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ABSTRACT

) \ ' .
. .

This stidy examined the effects of non-specific material and s>001al

-

incentives on the lem-solvmg behaviour of grade six boys and ')glrls
who were classified by way 6f their locus of control, A binary-cHoice
pmbablllty learning task with contingent fe@dback was seled:ed/ as the
dependent measure, and consisted of cne hundred tr:.alsgf a.r;t/ icipating
the occurence colours fram an audio tape reoord.mg in which ‘one
of the colours appear@\randmﬂy with a .70 probability per ten trial
b1<§é§. . The data was subjected to a 2(locus of contml) x 2 (sex of.
sub;]ect) X 3(1noent:.ve condition) x 10(trial blocks) analys:.s of vari-
ance with repeatedieasures. Analyses of variance were also pe‘?fomed
over the first };ive-ana last five trial blocks, and on each of the
first five trial blocks. Cognitive strategies used in problem—solviélg
were\ tabulated for non-parametric and descriptive analyses. *
Overall, there were no significant incentives, sex or locus of con- '
trol effects on performance,” While subjects entered the task with
genefalized e;:pectancy for outcare based on fheir locus of control set,
the task itself created a situation in which the partial randem reinfor-
cement schedule generated diminished Specific' expectancies, thus neutra-
lizing differences between groups. However, all subject groups showed a
cogtinuous learning effect across trial blocks., When examlned more close—
ly, differential effects wer¥ seen on the initial trials. On each of
the first two trial blocks extex.‘na.ls significantly outperformed the in-
ternals; across these blocks there was f significant locus of control X
incentives effect; ext::arnals responded gt a higher rate of performance

than the internals under 'all incentiwved, but especially under non-incen-.

iv




tive conditiens. Internals scored higher under social conditions; both
groups did poorest under rnaterlaI incentives. A moderately significant
locus of control x sex of subject interaction over the first five trial
blccks added to indicaticons in the descriptive data that the external
boys were perfotrning at a superior level to all other groups. No sig-
nificant differences were seen over the last five trlal blocks., It
seerrtsd that as trials progressed the incentives effects quickly dimish-~
ed while the more powe.rful locus of control and sex effects continued
to differentially irlfluencee. performance until mid-task, afTr which
there _weré no significant differences between groups. This was J:\n L~
preted in temms of a transn.ent mvelty effect of the non—spec:.g;—l;-

centives, Rotter s social learm.ng tl‘naory and causal attribution theory.,

As a group, all subjects began using alternating strategies, but
mod:.fled them with each subsequent trlal block Over all’ tr:.als there
was .a steady increase in the matclu.ng strategy a.nd a decline in the use
of alternating strategies. This was especially evident with the exter-
nal boys under control conditioné while the reverse was so for the in-
ternal girls under control conditions. Maximizing strategies were
rarely.used by subjects at this age lewel. These findings were inter—
preted as corroborat:hg the strategy and locus of control literatures,
and as demonstrating the flexibility and responsiveness of these sub-
jects to the probability learning task.

Furth? inves.tigations into initial learning 'differenqes using a
series of short tasks over a broader age ra.ngé was seen as a logical
extension of this study.



TABIE OF CONTENTS

f .
Y.
. ! - .
. . . o e
-------------- LA R N N N N T T R 11
B

VITAE .iivvrennonrcncanans tesesnaneana teesane “ecirecsnanscncocannn iii
ABM..‘.II.Il...l.ll.l.-'.."l.III...I.....l......l....-....' iv

LIST OF TABIES +v.evenenn... eeeaas cereeeneen cevereieteneeeaaa.. Viii

Developmental Antecedents of Locus Of CONEYOL .vvevvvennnnnn. | 16
~ Sex-Role Variables Related to Locus of Control «.veeenvrnnnn... 20
-0 w s eI Ee LB B B B BN O B ) 23

--------------- Perevraanae 33,

L] r *

R 41
EXPERTMENTAL PROCEDURE vevevevnnens ssstssnssessnansnnana cessas cerue 45

e 45
Screening and Selection of SUBJECES ..veuieeivvereronnnnnnn... 45
Administration of the Probability Learning Task .eeeeeeeceev.. 48"

_Bnalysis of the Probagi;ity Learning Task ......... tevviseese. 55
Statistical DESIiON vevveevenrennees cecssssasavecacearacanansan 56,

I'Iymt.h-eses LA R R R R E NN Y L N N N N N N N N Y E ] 56

vi




PRESENTATION OF RESULTS «evvve.. z.l,...........ﬁf?f.... ........... 58 [

. Data ANAlYSES s.iessconsnsuns cessedearrrerrrrrcannns eeeegecasaes 5B ;
StrategiesS cieeeessrsccassnassnsnns ..... e 67
 DISCUSSION «eveeeceesrsrnoannnnnnce e eedeeaeens eeeeeen. T4
MAIN EEFECES tuuuessennneesesesnsensanensnsnnnnnnnnns U
Interaction Effects ......... teecssesnas P - .|
Strategiéé ........ ceveenaene P P -
Summary and Conclusions ...... cerveeeneas e tteresensanennen 93

RECCl'ﬂTEndatiOIIS fOI'FthUIe Res%rCh IR RN R NE RN N NE N RN NN N 97‘ ' '

APPENDICES .vcveecectossanctcransrnnas tesaservecesrracratnaasanes

Appendix A :
Ietter to Parents and Permission S1ip ...ceceeessss veecane
Appendix B
Record Form for Group Admission of the Peabody Picture
Vocabhulary Test ....... veasssseresasrassane sesrvrresenas .. 116

. C - - - i.
%ckiﬁtﬁckland Internal-External Scale for :
. teacensenccans ceesesasansants .. veceesne . 119 !

Appendix D i
Answer Sheet for Probability Learning Task ceeeeiecrosass . 123 :

Appendix E ' i
Probability Learning Task Respense Schedule ........ cesena 125 :
Appendix F i
Crosstabulation Analysis of Strategy Choice by Subject :
&ws e s RSO FTPTREPRIERTRES P4 8 B8 SE 0 BEEFSIESTEESrSalsErEeS LB B I 127
Apperdix G
Analysis of Variance Tablt ......... vereeres . 138

’

vii



. Table

II

© ITI

. Page

Age ‘and Locus of Control Scores for each
'Smj&t &m ...... L BN B BN BN B BN B * 4 &8 08B e e l. aw e e 49
\ X L

- .Analysis of Variance of Total Data ....... veseenies 59

Analysis of Variance over First Five Trial

Blwks O'..ll...'.".l.‘l\\.l-l lllllll .'..l.l'l...-.ll.. -.6‘2~‘ !

Analysis of Varianoé/;ve}\First Two Trial
Bm * e PP T IEEBESTES .....-l.-‘..l;.I..‘..III....I.‘..I 64

Analysis of Variance of Fifth Trial Block esssncans 68




~—
. )
LIST OF FIGURES
‘
Figure L v Page
1 Flow Chart Showing Experimental Design of
Stlﬂ}’ Sressserrensanecas esusvwsranasas "ses s e e st 50
2 Frequency Distribution of lLocus of Control Scores
. by Sex ..eevevneans cevesonaa eaeea ceesaservaseas . 51
3 Mean Frequency of Blue Choices of Subjects, showing
the I0C x SEX Interaction over Ten Trial Blocks .... 60
4 - Mean Frequency of Blue Choices by Internal and
‘ External Subjects over Ten Trial Blocks ....... ceenn 65
5 Mean Frequency of Blue Choices by Subjects showing
-g_‘__ ﬂ?ﬁlmxmmteractim OVQrTl-T3 LICIC I IR I N Y 66
6 Percent of Subjects using Scorable Alternating,
Probability Matching and Maximizing Strategies
over all Trial BloCKS seveveiesctecnencnoene cesennne 70
7 Percent Use of Scorable Alternating and Matching
Strategies by External Boys Campared with All
Others ........ e eedresceanaa cevpeceacrsanaas vessssas 72
~ B . ' Percent of Subject Groups using Scorable Strategies .
" - OV&'EAllTrialS CeeasETE R SRR LI A I R N RN ] 73
/
. b




»

INTRODUCTION

For many years learning theories have émphasized the importance
of reinforcement contingencies as prime cmsiderati‘sms in the under-
standing of human Eé.haviour. Out of the_increasecﬁophisticétion of "
these theories, and with new research into a subject's prior experiences
vith reinforcement, the notion developed that pécple care to associate
kinds of reinforcements with specific. types of behaviours, Julian
Rotter' refined these concepts in his Social Learning Theory, and with
his colleagw.é, coined the term locus of control to refer to an
. individual's perceived control over the reinforcement he receives. As
a result of research in psychology over the past decade, locm:ls of control
" of reinforcement was found to be a fruitful area of study. General
findings have revealed that internal locus o'f control children utilize
a more cognitive and cdnfident approach to prablem-solving, originating‘ .
:.nthen: history of successful experiences over which they have gained
control; on the o’c.her'rnland, external children tend to view events as

being under the control of luck, chance, fate or powerful others.

In learning situations, differences in locus of control have been __
ﬁsed to predict children's academic achievement with same success;
J.nterna.llty is generally considered to be a better predictor of academic
sucoess with older children. With maturity and experience, children
‘progress towards intemality, but the gradual transition from the depen-

f .
dent, external young child to the more cognitive and independent internal

fn
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adolescent ‘has been difficult to study. Part of the difficulty would R

appear to.be in the changes in the value of r'einforcing events which

Seem to occur dur:.ng the develop’rental process. Studies relating to ¢

the percelved value of various remforcers , and the use of these reinfor-

-

_cers as ifiGentives to alter behav&.our have been examined, although ' i

smrevdmat myopically; that is, research has seemingly attempted to deter- = f
mine relative values of relnforcers while, until quite recently, over— o
' looking the experiential and personality variables which infuse reinfor- t
cers and incentives with gzeéfer or lesser value to a given individual
in a given context. Incentives are widely used in a variety of situa- .

tions with children in order to facilitate maximal usage of their ot

‘learning potential., In spite of this, the area involving the application t

of incentives. to children with differing @tperiéntial and_personality i

LS

variables has not been systematically researched.

This study was prompted by the question of whether incentives could
differentially influence the problem-solving behaviour of internal and i

external locus of control children. It was felt that an investigation !

~in this area would be both original and relevant, with possible practical f

r .
application to children-in sfhool learning situvations and with theoretical
implica /tlons for soc:.al le g theory.
This thesis is divided into five chapters, beginning with a review
of the literature, a description of the subject selection, design and

methodology, presentation of the results, and discussion including the t
summary and conclusions. |



The purpose of-this@ /S to examine-the problem-solving beha- ‘
.vioufs of internal and external locus of control\‘c\‘l‘ﬁldrep wndgr various
incentive cmd.ltlons within a social learning th;éory frq?e (;f reference.
This chapter will review Rotter's Soc1al I.ea.rnmg;']:heory reporiing
relevant studies on locus of control and its developn'ental antecedents, ¢
) mcentlves and a description of the probablllty learning task to be

used. A brief summary and methodological rationale ends the chapter.

Rotter's Social Learning 'I'heory

In the m'lderstand:l_ng of hu'nan be_hamour, :mc.reasmg amphasis is ' 1
\ being placed on re"search deal_mg\ with subjective differences between e
pecple rather than on -quantltatlve obg;ervatmnal data alone. Sterming .
from the'long'hiStory of learning theory going back to the turn of the ]
oentui:y, andl_mcorporatlng this research into human social behaviour,
-, Rotter's Social Learning Theory "(SLT) attempts to understand human
behaviour as a process of learning, in which subjective and motivational
aspects 4ve included. It states generally that behaviour is goal- =
directed, and o?‘curs within an environmental context which may have
reinforcing consequences for the individual. As a result of his fesearch, - -
' Rbtter (1966) concluded that human social behaviour'is a function of thel
interacthen between expectancy of this reinforcement, reinforcement e
. valueand the psychological situation. Furthermore, his theory posits /

-
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that behavicur has its common origins in the physiological needs of the i
infant (Rotter, Chance and Phares, 1972) . These needs produce cbservable
be.hawours which signal their presence to an environment wh:Lch deals

with them. If the en\jrlmmnent 1s able to meet the need and satisfy it,

these observable behaviours v_g_:Lll ke remforced, and, in the futm;e, will

have a stronger probability ef recurrence whenever the original need is

felt; moreover, the reinforeenent itself will become associated with a .

camplex of behaviours and situatdons which themselves may eventually

acﬁ;uixe reinforcing characteristics; thus, the envirorment select‘ively i
reinforces some belaviours, Alt'hough\any behaviour has the potential

of occuring within a giveﬁ oontext, it is more likely that one ch

has a hlstory of being positively reinforced by\' a valued remforcmg

event will occur., With repeated exposure, the relnforcmg event becmes

the goa]: for purposive behaviour; if poss_._%ve, \ih{ehava.our will be directed
fowards tt; if negative, it will be avoided (Rotter, 1954). :

1 -

Repeated experience with reinforcing events causeg an expectation
to c'ievelo_p that a particular reixl_forcer will occur in same given context
Of situation; that is, the individual comes to @éect that certain kinds
of xeinfercing events will occur as a function of his behaviour. sAlthough
this specific expectation is internal and subjective, it is learned | t
through experience. As the individual accumulates experience in a given
si;:uation, he begins to-generalize it to.new situations which are percei-
‘ved as similar; thus, his contact with them is coloured by previous Lo
learrl1ing and these gerie'relized expectanc:.es and experiences further
;‘.nfluenee his reception to future e.xperlences.’ In this camplex manner.,.

-
4
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a stable accumulation of experience and expectations builds up within
the individual which increases the prcbability that he will behave in
a consistent and predictable way in specific situations.

Rotter, Chance and Phares (1972) summarized the relationship between

reinforcement value, e}@ectgncy and situation as follows:

BP&‘:" 81» Ra =f (Em, RG‘.’ 81 & RVa, Bl)

"The potential for behaviour x to occur, in situation 1 in relation to
reinforcement a, is a function of the expectancy of the occurence of
relnforcement a, following behaviour x in situation l and the value of

- reinforcement ¢ in s:.tuatJ.on 1i"; that is, behav:l.our has the strongest
potential for occurence when the subjective expectancy of a reward is
hlgh and when the context or situation is such that a reward is possible.
For example, if he was successfully decisive in the past, the person may
perceive an on-going éituaﬁm as one~in which decisiveness ocould also
lead to success; his potential for decisive behaviour would therefore,

be high and may genera_'lizé to the new situation.

‘Rotter (1966) elaborated the concept of generalized expectancy to
include the concept of perceived personal control over reinforcement,
based on whether or not the. person perceives a causal relationship
between his own behav10ur and the reward. When the person peroelves
the J:ewa.rd as being contingent on hlS .own -behaviour, this is seen as
a belJ.ef in internal control; when the reward is perceived as contin-
gent on luck, chance, fa{:e or the control of pa'nrerful others, it reflects
a belief in external control. Rotter hypothesized that consistént dif-

ferences existed between individuals with respect to control of

-
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. 6
reinfoz;'cerrent, and that these were of significance to an mzder‘standin_g‘
of the naturc—:{ of the sfpcial learning process. His reséarch ir;dicates
that :’Lndividual.s vary along a cohtinuum from extreme externality to
extreme intermality; with most people clus;te.ring in the middle range.
 Subsequent research (Hersh and Scheibe, 1967; Schneider, 1971; Nowicki
and Strickland, 1973) has shown that there does not appear to be any A
"ave::-age“ I-E score, since the mean scores vary from study to study and -
seem to change as a function of maturity and experience. The term;
therefore, refers to a relative rather than an absolute position on the -,
locqs”"of control cor;tinumn; subjects scoring towards the extrares are
consideréd to hold pl.'ogressively stronger beliefs in internal or exter-

nal locus of control.

The degree to which pecple perceive persoﬁal contrel over reinfor—-
cement can be measured by administering arny of a variei:y of scales
which have been developed. Phares (1955, 1957) constructed a 26-item,
‘LJ'.kert—type scale in his study of chance and skill effects on reinfor—
cement expectancy; thirteen items measured internal locus of control,
and thirteen items measured external locus of control. The scale was
revised by James (1957) who added filler items, and found low but
significant correlaticns between perceived control as measured by the
test and task behaviour. In 1962, Rotter, Seanan and Liverant e}qiaanded :
the James-Phares scale into a 29-item, forced-choice format and | p
included questlms into such areas as achievement, affection and social
and political attitudes; social desirability was controlle;i by elimina~
ting items which con:elated_'highly with the Marlowe-Crowne Social
Des-irabih'_ty Scale. The final scale, still scmewhat biased towards i

-
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achievement and showing low but positive correlation with intelligence

(Hersch and Scheibe, 1967), was published by Rotter (1966) and is used
* [}

extensively in locus of controll\research with adult and college

populations.

Severél locus of control scales for children have also been de—l

veloped. Bialer (1961) developed the Children's Locus of Control Scale

~
for use with both normal and mentally retarded populations, The twenty-

three item scale was designed to be administered orally to the mi:.v:.—
‘dual child. The Intellectual Achievqmnt Responsibility Questionnaire
(IAR Scale) was developed by Crandall, Katkovsky and Preston (1962)
and measured the child's perception of control over intellectual
achievement. Standardization data was based on a school population *

Vo, i}
ra:i@';ing fram grades three to twelve, Battle and Rotter (1963) used a

. projective test format based on the Rosenzweig Picture Frustration

Technicue which asked a child to respond to a series of cartoons; while

standardized on school populations, this test proved difficult to

administer to groups and consequently is not frequently used in research,

Finally, Nomckl and Strickland (1973) develope;d a 40-item foroced-choice
questionnaire for children in which subjects indicate agreement or
disagreement with statements describing internal or external reinforce-
ment situations. Means and standard deviations are given for grades

P
three through to twelve since children's scores became more internal

‘with age. The scale is controlled for intelligence and is not

significaﬁtly corrélat_ed with sociceconocmic status or social desirabili-
ty; Hisama (1976) found little correlation with learning disability or -
behaviour disorder. Split-half reliabilities range between r =.63 for



.o s 8
'grades three to five, r = ,68.for grades six to eight, r = .74 for grades
nine to eleven and r = .8l for grade twelwve.. Test-retest reliabilities
.at six-week intervals are .63 for third grade, .66 for the seventh grade,
and .71 for the tenth gr;e. This global test was des:.gned to be
_ readable at the fifth grade lewvel, and yet be appropriate at the twelfth-
grade level; it is widely used for research purposes with children.
Nowicki, in collaboration with-others, has develcped a series of Other
scales wh:.ch can be used to measure locus of control longitud}nally fram

pd
pre-school to old age (Nowicki and Duke, 1974). -

In sumary, locus of control is a constriict based on Rotter’'s
elaboratlon of social learning theory, and reflects the individual's
generalized beliefs about control of reinforcement as a function of
expectancy, reinforcene;'xt value and situation. Rotter (1966) posits
that locus of control affects a variety of behavioural choices in a
broad range of';situations: It can be reliably measured using a variety
of scales whlch have beem} developed for this purpose. Research articles
and bocks on the concept have pré;liferated; a bibliography prepar;ed
by Throop and MacDonald (1971) contairns' over 300 references. Since
then, the research has been even mre‘:bfodigious. Numerous reviews -
have been published (Lefcourt, 1966; Joe, 1971; lefcourt, 5.972) along
with several bocks (Rotter, Chance and Pl:lares, 1972; Lefcourt, 1976;
Phares, 1976). The entire literature attests to thelvaJ_LdJ.ty of the I-E
variable along a broad spectrum of psychological and l:;ehavioural dimen-
sions. The following ‘section will review-these' studies with specific
reference for the problem-solving behaviors of internals and externals
which is the focus of this thesis. Of particular interest will be the

o ma td T2 Ly b et s et .



manner in which internals and externals perceive novel situations,
attend to availsbie information and utilize this information in decision

making 'and problem-solving.

