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Th, atudy ,.a.ln •• th. vay in whlch .ff.ctiv. involve .. nt influence, 
~ c 

the ,ffiei_ney of prohla •• olvin) ln atudent' who hava raach.d the Pi •• atian 
~ '" 

Ita •• of for.al operationl. ~lxty f,male adol'Ic,nti att-.pt.d to aolve two 

klnd. of r ... onlnl prohl ... palr.d ln 10lieal dlftlculty but difterent ln 

• that one probl •• ot ,ach palr ~vok,d atrona •• otion.l f •• lina whll. th. 

ot~~ vaa ~.l.tlVlly neutral ln .ff,ct. Th. ra.ulta provide Ivid.nc. that 

adol,le.nt aff.ctivltv do •• lnflu.nc. co.~ltlv' functlonlnl 11an1flcantly 

and th.r.by ,ff.cta horlaont.l dlcal ••• at th la .t •••• Mortover, lt " .. 
t 

,found that luch intuf.r.nc, do .. not, d.cr ... '. wlth •• ', aa thil d'cala.e 

li Itlll .vid.nt in lat. adol'Ic.ne •• 
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L'tatlu.ne. d. X',tl.ctlvitl .ur 1. jua.~nt da l'.dola.cant 

USM 

. ' L"tude wontre da quella .. nla~. l"wotlvltl influence la facultl de 

rl.oudrl 1 •• probla ... ch •• 1 •• Itudtant. qui ont atteint 1. niveau pla.ltlln ( 

d'oplratlon. fOrMell... Soixante .dole.c.nt •• ont •••• y, d. rlaoudre deux 

typ •• d.~probl' ... ba.' •• ur 1. rataonn.w.nt. C •• probla ... Itai.nt .t.l­

lair •• qu.nt 1 l.ur dlfftcult' lOliqul ~t. dllflrent. car un problame par' 
.. 

catl.orle'lu.cttalt d. lort •• r'aetion. '.otive. et l'autre n. touchait qu'l 

de •• entt .. nta rllatlve .. nt n.utr... L •• t'.ultat ... 'tent .n Ividance le 

tait qUI l',fflctlvlt' d. l',dolaae.nt influance le proee.lu. cOlnltlf de 
~ 

.. niar.,.ilniflcatlve .t p.r con.lquant afflcta 1. dlcal ••• horllontal 1 
\ 

ca niveau. It qui plue 'a.t. 01l , trouva qu'une tntul'rence dl la aotte ne .J 
'-

dla1nue pa. avac 1'1 .... la qua ce dlcala.e .It toujoura pr'.ent ver. là 

fin de l'adol •• can~a. 
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.. ' The vrHu vtah •• · to eJtpr ••• h.r apPrcllctatton to th • 

• tudent. of'Mi.a Id •• r'a and Mt •• C~a~'. ~ehool who la 
if 

.... uly p.rttcipatad i,n thia r ... neh. Theil" 'vUUna eo-

. . 

oreration and .nthu.la.~ arA I~.tefullv aeknovled •• d. ~ 

~ incera th.nk. an alla oWd Prote •• ol' ~ocraUa ~:~n;' .~ 
for hl1 •• n~rou. and tnvalu.hla ••• latanc. vith th. atatla­

tical an.1y ••• ~arfo~d in ~e atudy. 

A. "radaI d.bt of Irat1tud. tA due Prof ... or 1 .. ft. lU Tch, 

~y th~.l •. ~up.rvl.or, Vha •• thouahtful Rui~anc. and und.r­
y--

atandinR have b"ponatant .ourct!''' oC oncouu" ... nt throuah 

all .t •••• of thja york. 
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ClIAPTF.R l . ... 
. ' 

.. THE l'ROm.F .. '1 
... , " 

. J~"n r{A~~t chAr"ctort~e. th~ .tAR~ of formAt oparatlon~ by lh& capa-
, . 

rit y to think 01,ft Ilurolv hYtloth~.t_lcO-d.dllct.iYp It'v~l. At thhl RtARe" the 

>·U"e' of r"t'l~rt!vo thouRht _nAbles the "dole.cent ta divorè. hia~tnk~ , 

... 

tuitlly(\ly, thl" proc .... cu of. formal l(jR{C ln .l1i~ ablution of- probiams. This 

• > 

make. ft pOA .. thl~ to ACCt'pt hypothl"ticI\1.propo8tttona in a dPtAchpd m4n-

• tler without .1lowlnR perRon.l a~titud~ and oplnibn to' influ~nc~ rl"RROn-
. 

lnlH it Al1ow~ a hiRh dPRrrp of oh.1ectivity in thinkinR A"d rElRhlanC'e to 

tIIub1l'C'tiv{tv ('v.n in thE' prf'l •• nce of atron~l.y held dtfllC'ordant ht'Ut'f •• 

AlRO ovident with thd tranRitlon tn th~ fOrmAl operAtionAl stAR. Are 
v 

innovRtion" of APt 1If(€lctlvp nature. Thfl adolescent otten 8et'ms to be awed . 
or ovtrwhelmed by the potential ·of hiR mental power.. FaiCh and conf1denc~ 

in th. omnipotence of h!a th;uRht carry him beyond th~ bounds of reality 
\ 

and grRnt him unli~lted paw~r ta trAnlform the world. At thlR staRe. the 

Adole~cent enter~ "~if.'tV "filled wHh aenerOU8 aentimt"nts And altru1Rtic 

or myRt fcall y fervent pro.1ectR And with disquietin~ meRflomania and can-

1 " 

Rclous e~ocentricity" (Piaget. 1967. p. 66). Hence. adolescent affcC'tivity 

-manifesta ttael! in 8 pr@occupation with thp. 'sEllf'; it encoura~cs An ad-

~ herenct' ta personal perApectlve -At' the eXpenRE' of ob.1ectiw· rt"al1ty. 

Implicit in theAe feature~ of the for~l operational stage la the 

po •• ibility that the.coanitlve and affective facetA of adolescent develop-
.-

ment refl.ct an Incon~ru.nce ~.twe.n their parallel, indi •• ociable pro-

ce •• es. At le.lt for ~ ~imet the Itage of fOrmAl operationa appears to 

J 

, 
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repruent a battleground of, conflicting inu.re.ta. 1 t would uem that 

while the cognitive forcee of hvpoth~tico-d.ducttVi thouRht propose a de-

tached, ob1e~tive point of view, the affective pnwerR b~have in oppo.ition 

to thiA by di.plaving. simultaneoully, an egocentric reltanc~ on the sub-

jectlv~. Victim of thiR dichotomy, the adole.cent'A abJlity ta alienate .... 
hlm.èlf from the infIuencQ of his affective proc'~8el wh~n called upon to 

.xercis~ his daveloping power. of reAson i8 seemingly threatenld. lt ia 
,1 

'On this iasuc th~t the prelent studv fÇlCURt'S its attention. The pri"",ry 

purpose of the inquiry, therefore, i8 to inveltigate lome of tha ways ,in 

which "ffect~vit)' may Interfere with lORieal thouRht and prevent its ef-

fective usef 

• f As a corollary ta this proposition, further attention i~ focused on 

" the 'Itage-orientated' aspect. of this problem. Acknowledged hy Piaget'. 

theoiy of atages 1& the property of 'CMIOUdlt ion' which de!ine a prepara-

tion-Achievement pattern of development within each .. 
cognitive functioning. This characteristie justifieR a sporadie 

of tenuous and fragile, incompietely organized cognitive 

:1 ing newly acquired skills to progress, with time, toward 

'structure d'ensemble'. Piaget's concept of 'horizontal 

poral displacement, elucidates this p~ty further by proclaiming that, 

a1thou~h."n individual lMy be capahle of thinking on a particu1l\r level, 

he will not neces8arily do 80 at ail times or in ail situations. An un-

pred1.ctable battier or relilltance may prohibit, te...,orarily, the uncategori­

cal a~plication of the respective ata.e ope~~ .• ll. intellect.al ta.k~. 
Cognitive and affective maturation, throuah ~e procelle. of equilibration • 

are .xpected to provide the resolution/ of thi. atalemate. In light of 
1 

the •• atale-related a.pacte of Piaaet'e develop .. ntal thaory, the relevance 



• 

• 

• .. ,) .. 

~f .uch propertle. to the pr ••• nt problem i. an additional consideration 

of thl •• tudy. A •• condary purpo •• , therefore, explorel tre po •• ibillty 

that affective lnt.rference ln'coRnitive functioninR i. a temporal lncon­

gru.nce producinR horizontal J'cala~e at this ItaRe • 
1 

In lumnary, the purpose of this the.ia ia twofold: tt inve.tig_ces 

the, propolition that affeetivitv influene •• the cap.city to re.son formally; 
>, 

and, lt examines the contention that this influence ia re.ponaihle for the 

phenomenon of horilont.l d'cal.ge .t the atage of form.l opera.iona. 

J 
1 
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CHAPTF.R 11 

REVIEW OF TUE L ITERATURE 
,-

.-. f 
The Stage of FormaI Operatio~8 

This study is conc~rned with sorne of the thought proce •• es of adolftl-
.., 

cents at the 1evel of what Jean Piaget calls the 'stage of formal opera-

tians'. For him this stase, developin~ in most chi1dren between the a~es 

of 11 or 12 and 15 or 16, represents the culmination of inte11ectua1 ma­

turity. Characterized bv hypothe8is building and testing and scientific 

reasoning, these 'hypothetico-deductive' thought procesees 'reflect' a true 

ùnderstandin~ of the laws of nature. For, while formerly caged ln a concrete 

world Manlpulatin~ physical objects'" arrive At le~itimate theorieR. the 

adolescent i8 now able to formu1ate hypotheses based on a series of fpOS-

sible' relations of. data and then, through logieal analysis, t~ deduce 

which of the se factors is compatible ~ith the evidence and does, in fact, 

provide the necessary verifie~tion of the probl~m . . 
• 

... the lo~ical operations be~in to be transposed 
from thè plane of concrete manipulation ta the 
ideational plane, where they are expressed in sorne 
kind of language (words, mathematical symbols. 
etc.), without the support of perception, exper­
ience, or even faith. 

(Piaget, 1967, p. 62) 

The hypothetico-deductive character of formal operational thought, the re-
" 

fore, requires a distinct degree of abstraction; reliance must now be 

placed on the 'polsible' at the sacrifice of thé 'real'. Explained by 

Piaget (1969): 
, \ 

Foraa1 deductlon consists in draving conclusions, 
not froa a fact liven in i..-diate observ.tion, 
nor from a jud~nt which one holds ta he true 

" 

, Il 
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without Any qu~lification (And thua incorporatea 
into reality Auch as one conce1Vf9 1t), but 1n a 
judgment which one Atmply ",,"umes, Le., wltich 
one admits without be1ievinR it, 1ust to aee wh~t 
it w111.lead to. 

(Piaget, lQ69, p. 69) 

. ,., .... _ ........ ~,~" 

ln short, the formal operational thinker changes the direction of concrete­

operational thought and adoptR a cognitive atrategy whi~h attempta ta de­

termine rea11ty within the context of possibility. This~apacity presup-

poses the fulf11ment of 'two prerequisites. The adolescent can effect ft 

detach'IDent from the personal point of view, or from the point of vie,,' of 

the moment; he can relinqutsh personal oPi1tans and beltefs and sever aIl 

tles with the attributes of rea1ity as he has experienced it in order ta 

reconltruct it as the manifestation of a lawful syat!em. Subjective thought 

can now be reRarded as an ob1ect m~ritin~ no better than equa1 introspec-,~ 
(; 

tion and reflection. Also, capable of acceptinR a foreign point of view, 

the adoleacent can susta!n th!s plane of ~re assumption without surrepti­

tiou.ly returning to private belief or to thè point of view of the moment. 
11, 

To be formal, deductton must detach itself from 
reality and take up its stand upon the plane of 
the pure1v possible, which ia.by defjnition the 
domain of hv~othesis. ln a ward. fOrmAl thouRht 
presupposes two factors. one social (the possi­
bil~y gf placin~ nneself at every point of view 
and of abandoning one's own). the other, which 
is connected with the psycholoRY of belief (the 
possibility of aS8uming alongside of empirical 
reality a purely possible world which ahall be 
the province of 10Rical deductlon). 

(Pia~et, 1969. p. 71) 

ln easence, the r\ll fi Im(,llt of thco!'l(' cnpncities truly 

cent thought. rreed from the chains of concretisms, the forma 

thinker need no lonRer confine his attention ta empirical reality. With 
, 

" the realm of the abstract available ta hi'ID, the adolescent can now accepr~ 

and manipula te pure aS8uaption, the valldlty of which ls ~nly provisional. 
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In .0 doing. ~e intui~l~ely extrActs the structure of an argument from its 

content and aubmlts its form to lo~ical analysil, fullv avare t~t conclu-

sions 10glcally dt'rivE'd from the hvpothet1cal hAVE' A vAliditv lnd .. pendent 

of the! r fac tual truth. 

As Idea1lstic as this mav sound. ho,,, .. v~r. in their application to 

real life the construction and execution of thought p~oce.se8 are never 

quite so 'COld-blooded"~' as lnhelder and Piaget (1958) state: 

Formal thi~king is both thlnkin~ about thought ••• 
and a reversal of relations between what ls real 
and what 18 possible ... These are the two charac­
teristics - which up to this point we have tried 
to descrihe in the abstract language appropria te 
to the analysia of reasoning - vhich are the source 
of the living re~ponses. a1ways sa full of l'motion, 
which the adolescent\uses to build his ideals ~ 
adapting to society. \ .) , 

(Irlnelder and Piaget, 1958, pp. 

Or, as Piaget (1950) says on another occasion: 
. , 

Loglc ltself does not consiat solely of a system 
of free operations; it expresses itself as a com­
plex of states of avareness, intellectual feel­
ings and responses, a11 of which ~re charaeter­
i&ed by certain obligations ~hose social charac­
ter is difficult ta deny. he:! it primà,r or de-
rived. 

(Piaget. 1950, p. 163) -, 

, 

141-142) 

Deve10ping 'V1"chronouslv with co~nitlon. an affective tacet of develop~nt 
<' 

describes the evo1ution of the personality 4nd its emergence into society. 

Piaget has only rar;elv dtsc\l~sed th€" chancteristics of affective d(>velop-

ment' per se, l1\o11n1y ht'rnmu' 11(\ ~(,('R cnr,nltioll "ntl nrrc-ctlvttv, or "\wr-

aonal-c11IOtional" 1"(,:\~~ tùn~, i\~ i"t~'rdl'rh.'I\cl('llt ln rllnl'til'lni1\~ - 1\'RR~'n-

tially two sides of the utile coin". Thus. used in the brdadest sense to 

cover feeli~s, emotions. desires, interests, values, et cetera, affecti-

vit y can be separated from cognition for discussion purpose., but is con-. 
sidered • parallel, indissociable, co~le.entary facet of development. 
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A(f@ctive IHe, l1.ke intellectuAl l~ te, ts a con­
tinuaI adaptfttion, and the two are not only paral­
lei 'hut interdep.endent sinee feelinRs expt"f'~s the' 
lntere~t and value given to actions of ~hich intel­
ligence provlde~ the structure ••. Personal schemas, 
like aIl others, are both inte11ectùn1 and afff'~ive. 
We do not love without seeking ta understand, and 
we do not even hate without a auht1e use of jud~­
ment. Thus when we speak of 'affective schemas' 
it must he understood that what is meant ia merely 
th~ affective aspect of schemas which are also in­
tellectual. 

(P1a~et, 1951, pp. 205-206) 1 
1 

l' 
On another oct.sion Piap.et (1960) exp1ains: 

~~/"' 
•.• r would say that affectivlty i8 the reRulation 
of valu~s, everything whlch Rives a value to the 
aim, everything which rele.ses intoreat, effort, 
etc., and then l would say that cognitive fune­
tions are the total of structural regulations. 

(Piaget, 1960, p. 131) 

As an 'extra-co~nitive' adaptation then, affectivity provides the motiva-

ting element of cognitive functionin~. In this capaclty it influences 

the se~ection of reality content upon which the structures will operate 

as weIl as the rate at which the thought processes adapt. 

As the dynamic or energizing aspect of intel lec­
tual life, affectivlty can influence intellectual 
functioning, it can speed it up'or slow down in­
tellectual development - but 'it does not of it­
self engender cognitive structur~s, nor doeR it 
modify the structures in whose fïnctioning lt 
interveones' (Piaget, 1954. p. 5) • 

(Mische1, 1971, p. 317) 

As a byproduct of this cog~itive-af((>ctivc alHnncc lM a ht.'l\:\lIloural 

characteristic which appears at the outaet of the stage of forma1 opera-, 

tiona and consequently dlstinguishea adolescence from adulthood. In his 

attempt to reconcile his newly acquired mental abilities and the surround-

1 Being unavailable in Enali.~ translation, this source ia used here as it 
has been cited and interpreted by Mische1 (1971). 

.' 

