sixuatzanai

feature (trggtmERt with penicillin) could have been causally related to

the patient's death.

- P,
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Hhen confronted with simple- situations, grade schoal children seem to

engage in analogous reasoning. Por example, in another study {Koslowski, et.al..

ir. progress) children are shown a pictare of a boy who has fallen from his bike. .
A bvmbig-bee is shown f?}ing in the viciﬁity and a small dog is nea% the side -
of ﬁpe road. Hhen chiidrén are told that the bee was fiying near the boy's {
face, the chﬂii‘ren are likely to incorporate the bumble-bee into a qa‘u—sa'g
ex@ﬁanai%on of tée event. For exampie, they might s&ggaét that the bee‘

dastracted the bsy or that the boy let go of the hand?e-bars in erder to

" swat-at the b;a. Thus, they use informgtion about the bee's proximity to

tt~ buy as swggesting an intervening mechanism by which the bee could have

been related to the accident. If, on the other hand chi?dren are told

‘semethin# about the bee that is causally irrelevant, (vzz., that it is °

yeilog and feels fuzzy) and are told znstead the the dog 1:as running BLrass -
the road in front of the boy's bike, then ch?idren will tncorparate ;he ,
dog (rather than the bee) into o causa: expiaﬁptzon of the event. In this
study, as in the one reportes above, an important age of différence is that
plder chi?dreaAare more able than younger ones to generate a large number

of possible intervening mechanismé that\;nuld have enabled a particular

caysal ag 7t (a bumble-bee or a dog) to bring about an effect. That is,

~ they haie access to more collateral in.nrmation that they can rely on in

£-4
order to generate a wider range of pussib?e explanations for an eveni.

in the stadaes described in this sectzon of the paper, we have argqued
that chi}dren are in?rtﬂszcaliy motivated to detect regu?arzty and that
they also cancern themselves with the process or under?ying mechanism by
means of which this regularity occurs. To use the. terminology introduced

in the first section of this paper, children seem predisposed to Lecome
- H

ini z.ian;% engaged in those tasks that involye cither questions about the

11 S
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. ‘way the warldvis organized or questions about how the organization might

be explained. In 3.gh£ of children's self-initiated concern with the
prbcgss by which things happen, it is worth recalli~~ the findings, re-
ported earlier, that concern for process is not likely to bé»facf}itated

by a motivational system that places heavy reliance on external rewards.

rd

Achieving Causal Explanations

‘ ’Given ‘this e§idénce that chﬁ]dr?n show a spontaneous concern for under-
standing the processes or underlying mechanisms by which events are brought
about, a natural question that arises is to ask éﬂont the steps criprﬁbess
that children themselves move through as they gﬁtempt'tp achiave cags;l
explanations or descri?tions of the pqoceéses by which thfngs happgp. Again,
to use the terminology introduced in the %ifst sa&tion of this paper, what

:an we say about the activity or manipulatior 1at children engage in when

[

they become involved in a task? Ihe’siﬁdies described thus far do not
provide a very complete answe;. In some of the'e studies, ipformation about
the possible inte?éening,mechan;sm'wa§ actually suggestéd to the child by ~
the experimenter. In oth.  studies, a]thouéﬁ the chi{dﬁidse}f init%éi&@
2 sea;ch for the intervening mechanism, the mediating connection was found
50 quiék}y that -there was no time to’study the sea;ch process. In erdef to
Yearn more about whai thq search process consisis af, weJtu?n»to researép
aimed at describing the process by whi¢h nonroutine prollems ére solved,
The Tink bétween searching for causal explanations and solvine problems is -
: clear, Ar@iviég at an explanation for a phenomenon js often {intamount

ta'so}ving a problem. “Solving a problem of ten requires. one to learn about

the underlying mechanism that connects tha various parts of one another.
He will first focgs on that step in the proh}em~so}vin§ process that ‘
consists of the exploration that precedes achievement of the correct solution.
. Qur information is based on problems that range from the ééncrete to the ab-

stract and that include: learning how to manipulate tools in order to

42 ‘.
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bring a gog1;pbject within‘reach(ﬁarter, 1930; Koslowski & Bruner, 1972;' 7
ﬁigskaia, 1970; Richardson, 1932, 1934"Sobe1 1939; Zhukova, 197.}; discover-
ing hou to compuie the area of a parallelogram {Hertheamer, 1958); *master-
ing ﬁuadraﬁxc equatzons {Bruner & Kéigay, 1962); devzsvng a procedure for
a!xm;natzng an 1noperab}e tumor (Duncker, 1945 and, riking scientific 6is~
B -caverzes (Hanas, 1926).