Research on the Construct of Locus of Control

. Studles into the characteristics and behavio{lr of groups which
demonstrate inte.fnal or external control of reinforcement have been
extensive, particularly over the last decéde. The literature is
diverse, often dealing with camplex l?e.haviouxs far removed fram the
laboratory setting; as such it has been open to criticism about lack
of methddological "tightness” and the inferences wh:.ch are made from
the results (Weiner, Heckhausen, Meyer and Cook, 1972; Rest, 1976).
In spite of this, studies report consistént findings regarding the

behaviour of internals and externals.

One finding frequently cbhserved in the literature has been that
internals tend to be more cognitively alert and curious when seeking
J.nfomatn.on. Seeman and E.Vans (1962) J.nvestlgated the behaviour of
hospitalized tuberculosis patlgnts, their knowledge of their dlsease,
their questionihg for more information and their satisfaction with the
inforfration they were given, The results showed that internal patients
were more curious and knmlédgeable about tuberculosis and its treat-
ment and were less satisfied with the information they were given, than
were externals, Using a social mfluence situation in th.ch attenpts

’

were made to influence subject attltudes towards the Viet Nam war,

Davis and Phares (1967) found that internals
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gather more preliminary data about people whé:se attitude,s they were
trying to chaﬁge, than did externals. Implied in these studies is the L
suggestion that the information—gathering process is garewhat more
time consuming for internals and that in the use of this information,
internals may tend to appear more delibera}te and conservative in their'
approach to problems. Interestingiy, studies by Thomas (1970},
MacDonald (1972}, and Hjelle and Finck (1976} found that when examined,
both as individuals and as families, internals tended towards more
conservative and traditional idéologies while externals were more
liberal; this suggested that locus of control may also be reflected in

the broader aspects of lifestyle and political attitudes.

Perhaps because of this greater effort at information-collection, !
internals show more accurate perceptions and effective use of informa-
tion in a variety of problem—solving tasks. .Phares (1968) examined i
locus of control as a fﬁnction of Adecision—making in a task which i
Anvolved memorizing bits of information about four men for later
recall, After a week, ‘subjects were asked to match these men to ten
occupations and eight women, and to State the reasons for their choices.,
Results showed that internals made more effective use of the information,
which had been equally avaiiable to externéls: internals also gave
more reasons and more correct matches than did the externals. Using
the rod and frame apparatus, block design, and embedded figures tests,
Deever (1968} found internals to be less field dependent, more accurate,
self-reliant, and assertive in their perceptions than were the externals,
The author suggested that internals tend to rely more on their own

reinforcament history arnd are more autonomous than externals, Similar

o .
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conclusions were drawn fram a study by Lefcourt and Wine (1969) in
which the sijects interviewed two target persons. One perscn behaved
normally, while the other avoided eye contacf and behaved in a
"puzzling" manper, The results showed that the intemmals locked more
closely at the unusual persen than at theA convent_—‘ional one but also ‘
made more chservations of individuals than did the externals. The

authors concluded that internals are more vigilant and attentiwve to

essential, infotmation-providing cues which help with problem-solving.

In a second study, Lefcourt and Wine (1969) exai;lined subject ‘
attentivéness under two conditions. Subjects were placed in an experi-
mental rocm where a nuvber of cbjects (poetry on é blackboard;, television
set, advertising, etc.) were situatéd, and asked to complete an irrele-
vant task. Half of the subj:'-:cts were told that the experiment was

studying attentiveness, while the other group were told nothing about

« the purpose of the experiment; while internals showed little variation

between conditions, the externals exceeded the internals in their
recall of items under the instructional set than when it was undefined.

It was concluded that the\behaviour of externals is more easily :i.nfluen—.
I

tructions, while internals tend to be more
F:onsistent in their responding. | |

Kneavel (1978), in a motivaticnal study using a digit—cancelling
task under skill and chance conditions, fo‘und that while e?rternals
under chance conditions outperformed the internals during the first
trial block, by the third trial the internals under all conditions were

sicjrﬁficaritiy outperforming them. Kneavel interpreted this as the
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internal's resistance to the manipulative influence of the experimenter,
while the externals were more susceptible to it. Both the Kneavel and
the Lefoourt and Wine studies also demonstrated a significant difference
in initial responding to tasks, with externals being initially somewhat
better than the intemals, althqugh the internals' deliberate, cognitive

approach resulted in an dverall superior succdss rate.

Lefcoutrt, Gronnerud and MacDonald (1973) ‘and Lefcourt, Antrobus

and Hogg (1974}, using verbal humour and sexual double entendre procedus: R

RS

Ees_. in a word association test, reported that internals were not only
more perceptive to essential cues, but they also more readily deduced
Ineaniﬁgs, accepted them and turned situaticns int;i hurrourous ones,

They seemed to be more cognitively alert than other subjects, were more
qui?:]ély aware of thefnaturg of the task and indicated this awareness

to the 'researchers. Externals were significantly less alert to verhal
details and potentia]:lﬁi-joductive cues; moreover, once their decisions
are made, J_ntemals tend to‘show more autonamy and confidence in their
judgerments and in this process are less easily influenced by outside
préssures. Crowne and Liverant (1963) examined the confidence of state—
ments made by students during two Asch-type .conformity tasks in which
subjects were asked to meke bets concerning the accuracy of ‘their state-
ments. The authors fc;\md that while externals tended to conform to peer )
expectations, internals were qui - confidez‘_'xt- in their own judgements,
These acteristics were noted in studies on verbal conditioning
by Strickland (1970) and by Johnson, Ackerman, Frank and Fionda (1968),

who found that internals were more resistant to peer pressure, more
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* they received. Strickland (1973} - the degree to which internal
LA
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aware of the influences placed upon them and more likely to follow

their own judgements.

Internals have consistently been found to be more achievement-

oriented and persistent in camplex prcblem-solving., James (1965), in

.a report to the Society for Research in Child Development, described

-how, in a comwplex puzzle-solving task, internals were more consistently

persistent in their efforts. Franklin (1963) sampled 1,000 high school
students and found that internals showed greater achieverfent t':ivation
in such things as intention of going to college, smount of tim&" spent

on homework and investigation of prospective colleges. This was inter—
preted as a reflection of the intémal's accep;:ance of persor;.al respon-
sibility for, and persistence in, school achievement. Iessing (1969)
examined the grade point averages of high school students and found that
a sense"of persona;l contrc;l (i.e., J'.nternaﬁ locus o] contrc;l) was related

to higher grades, even when intelligence ifrolled. Nowicki and

Walker (1974) ‘found that fifth and sixth gyad® studentssho perceived
themselves as being interally controlled were able to achieve more in

scheol., Moreover, Crandall, Katkovsky and Preston (1962} noted that

‘children with high intellectual achievement were more likely to believe

that they, rather than others, were ible for the reiri'fo:;ogl@:}&

«‘¥

and external elementary school children codld delay the delivery of

rewards, and found that internals were able to chicose rewards that were

more valuable over time, whemasexternals chose immediate but less valua-

ble rewards. In reviewing these findings, Phares (1976) concluded that
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internals tend to show superior academic achievement and persistence
in pursuifg long-term goals. He attributed part of their success to
their ability to delay gratification in order to attain greater rewards

. \ > .
later, while e.xternaqji seem to//‘rély‘mre on immediate goals.

Differences in performance as a function of locus of contxol have
also been found attributible to the subject's perception of, and attéen-
tion to, the task at hand. In an early study by Rotter and Mulry (1965),
the motivational value of skill and chance instructions were examined
in terms of locus of o_cmtml. Undergraduate students were given a dif- "
ficult angle-matching task under skill or chance instructions; their
decision times were used as the dependent variable which for internals
nder skill instructions was found to be longer than for chance; there
was no significant difference for the externals. The authors concluded
that perception of a task requiring skill is more highly mtlvatmg for
internals than for externals. Similar :Einda%gs were also cbtained in
a more detailed study by Lefcourt, Lewis and Silverman (1968) using a |
simple motor task with decision time as the dependent variable, Inter—
nals spent more time deliberating their decisions .in the perceived skill
condition than in the perceived chance condition; externals were found
to have longer decision times in the perceived chance corditions ccrrpared
‘.-'to the perceived skill condition. Further analysis revu;-:aled that inter-
: nals were more cognitively engaged and aﬁtentive in the peroelved skill
condition than the percelved chance condition. The authors concluded

that internals are more dubious about acceptipg the examiner's descrip-

tion of a task as skill or chance’ dets than are the externals,

-
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Othe\r authors (Lefcourt and Wine, 1969; Kneavel, 1978) have also found
that externals are more easily influenced by an instructional set or

experimenter expectations than are internals,

' Julian and Katz (1968) found that as the difficulty of the task
increased, internals under skill conditions seemed to require longer
decision times, while the externals did not differ as extensively and
behaved as though there were no differences between simple and difficult
chores. This finding was expanded by a set of experiments by Ryckman,
Stone and Elam (1971) and Ryckman and Rodda (1971) in which groups of
intemals and externals were strongly criticized while participating
in a dart-throwing task. Under skill conditions, the :i.ntema;'l.s. showed
greater concern and anxiety about the outcome; under chance conditions,
externals were found to be more anxious. The authors interpreted their

concern and anxiety as being indicative of higher motivation.

In sumary, studies on the characteristics and behav:.our of people
who maintain internal or external orientations have generally provlded
consistent findings. If they perceiwe a situation as requiring scme
degree o:f ‘skill, internals seem to be obse::vant., careful and coginitively
involved before making decisions and as a result, initially scmewhat
slower 1n the problem—solv:.ng process, They are more curious, persis-—.
tent and less eas:.ly influenced than the externals and are more confl—
dent once their decisions are made, Externals seem less discriminating
but samewhat more initially successful on some taéks, although the
internal's deliberate, cognitive style eventually results in superior
mrerail performance. This is reflected in higher achievement in school
where skill, persistence and high expectations for success are a definite

- asset.
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: 'they are Ielated to the development of locus of control.
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Stud_1e5 into the growth frcm external to internal locus of control

- have been few in number,. since ITDSt work has: ooncentrated on pcpulat:.ons

of late _adolescents a.nd adults. However, it would appear that davelop—-

’ n‘ental and expenen'b.al conslde.ratlons are the’bas:.s for these dJ.f—

) ferences The follcm_ng section will review same of tﬁese factors as

i

.
-
-—

lﬁevelogrental Antecedents of Iocus of Control "

-

-~ In ‘spite of the expanding literature on iocus,_of control, very .

| little work has been done specifically on either the conditions which

) fac:'i.litaté lociis of control or on its developmental course. One reason
'ig' that 'the.re have been relatively Yew studies of child populations
.x;vit;h whom research is made more difficult by the complexities of the

: develogrental process, and by a dearth of techniques and mstruments

available for this purpose. There is, howeven, agreement on the general
parameters of child growth. Developmentally, the ind;i.viduai moves
towards increasing differentiation and independence from the enviromment
on which he is initially totally dependent.. This natural progression is
seen’in all spheres—biological, behavioural and social; it is reflected
in the individual's increasing ability to function independently and
gain a sense of mastery over mahy of the events and conditions which
impinge on his life (Singer and Singer, 1969). This implies not only

facilitative coMfditions for growth but also a series of successful

'experiences throughout childhood fram which the person gradually learns
- to depend on himself rathexr than on cthers. The progressim. from exter—

' " nal to internal locus’of control seems to occur synonymously with this

L]
L4

P LY I o . PR Lm0k ey e Cher e h ke s R i e e mm ot ARy WAL IZ% e Th oe st



"y

17

growth and development in other areas yet studies J.ndJ.catJ.ng the nature
of this relationship have been relatively few in nurber.

Bialer was the first to hypothesize the growth fram external to
increasingly internal control of reinforcement. Using) mentally retarded

and normal youngsters matched both for age and intelligence, Bialer

-~ (1961) fdund that internality was related to mental age and the ability .

- to delay gratificatiqn. No significant relationship was found between

locus of control and intelligence. Bialer's findings sugges‘ted that
internality was related to experiential factors and maturity, rather

than chronological age alone,

In developing the Irlltelligenoe Achievement Kesponsibility Question-
naire, Crandall,Katkovsky and Crandall (1965) administered their test
to children of both in grades three through twelve, thus cbtaining
developmental data oTocus of contrcl, The authors noted increasing
internality with age; moreaver, they reported that internality seemed to
be established by the third grade after which there was very little

s

change noted. ‘ A

—

Penk (1969) used Bialer's scale with growps of children at five
different age levels and again confinred that. internality increeased with
age as did oonccmitantl feelings that events were under personalfcontfol
rather than due to luck or chance. Beebe (1971) examined locus of
control and self-concept, and found that not only did internality
increase with age but there was a levelling off atradolescence for both
sexes; he also found a significant relationship between internality and

s
F)

positive self-concept at all ages,
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Corroborative evidence-for increasing internality throughout child- )
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hood was found in Nowicki and Strickland's (1973) and Nowicki's (13976)

work on their Locus of Control Scale -for Children. They administered I
the scale tochlldxen fram grades three to twelve and found that the

mean scores were more external in the early grades, with a gradual o :

change towards internal scores at the higher grade lewels. i

The growth of intermality seems well substantiated but the factors ]
which facilitate it have been only examined retrospectively and remain,‘
therefore, questionable, Chance (1965) used the IAR and the Parental '
Attitude Research Instrument to ingquire about pa.rental. expectaticns - i

d behaviours. She found that permissive and flexible maternal attitu~
/\1 and expectations for early independence were associated with inter- ¢
;ality. Katkovsky, Crandall and Good (1967), using s:'.milar interviews ‘ {
and questionnaires, reported that protective, nurturing, approvirg and o
non-rejecting parental behaviour is associated with the child's belief |

in internal control. X These studies parallel the work of other res:aar—
" fiats in child development (Bowlby, 1953; Erikson, 1963; Piaget and L:
Inhelder, 1969; Singer and Singer, 1969) who note an mcreasmg assump-

tion of responsibility for personal behaviour with increasing age pro-

vided a facilitatiwve and loving familial enviromment is .provided.

Studies inquiring about the child's perception of the parent's o
attitudes and child-rearing practices done by Shore (1967}, Davis ¥d
Phares (1969) and Loeb (1975} found that internal children rated their .
parents as having more positive involvements with them, associated with

less rejection, direction, inconsistency and hostile control than

B I T LT L e T T T P Y
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Studies indicate that on-going experience with the envirorment can
also/ influence locus of_oontrol. Harvey (1971) examined business
administrators and found that the loﬁger a person holds an administrative
position, the more internal he scores on Rotter's scale. Even short-term
but significant events can have some impact; for example, Nowicki and
Barnes (1973) found that deprived imner-city adolescents in an instruc-
tive and co-operation-reinforcing summer camp shifted towards integnality

after only one week of camp. Similar phenomena have been reported with

college students by Gorman (1968) and McArthur (1970) following political

events which cbntrasted with their expectations. Also significant is
Smith's (1970) finding that clients at a crisis intervention centre
gradually shifted towards an internal-position as their life situation
improved following therapy in which they were taught more effective
coping techniques. Moreover, the mean I—.E soore for scm;_ specific popu-
lation have been observed to change over a period of years. Schneider
(1971), for example, has’ reported a shift of 2.96 points towards exter-
nality over a four-period in college males. The autr_h'or interpreted
this shift as being the result of increasing alienation and Cultural
change during a period of political unrest and high drug usage.

, 'The p:geviously mentioned studies point to locus of control as a
construct which seems to shift towards internmality with increasing matu-
rity proqideq/"positive expectations for indepc‘endehce in cmbinaf.ion with
perceived corroborative experiences are present. Mean I-E scores may

vary between poptﬂatian and as a function of time or significanj: events,

although they are relatively stable at any point along the developmental

\
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continuum. LOC scores seem to reflect J_ndlv1dual maturity or assimila-
- ted experience rather than intelligence or chronological age. Moreover,
measurable shdrt-term changes can be seen following significant environ-
mental éve.nts, although the permanence :of this shift has ﬂot yet b’een
determined. |

In our culture, much emphasis has been laid on the child's ifcor-
poration of traditional, stereotyped sex-role beh;aviours.‘ Since the
expectancy for these behaviours is different for boys and girls, they
should be instrumental in the development of differing perceptions of
control over reinforcétrent , reinforcement value and behaviours, T’riese
variaiales, as they relate to locus of control, have not been extensively

examined; the relevant studies are reviewed in the following section.