, 

.. ' 
r 
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.ing envir<}nment ,.the e.rly adolescen.t 18 confurRed by the disequilib~ium 

.typical of the transition to every new st~e and has difflculty adopt1ng 

• 
A realistic perspective. In the words of Inhelder and PiaRet (1958): 

••• wh~n the cORnitive field iA a~ain enlarged hy 
the atructurin~ of fonnal thought, Il ••• form of 
egocentrlsm comes into view. This egocentrism is 
one of the most enduring. features of adolescE'nce 
•.• the adolescent not onlv tries to adapt his é~o 
to thE' social environment hut, .1ust as emphatical­
ly, tries to adjust thE' environment to his eAo •.. 
The reault Is a relative failure to distin~u~sh 
between his own point of view ••• and tht> point of 
view of the ~roup whlch he hopes to reform ••• Rut 
we helieve that, in t~ e~ocentrism found in thE' 
Adolescent, thE're is ",ore than Il simplf' desire to 
devi.te; ratht>r, it i8 Il manife~tAtion of the 
phenomenon of lack of differentiation •.. The in­
deUnite extension of powers of thought made pos­
sible by the new ~nstruments of propositiona1 
logic at first is conducive ta a failure ta dis­
tinguish between the eRo's new and unpredlcted' 
capahl1tties and-the social or cosmic universe 
to which thev are applied ... the adolescent 
goes'througà a phase in which he attributes an 
unlim/ted power to his 'own thoughts 80 that the 
dream of a glorious future or of transforming 
the world through Ideas •.. seems to he not 
only fantasy hut a1so an effective Action which 
in itself modifies th@ empiricAl world. 

(Inhelder and Pi.a~et, 1958, pp. 343-346) 

Hence, vith the transition to this stft~e, the formaI operational thinker 
, 

i8 invo1ved in an idealistic crisis. The metamorphosis he is experiencing 

often,encourages the adolescent to be primarily concerned wi~h himself. 

His Hhigh-level" egocentrism in Flavell' s (1963) terms: 

••• takes the form of a kind of n'aive idea1ism, 
bent on !ntempE'rate proposaIs for reformin~ and 
reshaping reality andb- here the 'omnipotence of 
thought' characteristic of all egocentrism - vith 
an immode~ate helief in the efficacy of it8 
thought coupled vith a cavalier disregard for 
the practical obstacles which may face its pro­
posa.la • 

(Flave1l, 1963, p. 224) 
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~ 
Thus we see that the impltlM'ntatlon of formaI thoullht in ,dolescence is. 

initially, egocentric in nature. Th. adolescent has difflculty differen­

tiatinll between the 1'/Ian,,'%ssibh perspectives or points of view; he operates 

t t, 
accordin~ ta 'asslJ.mptive realities' 1 hut. imrnersed in an lnner lHe, he ls 

tempted to reduce everything to a subjective viewpoint. 
c, / 

It ls the metaphysical a~e par excellence; the self 
is stronR enough ta reconstruct the univers, an4 
big enou~h to incorporatp it. 

(Pia~et. 1967. p. 64) 

Diminishing with the ~radual attainment of equilihrium toward mid-

adolescence. this 'co~nit{ve e~ocentrlsm' i5 overcome by transformations 

within the two inseparabl~ spheres of development which engendered it. 

On the cognitive plane, it is resolved by a llradual differentiation between 
.., 

the adolescent's own preoccupations and the thoullhts of others: a reconcil-
1 

btion" is broullht about between formal thought anci realitv. In Il state of 

equilibrium, the adolescent understanos that the proper function of reflec-

don 15 not to contradict but to predict and interpret expertence. S imul-

\~ taneously, on the affective plane, adolescent ellocentrism is overcome by a 

Iradua,l Integration of the feelings of others with the personal emotions 

of the adolescent. Highly personal and idiosyncratlc Ideas grad~ally be-

come 8ociocentric. environmentally validated and tested ideas. In Piaget'i . . 
(1967) vords: 

Rucc('ssive constructions nlwnys involvl' a A!~­
centering of the initial eRocentri~ point of viev 
in order to place it in an ever-broader coordtnn­
tion of relations and concepts, so that each new 
terminal grouping further integrates the subject's 
activity by adaptin~ it to an ever-widening reality ••• 
Parallel to this intellectual elaboratioft we aee 
affectivity gradually disenlaging itself from tbe 
self in order to sub.it, thanks to the reciprocity 
and coordination of values, to the laws of coopera-
tion. • 

(Piqet, 1967, p. 69) 

• 

) 

t. 

1 • 
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n,e characteristlc of eRocentris1ft,. fostered by a new, untried field of cog-

nitive activity, th us sublides ,,!th the eventuAl rnastery of this unexplored 

cognitive terrain • 

••• there 1s egocentric thought JURt as ther€' is ego­
centrie affect, and therE' i8 sQclalbed thollRht a­
dapted to reality 1ust as there 15 socialiled af­
fec~ivity adapted to reality. 

(PiaRet"1954, p. 191 as cited hy Mischel, 
1911, p. 319) 

Because of this, lt has been suggested (Elkind, 1968) that investigatigns 

of e~ocentrism pr~ve a valid startinR point for attempts to ,reconcile the 

cognitive and affective processes; egocentris1ft helps to tie the cognitive . 
types of behaviout peculiar to A stage to social attitude and person.lity 

and reflects the affective aspects of thought and behaviour. ,The 'ebb and 

flow' of egocentrism across ontogenetic development, therefore, may be 

seen as an expression of ~he general equilibriu1ft process which PiaRet 

imputes to cognitive evolution. 

Reason which expresses the hlghest fom of equil1-
~rium reunites intelligence and affectivity. 

(Piaget, 1967, p. 70) 

The Property of Consolidation and th~ Concept of Horizontal D~cala~e 

'~ 
Consideration is now Riven to the temporal implications posited by 

• 
tl'ese characteristics of formaI operational thought. A closer look at 

" some of the 'stage-related' aspects of development may elucidate Any seem-

Ing incongruences and rationalize their presence within the framework of 

Piaget'! developmental theory. Fpr, aithough the stage qf formaI opera-
. 

tions represents the culmination of intellectual processea, it la by no 
, 

.aans indicative of an instantaneous 'gi.nt .tep' into adulthood. No pri-

) 
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leaed status exempts this particu1ar st.g~ from the conditions Imposed on 

a11 levels of developmen'ti't This stage, l1ke the othE'r&, reliE's on "pro-
e tif. \0 

'. 1 .. . 
gress ive construct ion wtthout:. tfn.t.i11n~( total pre format ion" (Piaget, 1970, 

.. 'tJ \ 

p. 710). Thus, t~mer8enC~Of fullv matured formaI operations as a com-

pleted. functional 'structure d'ensemble' comes only after all the customary 

properties of 'sta~e' have been accounted for. 

The property of stalte mast relevant ta the present study is the con-. 
cept of consolidation. Proposed hv Pia~et as an essential characteristic 

of stage development. this property dictates thAt each specifie period of 

development, or sta~e, must alwaYR involve at once an aspect of prepara-

tion and ach1evement. < This rela~lonship appears intrinsic to Il given 

stage 'n' whos~ function 15 to complete the phase ln-l' and to prepare for~ ~\ 

the pha$e 'n+1' (PiaRet, 1960, pp. 13-14). tt is descr1bed by Flavell 

(1963) in the fo11owing manner: 

ln the preparation period, the structures which de­
fine the stage are in the process of formation and 
org.nia.tion. Because of this, behaviour in the 
initial substage of Any .staRe tends to .lack ti~ht 
orRantzation and stability in 50 far a~ it is direc­
te~ tawards those cognitive problems whose solution 
requlres that stage's intellectua1 structures •.. 
When confronted with problems appropri~te to the 
stage-in-proeess. the child's co~nitive aetivities 
are likely to refleet a m~len~e of organized hut 
inapproprlate earlier structures and the halting 
and sporadie use of a~ yet incomplet~lv or~Ant!ed 
nC'w struetut'C's. The prl"par.'\tory phA~e, wHh it~ 

flux And {nst"hility, ,:tr.IJII.111v ,~lv,'s W;lV to :1 

later per10d 'ln which the Rtrueturf'S in quC'sç {on 
form a tightly knit. organiled, and st:\hl .... wholE'. 
tt is only in this phas'c of ac.hievellent, of stable 
equilibrium, that the structures definin~ the 
s~age exist as ••• 'structures d·ensellhle· ••• 

(Flavell, 1963, p. 21) 

'Flavell and Wohlwill (lq69) ch.racterize the property of consolidation by 

a "collpetence-autoaation" distinction. The compet~nce phase assures that 

, f 

~ 
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the capadt les to perfo", the thought proc~sse~ peculiar to a ,stage are 

generally avAilable, hut they will not alwavs ht> fully automized. r.itin~ 

the research ~f NAssefat (1963) as evidence of thi~ property, Flavell And 

Wohlwill (1969) conclude: 

.• ~ (.vt>n restrict ing ourselvf's to a s in~le Rrouplng, 
or domain, we can expect to find departure from 
intertask consistencv durinR the transition period. 
For ft 18 precisely durlng this period in which the 
newly f'merging structures are in process of forma­
tion that the child's responses may be expected to 
oscillatt> from one occasion to the next, ta be 
maxi~lly ~usceptihle to the effects of task-rela­
ted variahles, and accordin~ly ta evince a rela­
tive absence of con~istency. 

(Flavell and Wohlwill, 1969, p. 95) • 
All new mental acquisitions, therefore, may be so fragile and tenuous at 

first that performance i5 inconsistent or highly probahlistic; a tempo~ary' 
, 

stabillzation phase enahles prim1.tive structure!! ta undergo Rradual con-

solidation in an effort to attain their functional maturity. 

This property of stage i6 more 6uccintly elucidat~d from a negativ~ 

viewpoint by,the cQncept of horizontal d~calage dOrMant within it. This 

theory of timè lag or temporal displacement.denoteR a chronolo~ical differ-

entiation between the acquisitio~~nd/or development of any two cognitive 
'1 

tasks that obey identical structural laws. That is, a ca~nitive structure 

characteristic of a particular stage can bfapplied to task A, however 
v 

only later can the same organization of operations be extended ta task B; 
J 

a recurrent pattern in development i5 recognized when similar cognitive 

abilities occur at different a~es across the ontogenetic span. 

Pinard and Laurendeau (1969) suggest that when considering ,the various 
/ 1 
relations between operations Piaget (1941) recoRnizes four types of hori-

1 
Being unavailable in English translation. this source 15 used here as It 
bas been cited and interpreted by Pinard and Laurendeau (1969). 
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zontal d6calage. He distingui.hes in hi. analysi. of ~he different forma 
,.;-

of po.~ble relations aœonl the operations or actions of a given set of opera-

tion •• as a function of whether they bear on one specifie concept or on dif-

ferent concepts. Diserepanci •• between separa te concepts such as the dif-

ferences betveen the concepts of mass, weight, and volume recognized wlth 

respect to the conservation of quantity manifested at the concrete opera-

tional stage (Piaget 'and Inhelder, 1940; E1kind. 19618; Elkind. 19~1b) 

are considered an 'analoJOus' 'type of dêçalage. On the other hand, when 

operations bear on one concept, three types of 'intraconcept' relations are 

possible. Accordlng to Pinard and Laurendeau (1969)" the 'identity' t.ype 

'designates relations amonl operations bearing on a specifie object that is 

8ubjected to various deformations of greater or 1esser magnitude as in an 

experiment of conservatIon; the 'vicariouanels' type refers to operations 

bearing on several hoaogeneous objects that are capable of being assembled 

in a eommon whole, as ia the case with p1asticine, bec8use of the posslbili-

ties of substitution or vieariouSfiess of their respective parts; and, the 

'correspondance' type refers to operations dealing with heterogen~ous ob-

jecta if, although not unitable in A simple who1e (as for exa~ple in the 

conservation of a quantity of plesticine or the conservation of a quantity 
1 

of *ater), thRe objects lend thelilselves to cOlllparisons or correspondences J 
a.ong their respective parts. The likellhood of horizontal décalage, Piaget 

believes, ls inversely proportional to the closeness of these relationships 
~ 

between operations. The 'analogous' type of relationship witn~ssed ln the 

conservation task9 Is therefore dee.ed .ost likely, followed by 'correspon-

dence', 'vicariousness', and 'identity'. The 'correspondence' type of 
, 

horizontal décalage la contended by Pinard and Laurendeau (1969) to be most 

critical ainee, if heterogeneity of objects alone brings nuaerous or strik-

, , 
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InR time laRs, then typied behliviouT's Ilnd 1evell'1 could lol'lc:' thl'i.r idt'IHity 

and the lines of dt'urcation could heC'ome s<'V't"rE'lv hlurred. 

Any more expl1c i t CAllse or Just Utcat ion for th(' pht>nomt>non bf horizon-

Evpn if the 0lwrat ionl'i rertainln~ to 1\ ('(lmroon ('l'n­
cept devf'lop Ilt the Sl'lmt> time, it h normAl thAt 
certain conditions of Il perct'1'Itual 'and intuitive:' 
nature. relativf' tn oR l'1pf>cific ('ontt>nt And them­
lIIelves vAriahlt> Accordin~ to tht' T'hv~1<-Al And 
Rocio('ult\lral ... xp(>rienc('~ of tht' <.'hild, ",·ould 
brin~ ahout ct'rtain temporAl d('viation~. 

(Pinard and T.aurendt'Au, 1969, l'. 15) 

Or, AS Flav('ll (1963) points out: 

Ta~k contt'nts difft.>r in th<, extE'nt to which thE'v rc:'l'1tl'it 
~nd inhihlt the application of co~nitive ~tr\lctur(,R. 

(Flavl" 11 , 1963, p. 23) 

Pia~e.t contends that it i~ impossihl(> to l1TOpOAt' 1\ ~t>nHAl thporv of df'calA~e,-

but oHers the followinR explanation. 

Time 1Ags are Alwavs due to An lnterAct ion ht'tw(,(,ll 
the person' s structurEls on tht'" one hand, anll th(' rt'­

siStanCèl'1 of tht' ohjects on the other ..• Sincp rp­
sistanceR are unprt>dlctAhl(> and <.'an only he:' t'xplalned 
after the- event, specifie causes T't'main vn~tI(,. 

(Pia~t>t" 1971, p. 11) 

However, a numher of factors have heen empi ricallv ~t\ldi('d ,.Ti. th rt'!':pect to 

the conserv~tt,,?n tasks ~t the concrete operational sta~(' ,~hi('h have ~eneral-

1y substantiated thp ~ulUtestlons ci ted ahovE>. The relevanc<> of t'he comp<>-

tence of the child as tnèasurf.>d by a~e.t sex, T JI •• M.A., And vocAnul:\rv hAS 

been shown by ~oidschmid (1967); the influence of experience with rplAtt'd 

task contents has been shown bV Uzglris (1964); the relevAnce of knowled"e 
1 ) 

has been Ulustrated by r.8.Rn~ (!968) '-and by Tnhelder and Sinclair 096Q); 

while Rooper (1969) has shown the strong influence of perceptual factors. 

These factors are also evldent in v.rious ~ross-cultur81 studies (Goodnow 

and Bethon, 1966;. Peluffo, 1'~67. KilIlball, 1968) w)tich 81so reveal the 

'-
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existence of horizontal dêcalage. 

In conclusion, these asynch,ronisms repres~t the fact that whereas 1t 

might be convenient and use fuI to label an individusl with a particular set 

of cognitive structures, it must he reco~nized that he will not necessarily . 
, 

be éapable or inclined ta perform within that structural ~et.in all tasks. 

The attainment of a cognitive stage merily ~eans that 
an individual under optimum conditions becomes cap~ble 
of behaving in a certain way which , ... as impossihle he­
fore. 

(Inhelder, 1960, pp. 125-126) 

Quantitative differences ~re evident within the realms of qualitative struc-

tures. Th.s, not always in the same stage of development with regard to 

different suhstantive areâs, the individual may display various levels of 

achievement even though he is confronted ,,·ith proh'lems involvü1g similar 

"-mental operations. Consequent1v, the existence of horizontal d~calage is 
tJ 

indicati~e of heterogeneity where one might have foreseen only homogeneity. 
) 

Once agaln, the reso1ution of this negative characteristic of development 

appears to rest solely in the hands of time. The stabi1izing character of ., , 
the property of consolidation i5 expected to re.concile these discrepancies 

80 that the individua1 will hehave more consistently and uniformly. The 

movement from structural disequilibrium to structural equilibrium is recog-

nized, as always, "when novel stimulation can be used bv the system without 

either disrupting its activitv or necessitatip~ a structural differentia-

tion" (Elkind, 1961a. p.551:.). 

Relevant Research 

, J 

Given 'the foregoing theoretical foundation, this review now directs 

its "tenti~n ~o~~ discussion of the research which haR prohed the nature 

of the cognitive-affective relationship. First, it is necessary to give 
~ )) 

t 

"' . 

l 
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brief ~onsideration to the relevance of content or subjéct matter. As we 

have seen, the central factor operating in the co~nitive orocesses is the 

ability to ob1ectity one's Interpretation of a mental task. This, of course, 

demands a1ienation or isolation from the subjective, from the intrapersonal 
1 

affects of attitude and belief. lt wou1d app~ar. then, that the success of 

this isolation, and thus the effective exercise of reason, \.fould be depen-

dent upon the presence of affective temptation or provocation. Because of 

-this the factor of content which intervenes between the cop,nitive and af-

fective processes and characterizes their interaction is of prime importance. 

lt ls the content or subject matter of a problem which assu~es the function 

of mediator between the thinker and the intellectua1 task or operation; tt 

ls that which is perceived, scrutintzed, and manipu1ated or acted upon. • 

As 8uch, the content of a mental task may provide a climate of wi1lin~ and 

enthusiastic response, or lt mav be of such a nature as to posit resistance 

and inhibit the thinker from harmoniou8 interp1a' with his task. Therefore, 

\in determining the affective response 50 vital as the motivating or ener-

gizing element of cognitive functioning, content may be recognized as a 

midd1eman between th~ cognitive and affective processes. Studies of the 
1 

development of the cognitive processes appear to confirm this contention 

~hat content variabilitv does Indeed,reflect a resistance on the part of af­

fective factors to the successfu1 practice of cold, calcu1atinr, logic even 

at the formd1 operational sta~e. • 
Although it h~s been shown repeated1v that formaI operationa1 tasks 

have a large general component .and are therefore unifactorial (Hughes, 1965; 

Lovell, l~l; Jackson, 1965: Lovell and Butterworth, 1966; Lovell and Shields, 

1967), other findings express contention that the factor of content is high-

ly relevant at ~his stage. Stone (1966) in a study of "intersituationa.l. 