He would like to highlight five aspects oi;prn—so?utzon exp?oratzon.

Flrst, pre-solution exploration must be extensive before a correct solution
c?n be obtained (Duncker, 1945; Harter, 1930; Koslowski & Bruner, 1972;
" Richardson, 1932, 1934; Wallas, 1926; Zhukova, 1970). The problen-solver
must be thoroughly familiar with various facets of the pr&blem situation;
superficial acquaintance will not suffice. Thgfﬁugh familiarity includes -
3e§rn§ng about all aspects of the problem-situation not just those that are
obviously relevant.to the solution. Secord, prensoiutiﬁn”exEIQration of
those aspects of the situation that might constitute the means of solving
the problem sometimes actually takes pfecede2§§ over attainment of the goal
‘(Kesiawskt & Bruner, ?972 Minskaia, 19?0,,R1chasdscn, 1932, 1934; Sobel,
1939; Wallas, 1926). Pre~solutzon expieration is often so consuming that
5& becomes an end in itself -- aften to such an extent ;hat the goal or aim
of the problem is ac}uaT?y forgotten. HNotice how these first two aspects
of the problem solving process would be hindered by a motivational system
that overemphasized the products of learning by makiné rewards contingent
" on number of correct answers. A child in such a s"stem.wou}d‘be taking a
risk by exploring facets of the sifvation not obv{gus}y reiated to Eye
corruct an;wer or by exploring potential means to thé exclusion of the goa’
The third aspect of pre—soluéion exploration often involves: the trans-
1é£icn of abstract notions into concrete instances (éruﬁer & Kenney, 19623
Hertheiwer, }9§9); a reliance on analogies between the situation at hand and

other situations; ard, a reduction {(when possidle) of new problems o other,

: | 43
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% ' "more familiaresituations (Bruner & Kenney, 1962; Herthetner, 1959) This

a

- ) thrnq aspect again brans to mind an issue that was saised earller, viz.,
the 1mportance af col?atgra! information. Clearly, having agcess to a

large reservoir of collateral information makes it more 1i§éiy that

~

analogies caﬁ.be drawn between a curreat problem and other situations

= . . . Mrigr W &

and also makes it more likely that thore will be other familiar situations
5, . to which current problems can be seen as being similar.
"« An additional asaect of pre«soiut;on axploratwon has to do w1ﬁh

-

a possible function of this expior"xon. A!though the evidence is ﬁﬁtﬁ;

*

concluszve, one possibility is that exploration of the means enables f
the problem sclver to discover which properties of the means are go*ﬂntjallyls
.useful in achieving a correct solution and’which are largely irre}evaﬁt.
Forsexamp?e; akbg3k#n and Uzgiris (in press) had an aduit model the pro-
cedure’ requzred to make an apparatus wﬂrk . Somé ot the model's movements
vere, in fa;t, irrelevant to achieving the correct solution.. During the
\ 3 early repetitiqns, ¢hildren imitated Qgéé,the-irre}evaﬁt as well ;s the |
| relevant behaviors. However, as the chiidranecdme to understand for theém-
selves how the apparatus worked, the i%re?evant behaviors we;e.no Tonger
included in their repeti‘ions Zhukové (cited in.Berlyne, 1970) gave preschool
’ cm}drgn(3~6 years of age) the task of bringing a Ture w1thin reach by
it se}ecyzgg the correct o»e of a number of dxfferent tools -~ in this case,
different kinds of l_aks. One group of chi,u:en was given hooks of different
shapes and colors; the other, é;gg;'of different shapes but the same colqr.
" Both aroups of chi}dreﬁ tried out different hooks in turn, but the s;;ond
"group of children achieved correzt solutions faster, éresumably bqunse
Eiéfydid not have to e plore the irrelevant c;e 6f co}or'ag being possibly