Sex-Role Variables Related to Locus of Control

Sex differences have been found in adult studies on locus of con-
tro generally refi i dultural stereotypes of sex roles. With North
Anez ican cultures, men have been traditionally encouraged to be more .
assert:l.ve ' physically z—..lcti.ve and cametitive while women have had grea-
ter emphasis la_{d on emotional-and interperscnal areas in addition to
relatively greater spcialization pressures than have men (Platt, Pan;.\ranz,
Eisenman & Delisser, 1970). It is noi; mnpri;ing, therefore, that on a
measure of expectancy of personal control which includes a bias towards
achievement, males frequently score more 'internal on a greater variety

of characteristics than do wamen,
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Schneider (1968, |1972), using ﬁ_fgrded—d'loice questionnaire, had
internals and externals select their preference for skill or chance-
directed activities. He found tl/nat, for maleg , there was a positive
-conelaeion between skill activity preférence and internal locus of
control, while externals preferred chance acti&rities; no correlation
was found for females. Similar findiﬁgs were detemined in a study by
Brown and Strickland (1972). Internal and external college students
who were listed in their yearbooks served as subjects and their activity
sumaries were the dependant variables. Brown and Strickland found that
internal males were mare frequently offite-holders and had significantly
higher grade-point averages than externals; similar evidence was incon-
clusive for females;. The authors nete that cultural values associated
with sex role and achievement may be responsible for these differences.
Klemp (1969) used a measure of hypnotic suggestibility in a study of
interpersgnel trust and hypothesized that the higher the trust, the more
susceptible the person would be to hypnosis. He found that this was true
for internal females but not for males. This again sugests sex differ-
ences, with the skepticism of the int‘é%nal and the more trusting

females meeting cultural role expectations.

With children, sex differences are rather less predictable. On the
Intellectual Achievement Responsibility Questionnaire, Crai’:dall , Katkovsky
and Preston (1962) found sex differences in the first three grades, but
not aftexwards, with :Lnternal girls Mg greatler self-responsibility
for academic achievement than boys. A later study by Crandall, Katkovsky
and Crandall (1965) found that IAR scores predicted achievement scores

S—

b
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for younger girls and older boys, with gixls proving to be more internal
between grades one and six and boys more internal after grade eight.
Studies of the middle elementary grades (grades six to eight) fail to

' show clear sex differences (Lessing, 1969) although McGhee and Cfandall

(1968) found that self-responsibility for failure on the IAR was a better

predictor for boys while self-responsibility for success was a predictor

for girls,

While sex variables in adult behaviour in relation to locus of
control .have been found to conform with cultural expectations, the issues
have not been sufficientiy clarified to make statements with any degree
of certainty. Moreover, since the campletion of many Q;;f these studies,
the role of women has rapidly‘started to change mpylng the need for
fresh studies in which sex variables are examined more systematically.
With children, the literature is even less clear with fewer studies being
reported and, of these, only one variable (predictidn of school g:l:&des)

demonstrates clear sex differences,

The aforementioned sections describe the background of the conceptg )
of locus of control, measures used to determine it, general characteris-
tics of internals and externals, developmental antecedents, and sex-role
differences, The volume of the literature attests to the growing inte-
'res1; in locus of control as a personality variable and as a predictor
of behaviour. Studies suggest that there are differences in how inter-
nals and externals perceive and approach problem~solving situations,
given a variety of alternatives fram which to choose. The problem—

solving process is a conscious one (Weir, 1964) and can be influenced
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by many thing's—-expectancies, reinforcement value, the situation, etec.

It would seem that a controlled manipulation of these variables would
shed same light into how decisions are made, This study will examine
changes in reinforcement value in order to determine what effects these .
-may have on the problem-solving behaviours of internal and external

male and female children. The following section will review the research

Y
findings on rewards and reinforcer_s with respect to their value and use

r

as incentives with children at varicus agé' levels, and sumnarize the

trends which have been observed,

Incentives

'i‘he use of incentives J_n psychological research is based on the
assumption that the incentive in question will have motivating impetus
for the subject. This can occur as .2 result of previous exposure to
rewards or reinforcers under favourable conditions, or through chserva-
tion of them and their effect on others (Bandura, 1969). Used as incen-
tives, rewards and reinforcers have been w:l.dely used in psychologlcal
research to provide rel:Lable data supporting the view that subject
behaviour can be altered in response to them (Swingle, Coady and Mocrs,
1966; Morris aha Coady, 1974; Coady and Brown, 1978). Moreover, incen—
* tives are cammonly observec‘i. in parent-child interactions and seem to be

an effective means of influencing child behaviour.

The llterature often mterchanges the terms "rewaxd " "reinforcement"
and "incentive" so Emat their meanings became blurred in interpretation.
. Aremforcerisanyeventthatincxeasesthelikelihoodofstmngﬂmjng
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the response it follows, while a reward is a more general kind of rein~
forcer which operates in more varied situations (Logan and Wagner, 1965).
Incentives can be viewed as a particular application of rewards or rein-
forcers; they operate on the social learning theory assumption that the
child has prior experience with a specific reinforcihg event in a gi@
context so that it cames to be valued by the child and anticipated
following a behaviour. Incentives, therefore, refer to the anticipation
 of specific, conseguential events wiuch are perceived as being valued and
pé)tential reinforcers, and thus serve to increase the poten‘tif:tl.of
certain behaviour;. Expectancy of reinforcemr-_:nt réfers to a broad,
generalized construct which inc'-lu\c?s the antjcipation of rewards of both
positive and negative reinforcing ﬁlm under certain conditions based
on prior experience and, as such, can 1‘::2 seen as a close correlate of

Rotter's concept of locus of control.

While it has generally been found that same J_ncentlves can improve
performance, their specific nature, delivery and relationship to perso-
nality variables such as locus of control has yet -to be established.
Witryol (1971) underscores the cawplexity in this area by pointing out
that research must atte}lpt to understand some of the broad learning
experiences leading to the preference for a particular incentive in
subject groups and whether it fits the experimental task to which it is
applied. 1In spite_ of Dmitruk's (1973) criticism that research has tended
~to focus on specific incentives, usually categorized as material (such
as edibles,tokens, money, or small toys) or social (comments from the

experimenter such as "very good," “fin'é," ete.) in nature, without
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precise definition of either the incentive or its appeal value to chil-

dren at differing age levels, same general trends have been reported.

Witryol and Ormsby (1961) presented forty subjects in each of
three grades (kindergarten, third, and sixth) with a variety of both
'mate.rial and social rewards. They found that with kindergarten children,:
material rewards were preferred over verbal rewards. With the- third .
and sixth grade children, verbal rewards were preferred over material
rewards. The authors conclude that there is a gradual shift in prefe-

rence from material to verbal rewards with age.

Lewis, Wall and Aronfreed (196;3) investigated positive and negative
social reinforcers and found that while grade one student.s.-\.were more
responsive’ to the positive social reinforcers, there were no differences
between groups aiJ: the grade six level, Similarly, McCullers and Steven--
son (1960) found that verbal. reinforcement was more effective with three
to four year clds, but not for eight to nine year olds on a prabability
learning task., These data suggest that in early to mid-childhood, social
re.i.nforoers may have less incentive value to children with increasing

.age.

’

Witryol, Tyrell, and Lowden (1965) select:d 20 boys and 20 girls
from each of grades one, three and five. Each subject ranked a penny,
a charm, bubble gqum, "very good boy (girl}," and nothing for reward
preference value. 'I'here were small but reliable differences between
reward value when compared to the '"nothing” control condition. With
increased age, boys preferred the pemny, and by the £ifth grade both
boys and girls showed a preference for social rewards.

e
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Witryol's (1971) review of the incentive literature examined reward
prefexences: over a wide range in children.” He found that children in
garly elea’téntary school (grades one to five) more frequently chose
materialv_‘kinds of incentives, but. that preferences for both material

and social incentives increased with age. Sex differences were seen

~ at the grade five level with boys preferra'.ﬁg monetary rewards while girls
preferred social rewards. This difference was attributed to the increa-
sed social awareness in girls at, that age level and suggests that I’_leigh-—
tened social awareness in the pre-adolescent may increase the effective-

ness of social reinforcers during that period.

Not only is there a differential subject preferenqe for various
kinds of incentive's, but the incentives themselves can differentially -
influence the performance of subjects on learning tasks. For example,
Terell and Kennedy (1957) used a discrimination learning task with
groups of cpildren at two age lewels (four to five years and eight to
nine years). Praise, reproof, candy, a tcken, or no reward (control)
were used as the independent variables, with candy proving to be the

most effective incentive for both age groups.

Jeffrey and Skager (1962) wanted to determine if material incentives
for correct responses; would improve performance on a spatial generaliza-
tion gradient task. They found that for seven-year-old males the material

incentive of a pcker chip, which couid be cashed later for a movie,

.
L

improved performahce over a control condition. For the fen—year—old
group, the added material incentive did not affect‘performance over the
control condition. ' ' e
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Siegei and Andrews (1962) used small toys, and Stevenson and Hoving

(1964) used nickels as material incentives on probability learning taﬁks
They found higher terminal performances and faster asymptotic levels GjQic'Z
response than under no incentive, or low :aneﬁtive conditions. A study
by Benowitz and Busse (1970} found that a material incentive (crayons)
applied by the classroom téacher to a grouwp of lc;w SES black grade four
students could increase their spelijng performance. Wilson, Witryol and
Hust (1975) used grade five students in a study in which various monetary
incentives were .associategl with specific words on a word recall te;'.t. -
The authors found thét the words with the highest monetary value were
more frequently recalled. 2

The possibility that material incentives may also contain important
"social” qualiti_es is one which must be addressed., It is true, especial¥
ly with children, that material reinforcers are not g:i.ven in social
isplation and that they may be subsequently used to enhanc;social recog-
nition or position. However, these social aspects appear to be secohdary
to the preference for the material incentive itself. A fachor here may
be the egocentricity and concreteness of young children (Piaget and
Inhelder, 1969} who tend to focus primarily on the\ immediate reinforcj.ng
qualities of any incentive (Sﬁridcland, 1973; Phares, 1976). Another
factor could be the perceived reward value of a material incentive in
children for whom the incentive may be ml or important because of
inexperience or a felt need for-it. Additicnally, the incentiwves
literature attests to general preferences for ei’éher material or social
kinds of incentives, and both have been found to differentially influence

subject behaviour on a variety of tasks (Witryol, 1971).
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In addition to specific types of incentives within the general
categories of "material" or "social," the effects of non-specific or
ambiguous incentives have also been examined. These include the antici- )
pation of breader social (peer recognition, pressure, campetitiecn) or
material ("prizes") reinforcetrs, and have been found to differentially
influence performance. More recently, this has introduced an exploration :
of the camplex interaction between personality variables and incentives l

on various learning tasks. ' |

Witryol and Alonzo (1962) had pre-school children rark the reward ' L
value of bubble gum, a balloon, a charm, a marble and a paper. clip, In
addition, they attempted to influence the scaling by later telling the )
subjects that the paper clip was preferred by one of their friends prior 3
to a second presentation. The rank order of the paper clip rose from
last place during the first presentation to first place during the second

presentation indicating that peer pressure can influence reward choice.

Swingle, Coady and Moors (1966) campared the effectiveness of five
incentive conditions with- per:'fomanoe feedback in maintaining the lever-
pressing behaviour of college males. They found that same subjects were
highly responsive to self-competition, while for others, self-campetition
was less motivating than monetary or social incentives, The authors
cancluded that incentive value may be based on sane other cognitive
mediating variable such as need For' social approval or need for achieve-
ment., . . - ‘
In" another study, Morris and Coady (1974) administered a two—choice !
probability learning task to one hundred and eighty children who had
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been divided into high and low need for social approval groups. Non-
specific social ("most of your friends do very well in this game 'and
you will be liked and praised if you do well") and material incentive
canditions ("if you do well youhave a chance to win a very good prize"),
in addition to control (no inoeﬁtive) conditions were used. Subjects
with a high need for social approval scored i}igher under all incentive
conditions but particularly under social incentive conditions; moreover P
this grbup tended to use strategies which maximized their number of
correct responses more frequently than the low need for social approval
group. The authors concluded that social reinforcement has a high value
for the high need for social approval group and related-..this to a rein-

" forcement his_tory in vhich social kinds of reinforcement have predaminated
and are, therefore, expected and valued. They also suggested that this
expectancy can be altered throuwgh the use of incentives.

Coady and Brown (1978} divided one hundred and twenty children ran-
ging in age from eight to ten years of age into high and low need for
social apprclaval groups l;sing the Children's Social Desirability 'Question-
naire. They were then administered a digit cancelling task under three
non-specific incentive conditions——normative (“mos\t children ybur age —
do well on' this task"), campetitive ("you have a chance to win a prize")
ﬁ control (no incentive). The authors found that high need for social |
approval subjects responded better lmder. normative incentive conditions
in vhich they perceived that their performance would be compared to gyoup
roms. The more independent, low need for social approval group res-

) ponded better to the campetitive incentive.

= Tl
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" The application of these studies to an examination of locus of :
control is based on the apparent similarities between the high need
for 'social roval group and the external locus of control group. Both
are de ent on other factors rather than themselves for reinforcement o
and seem to behave in similar ways on 1eaming- tasks. Young children, '
external locus of control children and high need for social approval ‘
groups tend to use maximizing strategie;. The Morris and Coady (1974) ) ¢
an;:'i Coady and Brown (1975) studies suggest further that:inceni:ives can R
have an J}rQ_a;Ron the perforr.nance on’ these groups; however, research ' s
into the intarastion between locus of control and incentives have been ‘

Baron and Ganz (1972) used a simple form discrimination task with
. ten and eleven-year old black subjects in order to detemlme the rela-
i ~/ tionship between locus of control orientation and the value of intrinsic
- (visual feedback) and extrinsic (verbal feedback from the examiner)
reinforcers. Findings showed that internals performed ‘better with
intrinsic reinforce:rent than did the exnemals‘who perfomeéi better with
" extrinsic reinforcament. When both intrinsic and extrinsic reinforcers
were cf:thbined’,’ “the internals did less well than with intrinsic reinfor- :

cement a (ne. These findings suggest that the more independent internals ’
. =5 - -

rely more on their own direct feedback than do the externals who perfom :

p best when given extemai verbal support: through a social reinforcer. '
Taub and Dollinger (1975) examined the differential effects of ‘

material mcentlves and purpose as an’ lncent.we in relata.on to locus of ) :

cantrol. Using a coding task subjects were. tested under four combined @ r

mcentlve CCE}dlthﬂS reward, purpose, no reward and no purpose. Their L
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findings indicated that internals were unaffected by.the various incen-
tive conditions.while the éxten'lals were motivated by both reward and
purpose. |

Wortman (1975) examined perceived control over task outecame and

found that subject.s who caused their own outccrne and knew b%ad

what they hoped to obtain, perceived themselves as having more choice

_ over the outcame and assumed more responsibility for it. These findings

suggest that perceived personal control {internal locus of control) over
outcane may in itself be more highly motivating than external reinfor—
cements or, incentives for same subjects while the more dependent subjects
(external locus of control) perform better when external recognition is
Bastien (1976) examined the effects of non-specific social and
material incentives with three levels of locus of control orientation
on a digit cancelling task using male and. female subjects ranging in
age from eight to eleven years. As expected, she found that the internal
locus of control subjects performed significantly better than the exter—
nal locus of control subjects while a middle group did not significantly
differ from the extreme locus of control gro‘ups . No differences between
incentive condJ.tJ.ons were found.ﬁ The author pointed out that McCullers
and Stevenson (1960) and Lewis, Wall, and Aronfreed (1963) also did not
find differential incentive effects with similar age children as used in
hexr study, although differential incentive effects have been obtalned

with younger children.




32

(

The above studies are far from conclusive, but suggest that as with
locus of control, the value of rewards are learned within an experiential
context and when offered as incentives, can differentially influence
individual perf'g:nance on experimental tasks. There seems to be an
increase in the motivational value of all incentives and a general shift
from material te socml kinds of incentive preference with age, but
specific trends have yet to be delineated. One study reports that mid-

- elementary school boys are more responsive to material incentives while
girls at the same level are more responsive to social incentives; more-
over, recent studir:_rs suggest that incentives may have more value for
younger and externally dependent subjects whereas for those mtarnall‘f
subj;acts who perceive themselves as having control over a task and its
outcome, incentives may provide little additional motivational value.

It would seem, therefore, that these personal:i:ty and experiential varia-
bles. should have same impact on the motivaticnal émperties of various
kKinds of reinforcing events and thus on their potential to diffefentially
influence behaviour when offered as incentives. The apparent parallel
shifts of locus of control and reinforcement value with ager is an intri-
guing one, since both directly influence the behaviour potential of
children through changes in expectancy for reinforcement. However, the

area has not yet been explored.

A major problem in this kind of study would be to find experimental
tasks which are simple, interesting, ego-involving and yet a;pplicable to
subjects of all ages so that these developmental, changes can be observed
and valid conclusions drawn. Probability 1 g tasks meet these |

criteria and are now widely used in research over all age ranges. The

Lo
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following section will outline the findings of research using probability

learning tasks with particular eference to studies with children.

The Probability Learming Task

The study of children's performance on probability learning tasks

~ arise from the view that these tasks can demonstrate developmental

changes in problem-solving strategies, ‘and in the clg.ld's understanding
of the nature of probability events. The tasks themselves were first
used in the 1930's as verbal variations of classical conditioning para-
digns (Goulet ahd Goodwin, 1970) and have been widely used, in contempo-
rary i‘eseardl with children.

Probability learning tasks ask the subject to predict which of
several alternatives wiil occur in a series of trials. The actual
occurence of these events is regulated by the experimenter :Ln a pre-
determined but random sequence known as the partiaii reinforcement sche-
dule. While the subject may be convinced that he is capable of making
successful choices 100% of the time, it is virtually impossible for him
to do so (Weir, 1962). As the task proceeds, the subject can learn
several things: to obtain information about the occurence of each event
over trial blocks, to déduoe optmtum §trategies for maximizing oorrgct
predictions, and to inhibit strategies which do not result in correct
predictions (Goulet and Goodwin, 1970). The nature of the tasks permits
a wide range of possible independent variables which do not alter the
basic task and which yields minimal expected basal or ceiling levels

of responding. Correct choices serve both as information feedback as

J’

I
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well as reinforcers for the choices themselves. A mmber of types of

34"

probability learning tasks have been developed, including two, three,/ |
or more available choices, contingent and non-contingent feedback,
" different modes of presentation and a range of reinforcement schedules.