.. 
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these criteria were lackin~. instruction with that particu1ar content im-

proved results of formaI judgement. Lunzer (1965) contends that logical 
• 

necessitv and initial be1ief sometimes work together. as for example in the 

falling bodies on an inclined plane eXperiment. hut that initial belief will 

usuallv override as it does in the pendulum experiment where wei~ht Is In-

tuitively believed to be a factor. The influence of personal experience and 

preconceived belief of this nature Lunzer defines as "dissonance" between 

the way concepts have been acquired and the way they sho~ld be interpreted 

\ 
in the light of new situations. Belief or verisimilitude is thus offered 

as a factor relevant to the ~uccessful functioning of formaI thought pro-
, 

cesses. C10sely related to this are the findings of Donaldson (1963) who' 

showed tha~ the content of problems and Interference of'personal experience 

will result in arbitra~ errors as factors of the development of thought. 
1 / 

~uch errors were considered short-cuts from correct assumption~ to erroneous 

conclusions, generally caused by accidentaI associations with irrelevant 

aspects of the problem. Factors producing the~e errors include the content 

of the problem and the subject's capacity to resist the pressure of impulses 

and drives. Shrinka~e of such errors with age. however. confirmed that emo-

tional or affective pressure and egocentrism ~nterfered less an,~ less with 

cognitive adaptation and thus reduced the 11keiihood of these resistances. , . -In close agreement. a studv by Case and Collinson (~962) demonst'rated that 

Q formaI thought in language showed regression to an intuitive leve,l to be 

hi~h where personal experience and verbal repertory were 1acking. This 

• affective interference was found to be only temporary, however. as the level 

of formal.thought was maintained after 14 year~. age. ~qUiries into the 

relevan~e of the affective factor of interest ha~ producerl contradictory 

results. Elkind (1961a) in e~10ration of the factors influencing the con-
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servation of volume has shown that junior and senior hip,h school students 

who failed to judge volume conservation did 50 because thev iailed, in Pia-

get's terms, to dissociate their subjective sensorimotor conceptions of 

weight ~nd volume from their objective, logico-mathematical conceptions. 

Elkind suggests that the early formaI operational thinker will be selective, 

guided by interests as to what problematic areas he will attend to. He 
? 

postulates that the adolescent will manifest formaI operations initially 

'with respect to topics of interest and only later with matters of dis inter- ~ 

, 
est - a factor which he proclaims will have a decreasing effect with an in-

crease in experience at the formaI operational stage. Contrary to this 

hypothesis, Dienes and Jeeves (1965) found evidence that the abilitv to 

induce and determine the group structures embedded in tasks, a challenge 

comparable to formaI operational skills. is not related to the level of in-

terest in the tasks. In further investigation, Bart (l97lb) was similarly 

denied such evidence., In an attempt to measure the e~ct of interest on 

hor.izontal décalage at the stage of formaI operati..-f three formaI reasoning 

tésts and an interest ,test were administered to ninety scholastically above-

average adolescents. As a result, 'it was determined that level of interest 

has little or no association with the level of formaI reasoning throughout 

the stage of fprmal operations. 

~earing in mind the evidence evinced from the above analyses of various 

affective factors as thüy ~'rtain to cognitiv~ development, consideration 

now turns to the encompassing effect of attitude as a determinant of effec-

tive 10giea1 thought. E.A. Peel (1971) in his many explorations of ado1es-

cent judgement recognizes an ambiguity in the nature of famtliar and re}e-
, 

vant content as it relates to logieal ~easoning. Though he eonfirms the 

assumption that concrete, familiar materia1 can make reasoning tàsks easier. 

, . 

1 
I~ 
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he also admits to Ul> detrimental side. effects. "Judging is involved'when-

ever we are in a situation for which we have no ready-made answer ... de-

cision turns on what the judRer wants to fulfil" (Peel, 1971, p. 19); there-

fore, although he helieves that curiosity and interest are high when there 

is a highly id0ntifiable. familiar orientation to the content of a problem, 

at the same tirne Peel sees this relevance as the "graveyard" of rnuch problem 

solving. While sorne studies show that situations which are fam\liar to ado!es-

cents will arouse more conside~ed, imaginative judgements (Bulwer, 1957; 
"- ,; 

Best, 1967), Peel contends that when the features of problems are linked to . 

experience and insights of the thinker, imaginative and comprehensive thought 

can easily result in an invocation of independent ideas and consideration 

of the problem in personal terms. The opening for personal bias made by 

such subject matter frequently jeopardizes mature patterns of jpdgement and 
" 

results in the distortion of a less mature, concrete or circumstantial r~a-

soning. In such cases, it would appear that what Peel terms "level 2" judge-

ments, though totally content dependent, would prove more advantageous to 

the successful solution of the problem. Peel holds f8ith, h?wever, that 

the urge to resolvé these inconsistencies will be felt by the thinker and, 

in the move toward equilibrium, he will be compelled ta come to intellectual 

\ 
terms with his environment. 

Although Peel's faith in the resolution of the ambiguity of content ia 

• 1 
substantiated by the conc~pt of horizontal dpcalage and the consolidation 

property of stage development within the framework of Piaget's theory, a 

preponderance of empirical investigations of the cOnflict of affectivity . 

and ~gnition conducted on adults deems such confidence highly optimistic. 
t.: 

With the understanding that the findings of such studies may not be generally 

" applied to the thought patterns of adolescents, tions are worthy 

• 
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of consideration in this review . 1 
. As early as 19f5 G.B. l~atson thro\,l.gh an experiment of "The Measure of 

Fairmindedness" 5howed conclusively that a subject could have so strong an 

emational reaction to the content of a statement that he closes his mind to 

its validity. He found that when the reasoner made an error in logical 

judgement it was not because he did not see clearly a difference between 

the statement and the facts placed above it; it was rather that he had 50 

\ ~ 
strong an emotional reaction toward the statement that he required very lit-

tle provocation to register his conviction that the statement was true. As 

Thouless points out in Straight and Crooked Thinking, (1974, p. 55), "the 

general structure of the argument is hidden under a multitude of words and 

made difficult to recognize by the fact that the argument is about s~mething 

on which we feel strongly". The holder of opinion, generally quite uncon-

scious of the irrational grounds for his belief, constructs an apparently 

rational set of reasons for confirming his beliefs. In this manner, atti-

tude will function as a context for related material and will single out 

'wanted' data. Mary Henle (1955; 1962) proclai~~ that, because of this, 

motivational processes alter cognitive functioning in accordance with the 

nature of the material on which they ~ct. While a~r~"'eah1e content is bet-

ter understood and accepted and therefore is more easi1y reca1led and re-

ceived in a more ffteqdly manner, a strong attitude toward or involvement 

with this material may be responsihle for difficu1ty in acceptinR the 1Qg1-
" 

cal task. Simi1a~v, 'Rruner, Goodnow and Austin (1956) in their classic 

Study of Thinking invo1ving selection strategies in concep~ attainment con-

. cur that much of human reasoning is supported by a thematic process whose 

principal teature is its pragmatic rather than its logica! structure. Most 

human beings perform logjcal operations with more confidence and precision 

" 
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when the material about which they reas'on ls concrete and familiar, because 
.., 

here verisimilitude provides a way of chee"king upon reality. However, these 

investigations agree that, while attainment of concepts with materials that 

are meaningfu1 and amenahle to familiar forms of groupings mav be advan-

tageous in directing one toward a reasonahle conclusion, Just as readily, 

it may only predispose one to accept arRuments that are preferred in the 

sense of heing most conr,ruent with one's own attitudes and values, in spite 

of the fact that they are both incorrect logically and readily detectab1e 

~s such when they appear in neutral forme The many·~tudies of Wason and 
1 

Johnson-Laird (1971) shar~ these evaluations. They suggest that the n~ure 

of the material of inte1lectual tasks would seem 50 decisive,in terms of 

. 
whether subjects exercise rational thought that different princip1es may 

govern reasoning with familiar as opposed to unfami1iar material. Concrete, 

familiar material i5 again recognized bD help appreciation and generate and 

assess hypothetical corrections between facts and to encourage a natural 

facility in making assumptions and de~ctions; but, when affective factors 
" 

come into play, while concurrence can make reasoriing easy, conflict results 

to the detriment of logical.performance. Subjects tend to accept a given 

conclusion which theX-find congenial to be validky derived beca~se bias 

has narrowed their field of appreciation and blinded the thinker to the ob-

vious. A state of 'emotional inhihition' prevails to such an cxtent that 

judgements are based only on what can he personally accepted. Jeeves (1957), 

in fact, has shown that even a simple emotionally loaded word coming in the 

course of a sequential narrative which has to be extrapolated to the point 

of completion can radlcally affect the direction in which the completion will 
\ 

be effected; while McGuire (1961) produced evidencefthat even 'wishful think­
e 

ing' produces deviation from logical thinking. 

ZUi._ 
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Further empirical evidence of affective InterferEnce with cop,nitive pro-

cesses has been presented by an array of studi~ testing the svl10gistic 

reasoning ability of adults.
o 

Janis and Frick (lq43) reVêaled that attitude 

toward the conclusions of concrete svl10gisms constitutes a factor which de­

termine~f.UltY jUd~ement. This findin •• as substantiated by the .ork of 

Morgan and Morton (1944) who concluded that the only circumstance under 

which we can be relatively sure that the Inferences of a person will be logi-

cally correct is when they' lead ta a conclusion which has alreadv been ac'-' 

cepted. Al'though the methodology used in this and similar studies was chal-

lenged by Henle and Michael (1956), subsequent findings corroboràte this 

evidence. Leffard (1946), again having shawn that attitude influences 

reasoning in the direction of personal conviction, acknowledged that the in-

ternal forces of ego are at war with human rationale~ emotional attitudes 

are th~ arch-enemies of objective an? clear thinking. To remain objective, 

he contends, the forces of persona1ity and resson m~ be separated. 

Thistlethwaite (1950) in an analysis of attitude and ~tructure as factors 
, .. 

in the distortion of reasoning confirmed that as the structure of the fOTm 

becomes increasin~ly compatible with prejudiced responses, the degree of 

relative distortion increases. The greatest distortion occurred on those 

structures most consonant with the relevant attitudes of the sub;ects, 

rather than on the most ambiguous stru~tures. Feather (1963) elucidated -further by showing that eva1uation of an a~~ument 15 consistent vith atti-

tude in that it is positive1y ~lated to the strength of the attitude anij 

to intolerance of inconsistency, and negative1y re1ated to the level of ~ 

critica1 ability. In keeping, Kauf.ann and Goldstein (1967) illustrated 

that syllogisms vith positively an~egatively affective conclusions re-

sult in more errors than syllogisms vith netitral conclusions, vith dis tor-

t 

1 
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tion aRain moving in the direction of personal opinion. Indeed, the onlv 

• 
study of this nature producing discordant evidence of ,he influence of af-

fective factors on reasoning ability was conducted by Thouless (1959). 

Using two forms of tests with eash of two groups of subjects, he found 

that while adult subjects did tend to be influenced hy their prejudices, 

a group of graduate students' showed no significant influence in either d~-

rection by the expected effect of personal attitude on judgements as to the 

soundness of the arguments oresented. In summary, as Thouless (1974) has 

pointed out, the strong influence of affective factors in t~e contamination 

of cognitive functioninR at the adult level is acknowledged even hy Da~in 

whp is alleged ta have kept a notebook in which he recorded aIl facts or 

ideas which were opposed to his conclusions - otherwise, he forgot them: 

~ Questions Arising from the Literature 

The foregoing analvsis of the theoretical issues relevant to the cur-

rent research and the empirical findings presented in relation to them give 

rise to a number of questions regarding the relationship which exists be­

tween t~e cognitive and affective facets of development at Zhe ormal opera­

tional sta~e. The primary purpose of this inquiry ls to in stigate some , 

" of the ways in which adolescent affectivity may influence the effective use 

of formaI operatlonal thought. With respect to~is prooosition, an essen-

tial question asks if there is a significant discrepancy between the ability 

to reason logically when presented vith problems which allow the thinker to 

.J 
remain uninvolved or unconcerned with the conclusions presented in these 

problems and the same a~ility when presented with equally difficult pro-

blems which arouse emotional involvement with the conelusions presented. 

~t 
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1 ... lt 

The literature shows that this is a f~equently recognize~ tendenc~ brought 

'about by the insta~ility and disequilibrium of immature cORnitive struc-

tures, accompanied by egocentris~, at èarlier stages of development: simi­
""-

larly,'this is sho~ to he the case in studies conducted on adu]ts. How-

ever, the position of the adolescent with reRard to this issue remains merely 

speculative. 

In addition, should it be t4e case that affectivity does influence 

adolescent judgement, then further consideration is due the nature of this 

interference. Therefore, this inquirv also questions the contention that 

the accuracy of adolescent reasoning depends upon the extent to which the 

conclusions marked by lagic coincide with the beliefs already held by the 

reasoners. That is, the study asks if t~e subjects will be influenced 

favourably,toward correct judgements when th~ problems arrive at conclusions 

which are in sympathy with their personal convictions or, on the other hand, 

if they will be influénced unfavourably when the conclusions presented are 

antagonistic to their beliefs. In effect, this would result in a tendency 
( 

to accept invalid conclusions which are accompanied \y emotion when they 

are concordant with stronglv held beliefs and to reject similarly ton~d 

valid conclusions when the y are discordant with such beliefs. The answer 

to this quest~on would confirm the conditions under which affectivity acts 
1 

in harmony with cognitive functionin~ and the circumstances under which it 

distorts formaI thought. 

A second purpose of this study is ta investigate th~ possibility that 

• the Interference of the affective processes with co~itive functioning is 

essentially a temporal incongruence. This consideration seeks an answer to 

yet another question. Should this research provide evidence that the ac-

curacy of formai reasoning i8 8ubj~ct to the influence of affective factors 

'V 
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J • 
and is 'therefore not available uniformly, this affirmation would attest 

that affectivity has an effect on a confirmed'ability and thus determines 

horizontal décalage at this stage. In consequence, the questi~n arises as' 

to whether or not the tendency of this influence to jeopardize the effi-

ciency of formaI thought, as speculated eariier, prevails in inverse propor-

tian to the age of the problem solvers. Is the failure to general\ze 

reasoning ability, representing a temporal displacement or horizont~ 
dêcalage, the result of • resistance attrihutable to the factor of age? 

{e-
This final consideration, therefore, questions the extent to whicn the 1n-

fluence of affectivity will decrease with age and cesse to obstruct logicsl 
• 

thought later in the formaI operational stage once the cognitive structures 

characteristic of this stage have matured. 

1 
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CHAPTER III 

EXPERIMENTAL PROCEDURE ' 

This experiment vas designed to analyse the influence of affec~ivity on 

adolescent judgement. A reasoning test consisting of pairs of equivalent ,', 
problems vas used to compare tRe capacity~of female adolescents to è~ecute 

logical judgements deduced from neutral content to the same ability when 

jeopardized by the provocation of affective content. A separa te opinion 

questionnaire vas then used to corroborate the interference of any apparent 

partiality oa the ~~rt of the subjects. The successful use of this method 
\ 

and variations of ittyy Janis and Frick (1943), Feather (1963), Lefford.~6). 

Thistletbwaite (1950), and others, confirms its effectiveness as a means of 
, " 

examining the relation vhich exists between cognition and affectivity and 

suggests its appropriateness at the stage of formaI operations. 

The Sample 

The sa.p1e used in this study consisted of sixt y fema1e students re-

presenting a ~hree year age span, who vere enrolled in grades 9, 10, and Il 

at a private girls' day-school. From a large numbèr of students vho shoved 

vl11ingness and keen enthusiasm to participate in the experi~t, the sixt y , 
volunteers vere selected in accordance vith the availability of their free 

time and the necessary age requirements of the study. 