-

relev.at to cerrect solution.
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The final point about pre-soluticn exploration is that it facilitates -

achievement.of the correct solution only if the exploring child has a]ready"'

C o=

achieved a certain age (the‘particular age being different for different S

probleiis). One can only speculate about why this is so. One possibility .
is that, for it to be efficacious, g}p?orq#ion of the means must take

piace in th%\context of prev:nu‘Ty acquxred background or collateral 1n~

formation and that young problem solvers have not yet had a8 chance to

., "t
acquire this background. For example, to use a rotat1ng lever in order .
to solve a prob}em, it may vell be that one needs co1]atera3 {nformation

about rotation (e.g., that direction of rotation does not matter) in ordnr

-

"to benefit from exploration of the }ever,‘per,se. T ,Q;

In shert, the second phuse of motivated activity, the phase that in-

voives‘activztx‘or manipulation, includes a large camponent of eVp}oration

for its own sake, as an end in itseif' 2 heavy reliance on cd11atera1 in-

jf formation; and a tendency to make use of aralogies and prsv1ous}y nastered

-

similar situaticns. o~ T A

At present, we have little information about the third phase of mo~ o

tivated actxvity, disengagement. One reason for +his is that, in most - -

prob]em solvxqg studies, the reason for dwsengagement is unambxguous. The
ch13d achieves the goal-object, whether it be a toy, the correct answer or -
some particular level of mastery. In many real-wogld sztu§tzons, the goal
of an activity is not as clear-cut as thig. He have yet to learn what it

is that makes children be satisfied with their perfofmanceQOf real-vorld

>

tasks and their achievement of real-world goals. N .
] Exp?or1ng the Explanations ' ~ o 2
Regarding the last phase of motivated act1vxty, subsequent engagement, e -

vie have only s]1ght1y more information. Again, 1t ‘comes from the problem

so}v1ng Titerature and concerns the k1nd of explorat1on that sometimes
X :
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occurs after the'correct so‘lution has alfeady been achieved. This activity
consxsts of exploring thé se}utwn jtself.’ for example; in a study that
reamred; chﬂdren to rotate a lever in order, to bm\n\g a uoy within redch

- (Keslowski & Bruner, 1972), after childrimhad learned how to solve the

pmb‘lem, they spontanoou‘s‘ly began to 1nvestigate the solution 3tse}f by:

varymg the dwrectmn in which the: Jever was rotateds varying thé way in s

which they positioned their h;nds hﬂe they held the iéver, rotatmg the

. lever by pushmg as vell-as by pu'ﬂmg jt; etc. Ina study that reqmred

‘ chﬂdren tc ser“zate a set of sr’e-»graded sticks from sma‘llest to ‘largest .
'(Koslowskx, m preparation), chndren engaged in analogous behavior. After
A ach‘xevmg correct serzatzon, aome of the chﬂdren spantaneous’}y. varied
‘the order in which shcks were chosen dargest to smanest as we‘ﬂ as smaH-
est to largest): varied the dxrectmn cf seriation (nght to 1eft as weT! )

as left to right); and changed from keepmg the bottoms of the sticks to

keep‘mg the tops arranged on.a strdight hne. These vairiations were 6ften

nied by coments_ such as, "Huh! It works t}ns way, too." Lastly,
there is Pfagét's observaﬁon of‘a child v_;honcéunts’; by moying E?eckﬁise,"_
a number of g'lements; that have been ai*rang_ed in a c¢ircle. He ;!:hen counts_
ﬁh same arrangement by mevingﬁin a qounter\:c'iockmse di ragtion. This c,hjld also -
notas thalj it "wovf(s". both}}:ays,. iée\can only guess at what chﬂ:iren are
_accomp sfiing by such exp'ioration.\ One reasonable possibﬂity is that it
enab?es them to 'ieam exactly whlch acpects of the solution are necessary,
e.g., to ‘learn ‘that dwec’cwn of rotation or mrect*:on of sematwn does

_ not alter the essential outcome. A seconcf possx,bﬂity (and one_that ic
not incompatibe with the.first) is that chﬂdren use this exploration in
order to fit a new-found solution into a broader context or background‘." -