In the two-choice or binary-choice probability learning task, -
subjects are instructed to predict which of two events will occur in a
series of trials. These events are presented in fixed proportions
{e.g. 70:30) over the total number of trials but occur in random secuen-—
ce. As a performance measure, the two-chcice task provides immediate
information feedback regarding the success of choices, thus réi_nforcing
the choice and the strategy which underlies it. Each such strategy,
if it continues to occur for a sufficiently long sequence of trials can
be identified by the experimenter by examining the actual choices made
by the subject (Restle, 1962). "Strategies are considered to be a func-
tion of cognitive maturity and/or experiental factors, and are reflected
‘both in the early stages of practice and following asymptote (lLewis, 1966).
Subjects will gradually eliminate less successful strategies and adopt
new ones in response to the partial reinforcement schedule.until asymptote

is reached, at which point responding becomes more stable.

Three-strategies which have been found to occur in probability lear-
nJ_ng tasks are maximizing, alternating and probability matching. If a
subject uses a maximizing strategy, he chooses the most frequently rein-
forced event on every trial (e.g. ten out of ten trials) which thus
provides ‘a high proportion of successful CI;oices. In the probability

matching strategy the subject learns to choose alternafives at the rate
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each one occurs per block of trials. For example, if the events occur
in 70:30 proportions, the éubject will learn to make choices at the
- same rate; that is, in a bYock of ten trials he will choose the most
frequently occuring event seven times. With the alternating strategy
(also known as “"gamblers' fallacy" or trial and error), subjects tend
to increase expectancy following failure and to decrease it following
success. This is reflected in the subject's alternation of responses
following success or failure on each trial, and results in a low level -
of successful choices per trial block. These strategies have been well
documented (Phares, 1976; Goulet and Goodwin, 1970; James, 1965; Weir,
1964) and are used to describe various kinds of selutions to probability

learning tasks in the following review.

An early study by Messick and Solley (1957) used pr'e;schOOl and
elementary school children to explore a number of general problems in
using a two-choice probability learning task. Although the numbg.: of
subjects was small (n = 13), children were tested under all cambinations
of procedures, schedules, inceritive conditions, etc, Their results
spggestéd that children at these agé levels were able to discriminate
between various schedules of reinforcement and demonstrated differences
in strategy formation between older ;ld younger subjects although the

reliability of their findings was questionabie because of sample size.

The relationship between strategy formation and cogmtlve maturity,
.,intelligence d chronological age was not clear in the early studies,
since i 'mghadbeenobservedinbothyoung';:hildxenandadults.
Stevenson and Ztigler (1958) used a three-choice probability learning task

with a larger sample qf retarded and normal youngsters. They found that

c
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the maximizing stra;:egy was used n;ore often and more successfully by
young and. reta.rded subjects than by normals, Extending the study,
Stevenson and Weir (1959) ccrrparEd the performance of children ranging
in age from three to nine years on a three-choice task. They also found
age dlfferences between strateg:.es used, with meximizing being seen most
frequently in the youngest subjects but decreasingly so in the older
subjects, The authors concluded that the use of strategies seemed to
" depend on experiential rather than maturational factors with the older
children having had more experience in problem-solving situations and
therefore having more strategies available with which to work., While the
younger ch:.ldre.n tended to perseverate to a single response strategy, the
" older cnes seemed to develop, test and reject a series of strategies.
Maxi.miz_ing was also noted in nursery school children in studies by
Jones and Liverant (1960), Kessen and Kessen (1961f and Lewis (1966)
using two-choice probability learning tasks. Their nursery school chil-
dren seemed to aeléct a single respense and stick with it permitting
- response maximization more frequently so. that their rate of success was
higher than the elementary school children. The authors concluded that
maximization :i.n' younger children is the result of same type of non-
cognitive prooesa such as 1nstrm\ental conditioning, while in the older .
children the conscious proble:ﬁ—solving reflects a cognitive.pmces's and
results in a lowéring of the children's performance.

Although seemingly discrepant, a study by Crandall, Solamon and
Kellaway (1961) fourd no differences between the performance of adoles—

cents and younger children on a two-choice task. Iewis, Wall, and

L™
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~ Aronfreed (1963) found similar results in comparing the performance of i
first and sixth graders. Extrapolation from the earlier studies would

have led to the hypothesis that increasingly camplex strategies should

occur in the adolescent group but instead the authors found the sane )
maximizing strategies as seen in the younger subjects. Weir (1964) |

consolidated the data from a series of similar studies in which subjects ' !
ranging in age from three to twenty years had performed the same task. “E’

He pointed out that the strategies used by young children are very -

simple, in which the maximizing strategy can be viewed as perservation ° ]
or conditioning to a specific choice and is strengthened by Dartla:l -
reinforcement whenever the response is correct. 'As the child matures,

however, there is a transition to an increasingly cognitive appfoach‘ ' i
through middle childhood which by early teens and adulthood becames
quite complex. These more camplex alternating strategies are reiBforced
less frequently and cause a lowering of the success -rate. They are '
rejected, in turn, with the eventual solution approaching the maximizing
of the pre-schoolers even though the strategy 1s learned through a com—

pietely'different process and reflects a more mature cognitive style.

Weir also found that asyrrp%)te was reached more rapidly with the - i
‘pre-schoolers and adults (within the first trial block) than with older
children :ndicating that the cognitive style of the older children t
tended to interfere with a more rapid solution to the task. Lewis (1966) |
alsc found that increases in age or intelligence did not result in suver-
ior binary-choice pe.rfomlal.lce, and actually resulted in poorer perfor-
mance. He explained that conscious decisim—ma]d.ng-is a disadvantage |
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in solving the task since the child's attempts at prob.:l.em-solv:i_ng

feduces his problem-solving success rate on the task. Lewis concluded
that maximization is often best achieved by a minimm of oAgnitive
capacity. Goodwin (1969) further explains this by hypothesizing that
although older children are gradually developing the capacity to
generate capplex hypotheses, they are still too immature to shift to
new and more absi.:ract ones when they fail, or do not meet expected
levels of success. Thus, their performance would contain a high
proportion of alternating responses and a low proportion of maximizing
or probability ma‘tching‘i'esponses, reflectéd in a reduced sﬁccess rate

and longer period of time to reach asymptote.

Instructional set may also play a role in dete'rmining task perform—‘

‘ance. Weir (1962) provided differential instructions concerning pos-
sible task outcame with_children ranging in age fram five to thirteen
years on a tt.mee-choice probab}.lity learning task. The results showed
that older children who entered the task with the expectancy that

there was a solution which would lead to a high rate of reinforcgfrent
showed more variable search behaviours (alternating strategies! than
the younger subjects. Younger subjects generally had lower e;tiaectancies
to succeed and seemed m:;re willing to settle for a lower frequency of
reinforcement. The younger subjects also showed a definite tendency to
. enter the task with a set to respond in a fixed patte:r."h, vhile for older

subjects this was less apparent,

)

-

These data have been consistently supported in subsequent studies
with subjects across a wide range. Derks and Paclisanu (1967) used a

two-choice probability learning task with subjects ranging fram four

Y2
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years to college adult and found that there was a shift from n.laad.mizing
in the nursery schoolers to alternating ’.sti“ategies in the elementary
grades and to maximizing again with the adults. Goodwin's (1969) study
used a three—choice task over the same age range with similar results

although she found sarewhat more variability in the adult group.

- A few studies have specifically examined probability learning task

w ) .
behaviour under material and social incentive conditions.and found that K

incentives can generally generate higher tote xdsponse levels ‘than
under control or information feedback conditiciis, For example, Brack-
bill, Kappy and S (1962), Singer and Andrews (1962), Bisett and

Rieber (1966) and Stevenson and Hoving (1964) used scaled material incen-
tives with six to thirteen year olds on two-choice tasks, and found that
higher valued incentives were able to produce higher lewvels of responding,
particularly if contingent feeéback was also provided.. Social reinfor-
cers (praise; ete., for correct responding') have also been effective in
improving the performance of. grade one students, but not gfade six
students (Lewis, Wall and Aaronfreed, 1963), over information feedback
mx}clitions alone, Other researc;hers, (Goulet and Goodwin, 1970), have
suggested that this effect may have been the result of a negative
interaci.:ion between the experimenter and the older children. However,
in the previous review on incentives, social incentives seemed to be
of increasing value w1th age and able to affect performance on a
variety of tasks. It is possible, therefore, that for older children
-the probability learning task itself is sufficiently interesting and

rewarding that social reinforcements may not be able to differentially
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affect performance. Clarification of this issue will be of considerable
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interest to this study.

In reviewing the ;ievelogmer'ltal trends in both probability learning
and locus of control, oﬁe is struck by the chi]..d"s expanding ability
to rely on his own experience in order to formulate hypotheses and
assume response control in increasingly perscnal and complex ways when
presented with problem-solving tasks, It may be that the camplex hypoth-
esis-testing of the glementary school and early adolescent children
relies heavily on their perception of being free to deal with these
tasks on their own, having had corrcborative experiences indepeﬁdent
of adults or powerful others and thus internalizing their cwn sense of
autonomy and differentiation. This corresponds w1th the individua!l's.
increasing sense of personal control over reinforcement with age and

experience. It is also consistent with Piaget's description of child-

hood logic through the. concrete cperational period and later into the
formal cperations ; lex abstract reasoniﬁg begins to
1958), The incentives literature too
suggests that therg¢ may be an increase in the reinforcément valuve of
all incentives, ard a general shift frem material to social kinds of
incentimve p:l:efe.ren with age, but specific trends have yet to be
delineated. Mo , incentives effects may be different with inter-
nals and externa s' since studies indicate that incentives may have more
vélue for ybunge:f: and externally dependant subjects whereas for those
who perceive themselves as having “contrel over a task and its outcome,
incentives may provide little additional motivational value, particular-

ly on probability learning tasks. . -

{
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The following section will summarize the review of the literature

and outline the raticnale for the present study.

Rationale for the Present Study

Social 1ee;rning theory researcﬁ indicates that if a person develops
in a nurturing ax;d independence-supporting environnent, he comes to
perceive and experience himself as being increasingly able to control
the outcames in his eglvironrrent. Locus of control refers to the person's
perceived control over reinforcements as being under his own control
{internal locus of control) or contingént on li:tck, chan;e, fate or
powerful others (external locus of control). This positiion on the locus.
- of control continuum can be reliably measured using a variety of tests.
Various research has déonstrated that internals and extgmals react
differently in many 'situations, including problem—-solving situations.,

In general, internals are more alert, cognltlve, curicus, persistent

and yet initially cautious and conservative in. their approach to problem-
solving. Their judgements tend to be more irdependent and are less
casily influenced than the externals who tend conform to the expec-
‘tations of others. Externals also tend to frefer ‘ ra than
skill a{ct.i.vities, are léss persistent and curious, and are more depen~
dent on (but less alert to) environmental cues. Internal children are, .
theref'ore ' ge_né}:allylrrore active., amdqrdwlly successful and independent, .-
although initially samevhat slower in decision-making than are ext 1s.

An area which has not yet been adequately explored is the behavijour
of internals and exte.rnals- in relation to differential reinfor t
values, Since social leanung\the?;:y views belmv:.our as being & function

| AN
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" their performance may demonstrate variation as a function of locus of,

~o

of reinforcement value, expectancy and situation,,

ight suspect T

ile reinforcement ) p

&

that.if expectancy and eituation were kept constan
value was manipulated, variations in perfofhgnce WO dfresult. J_\This o
study f.wrop;)ses to examjne this area by offering two- types of. non- ) :
specific j}dentives to internal and external elementary school children :
in order to determine if differentid eformance on a sinple learning |

task will occur. Morecver, the ' itive strategies which underlie

.- o ——

control and indntive value. @

Late dlildhood is a period when children are increasing
to social and interpersonal issu'e.ﬁ. They are also/ on
adolescence , during which they will move twards/grea
J.ndependence, and their intellectual processes 4111 be increasingly able

[] . l\

to handle oonoeptualizations in an abstract way. ere too,_ shj:ftS' occur

in the 'value ch.‘i_ld.t:en seem to place on rnaterial and social kinds of

J.ncenta.ves Children at this age are generally lively, enthusiastic

and responsive to games and challenges; they would, therefore, be a par- {

ticularly interesting group to study. _ ) {

A binary-choice probability learning task was chose:_n\bto study the

relationship between locus of control and incentives, These tasks are

simple and ego-involving with no right or wrong answers. Tﬁey are
widely used with children so that camparisons can be made with other -
studies J_n order to examine cognitive changes over various age Tanges.
By prov:LdJ.ng cont:mgent feedback w:Lth a partial randcm reinforcement

schedule, subjects learn to note the occurence of the events and to
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devise or reject strategies in order to maximize response accuracy.

As the dependent measure, the subject's actual responses can be used

to infer these strategies and. compare pe.rfo:::mance across subjec£ groups.

Since locus of control.helplas the internal ghild to ent':er novel tasks

with high expectancy for success based on his own personal skill, and

the external child to enter with a lower-expectancy for success believing
that external fadtors are controlling his butca‘ré wvariations in perfor-

: mance reflecting this expectancy wO beap\:edicted Since the literature

: has shown that the :.nternaIs are more cogxutlvely -a‘iert and, intrinsically .
motivated when they perceive the task outcome a/s"be:;ng skill determined,
it is expected that théy will explore more altérnatives in the search for
successful response patterns, thus lowering the}.'\; number of successful
choices in the initial “trial blocks. The exterr_':als, who are .less cognitively

. involved and rrore_extrinsically mtivated., may be i \asté\r at noting the
repetitive frequency of @e stimuli and perseverate {to it ,‘ thus initially
picking up on the task more rapidly than the mtema.],s Oover all t.r:.als,
g;however, internals should show superior perforrnance. . Interest:.ngly, th.‘LS

. introduces the poss:Lb:LlJ.ty of examining dynamic pmcesses across a tanporal

-dimension rather than static relationships alcne.

Research studies have not yet been able to scale the] absolute values

of specific reinforcers, nor is it likely that this can pe done since

each child's experiences with them are so varied, and refinforcement

L3

values change as the child matures. Therefore, non-specific material

and social incentives were chosen far this study.. It is presumed that
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each child has had previcus experience with DJ'(JJ;ZQS and with peer recog
nition (either directly or through observation) so that these are viewed
by all children as being both positive and desirable. Non-specific
incentives also allow for uniform anticipation of the reinforcement

across subjects as subjects translate their own.values concerning .

material or social reinforcers into behaviour. -

As discussed previously, both perceived control of reinfof‘cem_;.nt
and incentive value are based on similar kinds of learning experiences,
;ret the interacticom betuee.n.ﬂlem has not yet been ?ully explored, parti-
crulﬁ'ly with children. It m%seem, for eicgrrple, that if externals
tend to be nor;dependant on others for reinforcement, then their
perceived value of material or social incentives may be scmewhat
heightened in comparison with an internal growp; rroreove.r, there may also
be sex differences in perceived reinforcement value, reflected in
differential responding on the prol_aability learning task.

It would also seem that differences should be seeh in the choice of

st.rateg:.es used by internals and externals at this age level with

internals tending to use the more complex alternating and match:l.ng stra- .

tegmes as a result of their initial set for success based on their own

skill; externals should,more quickly adopt mam.mlzmg strategies reflec— Ny !

ting the:.r bel:.ef that the task will be insolvable because luck: rathe.r’
than theu: own skills W111 dete.rmlne outcame. It was felt that a st\xiy .
of these varlables would ge bot):u_orlgmal and relevant, w1th possible
practlcal appllcatlon for ch:.]h:m{m school 1ea_rn1_ng situations amd
with ﬂleore:tlc % icat‘inns for social learning theory.

'Ihe sectlon will present the subject selection and design of
. the stui;;(\f lowed ‘by the epecific Hypotheses to be tested.

- . - /
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EXPERTMENTAL PROCEDURE
This section will present a description of the subjects, experimertal

‘procedures, definition of the variables and the hypotheses to be tested.

The Sample

Orie hundred and eIghty grade six students ranging in age fram 131
months to 159 montius served as subjects. They were sei‘ected from a
‘popul.;tion of 457 students in nine reqular classroams WlthJ.n five ;aleme_n—
ta::y' §chobls in the Fredericton, New Brunswick School system. All
' students were required tc have parental permission before part'_i_cipating
in the study (See Appendlx A). Return rate for the permission slips
was more than 90% m all schools and onil‘.yr two parents refused permission.
]:.fl one school, several student;s who had forgotten their slips insisted
on‘telephoning thei; parents for permission under the supervision of the
princ_:ipal; sﬁbject participation within each class was, therefore, very
high. ) . . '

Screening and Selection of Subjects

_i)uring the screening session,‘all chiid.ren were first administered
Form A of the Peabody Picture Vocabulary Test and then the Nowicki~
Strickland I-E Scale for Children. Testing vas done during reqular
school hours in groups of between 18 to 30 students in any given session.
A1l data was collected between Novermber 14 and November 23, 1977.

45
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The Peabody Picture Vocabulary Test (PPVT) plates were professionally
photographed and shown as slides to the students in their own darkened
 classroams, Studeénts were told that they were to be given a vocabulary (/
test. Oral instructions complied with the standardized requirements
for the .test', .and were as éol]:o«vs: "On the screen, you will see :s\
series of numbered slides, each 'one having four nurbered pictures on it.
I will say a word, then you tTy to identify the picture which goes with
the word I say. When you have decided, put an X through one of the
four numbers beside the slide mmber on the answer sheet. Here are same
- practice ones" (See Apperdix B). Three practice slides were shown, any
questions answered and the test slides were then administered. Sixty
slides (Numbers 50 to 110) were shown to the students, this having
previously been determined as being well beyond the dull-normal to
high—average ranges for this age group. Subjecés reported no difficulty

following this task and cawpleted all test items,

When the Peabody Test was caTlpleted;. the Nowicki-Strickland Scale
(See Appendix C) was administered, using the following oral instructions:
"Below you will find a series of statements. Mark an X throuwh yes (¥)
if you agree w:Lth it, or no (N} -if you disagree with it. Please mark
only one to every statement. There are no right or wrong answers: I
am interested in what you think and not what you feel others might think."
Any’ questions were answered and instructions were clarified as indicated.
Although there were occasional camplaints about difficulty in making

individual choi}:j?gs, all items were answered by all students.
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The total screening précedure took approximately 35 to 40 minutes.
Children who were then identified by the teacher or principal as having
learning problem were excluded from ‘the sample. Protocols were hand .
scored and checked by the examiner and an assistant. Subjects with
PPUT I.Q.'s of <80 and >£L20 were eliminated from the sample so that
a possiblé variance in cognitive maturity would not effect strategy
‘formation on the probability learning task., This was also done since
the possibility of attenticnal deficits in the retarded group, and the
existence of relatively few very bright subjects, would have meant an
unequal distribution ac;mss intelligence and urdesired hetemgene"fty
among the sample group.