To ~et the de.ands of thi. research, three age ranges vere equally 

repreaented, in lteep1n1 vith the acknow1eclled chronologica1 expectations 

of the stale of fOnla1 operat1.ons. Age group l, the youngest group of 

~ty studenta, ranged fra. 14;6 to 15;5 years; ale group 2, the aiddle 

Î 
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(1 
age group, ranged from 15;6 to 16;5 'years; while age group 3, the eldest 

, '. 

age category, ranged from 16;6 to 17;7 years. Table'l shows the exact dis-

; tribut10n of ages within these three categories. It was anticip~ted that 

while aIl of these adolescents were likely to h~ve acquired the structural 

characteristies typieal of the formaI operationa1 stage. begi~ng usually 
A V 

at Il or 12 years of agë, their respective age-related sttuctures wou1d 

represent varylng degrees of stabilization and consolidation and thus dif-

fer with regard to their functional maturity. This age classification a1-

lowed for the subjects to be studied colleetively and in accordance with 

the expeetation of age-related discrepancies in perfbrmance. 
, 

The private girls' scheol which the students in this sampl~ attend was 

founded in 1909 and has a population of approximately two hundred and seventy-

five students. It ls well-known for its maintenance of high educationa1 
/~~ 

standards and lts traditional ~hasis on the cultural and sociil·adap~ation 

'" of its students. Being 'independent', the school relies primarily on sub-

stantial tuition fees for its finaneial support, althouRh it has of late been 
. 

deemed "in the public interest" and does receive some governmental assis-

tance. The overall population of the school, therefore. is drawn in the most 

.part from the upper and higher middle class strata of society who appear to 

ahare a privileged socio-economic status and a respect for a high calibre of 

education. In addition., aIl applicants te the school are stringently 

screened ~nd, despite the fact that specifie entranee requlrements have a1-

tered through the years with changes in the administrative personnel, final 

acceptance to the schooi t.plies the successful fulfiI.ent of pre5eribed 

acadeaie criteria and standards. It 15 regrettable. however."that no pre-

• cise aeasure of intelligence cou Id be obtained and included as a variable 

" in the present atudy. AlI subjects selected for participation in this ex-
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TABLE 1 
il 

S~LE DISTRtBUTION BY AGE AND AGE GROUP 

. 
AGE GROUP 1 AGE GROUP 2 AGE GROUP 3 , 

Age N Age N Age N 

14; 6 3 15 ; 6 3 16; 6 4 

14; B 3 15; 7 1 16; 8 2 

14;10 1 15; 8 3 -16;10 3 l ' 
J 

14;11 4 15;10 " 1 16:11 1 

15; 0 .4 15;11 1 17; 0 1 

15; 1 2 16; 0 4 17: 1 2 

15; 2 1 16; 1 3 17; 2 1 
~ 

15; 4 1 . 16; 2 2 17; 4 1 

15; 5 1 l6; ·3 1 Il; 5 1 

16; 4 1 17; 6 2 

17; 7 2 

\ 

N • 20 N - 20 N • 20 
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periment are Canadlan cltizeoa-who sbare an Anglo-Saxon ethnicity. Similar-

-ly, aIl subjects are English speaking and vere not expected to experience 

difficu~ty of a linguistic nature. Although eightt percent of the students 

had bad by this time a brief exposure t? the syllogistic form in a geometry 

.... 
course, none had had any train~ng in the analysis or solution of sueh prob1ems, 

or any encounter with the principles of formaI logic. 

• Delimita tions 

The seeming conformity suggested by the relative consistency of academ-

ic and socio-economic status rep~esented by this school population imply .. 
• hat the sample was a very homogeneous one with respect ta cultural back-

• 

ground, scholastic standing and, probably, intelligence. It is recognized 

that this homogeneity inevitably limits the generalizability of any con-

clusions drawn from this inquiry. Recently a paper by Cochrane and Duffy 

(1974) castigated researchers for usinS the kind of samp1e which vas used 

here, saying tbat uaing an aggregate of volunteers as the subjects of in-

quirymakes it impossible to generalize any findings to the total population. 

However, this paper provoked a rejoinder from Eysenck (1975) in the same 

Journal in vhich, citing Popper (1972), he pointed out tbat: 

! 
Cochrane and Duffy are basing their case on a quite 
erroneous conception of 8cientific method, using an 
inductive method which has been out of date for many, 
many years. 

(Eysénck, 1975, p. 195) 

It 18 Eysenck's bellef tbat a random sample 18 not mandatory of 8cientific 

researcn; in certain circumstances it may be _ppropriate, in others not. As 

he explain8~ uaodern methodology 'Proceede by theory and justification. A 

specifie theory is proposed which bas testable consequences; in 80 far as 
.. 

these consequences-are in fact discovered when an empirical test ls made, 
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then in sa far~oes this theory survive. If a theory does not specify sub-

groups to which it does not apply, then the assumption is thàt it applies 

universally. When there has been no discrimination at the time of selection 

between different members of the total population, then a sample is random 

unless it is specifically selected by reference to the variables to be tested. 

The hypothèses in most psychological experiments contain the assumed minor 

premise that for the purposes of a particular experiment aIl persoRs at risk 

of selection are equal. This probably being the case of the present re-

search, then clearly any selection of subjects may be said to have been a 

random one. 

Nonetheless, It ls acknowledged that, because previous studies (Elkind, 
# 

1961a; Stone, 1966; O'Brien and Shapiro, 1968) have produced contradictory 

evidence as to sex dïfferences in the performance of adolescents with res-

pect to formaI operational sk!lls, conclusions based on the findings in 

this research may be limited in the breadth of thelr application in so far 

. ~ 
as this sample comprised solely female subjects. 

The Measuring Insttuments 
4 

The lIIeasuring ins~ruments used in this experiment IcOn$ist :f a fort y-

item reasoning test which was used as an instrument of formaI reasoning 

ability and an opinion questionnaire intended as a corresponding measure of 

affectivity. These"may be found in Appendix A. 

The Reasoning Test 

The nature of the present study d~nded the use of a reasoning device 

whicb allows for the constancYlof form or structure and at the same time 

peraits variability in the subject matter. By this means, the logical dif-

ficulty of a problea could be held constant while the effects of changes in 

\. 

\ 
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• content could be measured. The medium of problem presentation which was r , 

selected to provide this flexibility was the syllogism. The successful use 

of this reasoning device in previous research on adults, referred to ear-

lier, confirmed the practicality of this medium and also enabled the present 

findings to be compared readily with the results of former studies on this 

theme. 

The reasoning test includes thirty-two problems of the standard syllo-

gis tic form, structured by two premises and a conclusion, which were formula-

ted by the author along the lines suggested by previously men~ioned works. 

These syllogisms constitute two groups of sixteen pairs which are identical 

in formaI structure, linguistically similar, and are matched in mood or tone 

and in length. In addition, each pair has a correspondin,g distribution of 

negatives, universals and quantifiers to insure equal difficulty and the re-

duction of differential atmosphere effects (Woodworth and Sells, 1935). 

Eight such pairs of problems are valid. conforming to the formaI rules of 
~ 

logic; the remaining eight are invalid, containing simple logical fallacies. 
1 

However, whi1e agreeing in aIl technical aspects, the problems within 

each pair differ essential1y with respect to content. The content of one 

group of sixteen problems i8 of a 'neut~al' or non-affective nature which 

defines subject matter which is familiar and credible in its re1evance to 

1 personal experience, but which is selected to encourage objectivlty through 

This its concentratio1 on basic, rudimentary aspects of the environmen,t. 

classification of content, therefore, is un11kely to arouse an affective 
""f 

response and thus aims at avoiding the tendency to beeome subjective in the 

solution of these problems. The topics presented in these problems, many 

of which were suggested by Lefford (1946), inc1ude: weather forecasting, 

the filing of income tax returns, garage maintenance, 10ngevity, architec-
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tural design, and so forth. Examples of first a valid and then an invalid 

problem of this type follow; -, 

Farm lands which receive a great deal of sunligh~ 
must be irrigated to insure sufficiqnt moisture. 
San Andreas, California is a farming area which re­
ceives a ~reat deal of sunlight. The farm lands 
of San fn~reas, therefore, must be irrigated to 
lnsure sufficlent moisture. 

Health, experts claim that Niacin 15 a vâ1uable 
dietary supplement for children who are 5uffering 
from malnutrition. Physica1ly active children 
wlth bright, rosy cheek5 are not suffering from 
malnutrition. Therefore, Niacin 15 not a valuable 
dietary supplement for physlcally active children 
with bright, rosy cheeks. 

\ 

Responses t~hese test items we;e expected to rev~al the capacity to use 

formaI ope'rations effectively, when allowed to execute the principles of 

"-
cold, uncontaminated logic in an objective manner. 

In contrast, the respective pairs to the5e neutral prob1ems embody con-

tent of an 'affective' nature, emotionally toned 90 as to arouse personal 

feelings and beliefs and thus toster a subjective ~eaction. As assurance 

that these problems would, in fact, have this potential to entice or tap 

the personal biases of' aIl subjects with as much consistency and uniformity 

as possible, the affective content of these problems vas 'restricted to 

topics vhich p~~tain specifica1ly to the immediate school epvironment common 

to aIl. The aim, thérefore, vas to choose tapics vhich vould hold parti-

cular interest for the students of this school and about-which aIl subjects 

vere likaly to ho1d an opinion. The ehoice of these items as to their highly 

identifiable and controversia~ nature vas diseussed extensively vith eolleagues 

on the teaehing staff before the final selection of topics was made. IThe 

chosen topies, in keeping with the eustoms peeuliar to this school environ­

ment •. refleeted the controversies of the \times a~d include issues such as 

.. 
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J 

the wearing of a school u~iform, dining-rôom procedures, the singing of 

hymns in morning assembly, the merits of alI-girl schools, the election of 
I 

the sehool Prefeets, and 50 forth. As examples of these problems, the res-

peçtive pairs to the neutral problems cited above follow: 

Students /who assume added responsibilities within the 
school s~ould be ~ranted special privileges in return 
for their services. The s~hool Prefects assume added 
~Iesponsibilities at E.C.S. The sehool Prefeets, there­
fore, should be granted special privileges. 

The writing of formaI, end-of-year.examinations is a 
valuable academic experienee for students who have 
not elearly mastered their year's work. Students 
with year's averages above 80% have clearly mastered 
their year's work. Therefore, the writing of format, 
end-of-year examinations is not a valuable aeademlc 
experience for students with year's averag~s above 80%. 

It was the int'ent that the controversial nature of such content, in its 

po~er to provoke personal bias, would guarantee suseeptibility to affective 

Interference and posit a threat to the successful exercise of the proeesses 

of logical reasoning. It is worthy of mention, however, that, because the 

chosen topies dealt with in these problems are suffic1ently controversial 

and elicit mixed feelings on the part of the students, no preeonfirmed at-

tempt cou1d be made to sway subject~ necessarily tovard an erroneous judge-

ment. It was equally likely that a subject wou1d agree with a "conclusion and 

be favourab1y influenced as disagree and be unfavourab1y influenced. The 

content of such topies was intended on1y to register an eff~ct on reaso~tng 
/ 

abi1~ty and chanc, remained as to whether this effect would prove beneficial 

or detrimental. in keeping with personal opinjons and beliefs. Responses to 

thia group of proble~ vere expected 

subjects a1lowed affkctive influence 
'( 

processea st.ultaneously used in the 

proble1l8. 

to indicate the extent to which the 

to contaminate the objective thought 

solution of the corresponding neïtral 

• 

" 
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The ~ffectiveness or reliability of this pairing system was appraised 

by \nterested colleagues and university professors who passed judgement on 

the equivalence of the neutral and affectively-toned instances. The correla-

tion coeffticients presented in. Table 2 substantiate the effectiveness oL. 

this method. As may be seen here, no significant association exists be­
l 

tween responses to the neutral and affective problems for aIl but one pair 

of the sixteen problems. Despite the logica1 equiva1ence of the problems, 

" the manipulation of content appears to have produced an effect on the solu-

tion of these two types of problems. 

As weIl as these thirty-two paired items, eight extraneous reasoning 

problems of spatial, a1gebraic and nonsehse types are included in the test 
1 

battery. These included problems such as the following: 

0=0 ~ 0 
:.0=6 

AlI TEKSASTOPSES are MALPIGIENSES. No MALPIGIENSES are 
TIESCAMBIA. Therefore, no TIESCAMBIA are TEKSASTOPSES.l 

1 
It vas hoped that the se slight deviations from the nprmal or routine pattern 

of the reasoning test would Act as a relief mechanism by providing the stimula-

tion of variety and wou1d also he1p, to sorne extent, to disguise the purpose 

of the experiment. Performance on these items was not to be taken into con-

sideration in the analysis of the results. 

To guard against the likelihood of the 8ubjects detecting the pairing 

system e1DpIoyed by this methodology and to avoid order of presentation ef-

fects, aIl reasonin~ prob1e'!LS pere mi~ographed individually and the thirtv-t,01o 

paired prob,ems were randomized in test booklets with the extran~ous items 

intervening regu1arly. 

1 This probl-. is ·taken froll h k f ui1ki (1928) 1-.... t e ~or 0 ,.. • ns , p. .:> • 
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.. TABLE 2 

PEARSON PRODUCT-MOMENT CORRELATION BETWEEN RESPONSES TO 
THE NEUTRAL AN1) AFnCTlVE PROBLEMS 

(N • 60) 

Correlation Exact Significance 
Coefficients Leve 1 

" 

.1881 0.150 

• 0292 0.825 

.0370 0.779 

.0338 0.798 

-.0955 . 0.468 1 
-.12].6 0.355 

-.0785 0.551 . 
. 1 

-.0312 0.813 

-.0357 0.787 

-.0236 9.858 

-.2285 0.079 

.0580 0.660 1 
-.2245 0.085 

.2102 0.107 

• 0844 

) 
0.521 

,1 • 3515 0.006 

* 

N.S. 

N.S • 

N.S. 

N.S. 

N.S. 

N.S. 

N.S • 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

N.S . 

S • 

• It~ labelled 'S'are .ianificant at the .05 level of probability; 
It~ labe11ed 'R.S.' are DOt .1gnlflcant at thi. lave!. . 

1 

1 
,\ 

~ 

J 
1 
1 
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The Opinion Questionnaire 

To confirm the concordance or discordance betveen the personal feelings 

of the subjects and the conclusions presented in the reasoninq proble~s, 
,1. 

an opinion questionaaire vas constructed and employed as a measure of cor-
'" 

respondence. This questionnaire comprised an exact reiteration of the con-

clusions dravn in the sixteen affectively-toned problems, presented as 

statements with an affirmative-neRative option enclosed in parentheses. 
1 

The opinion questionnaire items corresponding to the affective problems 

cited earlier appear on the questionnaire sheet as folJows: 

The school Prefects (should, should not) be granted 
special privileges. 

The vritin~ of formaI, end-of-year examinations (is, 
is not) a valuable academic experience for students 
with year's averages above 80%. 

Responses to this inventory vere in~erpreted as indication of the personal 

attitudes and beliefs of the subjects concernin~ the validity or invalidity 

of the controversial issu~s discussed in the problems and thereby enabled 

the matching or comparing of affective influence and logical j udgement. Res-
" 

pective ~esponses which indicated a high i~stance of 'valid' ansvers ta the 

problems and personal 'affirmation' of the feelings expressed by these con-

clusions, or 'invalid' answers vith corresponding opinions of personal 'ne-
f 

gation', were interpreted to suggest that partiality or personal opinion 
\ ' 

may have entered into the formation of the respective judgements. Whereas, 

on the other hand, combinations of 'valid'-'negation' and 'invalid'-'affirma-

tion' vere taken to i.ply that partiallty on the part of the subjects pro­

bably dld not enter indo the fonaation of the judgements. Through this 

means, it vas possible to deteraine the extent to which previously executed 

judgements vere influenced by subjective coaaitae~t. Table 3 shows the cor-

\ 
\ " 

... . 
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TABLE 3 

PEARSON PRODUCT-MOMENT CORRELATION BETWEEN RESPONSES TO 
THE AFFECTIVE PROBLEMS A!m OPINION QUESTIONNAIRE 

(N .. 60) 

Correlation Exact il ip,nif icance 
Coefficients Leve! 

.5866 0.001 

'. .3504 0.006 • 
.5021 0.001 

.3760 0.003 
> 

.·3196 0.013 

• 4812 0.001 

, .6235 0.001 

.2722 0.035 

-.4668 \ 0.001 

-.1115 0.397 

-.3645 0.004 

-.5313 0.001 

-.3939 0.002 

-.1416 0.281 

-.4784 0.001 

-.3066 0.017 

* 

S. 

S. 

S. 

s. 

S • 

S. 

s. 

S. 

S. 

. "" 
N.S. 

S. 

S. 

S. 

N.S. 

iS • 

S. 

* Ite.s labe11ed 'S' are 8igniflcan~ at the .05 level of prObabl11tYj. 
ite1lS labelled 'IT.S.' are DOt .1P1Udnt at th1lJ level. 

• 
~ 1 

\ 
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relation between responses to the lemR and t~e corresponding 

opinion questionnaire items. While it ized that the opinion ques-
, 

tionnaire has only face validity, the data presented in this table substan-

tiate the claim that the instrument is a reliab1e'measure of partiality. 

As is sho~, aIl but two items,numhers 10 and 14, show correlations which 

are significant at the .05 level of probability. 

For the purpose of testing the c1arity and/or ambiguity of these 

measuring instruments a pilot study vas conducted on a similar sample of 
1 

twenty students. Because no formaI means of testing for the r~liability 

and validity of the test items was feasible. it was hoped that this prac-

tice-run would depict any sallent weàknesses in the construction of the 

test. However, the results of this prelimin~ry study did conflrm that the 

selected items appeared to produce a differential effect hetween performance 

on the two groups of problems, showing a noticeable discrepancy in the res-

panses to the paired items. The strongly emotiqpal reaction elicited re-

" garding the nature of the affective problems a1so contributed to the overall 

satisfaction with the reasoning instrument. In addition, this pilot study 

vas used as an aid in determining the len~th of the test, or the number of .. 
test iteDs and corresponding opinionnaire items which could be adequately 

covered in the time available for their administration. As a result, it 

confirmed the selection of fort Y reasoning problems, and the respective q~es-

tians regarding personal ~inion as the number of items which could be 

answered reasonably in approximately one hour. 

A~i8tration of the Tésl and Que~tionnaire 

The experillent vas conducted on groui>s ranging froa ten to fifteen 

subjects in five se.sions at tt.es MOst convenient for the participants. 