>

For example, 1 j.r.._xﬁay enable a child to relate his new-found knowledge of
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"how elements of a set can be seriated agaiﬁgiféis alréady acquired informa-
' tién about size, direction, etc. That is,.it may enab!e him to relate
new xnfbrmatxon to bac?ground or collateral 1nf0rmat:on -~ thus mak:ng _ 7;
both typas of 1nfbrmatlon rzchpr and potentza]ly more usefu]. Again, a 7
' system that provided extrrnsxc rewards for the atta1nment of a product would ‘
be lzkei, not“to entourage exg?oratxon of the product. Such a system wouid ’ 7(5
‘push the child to achieve, instead, yet an additjora] product. There could’ :

, N . . . . )
be pressure to achieve yet another correct answer rather than to more fully

- understand the correct answer that had already been attained.

Intrinsic Interests & Capacities in the Content of Education .

I

He began this section of the paper. wzth a questxon about the sorts of ~
'1ntrtnszc mot1vat10n and capacwtxes that characterzze the young child. If

»,

we summarize the fzndxngs-reported in this section, four general points ‘:}

emerge which seem to be of especial relevance to issues in education.
~ First, children are interested in detecting and construciing-ragu}ar»

;" .- ities or pétterns in the world. In;addi}ion, theg concern themselves with
explanations for the underlying mechénism; or process,. by which events or

;{ outcomes are brought about. In pract%ce, this means that the initial

-
s s e
Co g L e

», phase of engagement is likely to be more successful to the extent that | . g;
it ho}ds’the prospect of learpiné something about the way tﬁe vorld is A .E
organized or about the processes by Qﬁich tﬁings happen., This also means
that problems with understanding an adu1t s explanation or way of organ121ng -
the world may not resu]t solely from a failure to grasp what the adult is
‘saying. They may reflect, as well, an actual conflict between the adUit S. |
sosition and the one that the child has constructed. He]p1ng the child "#¥
m1ght requ1re first comi..y to understand how he has orggnized or explajned

the vorld on his own. Furthermore, this tendency also means that explanations
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or beliefs vhich,- from an-adu¥t's view, are wrong m%y nevertheless be

-4

reasonable -in the sense.of being varranted by the informatior that is ac-
. g e ‘ —
- teally availabie to (or remembered by) the child This brings us to the
. secend poxnt, vzz., the important role played hy background or co]laterai

> - LS

infbrmatnon. , Co

» -

False beliefs about the viay the world is organ1zed or exp?axned need

i? ~ not be instances of a lack of irtellectual capacity or of faulty thlnking.
They can be, instead, what Kohler has called “good erfg;s" -~ guesses o & ‘

_ hypotheses which, though wrong, are neverthe}ess reasonabie. Thus, they

L ; e

'm:ght reflect the child's limited repertozre of (and often Izsz?d access to)

2 ' the kind of factual tnformatxgn that would be required to achiéve a correct

explanation. This point is important because of its'imp1icat§ons for edu~,

. cation. If faulty thinking is the problem, then one type of educatjonai'
ieme&y is cafﬁgd for. If, on the other hand, limited information is thgg\

culprit, then the remedy ougét to consist, not of fostering new ways of

tbznkang, but rather of provwdwng or making available a Iarger body of 7

/\

The third point that emerges from the above findings is the importance,

LT —factual information.

infso}ving nonrout ine problems, of exploration of the prob?eﬂtﬁi;uatiOn as
an end. in itself, without simultaneously keeping the goal or gndfproduct
in mind. He- saw, in the f1rst section, that it 15 exactly this sort of
exploration that is undermwned by extranszc revards. Ue saw, in the studies
just described, not on]x how 1mportant such exploration is i; achieving
correct solutions to nonroutine problems but also ;hat children are ade-

. quately motivated to engage in this sort of exp]oratidnﬂand are capable of
benefitting from 1t (assuming access to adequate background information).
This suggests that periods of exploration 1in which the goal seems to be

;shunted to the side may not only be natural but may also be fac111tat1ve.

ERIC 48

— ST = - -