Mean and median I-E scores for tHe group were identical:

(X = 16.00, s.d. = 4.78) )

A median split was performed on the I-E scores and subject;s scoring
above it and below it were defined as externals and internals, respec-
tively. Means scores for boys and girls groups

(X boys = 15.89, s.d. = 4.80; X girls = 16.10, s.d. = 4.79)
were found to be similar to the Grade Six nomms of Nowicki and Strickland
(1973) and Nowicki (1976) :

(X bays = 13.73, s.d. = 5.16; X girls = 13.'32, s.d. = 4.58)
A t test performed on the internal

Il
Il

(X = 11.91, s.d. = 2.12)

and external
2.71) . o

(X = 20.09, s.d.

scores found these groups to be significantly different:

(t = 22.1836, af = 2,178; p > .00L). .
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Subjects were then randemly assigned to one of three in @
tions (See Figure 1) until each cell had the required ijt‘% jects.
A descrlptlon of the sample group is presented in Table I and'?‘:l.gure 2.
Remaining subjects were also randamly assigned to groups as spares.

Acdministraticn of the Probability Learning Task
f

Several days after the initial testing, groups of between three to
fifteen subjects were accompanied by the examiner fram their classroom
tc; a large, quief‘:. roam which had been especially set up for the 'proba-
bility leaming task. Fifteen individual places were set up for the
subjects on desks or tables separated by 61 cm x 61 cm masonite parti-
t‘LODS Each place was angled towards the examiner so that subjects

. £
were J.n visual contact with him but not with one another.

At each place was an answer sheet (See Appendlx D), a pencil, a
pile of blue and yellow plastic c:l.-xipsJ (100 blue and 100 yellow) and
two clear plgstic 40 dram containers. These containers had lock-up |
caps which were coloured to match the chips and were slotted so that the
chips could be easily passed through them. This sinple bJ.nary-cl'mJ.ce
task follows that used by Yost, Siegel and Andrews (1962) a.ﬁd was -
selected in order to maintain active interest by subjects and to provide
*contingent feedback on pexrformance. The number of chips in ‘each container
oouldalsobecheckedagamsttheresponsesontheanswersheetmorder
to ensure resporise accuracy. At the fmnt of the rocm was a cassette ‘

tape recorder sitting on a table.

1Blue and yellow were chosen since they are easily diffea:ent:i..'«I:end';r no
subject reported or demonstrated difficulty in color discrimination. =
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- Table I §
Mean Age and Lecus of Control Score -
| for Fach Subject Sample Group
AGE .

Sample Mean I0C Score
Group N (in months) S.D. Mean S.D.
abe

MEB 15 137.80 6.19 20,33 4.03
SEB .15 138.20 5.62 19.80 1.70
CEB 15 136.80 4,34 ~19.80 2.18
MFG 15 +137.47 3.83 19.27 2.63
SEG 15 139.20 4.77 21.00 2.85
CEG 15 .. 138.33 7.42 20.33 2.87
MIB 15 . 138.60 4.44 12.33  2.44
SIB 15 137.20 5.20 © 11,60 1.59
CIB 15 . 139.6%7 5.35 11.53 2.56
MIG 15 136.40 3.52 12.27 2.60
SIG 15 139.73 3.94 12.00 1.85
CIG 15 136.46 3.83 11.73 1.67
Total sample 180 138 5.03 16.00 4.78
condition bIt:)cus C__Sgi o

M - Material -E - External B-Eoys

S - Social I - Internal G - Girls

C - Control .

. 6 . . T et e e kb et —
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’ ,
’ Nowicki-Strickland
. I-E Scale-
Peabody Picture
Vocabalary Test
,180 Subjects
10-12 Years
90 Boys 90 Girls
45 Boys 45 Boys 45 Girls 45 Girls
. Externals Intermals Externals ;nten'xals
Material Material Material . Material
External Internal External Internal
Boys Bays Girls Girls
‘Social Social Social Social
External Internal - External Internal
Boys Boys Girls Girls
Control Control . Control Control
External Internal External Internal .
t Boys Boys Girls yrls

Figure 1 - Flow chart showing experimental design of

smdy
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All instructions and choices for the probability learning task were
recorded on tape by a professional actor in order to eliminate possible
- -~

verbal instruction bias. Four tapés were used: one for each of the

three incentive conditions and one for the probability learning task

. itself. Each group, therefore, heard two tapes (instructions and proba-

bility learning task) under identical conditions. b

First, the sound level of the tape was checked and adjusted as neces—
sary. Then instructions were playéd to the subjects, the tape stopp
and any questions answered. Instructions were phrased in a neutral way
in order to 'i::lvoid any possible set towards skill/chance expeétancy,
achievement or outcome. They were as follows: v

Control condition: "Today we will play a game of choices. In front

of you are two plastic containers with coloured caps and between them is

- a pile of plastié chips which are also coloured. Try to guess what
colour I say before I say it. If you choose blue, then put a blue chip
in the blue container and cix;cle blue on your answgr sheet. If you
choose yelicw, then put a yellow chip in the yellow container and circle
yellow on your answer sheet. Are there any questions?" -

T

Social condition: Instructions were the same as for the control

condition but with the following addition which was designed in order
to generate the expectancy for a social reward: "Nbét young pecple do
very well in this Jgama and if you do well, I'm sure that people will
£ind out about it and appreciate you fo:é it. Are there any ques'tit-::ns?".

. Material condition: Instructions were the same as for the control

ocondition but with the following addition which was designed to generate

the expectancy for a material reward: "If you do well on this game, you
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» Stand a good chance of winning a prize. Are there any questions?" |
" Incentiies were thus defined in non-specific terms in order to allow

the subjects to translate their own expectancies concerning locus of

control and incentive value in viour. \

Finally, the probability learning task tape was played and the
subjects given assistance as required during the first few trials. .
The tape went as follows: ‘

"Now, guess the colourn I/;ay before I say it. You will hear

a nunber’, then choose a colour by putting a coloured chip in

the container with the é;-ne colour cap ard then circling your

choice' on the answer sheet, Make sure you have made your

choice before the bell sounds. Ready? Numbet one.. . (pause}

... (bell). The colour was yellow. Number two ..." etc.

Subjects were given eight seconds to make and récord their responses
before the bell signalled the end of each trial. There were fi.ve prac—
tice tr:Lals followed by one hundred trials d1v1ded into 10 X 10 blocks.
All subjects had learned the task by the th.u:d practice trial. On each

: ‘block of ten trials, the colour blue appeared randamly with a .70 p
b.j.litir (See Appendix E); that is, blue appeared seven times and yellow
appeared three times per ten trial block; blue was rot allowed to occur

more than four times in succession,

- ‘ Randam reinforcement of subject responseswas provided by the tape
‘xecording; the visib%lity of their choices on.the answer shéet and in

. the transparent contdiners served.as-feedback, offering subjects infor-
mation on their previous choices. 'Ihe pgssibility of scme subjects
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changing their responses post hoc had been observed during the pilot
study and anticipated during this procedure, Therefore ggubjects were
closely supervised by the examiner and an assistént so that correction
of responses to fit the response schedule was virtually impossible., A
check of all protocols showed that no subjects marked their choices as;
correct or incorrect; a later check camparing protocol responses to the
reinforcement schedule found no consistency. The number of chips in

each container was counted and campared with. responses on the answer sheet;
hY

no errcrs were found.

The probability learning task was such that successful responding
depended upon the subject's attention, cognitive involvement and judge-
ment. Put simply, the problem which confronted the subjects was hc‘mrto
successfully figure out which colour was cxmi.n.g next. Learning depended
on the subject's attention to the frequency of occurence of the two
colours, cognitive involvement int order to perceive and develop search
strategies to maximize successful trials, and judgement in making the
actual choices. As such, the task draws on cognitive problem—sclving
rather than concept acquisition skills. It was employed to see if there
would be differential responding by subject groups under the vario{Js
incentive conditions and _w_l_-xether they could l:aarn appropriate st:ategies ’
for maximizing response outcome. '

The task was administered to groups of subjects on the basis of

: incentis)e condition; each group was randamly camposed of subjects of both
sexes and locus of control as determined }mfnr to the probability learning

. phas& the' experiment, All three conditions were runm at each of the

- w

/‘\
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schools at least once, depending on the size of the sample. Three
spares (one each in MIB, CEG and CIB groups) had to be used wh_en assigned
subjects were absent on the day of testing; these substitutes were
closely matched for sex and locus of control score/with the absent
subject: ~ The time required to conplete. the task was approximately 35
minutes. éubject participation was enthusiastic; afterwards, subjects
frequently commented spontaneocusly that the task was enjoyable indicating

a high level of co—operation.

lysis of the Probability Learning Task
- L4

W

Tt had initially been anticipated that the nuwer of blue chips in
the blue container would be used as the dependant variable, since a
pilot study had demonstrated that c:hildren at this age were able to
perform this task easily and accurately. However, in two schools, a
few subjects accidentally put a yellow-chip in the blue container, or
~vice versa. Ivb-reover, because of the lock-top nature of the contairer,,
it was impossible for them to easily correct this response. Subjects
reported their ‘error, and were instructed to continue with the task.
A later check found that the number of ChlpS in their containers-
matched the. nurnber of blue responses on' their answer sheets. However,
because this presented a possible source of error, the resp'onses. on

-the answer sheet were used as the depéndant variable. These were

tabulated ;nto 10 x 10 blocks for analysis. /\ a

‘-.f
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Statistical Design \_//\*

Analyses of variance were performed on the data using 2 (Locus of
Control) x 2 (Sex of Subject) x 3 (Incentive Condition) x 10 (Trial
Blocks) as_fac*t;ors. The level of significance was selected as p <.05.
Aggregate procedures from the §.P,S.S. rnanual were, used for the tabula-
tion of strategies over all factors and ‘crosst,abulation for. the distri-
bution of strategies across the different groups (See Appendix F).
Hypotheses

Based onrthe review of the lixerature, it is expected that: '

choices than external locus of control ,childRer g
on the probability learning task, '
-

(a)  Intemal locus of; control c‘mldrenmalenp;;(h%m

(k) /Internal locus of control c-hilaren make fewer blue
. ] choices than external locus of ‘control children
: during the initial trials.
(c) Social incentives improve the performance of both
locus of control groups more than material incentives.,
(@) External locus of control children make more blue
choices under incentive conditions than internal

. locus of control i\r:hild‘xrrsn under incentive conditions.

(e)
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(f) The n&jmizmg stra {nine or ten blue choices
pe{: trial block) will used most frequently
by the external 1 of control children than by
the internal /kfﬁs’ of control children.
The following ion will present the data analysis and results
of the exper:ment ¢
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' PRESENTATION OF RESULTS

, ¥)
This section will present the statistical a;nalyses of the study

including e:cplaimtoxy tables énd fiqures, as well as a presehtation

of the étrategies. used by subjects to solve the probability learning

S

m.

Data Analyses

Total data analysis. A 2(Locus of Control) x 2(Sex of Subject) x

3(Incentive Conditicn) x 10 (Tna? Block) analysis of variance (repeated

measures) was perfomed on the data” (See Table II), This revealed a

significant main effect of BIOCKS (F = 45.3601; df = 9,152; p < .001)

with-a lack of statjsti_cal significance in the remaining main effects

and interactions. This inficated that, nmespectlve of incentive con-
dition, s&x or locus of control, all subjects learned to select the most .
highly reinforced cmlce\rroxe ﬁ:eal.le.ntly as the trial blocks progressed.
An examination of the graghic presentat:.on {See Figure 3) showed that the
e{\temalboysvmeperfomﬂng atahighgrratethaninternqlboysinrﬁ.ne
out of ten trial blocks and higher than all other groups in f@ut of
the initial six blocks. Moreover, the boys group was perfommg at the
extremes in relation to the girls gmuszgver'uae initial two trials.

Ahalysis of sample extremes. Because of the possibility of sampl-

_ing error which might have accounted for the lack of significant dif-

ference between groups, locus of cohtrol was more narrowly defined by

i ]

TN .8 _ v
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Analysis of Variance of Total Data

s
),
Sums of Mean
daf Squares  .Squares F P
. \ LA
1 5.7800  5.7800 .9142  n.s.
1 .6422 .6422 .1016  n.s.
I0C % SEX 1.  15.6800 15.6800  2.4801 n.s.
2 2.3433 1.1717 ..1853  n.s.
10C x COND 2 31.9900 15,9950  2.5299  n.s. -
SEX x COND 2 19.2678  9.6339  1.5238  n.s.
I0C x SEX x COND 2 1.0300 .5150 .0815  n.s.
168  1062.1467  6.3223 )

_ 9  645.8022 71.7558 45.3601 <.001
LOC x BLOCK ‘9 12,9200  1.4356 - .9075  n.s.
SEX X BLOCK 9 11:1911  1.2435 .7860  n.s.
I0C x SEX x BIOCK 9 10.5533  1.1726 .7412  n.s.
COND x BIOCK , 18 . 34,7678  1.9315  1.2210  n.s.
LOC x COND X BLOCK 18 32,1433  1.7857  1.1288  n.s.
SEX x COND x BLOCK 18 12.3989  ..6888%  .4354 n.s.
I0C x SEX x OOND x BLOCK 18 24,7700  1.3761 .8699  n.s.

1512  2391.8533 1.5819
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Pigure 3. Mean Frequency of Blue Choioes»gg Subjec_ts,

showing the IOC x SEX Interaction over Ten
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.widening the median split to t one standard deviation of the median ,

score following Nowicki (1976), and' reanalyzing the data. In this way, |
it was hoped that differences between the internal and external groups ]
would be more sharply contrasted. Again, there were no statlstlcally

s:.gm.flcant differencas between groups {p < .10).

Analysis of the last five trial blocks. Since previous research had ;
chown that initial differences can be concealed within an overall analysis

and an examination of these present data suggested this possibility, it

was feit that there was sufficient conceptual justification for doing a t
rngﬁ.ple comparison among means. The trial blocks were then broken down |
into two groups consisting of the first five and last five trial blocks, | :
and subjected to a 2{LOC) x 2 (SEX) X 3 (COND) x 5 (BLOCK) analys:l.s of i
variance. Over the last five.trial bf::\sks there was again a s:.gmflcant ' :
. main effect of BIOCKS (p < .001), but no statistical significance in

the remaining main effects and J.I'lteractlons (See Appendix G). C
B 3 .

Analysis of the first five trial blocks. Over the first five trial o

blocks, the significant main effect of BLOCKS was again observed
(p < .001). In addiﬁon, there was a significant IOC x SEX interactzion
(F = 4.1488; df = 1,168; p <" .01) confirming the previous cbservation |
of the external boys' high rate of responding in relation to other |
groups, and also the variability in the boys group. External koys
(X = 5,33) selected blue more frequently th.an all other groups (X = 4.,95)
during these five trlals (See Table ITI and Flgu.re 3). Because of these
_ requ,tg and the Suggestions in the gra\@c presentatlox}"tt}at oi':her_dif-
ferences between groups may have existed, anal_yses of variance were

performed on each of these trial blocks.
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Analysis of Variance Over the First FPive Trial Blocks-

62

vl Sums of Mean
Source( -df Squares Squares F p

Between: . .

OC 1 7.4711 7.4711 2.3917 n.s.

SEX 1 4.5511 4.5511 1.4569° n.s.

IOC x-“SEX - ) 1 12.9600 12.9600 4,1488 <,01
CooNy 2 2.6600 1.3300 0.4258 n.s.

IOC x COND 2 15.6956 7.8478 2.5122 n.s.

SEX x COND . 2 3.6822 1.8411 0.5894 n.s.

1OC x S5EX X COnD 2 3.4200 1.73100 0.5474 n.s.

ERROR 1 168 524.8000 3.1238 ‘
Withins -

BLOCK 4 171.1067 42,7767  27.3458 <.001

LOC x BLOCK 4 7.7511 1.9378 1.2388 n.s.

SEX x BLOCK 4 4.5378 1.1344 0.2520 n.s.

LOC x SEX x BLOCK N 4 5.7511 1.4378 0.9191 n.s.

CAND x BLOCK 8 8.5067 1.0633 0.6798 n.s.

I0C x COND x BLOCK 8 17,7822 2.2228 1.4210 n.s.

SEX x COND x BIOCK 8 2.9289 . 0.3661 0.2340 n.s.

LOC x SEX x COND x BLOCK ' 8 13,2356 1.6544 1.0576 n.s.

ERROR 2 672 1051.,2000 1.5643 :

, =
-

o




“action (F = 5.1229; 4f = 1,168; p < .05), and a slight main SEX effect

“w

63

""‘"I"he‘f:i_rst trial block showed a significant main IOC effect (F =
4.5133; df = 1,168; p < .05) indicating that externals (X = 4.50) chose
blue more frequently than internals (X = 4.133; See Appendix G). !
This main LOC effect was maintained on the second block (F = 3.8818; |
df = 1,168; p < .05) with externals (X = 5.02) again outperforming the
intérnals (X = 4.63). The second trial block also showed a slight 1.0C
X COND interaction which failed to reach statistical significance

(F = 2.9027, df =2.168; p < .10), but which hinted at a differential

‘incentives effect on performance (See Appendm G). &Across both trial !

blocks, the F score of the main LOC effect increased (F = 8.3833;

df = 1,168; p < .01) ard a 'significant IOC x COND x BIOCK interaction
was also found (F = 3.0010; &f — 2,168; p < .05). The BLOCKS main ef-
fect was again significant (p < .001). These data are-presented in
Table IV and Figures 4 and 5. . Based on these findings, it would ap-

pear that on the probability learning task used in this study, subjects

were initially responsive to incentive conditions. Externals scored
' e

higher than internals under all incentives, but were most respons'ive

" under control corditions; internals were most responsive under social

incentive corditions. There was no statistical .significance between _ :
the perfonnamé of boys and girls groups.

E .
There were no statistically significant differences on trial blocks
three or four (p < .10; See Appendix G). o !

On the fifth trial block, there was a significant IOC x SEX inter-
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Analysis of Variance Over First Two Trial Block®
Sums of Mean
Source df Squares Squares F P
Between: . .

e 1 12,8444 12.8444  8.3833  <.01
| sEx 1 .4000 .4000 .2611  n.s.
" LOC x SEX 1 4.9000  4.9000  3.1981  <,10

COND - 2 g 2.7056  1.3528 ©  .8829  n.s.