.,,' 
1 
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Before beginning, the subjects were asked to think of a code name or symbol, 

perhaps a telephone number, which they would use in place of their names 

ta label their test materials. This was done for purposes of anonymity 

and afterward enabled the effective matching of the test rnaterlals for, 

scoring procedures. Upon distribution of the test booklets, the subjects 

were informed that the first part of this experiment was a test designed ta 

measure their ability to reason, or to make logical judgements; they were 

asked to confront the task with concentration and sincerity. The subjects 

were instructed ta read each passàge careful1y and ta judge whether or not 

the conclusions arrived at are justified by the statements given in support 

of them. Hav~g assessed the 10gica1 development of each argument in this 

manner, they were to record their judgements by writing 'valid' if they 

found the conclusion soundly deduced. or 'invalid' if they detected faulty 

reasoning, on the blank provided on each page. l.;rarning was given that thë 

arguments presented in the prohlems covered a broad range of topics, several 

. referring to school liH~, and that, in every instance, the premises must 

he accepted as facto It was emphasized that, despite personal opinion on 

these issues, it was the logic of the argument to which attention must be 

paid and not the subject matter. Finally. the subjects were requested to 

record their ages to ~he nearest.month on the covers of their test booklets. 

Without forevarning, fo11owing the complet ion and submission of the 

reasoning test bookleta. t~e subjects vere issued th1 opinion questionnaire. 

Conflr.ation vas given that this vas an entirely separate task intended 

stmply to gather personal feelings regarding the issues discussed in the 

reasoning test. For this reason, the subjects vere discouraged from any at-

~eapt to .aintain cons18tency betveen the ~ test .atertais and were asked 

1 

, 
.!JAW P 

'~ 
1 

j 

a, w 



( 

• 
\ 

-----------------<, 

- 41 -

to disregard the recall of any discrepancies and/or concurrencps of response~ 

The students vere urged to be totally hone~t in their responses to this 

(

questionnaire and lJere assurf>d confidentialitv. Tnstructions requested that 

they circle the option which most accuratelv conformed to their personal 

opinions on the '\.ssues raised. 

Although no ri~id time limit vas imposed, and the participants vere 

advised to york at their mm chosen pace, bath parts of this experiment 

vere completed by the majority of the subjects within three-quarters of an 

hour and an hour, whic~ vas the time tentatively al1otted. 

Upon completion, the reaction of the students tovard the exp~rLment vas 

highly favourable. The subjects showed sincere interest and avid curiosity 

regarding the purpose and the 'secret' of the study and ea~erly questioned 

and commented upon various aspects of it. Many of the girls vere more than 

villing to sacrifi~e the anonymity of their york for the opportunity ta dis-

cuss the accuracy and Interpretation of their ansvers. Indeed, some even 

asked permission to attend th~ following testing session to "try again"! 

Siailarly, several students asked if they could have another test book let 

to take home and that they he considered for participation in any similar 

experiments in the future. The only feelings of disappointment voiced by 

the suojects vere vith regard ta the opinion questionnaire" Several girls 

registered chagrin beeause they vere forced to affira or negate uncategori­

• cally an opinion without being ailowed to elaborate on or justify their 

feelings. Middle o( the line options such as 'aaybe' or 'in some c3fes' 

would perhaps have been preferred by these subjects and would not have 

caused tbê~ to feel unfafriv It.ited in their rèsponses. In conclusion, 

the spontaneous re.ac:tion froa the, subject8 involved vas 80 enCOuragl~g that •. 

owing to several speculative re.arlcs concertt1ng the "real aeaning" of 

" 

;J , 
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the study, the incentive was provided to conduct a subsequent experiment 

on a smaller sample of students shortly afterward. Thi-s supplementary ex-

periment is the tooic of Ch~pter VII. 

Statistical Analyses Performed 

Two packages of computer programmes were used to analyse the data ob~ 

tained from this experiment: the Statistical Package for the Social Sciences. 

S.P.S.S., and the Statistical Analysis ~vstem, S.A.S. 

The 'Codebook' subprograrnme of S.P.S.S. was used to compute the num-
\ 

ber o~ cases and percentages of correct and incorrect responses to cach of 

the thirty-tvo reasoning prohlems as weIl as for the answers given on the 

opinion questionnaire. This was done for the responses of the si~y sub-

jects collee tively and for the responses obtained within each of the 'three 

designated age groups. 

Correlation analysis vas performed by the 'Pearson Corr' &ubprograume 
, 

of S.P.S.S. vhich vas used to compute standard produ~t~o~nt correlation 

coefficients. These showed the strength of association between responses 

to the neutral and 'ffective problems, and betveen responses to the affec-

tive problems and the opinion questionnaire. A pa'l"tial correlation prograuae 
~, 

vas also used from this ~ackage to measure any potentisl differential ef-

fect produced by age. 

A factorial analysis pi covariance vas perforaed using'the 'Anova' 
~ . 

8ubprogra.ae of the S.A.S. pac~~ge to e~ perforaance on the neutral 

and affective probleas attributable t~actor8 of age"the neutrality-

affeetivity of content, valid.LtY-i1fval1dlt7',and the interaction betveen 

the latter t1Io. 

1be 'Faeiab. f subprogr~ of S.P.S.S. vas used to obtain the joint 

\ ! 

1 
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(J frequency distributions, or crosstahulations, of cases accordinR to the 

variables classified as significant sources of variance. These frequency , 
distributions were statistfcally analysed by the chi-square and phi ~e8ts 

\ 
/ 

of significance. 
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Cl-tAPTER IV 

TH~ RESULTS 

• 
Table 4 shows the percentage of correctly answered questions which 

have been arranged in pairs with the neutral items above their correspond-

ing affective items. lt may be noted that 80.4% of aIl neutral items were 

correctly answered against 57.7% of the emotionally-toned affective items. 

Except in the case of invalid items 9 and Il, on aIl c3ses the percentage 

Bcoring correctly on the neutral items was higher than that on the affective 

items. It ls also noteworthy that the results on bath the neutral and af-

fective problems arè higher for the valid items than for the invalid items. 

These ~esults are shawn graphieaIIy in Figure 1. 

In.Table 
1 

5 the data have bren assembled into a 2 x 2 tahle classifying 

the problems into valid and invaIid, neutral and affective items. Rere ve 

see that the valid items are more frequentlv answered correctly than the in-
1 

valid items, with respective means of 77.9% and 60.2%, and the neutral pro-

blems are more frequently answered'correetly than the affective items with 
1 

respective means of 80.4% and 57.7%.~This table a1so gives a mea.ure of 

tbe relative difficulty of the types of items. Neutral-v.lid items appear 

to be the easier.t. affectively-toned invalid iteu the met difficult. 
1 

J 

Tabl. 6 shows the percentale of respon.es to the opinion questionnaire 

which .ub.tanttate concordance or discordance with the conclu.ion. dravo in 

the dxteen affective prob1elU. For val1d prohle1ll8 l throujth 8 the concur-

renc. of per.onal opinion with the conclusion prelented ha. been indicated 
.' 

by an affirmative re.ponle.' wbile for invalid!problem. 9 through 16 concir-
\. , 

rance vith the conclu. ion wa. repra.ented by a negative re.pon ••• 

1 

" 
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TABLE l#.. 

THE PERCENTAGE OF r.oRRECTLY ANS\ŒRED NEUTRAL', 
AND AFFECTIVE PROBLE~~ 

(N - 60) 1 

, 

\ " VALtD 

1 , 

1 2 3 4 5 6 7 8 MEANS 

78.3 93.3 90.0 88.3 98.3 ... 96.7 98J3 95.0 92.3 
J , 

76.7 30.0 71. 7 61. 7 65.0 70.0 73.3 60.0 63.5 , 

INVAL ID OVERALL 

9 10 11 12 13 14 
\ MEANS 15 16 MEAN~ 

51. 7 46.7 71. 7 71. 7 61.7 75-:0 81. 7 88.3 68.5 80.4 

53.3 33.3 88.3 51.7 46.7 , 21. 7 71. 7 48.3 51.9 57.7 

• 

1 
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.. 
TABLE 5 

• 
THE PERCENTAGR OF CORRECTLY ANSWERED NEUTRAL 

AND AFFECTIVE, VALID A~D INVAJ...ID PROBLEt{5 
• CN • 60) 

VALID INVAL In 

; 
NEUTRAL 92.3 • 68.5 

• 
.. li j 

1 

Al'FEC'?VE 63.5 , S1..9 

1 1 }mAN KEA.'" 
71.9 ~60.2 

~ 

• .1 , 
" 

1 
\ 

1 

MEAN 
80.4 

MEAN 
57.7 

1 

1 

1 

. .... , 
'-

, . 
..tf> 

". 
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TABLE 6 1 , 
OPINION SCALE: THE PERCENTAGE OF RESPONSES TO THE OPINION QUESTIQNNAIRE , 

STATEMF..NTfi WHICH CONCUR WITlt CONCLUSIONS PRESENTED 
IN THE AFFECTIVE PROBLEMS 

(N - 60) 

STATeMENT NUMBER 
\ 

.. 
1 

1 2 3 4 5 6 7 8 
J 

1 PERCENTft.GJ1. OF 65.0 5.n 51.1" 25.0 55.0 53.3 51.1 10.0 CONCURRll:NCE 
1 

, 

1 
1 

.. 1 
STATEMENT NUM»ER 

9 10 11 12 13 14 15 16 
~ 

PE1lC!lfT~E OF 
1 

COIICURIE CE 
63.3 23.3 81.7 70.0 61.7 20.0 36.7 33.3 

1 
. \ 
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CHAPTER V 

ANALYSIS OF THE DATA AND INTERPRETATI;ON 

A faetorial an~lysis of covariance was used to identify possible de-

terminants of discrepancy in perfOrmance on the neutral and affective test ,. , 
items. The factors included were age, validity-invalidity, and content, or ... 

neutra1ity-affectivity. A regression model a1lows the first variable the 

greatest potentis1 for effect, whi1e subsequent factors May add to thls 

variance by explaining any residual va~iance. The tesults of thls analysis 

may be seen in Table 7. Here it may be noted that even though the factor 

of age was p1aced first so as to have the greatest chance of effect, an F 

value of 0.772 shows that a~e ls not a s1gnificant factor at the .05 level 

of probaoi1ity. This f1nding was corrohorated by an analysls of correlation 

and crosstabulatlon which will be d1scussed more extensively later in the 

chapter. As Table 7 Indicates, however, aIl other tested variables have 
• 

1 
, . - ~ 

been shawn to be signiflcant. It is noteworthy that even though the fac- , 

tor of content was p1aced last, having the least chance of effect o~.of 

aauslng variance, it proved slgnificant at the .?OOl 1eve1 of probabl1ity. 

These data provide evld~nce that the d1fferent1a~ effect causing discrepancy 

ff in perfor.ance ia produced by the factora of content, va11d1ty-invalidity, 

and their interaction. 

The differential effects of theae factors .. y be reviewed 1n Table 5 

of TH! RESULTS chapter and are repreaented graphically 1n Pi~urea 2a and 2b 

which chart the re.pectlve meana of each of the four clas.ification. of pro-

hle .. : neutral-val1d; neutral-inval1d; aff~ctive-valid; and affective-

1nvalid. Pigure 2 •• hows that ffr bath neutral and affective probl ... 

wn PL 
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TABLE 7 
\ , 

SUMHAJf.Y OF ANALYSIS OF COVARIANCE 

l 
1 
~ 

SOURCE d.f. MEAN SQUARE F VjLUE PROB > P 

AGE 1 0.149 . 0.772 0.3796 

VALIDITY-INVALIDITY 1 15.059 78.253 0.0001 

(CONTENT) 
NEUTRALITY-APFECTIVITY 1 24.752 128.623 0.0001 

INTERACT'ION OP 
1 VALIDITY-INVALIDITY 

,AJID CONTENT l 1.752 9.105 0.0026 , 
, i . 

of 
DIOR 1915 0.192 

1 

1 
1 -
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the percentage of correctly answered vaild problems exceeded the per-

centage of correctly answered invalid problems, although the discrepancy 

1n performance is not as great for the affective problems. In addition, 

the percentage of correct responses to valid problems always exceeded the 

percentage of correct responses to invalid problems. Moreover, for both 

valid and invalid items there was a drop in the percentage of correct res-

ponses in the move from neutral to affective problems. Figure 2b depicts • 
the same data from a different perspective, showing the situation in reverse. 

1 

Here it may be seen that for both valid and invalid problems the percentage 

of correctly answered neutral problems exceeded the percentage of corFectly 
" 

answered affective problems, aithough again the discrepency in performance , 

is not as great with the invalid proble... Once again. the percentage of 

correctly answered neutral problems always exceeded the percentage of cor-

rectly answered affective problems and for both neutral and affective pro-

blems there was a decline in performance from valid to invalid problems. 

The finding established ln Table 5, which confirmed that affective and 1n-

valid problems appear to be most difflcult, may be offered here as exPlana-

tian of why dlscrepancle. ln performance were not as marked in the Be two 

respective ares.. It wou Id eeea evident that the greater difflculty pro-

duced by the factor. of affectivity and invalldlty tended to reduce the de-

gree of distortion which is .a marked on probleae of le •• difflculty. Hov-

ever, it 1. al.o noteworthy tbat 10 both flaure. there 1. indication of a' 

d1.ardinal interaction. 

to .ub.tantiate the per.anal convictions of the .ubject. re~rd~g the con-~ 

cludon. presented in the affective probl ... , aade it pd .. ible to analy •• 

further the ~1ftetent1al effect ,roduced by the factor ot conuat, or neutra-
( 

jOlI! 
l,· 
1 ' 
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l1ty-affectivity. It'affective content was a signlf1cant factor ~ the 

formation of judgement, as these findings seem to lnd1cat~ then we would 
~ . . 

expect that the responses to the opinion questionnaire vould register any 

partia!ity on the part of the subjects toward the conclusions drawn in the 

problems which may have influenced decisions regarding the believed validity 

and invalidity of these problems. It has been suggested that the influence 
'", .. 
of affective factors on the ability to reason effective!y would act in pro-

portion to the concurrence between the conclusions presented in the affec-

tive problems and the respective personal opinions held by the subjects to-

vard these conclusions. As has been pointed out in Chapter III, EXPERlMENT-

AL PROCEDURE, this concurrence i8 reglstered by instances of 'va!ld'-'affir-

mat~e' and 'invalidt-tnegative' responses to the rea80ning te8t and the 

opinion Ruestionnaire respective1y. Such coabinatlona of responses wou1d 

~ iœply that partlality or persona! conviction may have entered into the forma-

t'rn of judgement. On the other hand, coabinations of 'valid'-'negatlve' 

aJ'ld 'inval1d'-'affirmatlve' VO~'ld be interpreted to 1IIp1y that partial1ty 

probably did not enter into the formation of judgement~ Therefore, a com-

parison of the reaponses to the affective problems and the opinion ques-

tionnaire .. y be used to .how the frequency vith vhlch the problea. vere 

eva!uated as to their va11dity and inval1dity in line vith personal opinion. 

The distribution. of the antlélpated coabinations of respons.s ln the total ...... 
population vert obtained by using the 'Fastab. t subproaramae of the S.P.S.S. 

c~ter package. The results are shown in Table 8. A. indlcated by th1. , 

table, all but three ca.b1natlons of responses, test ite .. 8, 10, and 14, are 
~ 

s1aa1f1eant at the .05 level of prob.bility. tbese findin .. are corroborated 

by thé 'earson Product-Mo.ent correlation coefficients for these lt ... shawn 

1Il Table 3 of Chapter III, altboup the correlation analys1. shows on1y tvo 

, = li_, .,.tA WUi! 1?Z'l!B 
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TABLE 8 

CHI-SQUARES OBTAINED FOR RESPONSES TO THE AFFECTIVE 
- PROBLEMS AND OPINION QUESTIONNAIRE 

(N - 60) -

ITEMS CHI-SQUAR.E+ SIGNIFICANCE ~ * 

1 17.84 0.0000 S. 

2 4.28 0.0386 S. 

3 12.98 0.0003 S. 

4 6.79 0.0092 . s. 1 
5 4.86 0.0276, S. 

6 11.87 0.0006 S. 

7 20.59 0.0000 s. 
.1 8 2.79 0.0951 N.S. 

. 9 11.20 0.0008 1 ' ~ s . 

10 0.29 0.5895 M.S. 

Il 5.31 0.0212 S. 

12 14. MJ 0.000l s. 

1~ 7.76 0.0053 s. 

14 0.50 0.4808 N.S. 

IS 11.62 1 0.0007 S. 

16 4.41 0.0157 ~. 

+ Corrected for cootiAu1ty br \dia, t.at •• ' Correct1on. 

* le ... labelled 'S' are .1gn1fieaDt et the ~OS 1ev.l of probab111ty 
Cd.f. - 1); 1t_ UNIted ' •• S. t Ar. DOt .1p1fteaut at thu Ut".1. 

. . ,,'. . . 
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test items, 10 and 14, to be significant at the .05 level of probability. 

The instances of such combinations of responses, which establish concurrence 

between judgement and personal opinion, suggest that the ability to judge 
i , 

\ 

logically valid and invalid problems depends to a large extent on thetper-

Bonal feelings and beliefs of the subjects regarding the conclusions pre-

sented in these problems. The adolescents participating in this experiment 

did not appear capable, in most instances, of heing able to divorce them-

selves from the affeetively-toned nature of content and to analyse the pro-

blems effectively accordinp to their fOTm or structure. 