IOC x COND 2 2.1056  1.0528 .6871  n.s. -

SEX x COND 2 .1167 .0583 .0381  n.s.

LOC x SEX x COND 2 6.6500  3.3250  2.1702  n.s.

ERROR 1 168  257.4000  1.5321
Within:

BLOCK 1 23.5111 23.5111 15.0567 <.001

IOC x BLOCK 1 .0111 .0111 .0071  n.s.

- SEX x BLOCK 1 .2778 .2778 .1779  n.s.

IOC x SEX-x BLOCK 1 .4000 .4000 .2562  n.s.

COND x BLOCK 2 .2389 L1149 .0765  n.s.

IOC x COND x BLOCK 2 9.3722  4.6861  3.0010  <.05

SEX x COND x BLOCK 2 .1389 .0694 .0445  n.s.

IOC x SEX x COD x BIOCK 2 2.7169 1.3583 .8699  n.s.

8 1.5615

ERROR 2 16

262,3333

-
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Figure 4. Mean Frequency of Blue Choices by Internal and

External Subjects over Ten Trial Blocks.
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- which failed to reach statistical significance (F = 2.7550; df = 1,168;

differences over the last five trial blocks.

" 67
P < .10). During this trial, external boys (X = 5.84) chose blue more
frequently than other groups (X = 5.30), continning the trend suggested

by Figure 3 and the ANOVA over the first two trial biocks (See Table®V)..

On the probability learning task used in this study, all subjects
learned to increase their choice of the most frequently occuring event.
There were significant aj";ffe.rences between locus of control subjects on
each of the first two trials, with externals outperforming :.nternals
Across these two trials, th‘ere was also a differential mcentives"r,e&
fect with externals showing a higher rate of performance under aﬁ}: in-
centives than internals, but especially under control (no incentive)
conditions, while internals performed bes£ under social incentive con-
ditions. Across the first five trial blocks, external boys.signifi-

cantly cutp%-fonned other subject groﬁps; there weré no significant

Strategies

Strategies used by each sample group across tr.ial blocks were then
. Operational definitians for each strateqy were as follows:
probability matching (MAT) was defined as any trial block score of
seven, which exactly matched the oocure.nce of blue per trial block;
maximizing (MAX) was defined as any trial block score of nine or ten,
since this was well above -the probability of occurence of blue and thus
indicated a consistent use of that choice within any trial block; the

-

o
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' Table V
‘ .
Analysis of Variance of the Fifth Trial Block
, - Sums of Mean
Source atf Squares Squares F P
Between:

oC v 1 .1389 .1389 .0632 n.S.
SEX : 1 6.0500 6.0500 2.7550 <.10
LOC x SEX 1 11.2500 11.2500 5.1229 <.05
COND , 2 4.7444 2.3722 1.0802 n.s.
. I0C x COAND 2 8.3444 4.1722 1.8999 n.s.
SEX x COND 2 14333 .2167 .0987 n.s.
INC x SEX x COND 2 2,4333 1.2167 .5540 n.s.

ERROR 1 168 368.9333 2.1960 ) '

\ \ -
\ : - .
- . "‘
. . —_—
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- i
alternating strategy (ALT5 was défi.ned as any trial block score fram
one to five, since this was well below ‘probebility of occurence ;\ﬁ‘
blue and 1ndlcated § alternation of choice between blue and yellow =
within any trial block. Any trial bloc;k score of six or eight was not
included in order to &liminate categorization of borderline strategies
so that the defined categories would remain discrete. Aggregate and ‘
cross tabuiatian proced'ures were then used to tabulate etrategies over
all factors and to show the. distribution of strategies across g:::o/L;.s—
Data was subjected to the chi square test using 3 log-linear transfor-
mationi model developed by B:Lcmedn.cal Ccmputer Progrims (1978) and was
graphed for descriptive ana:_l.ysw:. Descriptive and non-parametric ana-
lyses were used since i€ data did not meet the requirements for uni-

variate an_a_'Lysis because of the small number of subjects in each cell.

The chi square test ‘showed a significant BLOCK effect (X2 = 615.17;
af = 10; p < .001) indicating that as a group, subjects changer; their
uee of strategies over trial blocks. Nbreover‘, there was a significant
BIOCK x STRATEGY interaction (X° = 111.97; df = 37, p < .001) showing -
that the ALT strategies were used more frequently than MAT or MAX
strategies (See Figure €). All higher'order interactions failed to

reach the required level of significance.

»

Dur:Lng the first trial blocks v:.rtually all subjects (86.11%) utll—

1zed alternatmg strateg:.es, but with each subsequent trial used them

;I‘
) less, while mcreasmg the use of the MAT a.rxi MAX st:x\'éfegles. Over all

trlals themeanuseofALT strateg1eswas49 78% -theneanuseoﬁthe

& ‘v
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mn-
'_ MAT strategy was l‘:_‘.l?%, while the mean use of the m;s'ﬁrategy was
2.89%. External boys more quickly dropped the ALT strategies and be-
gan to use the more successful MAT strategies than did other.subjet:ts )
(See Fig'uré 7) which seems to corroborate the previcusly reported LOC
and "SEX differenoes in performance. Although there were no consistent
d_{fferenoes between choice of strategy while under the varidus incen-
tive corﬂiti;ons, the external -boys under control conditions used the
ALT stratsgy -less frequently (35.33%) than all other groups while the
internal girls under control condJ.t:Lons used it more frequently

| (58.00%) than all other groups (See Figure 8). )

This section has presented the results of the statistical and des—

criptive data of the study.and the 'implications of these findings will
. -’ .’-‘
be discussed in more detail in the section which follows.
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DISCUSSION ‘
\

This section will present a diécussion_ and interpretation of the
‘findings and relate them to the hypotheses as ocutlined earlier in the
' -

)

Main Effects

. F e
Main effect of locus of control. A significant (p < ,erf) main ef-

fect of locus of control was preéent on each of the first two trials
blocks, with externals performing at.a higher level than internals on
the probability learmng task. Following these trials, there were no
significant main LOC effects on subject performance, indicating that
after the first twenty trials, the differences between the performance
‘of internals and extenxais'became non-significant. Internals did not
show overall superiority as predicted by the literature and during the
initial phases of the-?agk, the Mls outperfarmed them. This
 would seem to be'in contradiction with the boay of "literature th.ch _
has oatlined how internals are better able to attend to information -
giving cues and are more 'p'ersistent;in problem-solving, and 'should'l
therefore be more successful than externals (Phares, 1976; mfm,
1976) . However, these findings are not without precedent and will be-
: @-:anu.ned in two steps: first, the differential uut:;.al learning res~-.
.ponse,‘gand secoxﬁ, the lack of differénces between groups over all
trials, ,' : B | .

s . N 7
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-

lefe.rent.lal initial responses have been found between internals

and externals' on a'variety of tasks, Baron and Ganz (1972) found that

internals did less well than externals on a form discrinﬁnetion task

’ -
when given both verbal and visual feedbak. Studies by Rotter and

_bmlry (1965) , Lefcourt and WJ.ne (1968, J ian and Katz (1968), and

Kneavel (1978) fourd dlfferences in initial approaches to tasks whlch
involved such skills as ‘cbservation, attention to detail, jlldgﬁTEIl%
and dec151c¢n making. .These studies also found the e}gi_;emals J.nJ.tJ.a]:ly
sfmewhat better than the internals, but the internal's slower, deli-
berate approach resulted in greater improvement and *'Jariation in per-
formance in relation to the extqnals Similar skills are also re-

un_red for successful respond:.ng on probability learning tasks wh:r.ch

demand attention and cognitive mvolvanent on the part of the subject

*

$
in order to develcp solutJ.ons whlch will max.umze response outcxx‘r.\e/—-\

Studies have' shown' that preadolescent children tend to alternate

in their choice of solutions during problem-solving (Weir, 1964). A~

* parallel cognitive style is also typical of the internal locus of con-

s

+
1

trol child, whose ch is not only curious and inventive, but also

more attentive and'conservative than the external child (Phares, 1976).
These z.nte.mal children seem to generate a :a.rlety of J.nventlve ‘solu-
ticns whlch are occaslonally remforced but the testmg 6f these

h _ smtheadhtrlallnltlallyleadstomanyermrsandalcwerf
success, rate. Moreover, mbernals dre mare llkely to enter the proba-
billty learning task bellevmg that the solution will be skill-deter-

nunedandunderthesecxrcmnstanoestendtoshcwnnreconcernand ,
’ V.
\‘ ‘ R

-
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L

anxiety about sucoessful outcome (Ryckman and Rodda, 1971; Lefoourt,.

Lewis Ahd Silverman, 1968; Rotter and Mulry, 1965). In these ways,

the’ mternal child at age level seems to be at an initial disad—

initial lower rate of successful res ing,

L

The external child,)who st less cognitive in iu'.s aﬁm:adi', seems

to be able to follow the cues without the interference of e.x;essive
-strate‘gy—fom'natiori'. He is also freer to note the repetitive frequency
of blue and is reinforced for its choice more frequfafltly.'._;j It is as '
though the externals at ‘this age level become conditioned to the more
-Frequent occurence of blue and search no further as described by 1ewis
(1966) and Weir (1964) , while the internals persist in their hypothesis-
. test:.ng and are more resn.stant to conditioning (Kneavel, 1978; Strick-
land, 1970; Johnson, Ackerman, Frank and Flonda 1968 Lefcourt and
Wine, 1968). Extemals are also more likely to peroelve the solution
to the; as }:;e:i_ng chance—determined and, therefore, e}q_éaerience less
anxiety-lntefferghde (Ryckman and Rodda, 1971; Lefoourt, Lewis and
Silverman, 1968); thus, externals seem to learn faster ana'are‘inifia;—

1y more suéqessful at the task. . ' '
- ‘¢

The higher mJ.tlal success rate 'of the externals tends to relnforce
their choices more frequently and to maintain them at a nodexately suc~-
| cessful level. Medrwhile, _the more self-motivated i_nternals continue
to search for and eventually find successful sblﬁtions,wh;ch reflgst
more ooplex cognltlve processes and also lead-to a more pxec:.se '

unde%tandmg of the task 1tself 9/':1'15 way, both the mternals

externals are xe:_nforced for the.lr oW part:.cular cognitive’

s
W

_‘!
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styles: externals for their "iucky guessing" and J.nternals for their
thoughtful searching. Therefore, susceptibility to conditioning and
dependency cn external cues, p@us the minimal utilization\of cognitive
hypothesis-testing would appear to p'rm;ide higher initial levels of
reinforcement and s'uccessf'ul‘ problem-sclving for external subjects at
~this age level. ‘In school achievement situatiéns., where the thought-—
ful, cognitive and seif—mtlvated approacﬁ is f‘osteréd, internal child-
ren would clearly be at an advantage. ‘ On the other hand, tasks -immlv—
ing immediate or shap Judgements based an external cues, such as sort-

ing or classifying, n_light ke best handled by extermals.

: 3
This fn.nd:mg J.S oons:.stent with.the literature dealmg with the

A
qualltat.we aspec:t:s of t‘ne problen—solvmg SklllS of both internals
and externals. It suggests that w:Lth this type of task, locus of con=

trol set can dlfferentlally affect mJ.tJ.al performance, hqwever, it

i y differences in the,predlcted d:Lr-
all trials. An urxierstand:l.ng of this
A i_s discussed in the £ ming‘section.
theorists have; ccmmnly cbserved that under neut.ral An- o '
and part:al zemforcement schedules (as ‘used in this study) .
on probablllty leanung tasks seem to persist in choos:mg the "
pquently relnforced event even after several hundred trials
Consequently the number of sucoessful responses .is

r
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much less than if subjects had consistently chosen the most frequently

reinforced event. 'This reflects the continued use of alternating stra- -

tegies with these subjects in spite of the fact that maz.dmizing would
result in a highe; level of suceess; this has already been observed in
the present euldy and in the literature on problem solving in children
(Wéir, 1964). The explanation for this is of same controversy among
learning thearists. - |
\ Social learm.ng theorists such as Rotter (1966; Rotter, Chance and
Phares, 1972) would posit ‘that locus of control would play a -rnajor part

in the maintenance of alternating-behavidurs. Accordir{gd':o this view-

_ po:Lnt, internals should persist longer at exploring for a successful .

solutlon to a probability leamumg task especially if they view the
task as J;equlrlng some degree of sklll, before shifting to max:mz:.ng;
the reverse wpuld be true for externals. Iawrence and Fest:.nger (1962) -
deal with this issue in terms of cogm.t:l.ve d:Lsscmance, part:.al
re:.nforcetrent leads to cognitive disscnance dur:l.ng unreinforced trials,
at task behav:Lour ¢ontinues because the subject is re:.nforced part of
"the time and glvmg &) would result in disscnance w1th this ;eallty
Ol:hers (Sheffleld, 1949 Capaldi, 1966) hypothes:Lze the effect as bemg
due to the persmtence of a response which has been reinforced for a

long period of time after the reinforcement has taken place. ’

~

¥ Causal attribution theory (Rest, 1976; Weiner, 1972; Weiner, Heck-
- . ' . ' * . o~
hausen, Meyer and Cock, 1972) proposes that the subject’s behaviour on

o
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of the reinforcements or non-reinforcements. Studies into sﬁbject be=~
haviour under various rein;‘forcenmt schedules has shown that different

schedules of reinforcement lead the subject to make different kinds of

causal \explanations for task outcame. For example, causality may be
to the reinforcement schedule itself, to luck, personal
ability or\ individual effort. T'Neiner‘ (1972) argues that the skill-
charce dimension (Rotter's locus of cc’x:trol éjmansion) is actually
confounded by a stable — unstable dimension so that changés in expect-
ancy are not caused by locus of cdnt.rol f;actors alone, but also by
beliefs about ?tability {i.e.; deg;:ee of task difficult.:y, persondl .
ability) and instability (i.e., amount of effort, luck). The stability
or instability and :i.nternality. o:..extexnality of these attributions will-
determine task persistence. o ’ |

. MM@, randam partlal %‘e,i’nforcement schédgles have been fourd to
lead to" unstable luck attributions which result in relatively -small ex=
pectahcies for change in task outcome .and a greater xes:istance to response
extinction. 'I‘here.fore, subj‘ec?ts uﬁder this kind of schedule will tend
to pers:.st longer in the use of a least frequently remforoed event
which results in a. lcw level of successfulr‘ sponding. It is 1mportant
" to note too that many t.t;ials of & random schedule must occur before the
" subject perceives the task outgcma ‘as due to uns?able(uc? factors %

(Rest, 1976).
If, afté:; a. number of tri'als' ,, Sbjects would begin to attribute
" their failures or successes to luck rather than skill factors, attri-

bution theory would predict that they would persist longer at the .\ -
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task without "giving up" their complex hypothesis-testing to maximizing.
This effect would apply to all subjects if all received identical rein-
forcement schedules, and would result in similar levels of expectancy -

for reinforcement and outcame. It

ould also result in similar levels
of performance across subjects.

——

It may be, therefore, t subje in the present study were affected

by at least two kinds of factors. First, they enteted the task with their
locus of control set, in which their general expectancy for successful
outcame in this novel situation‘depended on their own‘skill or on chance
factors as described previously (Phares, 1976; Ro.t‘.cer' and Mulry, 1965).
Their initial responses would be based on this set, and on any additional
fagtors such as instructions or the anticipation of a valued ;:einforce;:
follcmng the task. Jhis study confirmed that differential responﬁmg

was appa,i'e.nt in trlal blocks one and two, as expected by social learnlng

theory. = Secondly, once subjects began to realize that th.e trials provided

only partial reinfgrcement) of their cho:.ces, their expectancy for success-—
ful outcame .1.1'1 thlS spec:LfJ. context would diminish., Attribution theory

L

suggests that subj would then begin to alter their attribution for
success or fallure to thatlnwhlch unstable luck factors predcmlnated thus
neutrallzmg their lnltlal general expectanc:.es, eSpe&ally for the
internals. If tl}as is S0, then s.un:l.lar levels of performance should be
seen foll the J.mt:l.al trlals, J.J:'J:espectlve of locus of contrel

or J.ncentwe cond_ltlon. The 1ack of differential performance was‘ob—‘
sexveﬁ during this study Addltlonally, since the subjects' expectancy
for potenta.ally/rece;\{lng a ‘xeward would be diminished -in proportion .

) ‘ & ’ . . . 4 4

)
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to their success ratg, the motivational effects of the incentives (if

any) would became very low, and possibly secondary to the more immedi-
. < : - S
L ]
ate reinforcement of carrect choices. This diminished incentives ef-

~—

fect-was observed during this study and has also been documented by
. Witryol (1971);%it will be discussed in a later section.
Main effect of trial blocks. A significant (p < .001) main effect

| ) , .
Yof blocks was present throughout the ten blocks of tén trials; regard-

less of sex, incentive condition or locus of control. This indicates
a contimuous learning effect for all groups over all trials at a fair-

ly uniform rate and is a phenanena cu&mnly obSe.rvad in human learning.

Wh:Lle there is Zscrre evidence to suggest that late elementary school’.
childrén prefer blue over bther colours (Staples, 1932) it is unlikely -

that this vpuld hav*e resulted in a low initial choice of blue ard a uni-* '

form increase in the Moice of this colour across all groups. Rather,
subjects seemed to be responding to the fregquency of occurence of blue -
in mnjmcﬁm with partial reinfo;:ce.rrent for its seiection; in fact,
many SUbjeCtS were able to exactly match their responses to this fre-;

‘quency per trial block. -~

' However, the previoas analysées and ﬁi‘escripi?-ive ‘data shows that the
rate of learning for each gfqup was not ldentlcal Figst, an exam.u'1a-
-tion of Figure 4 dénonstrates that over the 'fir.st twss trial blocks ‘c.he'
e.xternals :Lm.t:.ally learned at a s:.gmflcantly faste.r ;ate than inter-
nals although their performance was erratic; ‘whlle it appears that
asynptotewasreachedby'l‘z, thlsgrmpsrmvedasemrdhmstofleam

mgafterT,mthwhatappearstobeaseoorﬂasymptoteatT

4'I‘hJ.s
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suggests that although initially faster, the externals seemed to be be-
having in a reactive, almost impulsive way causing them to miss essen-
tial cues which then lowered their rate of success. Meanwhile, the
more deliberate and cognitive internals continued to learn :at a slower

" but more’ even rate, which eventually met that o£ _;lﬁ ';c\gié.mals by"]_'.‘s,'

-+, after which their rates of 1eain:i.ng were approximately the same.