Having ascertained. therefore, that partiality does enter tnto the rea-

soning processes exercised by the subjects of this study on the affective . 
problems, the averall effect of this influence has yet to be clearly estab-

llshed. A clo.er exa~ination of tbese factors Is provided by the 'Fastabs' , 
" 

calculations of the antlcipated frequency distributions. First, the situa-

tion .. y be vi~wed from the point of view of correct and incorrect performance 

00 the affective problems related to concordance and discordance of opinion. 

Figure 3 shows the nuaber of correct responses out of a possible 60 and, of 

theae, the nuaber ~f corresponding responses to the opinion questionnaire 

vh1eh confira concurrence~ith the conclusions presented in the affective 

prob1~. It i. 1ntere.t1n~ to note tbat white differences range Jrom 2 to 

30 vith a IlUD of 13,.0 only test 1te. 8 does not concur vith the paral-

bap. 1ibl, to bave been ir~elevant to thoN subject. who can exerc1se the 
. 

" eapa.city of for.al operatioaal skills suece .. fully. Thil l'reH1ltation 01 the 

clau, ther.fore, show. the perfor_ace of botb thoN lubjectl capabu of re-
. .., 

.Letial extraneous 1nterferenee vith coan1tiv. functionina as weil as those 
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"-
who have het'n ~avourllbly or beneficlally lnfluenced hy the iltterfenncc of 

affectlv1ty. 

PerhllPIl of IOOrp "ppcifJc relcvance lM a prt-llentntion of the d"ta (rom 
'\ 

llu· po'fnl of v1c'w of incorrect rC8~on.e". Should it I>fI the CIIRe, lU the.e 

rt'Hulj1 Jmply. lhltt penonsl op 1 n,Ion, or 1l(f(·C'tlvity hu a Hlgn1flcant in­

rlucnc~ on r~nNonlnK procel.el And doe", ln fllCL, dt.tort lORics} thought, 
• 1 

nn fxnmfnotlon or the ~l"tr(hutlon of error. and thf' corr~.pondence or per-

10rlll] opinion to tIH"" r"""on.e. lH of v~llJe. Je thiH con~ntlon 18 con­, 
flrmC'd, Wt! would «,xr"'ct on val Id prohlemlC ] through ft • hlRh in'Hllnce of 
• 
'invul1d', or Incorract, .n.wer. to corre.pond to opinion que.tionnalre 

ra.pon.4O" wh.ich rc.'veeal dhcordanc. 'Wltl~ the ·conc1udon. pru,ntedi while 

bn lnvol1d problctlM 9 throu.h 16 we would exp.ct • h1ah in.tance. of 'v.l1sS', 

1 

or Incorr.ct, r~lpon ••• to corr •• pon~ tOlqu •• ttonn4Ir~ r •• pon.~" which 

th1 .. prediction. lt 1. not.d h.re that 1ncorract reMpon •• , tv valld pro-

hlem. 1 throuf&h 8 corrupond.d to opln10n"l&1 r. r .. pon'III of dhcordJnc. 

ranaina (rom 66.7% ,to 10~Z.wlth • mean 1&1 hJgh II' ,90%. R
1lmllarly, incor-. 

l'.ct rupon ... ta Invlllid probl.1ftI 9 throulh 16 carrupond.d ta l'.,pon •••. 

of concordanclt.with th. conclulion. ranllng trom 55.2% to 100% with a me.n 

ot 71.6%. 1'Iw d1fflrenc .. in th. mean. or th. v.l1d And invA11d problellUl 

a.ain 11 1ndlcat Lv. o~ the Ira.ter d1tUculty of th. invdi ~~obhm. \lber. 
"\ 

thh trend il reduc.d. frhh Und!n. il .110 d1l.play.d in ViRur' S \lhich 

.ho\l' th. nu.bar of 'l'ron,ou •. 1uda-Not .. on .. éh probl~1II and, ot th ... , tht 

nUliber for vhich " .. pan ... jol nOYl-concurr.nc. vith th •• taUunt. prellntect 

Il conclu.ion. to th, probl ••• v.rl rlli.t.rld on tho opinion qu •• tlann.!r •• 
\ 

Diff.r.nc •• h.r. rln,1 trom 2 to 14 vith 1 "In Il lov 1. 4.9. 'A'lln, 
• 

wh.r. lira' di.cr.plnci ••• xi.t th.y Ir. ta b. found l.ona ~ha tnvll1d pro-

/, 

" 

, , ~~ 

t. i , , ~ 
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blems. 
,\ 

The.e data mey also he viewed from the reverse position of concordance 

and d\scordance. From tho~e who Agree w1th the conclusions pre8ented 1n 

the problemH and thererore share concordant bellefs, we would expect a high 

percentage of correct 1udgements on the valid problems; subjects would be 

inclined to acknowledgp. readily the valid1ty of B conclusion w1th which 

their per.onal opinion concur. and would hence be led towarrl correct judge-

ments. In thes'! Clle., the infltu!ncP of affective factors cou Id be sa1d to 

be benefic1.1. On the other hand, from thos. who agree or .hare the opinion. 

pre.ented in the conclu.ions of th~ invalid problem., we would expect a 

high percentage of incorrect judgement.; .ubject. would be 1nclined to 

grant validity to conclusion. which~heir per.onal bia.e. aff1rmed desp1te 

logical fallacy. The.e ca~es would illu.trate th. detriment.l influence of 

affective factor •. The.e contention. are confirmed by the frequency di.tri-I 

butions pre.ented in Table 9. For problp.m. 1 through 16 coll.ctively, con-

cordance with the conclu8ion. pre.ented re.ulted in 92.1'- of the va11d pro-
• 

blem. beins an.wered correctly. Abo in kaapinl w'ith the.a re.ult., 68.3% 

of the inva1id probl •• were incorrectly an."end, although th. dllcrepanc'y 
1 1 

i. not a. larse here. Thi. trend i. rapre.ented graphicAlIy 1n Figure ~. 

Thi. araph illu.trate., trom al1 .ubject. who reli.ter.d concordance with 
, 

the conclu.ion. pr •• ented in th. proble •• , the relative percenta,e of cor-
I 

r.ct 1ud, ... nt. for probl~ 1 throulh 8 and the percenea,e of .rroneou. 

juda.ment. on probl ... 9 throulh 16. Althoulh al1 r •• pon.e. to the valid 

probl ... contora to th1. pattern, tvo ~.tance. of 1ncon.1.t.ncy on 1nv.l1d 

• . 
Conver.ely, trOll tho .. who cU .. aar .. vith the 

the probta.l and tha~efor. hold d1.co.4aDt belLet., v. vould anticipaee • 

L < 

1" . . 
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1 

TABLE 9 

.. FREQU'~CY DtSTRlBUT10"S 0' RESPONSF.S TO THY. AFFECTIVF. PROBLEHS 
IN THE SITUATION WHERE PE1lSONAl1 OPINION 1S CON(",()RDAMT wtTH 

THE CONCLUSIONS rRlSENTED IN THESE PROBLEHS .; 

YALID , 
PIOBLEMS 

• 
'" 

IJfVALXD 
PIOILDfS 

, 
" 

, . 

, 

1 
1 

i 

• 

CORR.!Cf 

t 115 
(92.11) 

18 
(li. 7%) , -

• 

253 
(5'.01) 

~f 

".-

'" 1 • , , .. 
F ~ m t 1 >' 

INCORRECT 

15 . (7.9%) 

.. 
'" 

168 
~ (68.~%) 

1 ) 

183 
(42.0%) 

, 

, , . 

. 

~ 

4;; 

"'. , 

190 
(43.6%) 

, 
246 

(56.4%) 

436 
(100%) 

/ 
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hiSh ~.rcent~ of incorrect or 'in •• lid' r.opon ••• to .alid ~rob~ ... 1 

through 8; aubjecta wou~d be inclined to deny validlty to a statement vith 

vhlch trey do not personally agree desp1te its loglcal neces81ty. Here, 

suhjectB would be unfsvourahly Influenced by affective factorA. On the 

other hand, we wpuld expect a hlgh percentsf,e of correct judgements on the 

Inval1d problem~ 9 through 16; Iubjecta would he encouraged in the8e ca~el 

to declare a conc1u810n 1nva1id if the y d1sBgree wlth it. Rub1ects in this 

situation would be btneficially sw.y~d by the!r affective procel.es. The 

data prelented in Table 10 Auhstantiate the.e predictions. Aa mey be aeen, 
~ 

for the valid probleme 55.2r. of the responsel vere incorrect and for the in-
" 

vaUd problem. 73.1% of tIlt' ruponlu vere correct. Thb avenU performance 

i, reprelented grapbically in FIRure 7. In .11 but three instances, pro-

blems 4, 10, and 14, theae expactationl are confirmed. 

Thueto're, the .. data ,ul.a,t that when lubjectl hold beUd. vhich 

ar~ concordant vith tHite prelented a. conclud1n~ Itatementl of realoning 

probl ... , tftelr 1ud,.ment vill b. ban.flelally influeneed in the cale of 

" vaUd probleu and adv.r .. ly 1nflu.nc.d 1n th," cue ot 1nva11d proble~J "", 
.. 'f 

whar.al wh.n .ubj.ct. hold ba11.fl di.eordant w1th tho.e_pr ••• nt~ al con-

clud1nl .t.t.ment. of probl .... an invera •• ffect i. r,~oAn1z.d. Table 11 

.ummar1z •• th!1 ov.rall .ffect al tt 1. A.en on aIl aff.ctiv. probl.m. eol- ~ 

lact1v.ly. The concordanca of p.r.onal opinion v1th the conc1uI10ni pr'-

'.nted in th ••• prohl ... produc.d a hi.h 1n.tanc., 343 out of a pOI.1b1. 436, 

of corr.ct r'lpon"1 to vaIi4 probLe.. and incorract r •• ponl" to 1nv.lid 

probla .. ; .i.1L1rIy, di.cordanc •• hav. a h1,h 1nltanee, 331 out of 524, of 
\ 

incorr.ct r •• pont.. ta valicS prob1 ... and correct r •• poo." to 1nv.l~~ pro-
,,~ 

bu... The .. a"P.ct.eS fr.quaDeu, eon.t1tut. 10.191 of .11 r •• pon ••• to 

the dfacUv. prob1.... rro. the •• data 1t .. y ba coftClud.4 tut, in the 
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TABLE 10 
~ 

FIlEQtmNCY DISTRIBtrl'IOHS OF IESPOHSES TO THE AFFECTIVE PlOBLEMS 
lM THE'SITUATION WlErU~ PP.RSONAL OPINIOff n; DISCORDANT WITH 

THE CONCWS IONS PUSENTED lM TKERE PROBLF.M.c; 

VAUD 
PIOIlLIMB 

IItVALII> 
PIOILDII f--

, " 

! 
1 

'-

COWCT 
-

130 
(44.8%) 

-

111 -
(73,1%) 

301 
(57.41) 

-

INCORRECT 

160 
(SS.2%) 

" 1 

63 
(26.9%) , 

.. 
223 

~ (42.61) 

, 

290 
(55.3%) 

234 
(44.1%) 

/ 
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TABLE 11 

FUQUENCIES IN THE TOTAl .. POPULATION rOI ALL A",.cTtVl 'ROBLEHS 
FOI VAlIOUS COMB l MAT tONS OP' THE VALID-IMVALID NfD 

COWCT-tl'COlUCT VAlIABLES 

COICOIDAJlCE 

Dl.COIDAICE 

, . 

1 

\ ... .. . . 

/ " 

VALID-COlllCT VALID-I~CORR'-CT 
IMVALID-IJOOIRECT INVALID-coaaECT 

34) 
(78.67%) 

193 
(J6.'31) 

536 

. " 

r 

f,..) 

t ' 

1 

93 
(21.33%) 

424 

1 

1 

. \ 

436 
(100%) 

S24 
(100%) 

960 

, 1 
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.olution of probl~ evoking e.otion. rea.oning ablilty ha. been influenced 

.ign1flcantly either favourably or unfavourably in keepin~ vith per.onal 

opin1on or affeetivity. The feeling. and belle!. held by the .ubject. re-

garding the conclu.ion. pre.ented in the rea.oning problems were a key factor 

in the .ucee •• ful exerci.e of formal operational ski Ils. 

The foregoing data, therefore, depiet graphieally the var1ab1l1ty in 

performance betveen the neutral and affective reasoning problems attributable 

ta the nature of the content of the probleu, the vaUdity or 1nval1d1ty of 

the proble~, and the interaction of these tvo variahle.. Further considera-

tian 1. nov given to the factor of ace. AI va. pointed out at the beginning 

of thi. chapter, although the factor of a,. w .. placed fir.t in a resre.-

.1on .odel allow1na lt max1.ua eff.ct a. a .ource of variance, lt dld not 

r.ach .isnificaBee. To corroborat. thi. finding, partial correlation. were 

other two variable. b.inS corr.latad; but, again, no effect va. ev1d~nt. ln 

tact, wben the p.rtial corralation eo.tflcl.nt. wer. co~ared to the ori-

.inal 'eanon Product-Hotlent eorralatlon co.fficients, 1t va. tlund tbat 

they dld not dltf.r appr.ciablv but, ln .a.t in.t~nc.s, wer. al.a.t identi-

cal. Table 12 pr •• ent •• till turtner corroboration: thi. table rapr •• ,nt. 

th. ovara~l p.rcenta •• of corr.ct parfor.anc. on .11 .{xt •• n pair. of pro­

blall for each of the thr .. a,. ran,e.. At .. y b .... n h.r., th. .a. dil~ 
, 

er.pane1e. ln perfor.aDCI b.tw •• n the nautr.l and aff.ctlve prabl ... axi.t. 

The lnflueau of .ffeeUvlty 01' ,.raoul opiDion OG r.a.oni-D' abl1ity cSo~. - , 

..t .tit1aia the forai Ôpel'.ttoul .ta .. , the-re U AO r .. t dllfereoe. be- $ , . 
tven tha .... of t ..... tvo poup •• 

( 
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TAlLE 12 

nJl1O~a. ST ACE: TH" PEJlCEtfTAr,E OF COU!CTtY AIIS1I!RED 
llUTIAL AJm AmCTlVE PII3BU'.HS III1HI,. !ACH ACE GIOl1P 

ME C;lUX1P 1 

JfEU1'IAL 
81. 3 PIOIUHS 

AnECflVE S9.1 PIOILDfS 

• 20 

~ AGI 1: 14:6 - 1';5 

AGI 2: 15;6 - 16;' 

AGI 3: 16;6 - 11+ .. 

, . 

1 

~ 
ME CIOVP 2 AŒ. GUTP J* MEAl 

79.4 80.6 80.4 

S6.9 S7.2 57.7 

TotAL 
20 20 60 

, 

, 1 \ 

.' , 

I 
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• 
re.pon.e. of group J, the olde.t group, la s11ghtly lower than that of 

1" 

group 1, the younge.t age group. It .eem. evldent. therefore, that the 

Influence of affective factora on rea.onlng abillty doe. effect horizontal 

décala~e at the .tage of foraal operation.. Hovever. th1. décalage do •• 

not appe.r to re.olve itself vith1n the agp span exaaln~d ln thi. study. 

A S~ry of the Findlngs 

. 
the ruu1u .net the analY'eI of the data preMnted ln thh and the 

preced1nl chapter .. y be .ummarlzed a. follov.: 

1. Th« percenta" of correctly an~ered ntutral prohl ... wa •• ignifieantly 

Ireater than the pereent •• e of correctly an.vered affective proble ... 

2. The percentage of correctly an.wered valld probl ... va. greater than the 

percentap of correctly 'R.vered IDval1d proble.. 

3. The dilcrepancy ln perforaanu on the neutral and affective probleM 

.. y be attributable to the factors of content, valtdlty-1nv.l1dlty, and 

thelr 1nt.r.ction. Thi. result. ln the folloving ranse of perfor.anee 

'''Periodty on the four cu .. 1flution. ot probl,..: neutral-val1d; 

neutra1-1Dvalld; .tfeet1ve-val1d; affective-lnvalid. 
" < 

4. "'POM~U to tM opiDtfnt que.t1onnalre confira the .tron, influence of 

,art1.al1ty on the part of d~ .ubject. in the .olutioo ot the affective 

'rob....... TM eoncorctae. of ,.rHM! op1n1.on vith tha concl~1on. 

preNnted in theN probu.. produu4 a bl~ 1nltaRee of correct rc.pou .. ) 

to valU probu.. ..., 1.aurreet r .. poaN' to 1nvalU prob1.... S1a1urT/ 

1". di.cor4&tWWI of ,er.ou1 opiAioa vith tb.e eondu.t.oo. prcHDted ln J 
''; 

t ..... ,r.leM Ihovad • td.Jh ta.tMU of t.AC.OrtC(:t r •• ,on ... ta valU 

----'PI'ofJ~ a4 eorl'Ut 1: • ., ..... to taY.1U ,roblat. TU Ûlfluenee of 

.flact1.Yt.t1 .. naNa'" aiUty, t ...... ,or., .. y N NU to .,. dther 

f 

f 
~ 

~ 
\ 
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~ 
favourab1e or unfavourable, depending upon the perlonal- convictions of 

the rea.aner.. Affect1v1ty has been shawn to be a Key factor in the 

effective u.e of foraal operational ,k1Il •• , ... ' 
5. Ace va' not found to be •• 1gnif1cant factor~ in the distortion of reason­

iCI ablltty produud by affect1vity. There vas rio Appreciable ditterence 
..... 

ln tlM avenU perfor.ance of ,bident' vithln eaeh of the three de'1gna-" 

tacS age group.; in faet, the elde.t group, ap Iroup 3. v •• influen.ced 

to a .int.ally sr •• ter .xtent! ~refore, althouah lt i, evlde~ that 

affect1vity doe, deter.1ne horizontal dfcala,e at thi, .t .... lt doe •. 

lD thil 'tudy. 