Secondly, Figure 3 shows that within the external boys there was
more variation in perfonnanoe tha}\ w1t‘m.n the internals. It was the
external boys who J_nltlally performed at a higher level than,all other’
groups during flve, of the initial ‘six trials. They alse scored higher -
than the internal boys over all.but the last trial block. It would
appeai: that the cambination of be:l.ng both external and male at thz.s age
level may place a child at a slight aﬁvantage on simple prot;le:_n—solvihg
. tasks. While not fully explained, it may be that the qglural expecta-

tions for boys to be less J_nh:l_bltec‘xandnore adventhzesane plays in |
synchrony with the less cognitive orientation of the s and re-

sults in subjects who are more Basily conditiornied to making blue choices.

.Tl%d:rdly,tmperfomlanceofmeboya:ﬂginlextemalswasmreer-

ratic and variable than internals a group. JFigure 3 shows that
 learning for the internals proceeded at a steady pace, with an even and

gradl..lal siope showing little variation between boys and girls. However,

the externals’ cu.rves are Jjerky and"uneve.n, show:.ng several wide varia-

tions between the boys and girls, This obsewat.lon J.S supportlve of

- the locus Of controY literature which describes the internals as being
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: rnc‘>re careful and ::ognitively involved beforé makiﬁg decis'ions (Julian
and Katz, 1968 Iefcourt Lew:.s and Silvermman, 1968; Rotter and Mulry,
1965) while the exte:nals Seem more easily mfluenced by the reinforce-
ment’ schedule and their deperidendy external cues (Deever, 1968).

These data als:o suggest slight sex differences within the external

—_— 3

group.

. -
'I‘hus. while the main effect of BLOCKS shows 'steady learning across
F]

gmups , the descr::.ptlve data and the previous analyses indicate differ- '
e.nt.'l.al sex and locus of control effects which result in different learn-

mg curves durlng the early trial blocks. -
v - : ;
_ . \

.‘ Interaction Effects ' {

v -

)

Interaction of locus of control x condition x block. A significat:/ o E

three \vay interaction effect (p < .05) between locus of control and in=

centiye condition was found over the first two trial bl . This in-
teraction is a ccmplex one which requi_res same elucidation. It confirms

the m:.n locus of control effects desch.bed above, and consolidates the

argument: for dlfferenoes in perfom\ance over the initial trial blocks
———

on factors other than locus of control alone. That is, subjects on
this/ask clearly respanded differently to the various incentive condi-

tions and th.ls éfected their performance en the probability learnmg

]

task Atthesanetme smcetheroorelsna:é.nal arxitheseef-
Y

fects were not present following the initial trials or in the descrip-

LY

tive data, it 'ié‘possible that their overall validity is questionabl'e. ¢

:.'-5' .
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) .I Any mterpre’catlon of this interaction should be done with cautlozn,
bearing J.n mind that the findings may not be as strong as they appear
Nevertheless, a manipulation MQrcsrent value of incentives.
was the focus of this s{:udy, and’ the findings may still be m'portant

:.n’ﬂ'mestudyofmltlalleammg. s , \‘

Accord:ng to soc:Lal learning theory, :.f e.xpectancy for reinforce—
ment and s:.tmat:.on rema_'l.n constant, the.n J_nforcelrent value
- should result in changes in behavmur po;Li l (Rotter, 1966) Puring
this study, non-—specz.flc materlal arnl social mcentlves/were offered to
sub]ects under standard cond.ltlons; s:.nce dlfferentlal initial perfor—- .

'mance resulted these incentives must have had J:emforcanent value for

sub;]ects and were motivating for them at the onset of the task.

Externals were more sensitive to a]_l incentives than were thesin-
e

‘ternals. This is in keeping with Fhares (1976), Taub 4hd Dolliriger..
(1975) -and Lefoourt, Lewis and Silverman (ﬁsa) who have reported that

. externals are more depemient on ext.rinsic reinforcérs in order to do
well, It is also consistent with the Kneavel (1978) ' Strlckland (1970)
and Deever. (1968) studies which indicate tha;-. internals are ‘more self- ~

’

reliant and xes:l.stant to experimenter- J.nfluence. S:LmJ.larly s Taub ard
bDollinger (1975) found that J.nternals we.refless affeated by J.ncentlveé

"swasmprwedbytheuseof.rewards

;e : "-".,

Internals seemed -wst influenced social incentive canditions, .

and for this group the anticipation of jpositive social respanses seems

th_'Le the performa.nce of




'andactedupoﬁ'bytheextemalsandthlsmyhaveservedasamrépav— Ce
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This is in keeping with the developmental studies on the decreasing - t C

value of material incentives witH mcreasmg ag‘e as described by

W:.tryol Tyrrelarﬁluﬁen (1965) an:'lw:.thahroadbodyof 1\1.te.ratu.re ' .

on the social develoz:ment of children at this age level (Hurlock 19723

In spite of the previcusly ’descnbed J.ntl.rmsz.c motivation ;&autoncmy .
of the adult internals (Deever, lQGBﬁmtTmal children seem to func— ' o

tlmsamrhatbetter 1ftl'eyant.1.c1pa§:esarek1.rﬂofsoclal recogmt:.on 4
_ :

-
3

Externals, although sensitive to social and: natg.ria:f'ince_ntives,

tended to give mofe responses when under control (non-incentive) condi- ' L

tions, This indicates that control externals samehow "caught on”"“Q. | - |

thetaskfastertlnnothergralps 1twasalsot1usgroupwmchuseda‘

h_'Lgher proportlon of MAT strategies which pr%vn.dedthanw:.tha ST . " X

h.Lghe.r 1evel of success. This fuxih.ng is espec:.ally :Lnterestmg since .

'extenmlsareusuallycmxslderedtobennredeperﬁentmextemalcues.:

and reln.forcements in qrder to do well {Taub ana Doll:l.nger, 1975- Ief- | B .'l
court, lewis aJuiSllveman, 1968) arﬂmde.r control condltlms these I

vbuldappeartobeabsent. Itmaybethat:.ntheabSemeofstateddl— ' -

nd

"

rect.a.ms, &ucﬁ'pated expe.rmenter &r teacher. approval was percez.ved

erful I.J.ncentlve for thls_group than e:_.the,r mate._r:,al- qr goc:.al corditions.: A
That is, left with no particular stated reason for doing the task and " Cy :
based on prmr experlerwe, the control externals muld‘have prefmed = o [

thattherewouldbesanefomofextrmsmremforcement J.nthlscon— R

text; the most log:.cal place from which this might be dellvered would S

be same authar::.tat::.ve pea:sm such as the expermenter h,ls a‘Ss:.stant or

-
- ) > . e - - - "
. F I . o . .
. : . . S . "
.
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the teacher. This is consistent with Phares (1976) who explains that
the lack of e.xpllca.t J_nst.ructlons allows subjects to react in the:u: own
characterlstlc fashlon as externals or internals. This might also tend
tc3 ‘canpound the mtivational effects of the other incentive corditions
and account for same: of the differences in performance between internal

and external groups.

Incentive conditions did not differentially affect subject perfor-
mance follw:mg the initial trlals ' and this issue deserves further dis-
cussion. Since J.ncentlves did have an Jmpact on the subjects' early
performance and not later on, it is -pdssible that the value of the in-
centives did not remain constant as ‘the task proceeded. The non-speci-
fic nature of the Egentives , for example, may not have been powe;:ful
enough to sustain differences between groups following the initial
trials. The literature in this regard is inconclusive, with studies
repor&g tl}at non-specific incentives both are (Coady and Brown, 1978;
Morris and Coady‘: 1974) and are not (Bastien, 1976) effective incen-
tives. These same incentives were ‘able-ﬁo differentially influence
thfa problem—solving behaviour of fifty subjects in a pilot study prior
to this research.. The general literature on incentives has found in-

centives to be effective in influencing behaviour (Witryol, 1971) but

with all age groups. Lewis, Wall and Aronfreed (1963) and McCul-
2 and Stevenson (1960) found no incentives effects with late elemen-
school children. These studies did not, however, predict or more
closely examine initial learning effects which mighi: have occurred

since experimental methodology has generally focussed on static s’tatis— .
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tical relationships rather than on seduential effects along a temporal
dimension. As mentioned previously, Witryol's. (1971) reviewlof the in-
centives literature noted that incentives effects often diminish follow-

ing the initial few trial blocks.

A further explanation might be that the expectancy for actnally re-
ceiviné the incentives diminished in response to the perceived'oﬁtccrre,
and thus had a less immediate impact on behaviour. As the probability
task proceeded, subjects would be increasingly confronted with the fact
that their choices were r‘lot corz:ect l|00% of the time, nor was a solu-
tion easy to find. Therefore it may have seemed increasingly unlikely
that they would be able to cbtain the revard, thus diminishing generalized
expectancy for success and élso incentives effectiveness.

The probability learning task itself, with its occasional reinfor- |
cement of correct responses served to sustain high interest and enthu__—
siasm by sibjects. During tRis study no subject exhibited boredam; in
fact, most were highly enthusiastic about continuing the task beyond
the one hundred trials and many wanted to return on another occasion.
It is possible, even likely, that the reinforcement value of finding a
solution to the task began to exceed that of the incentives so that it.
became the task itself and not the anticipation of the incentive which

was of greater reinforcement valtie to subjects.

~

In addition to these possibilities, attribution theory offers a .
plausible alternative, While the novelty of possibly receiving a re-
' ward may have helped to influence initial enthusiasm a:d;/gn@h.vaﬂon

L] - '\;

o
. @
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(Witrvol, 1971), subjects cuickly became aware that success or failure -

Ld

on a trial ‘was not a function of their own skill, but_ rather dvue to
luck, or chance ar the. reinforcement schedules which were beyond their
control., Weiner, Hec}dlausen, Meyer and Cock (1972) describe hbw, after -
the initial trials, subjects came to attribute their outcomes as due to
m‘ustable uck factors. Roi:ghly translated into Rotter's social learning
theory £ . rk, this would suggest that increased experience with a
£ask leads {to lessening impact of reinforcemént and reinforcement value,
and #ould A£hus result in similar levels of performance for all subjects.
If this viev.u* holds, it would be expected that more Tonstant personality
c:haracte;:iétics such as locus of control and sex—roie behaviour should
persist ionger ‘across trials than the transiént anticipation of a .
non-specific reinforcer. ' In f;-act ,‘t;lmt seems to be what took place during
this study; as trials progressed the incentf.ives effects quickly diminished
while locus of control and sex effects continﬁéd to differentially influ-
ence perform.::lnce until mid-task, after which there were no significant S
di fferences between groups. / L ' ~

This area is one which requires further study through empirical re-
search into initial learming, possibly by using a series of s'hort"'tasks m/ﬁ‘,
(e.g. concept acquisition, perceptual discrimination, probabil'ity‘ learn-
ing, digit cancelling, etc.) under various incentive conditions in order
to clarify the issue. Replication of this study using a. neutral task
which is less :.int_rirrsically reinforeing (such as digit canqel};i.ng) would

'also help to verify these findings.



89

Interaction of locus of control x sex. Moderate levels of sigﬁifi—

cance were found in the locus of control x sex interactions over the
first two trial blocks (p < .10) and the first five trial blocks

(p < .0L). While these failed to reach the required levels of statis-
_ tica.l significance, their peréistence ﬁmwg?mut the first half of the
probability learning task and the superiority of the perfomancé of the
e:ﬁternal boys (Figure 3) as described previocusly, merits cautious con-
sideration. Moreover the ANOVA of the fifth trial block shows a signi-
ficant (p < .05) locus of control x sex inter;ction and slight main sex
effect (p < .10), addiné strength to the suggestion that sex differen-
ces may be mportant in the problem—solv:u.ng pe.rfomance of internal and
external children at this age level.

Strategies

In the discussion thus far the statistical and descriptive presen-
tations have. indicated that in spite of the overall lack of results,
there may be initial differences in learning as a function of locus of
control, incentive condition and possibly sex role variables. An ad- °
vantage of selecting a probability learning task 'for this type of re- -
search is. that it also offers a closer examination of-the cognitive - o
| strategles used by subject groups to solve the task (Weir, 1962) . That
is, by looking at the trial blcck perfomxance! :Lt can be seen how sub-
jects fespond to the re:.nforcement schedule —— if they are maximizing,
probability matching or alternating in their approach to the task (Gou-~

_ : \
16t and Goodwin, 1970; Iewis, 1966; Restle, 1962). Studies have shown

mremra
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that age is a factor in the choice of strategy, wit-h yvounger children
tending to maximize (Jones and Liverar{t, 1960; Stevenson arﬁ:Weir, .
1964) . . Adolescents and adults seem to begin a task with alternating
s&ategies, bdt eventually return to the maximizing responses seen in-
young children since it provides a higher level of successful res.pon—
‘'ses (Weir, 1964; Lewis, Wall and Raronfreed, 1963; Crandall, Soldmon
and Kellaway, 1961). Ma;st studies focus on the strategieS'used.by.sub—
jects over the last several trial blocks, or following asymptote (Gou-
let and Goodwin, 1970; Weir, 1964) rather than across trials. The pre-
sent study will examine these strategies as they alerged across trial
blocks in order to demonstrate that at this age level, subjects are

flexible and responsive to the re:n.nforcare.nt schedule.

An analysis of the strategies used by the 180 grade six subjects in
this study showed that, as a gro;lp , they initially used ALT strategies
in attempting to solve the probability learning task. "Ihey also modi-
fied their strategies with each subsequent trial ];Jlock in response to
both the demands of the tash\and the rates of reinforcement which each
str‘ategy provided. Although MAX strategy would have provided the
highest success rate, most of the\subjects were still too cognitively
imnattllre to use it; instead, subj tended. to gues_s and to change
strategies in response to the random ‘pattern of reinforcement. This is
sup"portive of Weir's (1964) finding of lopmental changes in ‘the se
of strategies with increasing age-, with alternating "stx:ategie_s being
most cammon at this age level. "It is also i ksep:.ng w1th Plaget's des—

cription of children at the late concrete atlonal perJ.od (Inhelder
. - .

" -
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and Piaget, 1958).

There were no clear md:.catlms of consistent use of one partlcular
strategﬁ( over all trial blocks; rather the subjects in this study seen;-
ed to be in a transition stage between the ALT approach described by *
Weir (1964) in late childhood and the more ccmplex MAT and MAX strate—- '
gles seen in teenagers and adults. Within each trial block there was
a steady increase in the use of the MAT st.rategles, and later, a sl:.ght .
increase in the MAX strategy ac:r:,oss blocks with a continuous decline in
the use oil’ ALT strategies. IMa:d.mizing strategies were rarely used by |
subjects in this.study. Clearly, subjects at this age level are sensi~ B
‘tive, flexible and responsive o the demands of the probability learning
task. Diffe.rences in strategy in reiation to locus of control, sex and-
incentive conditfcn were suggested by the descriptive data, but impos-
sible to determine through the u'se of inferential statistics because of

N
%

the small number of subjects in each cell.

The prev:Lously reported initial dlfferences \J.n resporxilng between
subject groups was fac:.lltated by a decreasing use ofz the ALT strate—
',gles in conjunction with an increased use of the MAT strategy As a.
group, externals more qulckly dropped the ALT strateg:.es over the first
two tplals than did the internals. This was especially so for \the CEB
group, whose abilityJ to focus concretely on the task proviclled them with
superlor performance over all other subjects in five of the six initjal

[N

trlai.s. Over all tr:Lals this group had the lowest percentage of ALT

L

strategies (35.33%), the highest percentage of MAX strategies (7.33%)
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and the second h:ghest percentage of MAT strategles (22. 00%) This
'suggests that this group were less exploratlve and cog'mtwe in their
‘ search for strategies, while being more responsive and more easily con-
ditioned to the occurence of blue than were othef groups. The CIG
group seemed more cognitively involved with the task; over all trials
this group had the highest percentage of ALT strategiee (58.00%) .-
'I‘heJ.r relative preoccupation with finding a correct solutlon to the
task, however, resulted in a lower responsivity to the occurence of ‘ "'
blue as demonstrated 1n their low percentage of MAT (12.67%) and MAX

(2.00%) strategies.

Ih spite of the cultural expectations for boys to be more adventur- & ’
, ous and actJ.ve, and girls to be more inhibited, very few studies with
children report sex diffeérences in problan-solvmg performance at this
age }level. One possible exception is McGhee and Granda_llv(lQGB) who
found that self-responsibility for academic failure was a better pre—
dictor for boys, while eel.f—resﬁonsibility for success was a bettéer
predlctor for girls cm the Intellectual Achievement Questlon.na:re.
Others (Lessing, 1969 C:randall Katkovsky and Preston 1962) fourd no
sex differences at this ege. Similarly, when viewed as isolated vari- '
ables during the present study, no differences are discernable in choice
of strategy Yy boys and girls, internals and externals. However, the
interaction bethee.n them seems to generate a potentiating effect, es-
pec:.ally under non—lncentlve conditions when subjects tend to react in
the:lr own characteristic phlcm. {Phares, 1976), and this seems most

apparentmtheextemalboysandmtemalguls. That is, in the ab-

Y
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sence of any instructicnal or motivational set, internal girls tended

to persist at developing and rejecting a variety of hypotheses, while

.external boys tended to notice the repetitive freque'r;cy of blue and

responded to . it without the same degree of exploration ar alternmate

solutions.

The following section will present the summary and conclusions of

the study; :Ln addition, suggestions will be made for future explora-

" tion. E ' - )

.
-

Summary and Conclusians S ' o

'I‘hlS study examined the effects of locus of control and -
non~spec1f1q material and social incentives on a probablllty learnlng
task using grade s:i_x_ pupils as subjects. The review of the literature
indicated that locus zf control was a learned; generalized expectancy
far control of reinforcement and develops towards J.ncreasmg internal-
ity with maturity pr'ovided that -pos‘;itive and facilitative environmental
experiences are present. External subjects perceive rewards as contin-
geﬁt on luck, charice, fate or powerful others; internals perceive re-
wai‘ds as be:mg under their own control. A number of scales have been

developed to measure locus of control in both children ‘and adults.