: / 
.l 

, 

, ' 

1 
l , 

1 

• 
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1n .0 dut"lS, J"clp.rlih," th. ~rr.,:t.iv .. u ... ,,( for",11 uv.ratiun.l thollKht. 

j 1" .. ,. 

Th .. r~lIIlllt'. Clr t.h- 'Kfu'rJ ... n" 'und tn t.hh In'1u!ry Ind th. In.1y ... tif th. 
1 

d,Hi prlt"ful pvtd.ne. ,,nt1r.h ~on(,trmll thh prnpolfHon. Th. hhch p.r".n"." 
o( ,'l)Tr.l.' li y """)fend nlutl'Il prQhllm. l,nd. cred.nc. tg th. '''''"PU/ln 

tllit th. lfub1 .. ctlf p.tt1dp.Un. in thh lIftudy w.r. CJl.pllhll 0' ,x-Teh!n" 

fC/r.l "pullUunal .kHh dhetiv.ly wh.n t Il .. (!ontllll of lho problollll con-

6 
t.tnld nothhll tu dhcour .... nb"jctJvtty or ttJ IVului ,. rUVCJtt ... hoh.d on 

,u,nonal P~"P'C.ltiv., Th.re "", hUlllv.r, .- dlnlfLcAnt cH.crt$"'~'·Y b.t.II •• n 

,th1111 ,bUity to r ••• on" 'l'.le.l)y \t'h," dlowld to l'lUi" uninv01v.d Wfth th. 

GonC'lulion. pr ... nttd 'n thtt pr,,"l .... nli th ..... Ib1111y wb.n influ.nc.d 

by th. """yoc.tion of Itf.aUvLty. Th .. ,"~.tlnU.lly low.r, p.rc.ntt •• of • 

Gorr.otly In.w.r.d .ft.aety, ,robl •••• how. chiC Ch. r ••• ontn •• btltty di.-
1 • 

pl.y.d in eh. for .. r .ituation w •• not •• n.,.li.lbl. to prohl.MI td.ntiall 
, . !. 

in 10.i,,1 .nd tfdhnioll .UfHouley wh1ah Ir, nbodlld ift aonunt d.ti,nad 
J-

to ,rouI' the 1".atLyiey .,'ch. r •••• n.r, Wh.ft .vllu.tinl the 10.Lc.1 

v.li.'t~ of-,rob1 .... one.1I'nl 1Oft ... c·.~e wh1.h,~ .ubjllt. f.lt .tton.-

t1, the IdolI1C1nt' ....... IMUouU, ilWolv.d iAd .Uowd ln 'ntutUv. 

'. ,.,.onal r ... tin'.. éhr.leH the" '~J .. Uvity'" ,bey WII' UMb.l.e. 'n 
:..' ..." 

.", •• it"'Ci.oft, h ~',.r ••• ~r IU,OUV' UUHI'- Ir. lU .... Ui'. 
. ' . ,~ " 

, 

, . 
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dVfMll<J .. or Lh", t".l< and (n 1uth4" c)Illy th, 10"Ù·"J .urw!tur. Ilr Lh., prohl'II\I. 

'l'h~ ItrcHUU'! or ",rcoc'UVt. hrtoYliI thro~.h thtt manfllub.t1on Clr ('ontMnt'~lJ' 

f)\J"'ll'~" lnf ~rrlllC'l1vlly on ,. ... on1n" .-b1lHy h .v1d.1H on bath val1d and 1,n-
\ 

v41Jd probhtmll, "lthou,h th. dhC'r.v"nc·v in p.rtorllll&ncit (. l'lnr. ap,'rCldabh 

I1Jl\l"'~r"'cl lo C)vprrfct., lh1. wartAh1. ItntS ruull.d in "uplrior 1).rrorlMnc. on 

t 

in" ., lh j Il M'"V.''' .howi tluil t hL •• Hart lftJly h~ l11lh.r 'Avour.hlll! or un-

."nlCIIIJ Ln lllCII .rr.':l1vlll prob!.", ... nd th. v_nonJll opinion .. lu.ld hy th. 

n .. onu... l'tom th. r".uI r. of th .. IIItudy W4!I 1M"('onc'Jud .. Lhllt t.I,'. Ifubj.ct.. 

r1v.d Al r.ondu.',,",, wh1ch w.r,. in ItY1ftl'lthy with p.nond conviet1un and, 

on th. othtll!' h.nd, w.r. 1hl1u.nc.d unllveurably vt,.n th. conc.:1u.1on. pr.-

•• nttd Ln tl\l probl ••• w .. n InHth,Uc.l to their h.11.fI. Th1l l.d te i 

t.nd,,,,,y rn ICC.Vt '{nv.Ud e0l\41udon. wh_" th.y wlra concord.nt with "ronl-

11 ht1d b.ll., •• nd ta r.j.ct v.l1d conclultan~ whan Ch.y war. di.cordant 

vith .uch b.lt.t., tha influeRe' of .tt.cttvtty let.d 1n h&r.ony vith co.nt· 
1 

tivi tun~iontn. Ln tha lor .. r C"', ~'1e le dt.tort.d 10.te.l thou,ht tn 

~hI latt.r ~"~tn .ffact, ~ha .tUelcy ~~th wM.oh cha affective prob1ftl IMre 
\ 

.olvad da,.ndod ., .. U, on the 'Jeunt ~o "'ah the CI ... lu,"", rucbad ", 
\ l' (II 

lOlie colnoUad 'vith che •• u." ,l'Md, baU ~ chi 'V~JHt',/ 
l ' 

/ / 
/ 
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that oft"cUv" 1n'L.rrenne. in COK~Jt1v" rund10nfllR f. il t,mlJClnl lnc!on­

"ru.nc. d.tarmlnlnl horhont.l d6nlllll,,1II Jlt lhff lit a 11." of (ormlt! op .. rllllonlll, 
) 

Il 1, .v1donl (rom t.ha ".rfurlMn(·" di.cr'IHlncy bC't.w" .. n t.h. nllutnal anfi Itf-

hC't Iv," probl"m.' tt14t thl. c:olll.ht1on iN .rrlrlMd land 'th.t horhontlll d'-

c.e., wlthln th" fr,.",.work of th. pruClnt .xp.rlmlfnt- ••• w •• nol found te) 

b ... d"nffl/'lint r.ac.:tor 1" th" !nrlu.ne. c,! ,.rr_ct1vtly on r .... uninl abl"e-y,\. 

A. ft. col\f1rll*d hy p.rformAnQlt on th. neuttal proble •• , lhe .ubj.cr- wllhln 
'. 

tional thou"ht. Itow.v.r, th. 1n.b1J1ty tu J.neraUu thh c'fHlé'Hy .nd to 
~ 

• r .. ht .tr"ct1vI 1n!luene. wh.n thCII ..... tI.k 'lIploy.d .lIOt10nal contint 11 
1 . 

.. .ho dhpl.yttd bv th •• ubj.ct. ol .,.,th Il. ,roup. Th. Ifubjoct. 1n ••• IfOUp 

1 

/ 

) 

,.ct. 1n •• ch of th. younJ-r '1. ~roup.. Th. tond.ncy of .r!.ct1v~ inter­

. fartne. to ,.op.r411. the .ft1cilncy or rorul thouaht ha. not b'le,n rC}lHl4 
, 

to pr.v.U in inver •• pr:oportlon to ttut .,. of th. prohl ..... 01 V'f", 'fh. 

influ.nc. of .ttectivity do •• not .pp •• r to·d.cr .... !vtth .,. but continue. ~ 

to ob.truct eOln1t1v. tunctlonLn. throulhout th •• u .. ot 'or .. 1 bp.ret1on •• 

Di.eu •• Lon 

"\ -
/' 1ft Upt ot che thlor.Uc.l cl.1. .. ot ch. ' ..... tiln .chool nt. hapUca-

t1on. 1.Ah.r.nt Ln Che 'ind~ of chL. r .... rch .r., .~t ; ••• t.L.tlc, 

Th .... 'udy flv .. l1 •• I..t ... ,," in whf..ch ta.. colALU.y, .nd .",.Uy. IIC.t. 

ot ~.lopMnC ,,'lMt .a tuoD,fueu. '".tw.n tIM1r .~' .. 1, Ullpl ... nU,ry, 

iAdi'IO&i&"1e .t........ It ... U."..r tut, .lthoulh the .ft,.u.y, ,ro-

/ 
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fonu] t houKht , 

p.rl1dp.t1nIC in llat. .tudy ("fl"d to .Uen.lct tllctmulv", .. (rom the phy.1cAl 

world 1)( th.jr 1f11m1'dtlllCf "urround1ni/ll and to fUI1C't1on on .. pur.Iy hypoth.-

l k.l phnCl or thou~ht, AlthoUlh the; /IIltJdC1l1l/il war" r.mlnd .. d to '(!C~pt the 
l 

pumhu of th" Ilrobl/illllUIl ,. fact/del/ilpHet ~.notu.l h,11nSIl, th.y>,non.l~hCf-
, . 

1(3'" provc;d in('IIp"bl, o.f rMn1 puh\{nlC th • .,,. ' ... wmpUan,', who .. vdidHy 
, / 

wu ooly prvv1don.l, ln c;on,,"'q u.n(' Cf , tohey b.lflld thtir 10,te-,1 1ud.e .. nt 

on pefllonl,l, .IDCJUonal f."lor", 1'h.dr fntuHiv. Involv'lIMInt with th. I1tua-

tion. pn .. nhd in th.,.. probl.. th .. uoabl. to .. c:rifLee th,tr own 

bll1lr. for .. ho.. nd ta .u.tain IIOMntarl1y a d.t,d'lUnt , 
(rom th, p .. nofUil point de r,quir.unt of (orlUl thou,ht. 

'rh •• ubjact~'d.nu tha that conclu.ion. 10141ca11y darh,d 

Ira th. hypothaUc:al haVI a vaU.dity Lod.plnd.nt ot th.1 r lIetual truth. 

1h'y could not .xtr,et,t~ .tructura of th, .r,u.ant frOG tt. cont.nt Ind 
c ~ i 

.ubaU onl)' th. for. of th ... proh1 ... to 1011ed In.tly- h, ln.ta,d, 1.h. 

t.nd.ney VI' tu cl1nl to on,', own p.r.onal p.rIP~v •• nd to r • .,tn "tth­

ful co p.rlonal conc,ptton~ - • bah.viour.! charact.r1lt1c t)'p1e.l of thl 

.",c.ntri •• vh1ch tr,lquantly dOllift1C •• th ... dy .C •••• ot dlvllo,..at, 
! 

Theorltical1y, chi. intallectUil behav10ur 1 •• ot .urprt.1n. Vben one .,. 

COft.U.ti thl concl,e of d'cala .. put lorward by .u,.t 11l ju.Utieation of 

.uch 'DlOta.rueue,. le t, Uàdaniahly chi CI" CMC cha IituaU.on ,r.,antad 
D 

in the aUecu,vI ,,"leM '(.II iD u.,,,,, vith che .rUeru •• e lde.pttbll' 

~ ~bI "~114 ..... of ~u .. , the .,ecUi •. UAteet of cha .. "0-

o " / ' 
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.tron" ,.l-'4l1,<:" 011 li Il' "uh1et('( l v,., tho "p,1vl1""K"J dU,'IIClO'" (If tllh con­

t.nt 1nh1b1tM~ Uu, lubj.c:t Il and tudc- tll"m Ulu,hl., to "CfllCfnll tu th •• hH1ty 

". dhplaYlld\jn th .. 'wlut1on of th- "outr.l problttm •• 
'. 

y.t only .. kinl .por.cHe, t.nuoue u .. o( th.1UI n.wl)' .(!qu1r.d e1tllh liould 

llIOnl th. youn" •• H la. aroup .xaalned in thtl .tudy, ,ahoUlh .ven th .... 

• tueS.nt. Ii.re .xp.ct.d to b. b.yond th1l lnit 111 ph.... Jfov.vu. th, th.ort-

ticllly 1ncond.t,nt hctor round hUI 11 tllit th). Itt_(~l1v. fourler.nc • 
.1 

11 not only chu.ct.r1.t1c oC th. youn,lIt .,. Mroup but h .he) .Pl'l1c:.bl. 

to .ot • .. tUf •• ub1.ct., a4ot..c.nt. who .tt16 1/2 and 17 J/2 y.ar. 01 •• _ 

Ar. b.1L.Vlct to b. v.ll b.yond thi. unar,.nil.d, un.tabl. pha'l. Th. tlct 

~'that the ••• ubj.ct. w.r •• qual1y attlctl4 by the co.nit'''I-lffMtttvl conjllct 

t 

<> 

revlat.ct hlu, ct".pit. the l!l1YUlbUity of 'th.it havin. attain.ct • "tune-, 

tionaUy .'tun" 1.v.l 0' '.aehie" ... nt' vtt:h1n thtl .taCI, conth'" that 
---

the Ueda .. ."id.nt Ln tlwl p.rlorunc. of tlY .. a401 •• e.nu 1. not a t •• -, 

,oral tAc~.ruene. vhtch 1. r •• olv.d by the ptop.rty of con.ol1dat10n or 

the .tta1n.ent of the 'qutltbrt~ ehar&Ct.rt~t1G of a .. tur. '.tructur. 
1 

d'.A ••• bU', ,ln .... nce, thl tIIp"lttoft ptMd 1.1 that ther. i •• èonfUct 

"tehLA the cI.v.).opMftul ,.'roca .... whub lliy b •• Ult.tueS t ..... Un1t.ly, 

.hHU thi. bl Nf ,.rtw,. dM .,e ta,. ... .,but"- ot t ..... 'iluUn •• 

t. ,'"Ue4I ~ .t~ r.tt.raétoa 01 • IUteMat ttcld ... ILars 

,r 

./ 

, , 
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'J'h. "ttafn_nt of , (,oKnfltvo 4t41i\" lI\c..n.ly l'/W,,n. 'thnt 
an 1 nd 1vf dual. und"r op tillli m cond 1t 1 cm 1'1 l",colM" ('4vtth h 
of~.h.vina in a (''''tain ""y wh1ch wu htpo .. 1hltt b,,­
tore. 

(JnneId,r, 1960, pp. 125-126) 

Th, pnunt atudy ha •• hown tnat althouah th ... dalne.nt uy hCt cllp.llle of 
ft 

ua1nre 1cJfC1c41 thou&ht .rfec:tlvlly h. w1l1 not noc .... r11y do ,,).t ,lI th" .. 

or in ,Il .1luat1o~ •• 

accord in, to lIllir conUnt 1 .. untfoubte4iy corroboTlltlftl, tor 1t h .vident 

chat 10,1cll1 thouaht va. not avd hble un1fonaly acro •• the two ('ontent 

.re ••• xam1ned in th1 •• tudy. Ria1J.rly, the contention .xpr •••• d by 

Lovell (1910) and , •• 1 (lQ60) that tonnaI opar~ond thoUlht il manif,.ted 

ab.t re.dtIy vith ra.pect to eontant vit? vh1eh the th1nker 1. tamil!.r, 

know1ed.a.bla, and whieh lor hi. ha. cradib11ity .. y be ,.id to have b .. n 

conf1r.ad by th, h1.~ 1n.tance ol correct r~.pon,e. to th. nr.utrai probl ... 