The literature on incentives suggested that incentives can influ-
ence child behaviour on experimental tasks but that the value of the
incentive itself depends on prior experience Wlth the reward, as well

as the context in which it is offered. While m&riﬂ incentives havg
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'been found to be of value to preschoolers and young children, social

kinds of incentives seem tg-?a\s's"tm‘e more value by the late elementary
years. - "

" A two-choice probability learning task was chosen as the dependent
variable since they have been widely used as a method of studying problem—
solving behaviour in children and adults. The tasks are simple, ego-
involving and responsive to a wide latitude OE }Jossible independent {
variables fram which inferences about developmental changes can be made
a?xoé;s age. They also offer,an opportunity to examine the'sub:'!ect's
awareness of the reseponE‘;e schedule and the strategies used to maximize

successful outcome.

Subjects were first screened using thé Peabody Picture Vocabulary
Test and the Nowicki-Strickland I-E Scale, and then randomly assigned

to one of twelve cells. The probability learning task consisted of

. 100 trials of anticipating the occurence of two colours and was admin-

istered to groups of up to fifteen students on the basis of treatment
condition, Their responses were recorded on an answer sheet and were

analyzed in 10 x 10 trial blocks,

]

The study was unable to demonstrate that incentives can have a sig-
nificant impact on the problem-solving behaviour of internal and external
grade six boys and girls. The -inherent methodological difficulf.ies of
using a probability learning task, which itself seemed to be intrinsical-
1y reinforcing for the subject group, made it difficult to draw clear
conclusions concerning the impact of incentives or locus of control on .

behaviour. While subjects entered the'unfamiliar task with a generalized

expectancy for outcame based on their locus of control set, experience

1
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. with the task gradually created a situation in which they realized that
_success was impossible. Within this context, their s‘pecific expectancies
for outcome seemed to diminish -over trials, thus neutralizing the differ-

ences between. groups and reéulting in overall lack of significant results.

However, it does seem to.support Rotter's notion of the effica;:y of

generalized expectancies in novel situations, with limited predictability

for expectancy folldwing e}gperience within a specific situation.

. When examined more closely, differéntial effects on initial performance

were found. Significant locus of control effects were seen in trial blocks

one and two, w:.th externals outperforming the interngls., This was i_n;c.er-
preted as’ a difference in initial learning of the task, with the less
cognitive orientation of the externals enabling them to more readily note

the occurence of the events, while the internal's attempts at finding a

correct solution to the task lowered their rate of successful outcome.

Across the first two trial blocks there was a significant incentives
and locus of control effect, with externals learning faster than internals
under all ince;lti\re conditiéns, but especially under non-incentive condi-
tions, This was ini‘:er.pretea in temms of the external's dependency on
extrinsic -reinforcers, and as the result of an anticipated reinforcer
from the examiner or a\teérher arising from the projected expectations

::'>f the more dependent externals under non-incentive conditions. Ihternals

scored higher under social incentive conditions; both groups daid pborést

under material incentives, which is in keepiné with the decreasing value .

of material incentives in combination with the surge of interperscnal

aw!'a;:"eness, at this age -level.
A moderately significant locus of _control X sé_x of subject interac—

tion was found over the first five trial blocks, with the external boys
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outperf;ming all other groups. This was seen as a po;-:.sible potentiating
effect between the non-cognitive approach of the externals and the
adventuresome nature of the boys wh:l_c:h resulted in a greater suscepti-
bility to noticing and conditioning .to the occurrence of the most Fre-

quently occurring event.

Viewed s;aquentially along a temporal dimension, this study suggesté
that varic?us effects may occur throughoﬁt the course of a research study
which may be overlooked in the overall analysis. During this study it
seemed that as trials progressed the incentives effects quickly d.i.minishe_d
while locus of control and sex effects continued to differentially
influence performance until mid-task, after which there were no signifi-
cant diffe.rehces between groups. This was explained in terms of the.
transient novelty effect of the non-specific incentives, Rottef's social

learning theory and causal attribution theory,

In their use of strategies, all sample groups began by predominant-
ly using alternating strategies 'but gradually introduced probability
matching with ea& subsequent trial block. Maxjmiz‘ing strategies were |
rarely used by subjects in this study. This was seen as indicating
subject sensitivity and Flexibility with respect to the task and is
typical of children who are in the pre-adolescent transition 'period _
between concrete and formal, abstract logic. Internal girls and external
boys showed wide variability in their choice of.strategies under non-

_—-incentive conditions, with the CE:B group showing a very low proportion
of camplex;” search strategies (alternating) and CIG showing the reverse,
. | This added to the suggestion of a potentiating effect between locus of

-
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control and sex of subject under neutral conditions within these two

Recamendations for Future Research

Thi_s study illustrates that late—elementary schoolchildren appear
to be in a transition period with respect to sex-role expectations, in-~

centives value and problem-solving strategf formations. Many studies

have reported differences in these areas, both above and below this age

level; it may bé t‘tﬁt these children are in a period of psychological
éha_nge which is preceeded and £ollowed by more stable periods during
which research findj.ﬁgs ‘can be more clearly differentiated. If this
is so, then a developmental study examining the interaction between.

locus of control and incentives could be a valuable one.

In the course of such developmental research, attention might focus

on aspects relating to initial learning responses. This.could be done

using a variety of shbrt tasks tapping a broader range of behaviours

under various incentive conditions in oxder-to more fully understand
this potentially important aspect of human learning. Anvexamination of
the subject's choice of response as a function of the reinforcement
schedule i{':sélf may also reveal differential locus of control, sex or
incentive effects. The use of a two—choice probability learning task
appeared to be of same intrinsic reinforcement value to subjects during
this study and may have éontrib to the lack of significant differ-

ential effects; therefore, < task may not be the most appropriate

4
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' .task to use in future, studi;s of this kind. These investigations will
j. necessitate larger numbers of subjects and moré camplex analyses than
C . I, |
were within the scope of this study, but might discover significant

findings which could be both theoretically-and practically relevant to
v /

the study of learning. : _ ' /’

The use of incentives in child research has\ :\‘[et to be systematical- [
' ly explored. Studies have tended to focus on the minute reward values
of specific rewards, v&1ile overlooking the impact of personality vari—
ables, experience with the revards, delivery of rewards and context in -
" which they are offered. In spite of general trends, very little is
actually known about the developmental changes in incentive value with
. “increasing age; moreover, incentives have vet to be carefully‘ ined
" and applied in ways so that the interpretation of the results of vark
ious studies can be campared. The differential effects of non-specific
and concrete incentives bn performance mist also be investigated.
The examination of the problem—sqiving sti‘ategies generated during
probabilify learning and other tasks is one which should be exploited
by developmentalists. It has the potential of providing valid, trans-
ferable % which can be collected us:f.ng~a variety of independent var—
iables, and is intriguing to both subject and researcher alike. Here
too, cognitive strategies have not been clearly defined, differ‘entiat-
. . ed, and adequately integrated with psychological theory. The use of a.
| . larger sample population would allow a more .detailed analysis-of the

" use of strategies and the changes in the use of strategies in response

T e Y T R e e, - . : i i
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to various independent variables. Consideration, must also be givén to

the 11terature on contingent and non-—contmgent feﬁdback remforce-— o

- AN

ne.nt schedules and other such task variables as they relate to\'mcen
tive and persmallty effects on perfonjance. For example, a non-ran-
dcm reinforcemen ule might result in different patterns of

) .strategyusetl'xanwas?seenmtheprese.ntstudy. ’ - f
T . -

Fmally, the results of this study reinforce the view that any ex~ .

/-_,zn&at.lon of cognitive ,proble!p—solving must consider that solutions

a sequential, temporal dimension. By focussing exclu-

N’ -
. \ - .
sively \on £tatic statistical relationships, n@oﬂmt@ﬁﬁv?nx\
escripti which may amplify the ‘quantitative data, may be over—
s expecially relevant in studies with children and .-
o T
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Dear Parent of Guardian, .

Your child's class is being invited to become part of @
research study investigating how children learn., It will take
about 30 minutes of class time in each of two Sessions over a

period of a week so that regular schoolwork will not be disrup-

The first session will consist of a questionnaire which
will help to determine scme of the children's attitudes and does
not incquire about personal or family matters. The second session

will be a simple learning game which children everywhere Seem to
enjoy. .

Please sign the permission slip below and retwrn it to
the teacher in order that your child may be included in the
study group.

Thank you for your co-operation.

Sincerely yours,

' John R. Swaine, M.A.
Research Director

My child o , (Date of birth)

Mr. Swaine's study on hew.children learn.

Signatﬁre

PLEASE RETURN BY WEDNESDAY, NOVEMBER 9th, 1977

has my permission to partigipate in
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REQORD FORM FOR GROUP ADMINISTRATION OF
THE PEABODY PICTURE VOCABULARY TEST
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. School:

'I'eache_r'_s name:

Circle cne: boy girl

Today's date: Year: ¢ Month: . Day
Birthdate: Year: Month: Day
Instructions: -

; On the screen you will see a series of number slides, each
one having four mumbered pictures on it. You will hear a word, then
try to identify the picture which goes with the word you hear. When
. you have decided, put an X through gne of the four numbers beside

~ the slide nmumber on the answer slgeet.' Here are same practice ones:

v

'8lide Number " Answer N
‘A, 123 4
' B. 1 2 3 4 P
C. 1 2 3 4 '

.~ Raise your hand if you have any questions.

1.
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slide © - Slide | " Slide |
NMmber ~ Answer  Mmber  Ansver  Mumber  Answer
50 1 243 s o 1234 w2 V234
517 1 2 3 4 72 1 2 3 4 93 1 2 3 4
52 1 2 3 4 73 12 3 4 94 12 3 4
53 1 2 3 4 74 1 2 3 4 95 1 2 3 4
54 12 3 4 75 12 3 4 96 1 2 3 4
55 ., 1 2 3 4 76 1 2 3 4 97 123 4
56 1 23 4 77, 123 4 %8 12 3 4
57 1234 7 12 3 4 99 . 1 2 3 4
58 123 4 79 12 3 4 100 1 2 3 4
59 1 2 3 4. 80 1 2 3 4 101 123 4
60 12 3 4 81 1 2 3 4 102 1 2 3 4
61 1 2 3 4 82 12 3 4 103 123 4
62 123 4° 83 1 2 3 4 104 123 4
63 1 2 3%4 84 12 3 4 105 123 4
64 1 234 7 8 1 23 4 106 1 2 3 4
65 123 4 8 12 3 4 107 123 4
66 1 2 3 4 87 12'5.4 108 12 3 4
67 r 2 3 4 88 12 3 4 109 1 2 34
68 12 3 4 89 12 3 4 110 123 4
- 69 1 2 3 4 90 12 3 4
1 2 3 4

70 .1 2 3 4 91







B e mvpstarit - RESU I EE T
.

PREVIOUSLY COPYRIGHTED MATERIAL
IN APPENDIX C, LEAVES 120 to 122,
. NOT MICROFILMED

120 - 122 .- The Nowicki-Strickland Interna]-Extérnal Scale for
Children.
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Date:

Name::
Teacher's name:

Grade:

School:

Choice

Choice

Choice

Choice

79

Y

53
54

27
28
29

80
81
82
83

Y

¥

55
56
57
58

Y
Y

30

Y .

84

Y

32

Y

85
86

59
60
61
62

33
34
35
36

Y
Y
Y

Y

87
88
89
90
91
92

B Y

10

Y

Y

63

B Y 37 Y

11

64
65

38

Y
Y

12

Y

39
40

13

66

Y
Y
Y

14

¥
Y

93
94

67

.68

41
42

Y

16

95
96

69

Y
Y

17

Y

70

71

44

18

97

Y

45
46

19

98

Y
Y
Y

72
73

¥

20

Y

99
100
101
102
103
104

Y
Y
Y

21
22

74

Y

43

75
76

Y

49
50

23

Y

24

¥

77
78

51
52

B 'Y

25

Y

Y-

Y

26

105



APPENDIX E

Al
PROBABILITY- LEARNING TASK RESPONSE SCHEDULE,
SHOWING TEN TRIAL BLCCKS AND THE RANDOM OOCURANCE
CF ELUE RESPONSES WITH .70 PROBABILITY
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APPENDIX F

" CROSSTABULATION ANALYSIS OF

STRATEGY CHOICE BY SUBJECT
GROUPS
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TRIAL BLOCK FIVE'

CROSSTABULATION

“Grou

Strate

Totals %

SEB CFB MEG SEG CEG MIB SIB CIB MIG SI6G CIG

MEB

169.2

Row %
Total %

ALT

29.2

oo
M N

o0
™M

[ap M Ee)

uw —

1.5

100.0

7.7 7.7 1.7 6.9 7.7 9.2
: 0.3063

9.2

10.0

2 = 24.80992, df = 22

6.2

10.0

8.5

Column %
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TRIAL BLOCK SIX

CROSSTABULATION

Group

Strate

Totals %
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68.7

<

—

e Q¥ =]

oo
P~ 0

oo
w <

6.
4.3

Row %
Total %

ALT

27.8

o P~

0 —

o~

L O

3.5

100.00

8.7 6.1 8.7 9.6

10.4

7.0 9.6

7.8
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7.0

Column %

p = 0.2145

= 22;

X2 = 26.91519, df
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TRIAL BLOCK EIGHT

CROSSTABULATION

Group

Strate

SEB CEB MEG SEG CEG MIB SIB CIB MIG SIG CIG

MEB

Tota]s %

46.1

4.9

100.0

6.9 7.8 59 88 8.8 7.8 9.8 8.8 9.8 6.9

9.8

3.8

Column %

p = 0.5899

]

19.89012, df = 22

.x2
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TRIAL BLOCK NINE

CROSSTABULATION

Grou

Strate

SEB  CEB - NEG SEG .CEG - MIB SIB CIB MIG .SIG CIG

MEB

Totals %

10.6

100.0

‘8.8 9.7

7.1

7.1

Column %

p = 0.3965

23.09334, df = 22
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< TRIAL BLOCK TEN

CROSSTABULAT

Grou

Strate

CEG MIB SIB CIB MIG SIG CIG Totals %

SEG

CEB MEG

SEB

MEB

55.9

100.0

8.1 9.0 6.3

8.1

5.4 9.0 9.0 9.9 9.0 9.0

8.1

9.0

Column %

p = 0.9646

.
]

11.62632, df = 22
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Analysis of Variance over last Five Trial Blocks

= C

) Sums of Mean
SOURCE af Squares Squares F P
Between:
10C 1 7 .4444 .4444 .0821 n.s.
SEX 1l 1.0000 1.0000 ~.1853 n.s.
IOC x SEX 1 4.,0000 4.0000 L7414 n.s.
D 2 12.2867 6.1433, 1.1387 n.s.
ICC X COND 2 24,2822 12,1411 2.2503 n.s.
SEX x COND 2 18.5267 9.2633 1.7169 n.s.
IOC x. SEX x COND .2 1.8200 .9100 L1687 n.s.
ERROR 1 168 906.4000 5.3852
Within:

BLOCK 4 71.4156 17.8539 12.3485 <,001
10C x BRIOCK 4 3.0333 .7583 .5245 n.s.
SEX x BLOCK 4 1.7444 .4361 .3016 n.s.
ILOC x SEX x BLOCK 4 3.5222 .8806 .6090 n.s.
COND x BIOCK 8 13.6578 1.7072 1.1808 n.s.
IOC x OOND x BLOCK 8 6.3733 .7967 .5510 n.s.
SEX x COND x BLOCK 8 6.5289 .8161 .5645 n.s.
IOC % SEX x COND x

BIOCK 8 - T7.3244 .9156 .6332 n.s.
ERROR 1 672 971.6000 1.4458
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Analysis of Variance of the First Trial Blé:ck - -
Sums of Mean
SOURCE daf Squares Squares F P

Between:

oc 1 6.0500 6.0500 4,5133 <.05

SEX “ 1 6722 .6722 .5015 n.s.

LOC x SEX 1 1.2500 1.2500 .9325 .S,

CaND 2 1.0333 .5167 .3854 n.s.

IOC x COND 2 1.3000 .6500 .4849 n.s.
. SEX x COND 2 T L3111 .1056 .0787 n.s.

I0C x SEX x COND 2 5.2333 2.6167 1.9520 n.s.

ERROR 1 168 225.2000 1.3405 :

J

[——
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Analysis, of, Variance of the Second Trial Block

~ e
- S Sums of Mean .
‘w. SOURCE - af " Squares Squares F . P
. Between: | .
1oC 1  6.8056 6.8056 3.8818 s
- SEX' 1 .0056 . 0056 .0032 n.s. .
I0C x SEX 1 4.0500 4.0500 2.,3101 n.s.
. CCND 2 1.9111 . 9556 . 5450 n.s.
ICC x COAD 2 10,1778 5.0889 2.9027 <.10
SEX x COND 2 .0444 - L0222 .0127 n.s.
1OC x SEX x COND 2 4.1333 2.0667 1.,1788 n.s.'
¢ ERROR 1 168 '

294.5333 1.7532 -
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Analysis of Variance of the Third Trial Block
Sums of Mean . .
SOURCE Squares Squares F P
Between: . .
nc . 1 .0500 .0500 .0225 n.s.
SEX 1 .0056 .0056 .0025 n.s.
IOC x, SEX 1 1.2500 1.2500 .5629 n.s.’
L&C‘? 2 2.7000 1.3500 .6079 n.S.
X COND 2 9.3000 4.6500 2.0940 n.s.,
SEX % COND 2 3.8778 1.9389 .8731 .S.
INC x SEX x COND 2 .3000 .1500 .0675 N.S.
ERROR 1 - 8 373.0667 2.2206 ;
SN .
. \
7
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Analysis of Variance of the Fourth Trial Block - -
Sums'of Mean ’ .
SOURCE X daf Squares Squares F P
to 1 2.9389 2.9389 1.5624 , n.s.
1 2.9389 +2.9389 1.5624 n.s. .
1OC x SEX - 1 L0500 ° .0500 .0266 n.s.-
- ~ 2 L2111 ".1056 .0561 n.s.
I0C x COND 2 5.2111 2:6056 . 1.3852 n.s. (
SEX % COND 2 .8778 . .9389 .4992 n.s.
IOC x SEX x COND ‘“-' L2 ~6333 +2.8167 . 1.4975 n.s.
* 168 316.0000 1.8810
. < ,. . a
: .. -
¥ ’ ,-4:-"_ )
. . ) \‘
S ) ‘ ' -, | L |
-‘ .?' . 1]