\ vhich did .tiploy cODt'lIt .aUna the.e de.nd.. Kw,v.r, th. f1nd1n •• b ... d 
" '\. 
CHI p.rtOfalnt!' on the attecUve probl ... eoneur 110 ... eonelud-v.ly vith tt~ 

~ .. 
predlcUon. ot Lunl4f (1965) who .u .... t. that b.U.t and ver1l1llUitude .. "-

wUl ott'A OY'J:dd. 1011c.l Mc •• dty .nd u.ult in • "di •• oft.nu" b.tve.n 

th. vay concept. hav. b .. n &C4utrl4 and the vay they ,hould b. tAt.rpret.d 
\ 1 

,. ta.. Upt of uv.l .UuaU." ta _pinS vith tht. b.U.t, tha .u •••• • 

ete. 01 IJ'UUI", OoodAOV all4 '-tin (1956), W,u •• 114 JotJuoA-LAird (1911), 

... le (l'JJ. 1.62), Thou1e •• (1974) aAd ... 1 (1971) Chat che ...... f.ctor • 

•• , "OV. a " ... av.,a,4" of pi'obJ.. 101""" i •• IIOr. K4W~' tft~r,ret.ti.on 
~ ~. -

., c ..... re"lC~, rH, ""iJ.à .... '.11 ... 1', 1a"..,1,,_,UM&: ... ble contne of 
c 

_ aff .. "". ,l'.~a... 4U MI4 ... c~l, .,IIIN .... ".,. .... ""tMUt 
• 1 

/ 

1 
1 

~, 
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-' 
open.d th" do()r for 111 ... and conv1ct 1on, W'h1ch tt14' .ubj.ct .. ('ou,ld not 

.".Uy 1"nou. or .. quaI nI.-vance 1H th", qu •• t1on of th", .. 110H1('4n(:. of 
;, 

(1971h). for •• ",1n, vh1h on on. h.nd th .. fnt.rut UOlJud by the- content 

pranntad in th" .. rroble,... ... y be .. 1 d to h.v •• IS ct tad 'In 1nit 1.11 y ban.-

t.ct1v. Ule of torlU] thou.he. 

th. pre •• nt lind1nK' .r. r.viev.d in r.l.tion ta the •• ~t Donald.on (1963), 

Ca.a and Col Un.on (1962) .nd P .. l (1971). Th. r .. ult. of th •• tud1 •• ' OCl 
"'\ 

chUdnn', th1nUna eonducted bv 00ne1d.on (1963) .hovad that "arbHnry er-

l'on" due to th. eontent of prob1 .... nd tt .. 1nllua. of p4fuunal IIxpetr­

~.nce.d.cr.a •• d vith .1' and th.t ..ot10ne1 pr ••• ur. and •• oeentr1.m fnt.r-. 
t.r'~ la •• vith c:o,n1t1v. ad.a.ptati.on ., th •• ubjaeu IUtund. A dmU.r 

'f 
di8ccwary br C •••• nd Collin.on (1962) contribuc" t.o tha ope 1.1111 pt P.el , ' 

(1971') who voiea. th. b.l1at chat a .... Ad Mcur1.ty, throulh et .. proc .... 01 

aqu111brat1OD, r •• olv. ~ 1~onlrUinea. produc.d by tha •• l.ctor.. Ob­

v1oul1y, tld.. h •• not bMn tha c .... ,. t~ ,ra •• nt .tudy. Thh t.ftcori.h­

t.noy h •• ,. lurthar f.1eYanee vhaft 40ft1t4ered vith ra.,act to tha .oelo-

NOtIOIIie factor, , .. 1 (19'1) eUa. thlt tisa 1avll of dola,cut jud ..... C 

,t. qu1te ."'",t'ble Co eultUl'~l and edueetionAl 1nflU4IIaU, He f0Uft4 c .... t 

• 11'0\11' of ~, fI''' iIIl'kdly ,u,puyr '04~eoMIIU J..aekcrhD4. ude IIOra 
< 

_tuta, ,.., .. a4 Jud ..... t' tawa boy, 'fI'''' ...... ac 1ow~ ... io~NOftOII'C 
y 

lev.i" av .. tU. Cial tvo .... .,. of ... J .... va,. _uaa.d I.r v.rbal ru-

'. -
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.on1na by • cUMtomary traditional ta.t. Thi. f1nd1nc v._ corroboret.d by 

Brydon (1967) \(ho 1nclud.d .oe1o-aconOllic level al 01\4 of th. variahlu 1.n 

hh .tudy of th • • tf.ct. upon adoh.cent judle.nt of '1., ux, t .Q., .nd 

th. backarounc1 1nforut.ion prov1d .. d in th. p .... ~.. 11 •• u.ult. t')f lit. 

Und1n, .. of th. current .tueSy whlch ,11110 uud • IIlIplA d.dv.cS troc 1 

.1.11.r1r h1ah loc1o-.conomle .111~u, 

Jn .UllUry, th •• vieS.ne. producCifd in eta1l .tudy coneuri r.adUy with 

th. conclu.1on .. arr1~.d at 1n .. ny .1a11.r ~udl •• eonduct.d on adult •• 

ln bet, trOID th., ftnd1n,. of W.t.on (1925), Jani. and 'r1clt, (1943), Hor,an 

and Morton (1944), l .. eUord (1946), Thhtl.thv.1t. (1950), , •• ttult (1963), 

... rell, lt vould , ••• i!lprobable that thar. il a f .ta .. f of hutlUln .s.valop-

_nt .m.n th.\ lnd 1v14ua 1 4oa. DOt aUov tM wara-bloodAd ... loUona1 .1d. of 

hl. DAtur. to rula hi. rational.. Thi. r •••• rch conti~ th •• u.pLcion that 

tb. 4oa1nanca of .-otton OY.r r ••• on 1. not • pheno8lnon wh1ch 1. p.cul1ar 

to roua, cbtldr.n Of to a4ult., The 1ntlU1Gc' Dt altactivity on &401a.ceat 

jUd ... nt caalOt b. daalad. 

( 

• • j 
1 // . 1 

{ 

" 
... , 

." ... 
" 

/ 
~ '1 \ • / .1 



.. 

• 

c'W"rF,R VI J 

A 8UPPr.JtHENTARY F.XPY.RIHJtHT 

Introduction 

• < 
1~' >1 

A .ttaulu. tor thi •• uppl ... ntary .xp.rt.ent WI •• uppl1ad by ob •• rva-

tian ... d. in th ... in .xp.ri .. nt cont.rntn, the r.actfon of the .tudent. 

durin, and upon cODpLetion ot tha t •• tLnc •••• 100. A f.vourabJ. r~.pon •• . ... 
to participation 1n the .xp.r1 .. nt troa th. out •• t .. da th •• tud.nt. MOlt , 

.nÜ,u.~.Uc: and .. ,er to 'lnd "t~ •• er.t" ot t1\1..1 .tu.dy, to dhcover vhat 

tt WI. " 1 11 .bout"! Th1l 1n1tul re.cUon "'.', of cowrt., n1ntorc.d by 

th. pr ••• ne. ot pto~~ d'41tn, vttb controv.r.tal i •• ue. p.rtainina co 

thl .ct~ol .nv1ro~nt. '1a1lar1y, tha t.et that t~ .xp.r1-.nt WI. e~­

duct.d by one ot thatr ralUlar c18" tèachet. 81.0 eontr1but.d .r'lt1y ta , 

a "n.ral t •• l10, of b.vt14'~At lAd curto.ity • 

if it 40 •• n't ... d,ht1'·, "'!'he 4u11 ou. are .ueh .a.ilr, .M"; "'OM-are 

.ch barelar to 4OIICacr.te 0A~1f, _ Ht. te. av.r truky titl.n 10(,1 c.r.:" 

v.r. typwl of a vlruty of vaJ"bll "leUon. to the r.,IOft'", t •• t. 1h4I 

fol1ovJ.q r_rk. vhuh v.r. wlttea Oft the te.e bookt.u v." 1110 noU-
/ 

VOrthfl lit t .. 1 Uka • rul hy,ocrUP', ".... TU .. au .., 1:9',"1 jud .. • 

8Ht.; but chey .ro't ,uUy IIY opiaion.IN
• Nt &1'U4 lOt "to let ., optnl.oA. 1 

"oCMr _ - bue te VII' "'r~ co eouMCI'At.", lA A4Wtetoa, .eud_c. taad~ 

ft OUM"'" to flUl'4 .ir ... nr. ja A ....... ""wh r.f1a4td the'r 

',. .. C"UC', licher c ... r ... r4iAt tW' ...,.,. rieh • ..,.,ce4 ' vIU4' 
1 

ft 'tav.1U' r..,...., ,..,.1 "JMU _1 ... U .. '.1~ fI.,.J 
1 • J 

, " 1 • t / . ) 

, 

• 
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naction. conf1~Md th. lu"p1cion th.t • nullb.r, of .tlJd"nt ... whetrnrr th.,y 

KAV'- 1ndtc:atlon or "ot. prI'Jbably d~d d.t.ct th. tru~ pUrjw .... or th ... tu.dy, 

nCOInhed to bu w.Jl a~Hlv, ev .. ra" ... 1n 1nul11~.nce. provid.d the 1nc.nt1ve 

tu conduct a folloli-up Ifludy, 1t w ... "Ju.d tll.t 1 f lhct .tud.ne. w.u w"nad 
~ 

that thct pre .. n(:. of h1ahly ellOtionall y-ton-d .ubjact utter would _it", 

and neutral probl.a. would di.app •• r. Thor.tor., an att • .,t Wa. _da to tn­

va.ti,.t. Any d~,.crepanèy in pufOffMnc • • vUdt 1II)8n tM lubjl('ttf Ar. tully 

awar. ot th. nature of th •• tudy. 

The .... t •• t 1n.truatnt. al war. u •• d in t"- .. in .xp.rlm.nt w.r. ad­
-\ 

.1nt.terad to .... lLer • ..,le ot twenty .ubj.cr., r.prl.entin, en. .... 
1 

thraa a,. ra" ... and cho.tn "cor~l". to CM .aM pr{ndp1e. ot •• Uct1on 

trOll the Il. O\'erd1 popu1&t 10ft , the •••• "t1&1 dHttr/cu:.e 1.n CM _tho-
1 

601o,y a.ploY~ in thia .xperi8lnt conc.rnad the ln.tructlon. ,iv.n to thia 

,roup of .ubject,. The true nature of the atudy WII tul1y 61,clol.d ta 

tM ••• .,11, .The .ulJJ.cU wer. 1ntorMd chat th. 1ot.nt ot ct,. .xp.riMnt 

wa, to auly •• tha influence of eaotioul '''t.d,rou on a60u,clftt r ... on-
~ 

lA, .. 1J1.Ut,., 'l'he tvo typ.. ot prob1Ml Md tha .wU.dtu. aAd 41ft.r .... 

ot aach, •• v.ll ., the ,ur,o .. of tU oplDUI 4ua.tLoauJ.r. vhuh va. to 

fol1w.wre 4INdN4 tbor_l" ftI .tudMt. ver. var'" ..,1YUul1y 

U N Olt taN .Llrt lM proa.u. "ull UDU1.Iit4 UAtMC __ ~ Vhuh the, 

IIJ.pt , .. 1 .~,. Md CO .... uc. AI ... '''''r.ti.oa AI ........ u ta t ..... 

• r~, iu: ..,.,~ • ., cM ...... 1aIaC •• 4i'MC~ _ .• , ......... HtM-

/ .. 
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.1v .. ly by th_ .ubject. b.(ort tlw te.tinl( w •• h""un. , , 

or1,,1nal .xpcrrhMlnt .penl (rOfll thr,u'-qu.rtu. of an hour t.o .n hour work1n" 

"" 1 

proc.dure. WIU Ullitttd to obt.1n1nl 'Ûllp1e d .. cr1pt1vIII .t.t.ht1c,', throu,h 
( 

the u •• of th. 'Cod.boQ~f .ubproAr~~ of tl~ ~,p,g,~, c089ut.r packa,., a 
1 

factoriel 'Mly.f1 of covarianc., IInd jo1nt lnqu.n.c:y 61.tr1but1on. of re.­

pon •• , (' 'utab.') to th. two n1et.d t.at .. t.rbl •• 

Uv. ,l'obleu, 1t.y b. Mt.d her. th.at 73.5% C)( th., Mutnl ,robu.. 

w.r. aa.w.r.d corr.ctly c08Par.d to 61.01 ol th. a(t.ct,1v. probl.... lt 

1. al.o Mtworthy ttut for both Mutral an4 aU.t:t1v. ptobl ... tha p.re.a­

ta" ot corr.etly an.w.r.d va1td prob~ 1. ap,r.ebbly ,r.a'.r chan tha 

p.re'Dta .. of correetly .nw.r.d tnv.Ud prob1Ml. ~ •• re.ult ... y b. 

vLeve4 ,raphLean, ta It,ur. •. Ker., te .. y IN .&ln that Oftl,y DM patr ot 
" 

prob1.e8l, it.etl l', dH. IlOt CODeur w1th ,c"'" UI\dLaI" "',b1l 14 .hott. the 

cOI'r • ..-ui.ac ,ereHta .. ot r • .,oue. to the opiaion que.ttoDn&1r. which eoft-
• """ r • • ' 

.ur ",ca. tU uulMu.. ,r....ce4 u tIN afl.eUv. ,rohu.. 
).. 

fIN ftl'WDM ta ,.rlo,..... _ a.. "'l'a1 &ad aftectiv. ,l'ft14lM whLcb 
. ' " ,.oIuM4,'" tU tMtH • .., .,e, nlUi.,-UVa1Uic" _ ... taC u ,r ... 

..C.~ 'ia 'lAt. 15, ÂII"" UN Ut dM _ta .......... c, a l' .. ,. •• t.oo 

-., ",,"CM dlac ... .,.. uc •• q.UtcMc •• l'ua.1eS ~ ..... A1Uity-
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TABLII; 14 

~ 

OPllUOJf 5CAJ.,~S Tif" P!RC!IfTMI'r 0' l-:"'OJf~~~ Tf') TIf1. '"'''HOff Qt19TIOfftlAId 
'TAT1.MEM'J'S Wrtl' OOIfCVP UITH CO'fCW"I()ff8 'V,I!W1'!D 

Tif TH! Â"F.C1JV'. PROlfJM 

; 

, , 

- ~I 

rntarllJl or 
~ 

/ 
-----? 

(. 

1 

, 

, 10 

45~O 0,0 

1 

-li' 

", 

(If • 20) 

• 

• 1" 
'11 li 13 14 l' 16 

1 . 
,l" 

. .., 
10,0 15,0 15,0 4O~O H .. O Î 

"4i'" 

.. 

• 

/ 

\ 

" 

" 



• as • 

• 

'l'AlLI 15 

.~y 0' AMALYllS or mVARlANCI 

SOUlCI d.f, MUN sqUAU r VALtm PlOI. r 

AGI l 0.705 3.386 0.0662 

VALtDtTY-tNVALfotTY l 5.666 21.ZU 0.0001 d 

• 
(CntMtn') . 
NIUTlALtTY-Â~Plr.TtVtTY l 1.5()() 12.001 0.0006 

INTIUCTtON ~ 
VALIDITY-tNV tDITt " AND CONTM 1 ' 0.006 0.030 0.8625 

!tltRal ')5 0.108 

, 

• . / 

' . .. 
j. \ 
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invA Udtty ,,,,d tantont wn found ta bt a'antrieant 1 ~t\ •• unUk. th. 

'ArUor rt1\dtnJl, thoir int'rAcHon wu d.ntocl .iantrtcanco. 

A cln.~r AnAl,at. ot tho .tfoet. of thoa~ atanltteant tActor. t. pr~-_ 

r (' vid.li by tho l'a.t,,''a'- QAlC'\llAttan. nf t,oq\JonC'y dhc:rttmtlonl. Tho dAu 
, 

pr •• ont.d in FtAur. 9 d.~ltt th~ .xttnt to ~,trh tnrorroct r •• ~ona •• ta th. 
#' 

th, ennelu.tonll pre.ontoci ln th ... "robl.... Th. Mlh lnatanc •• or tho .. 

1 InvAl id',,' nOti"t 1 v.' uapon ... to tto. l th1'Ouah ft A"d 'vAUd' -'" ft' t'Nt 1 w' 

. 
A. ronat.tont on lnvAltd ita .. aa on valid lt.... ln kt.ptna with 

th, ot th. Nln 'Xl'trilft.nt. Fllurt 1,0 deptrta th. lnnu.ne;.- 'l"lt ptr-

ta concordant wtth th. eonclu.tnn. pro •• ntt~ ln tht .r-

htlh {".tAne. nt corroC'tly An.wer.d vAllel prohloma And A a1lfttlArly htah·tn­

atanc. of lncorr.etly anawor.d invalid prohl.... Conver •• lv, whon the p.r­

aonal opiniona h.ld by th, lub.itoU wr. dhcordant wt th tho conrl\ldana 

pr •• onud in th. arr.cH .. probl'N, A corr .... pondin. -trend ta naHc •• bb •. 
~ . 

Filur. 11 .how. a rolatlyoly hiah p.r('.n~a •• ot lncorr.ct r •• pon ••• tn th. 

valid problo.- and corr.ct r •• pon ••• to tho lnvAlid problt~. tt i •• vidont 

tro. thi. ~r.ph, hOVlvor, that the influenc. of p.raonAl opinion, or Ar-

f.ctivity, do_a not .pp_ar to b. n_arly a. Appreciable tn tht. tn.tan~ •• , , 
, . 

Thi. t. ptrhap. indicAtivo of th~, tact that the lubj.ct., vhen va:ned af 

tho •• potentt.l .rt.cta. vere noro c.retul to reaiat Attective interror.neo 

whon they ver. con.ctou. of thair di ••• r .... nt wtth the conelu~ion. pro-

•• nted. Th. data pr.aonted ln Table 16 IURn&rt •• thi. overall effoct a. it 

i •••• n on all afrocttve prob1 ... collectively. The concordance~o' por.onAl 

opinion vith th. conclualon. pre •• ntod ln the.o probl.~. producod A hiah in-

'0 
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lUqUiNcUta IN TMI TOTAL PnPut.ATIOH ro~ AU. At'ICTIVI PlOI1.IMI . 
, POl VA~lOU' COMItMATtONS nr TMI VA~tO·tNVAttD AND 

CO~~~CT-INCOJllCT VAlIAIL .. 

" 

A-

DUœmANCIt 

VAl.l0-COUKCT 
tNVALtD-tNCORlftCT 

131 
(80.!n) 

j 

52 
U4,671) 

119 

\ 

\ 
VAt. tD-t NCOMICT 
INVAL lD-cnMICT 

., 
U 

(19,4\1) , 
\ 

'1 (6S, '31) 

111 

\ 

.J 

/ 
J 

.. 

, UO 
(1001) 

150 
(1.001) 

UO 
'\ 

" 
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atanct, l" out of a ~oa.ib\. 170, of correct r •• ,on ••• ta valtd ,~obl.~ 
': , 

and lftQo~rect f'.pon ••• to tnvalid probl'~l ltkewtl', ·dt~rard.nG' .ho~. a 
.-

hllh triatane,. 9. out nf a ~OI.t~l. 1'0, ar tneOff.et r~.)6na •• ta v.ltd 

,robitMi and correct ,.,pon ••• tn '"valtel pro~e~. Th ••• eR,tctacl fr.­

i ~ .... ot •• OO •• Utut~ n.4" n; ,; 1 ".'0 •••• ta' th. othetl"" p.a~lt .... 
Conc lu. lone ~ 

'" ttM toraptn, r •• utta: and aMl,,, .. 0' th. data ,,, ••• nt evid.nC'. vhtch 
i 

.. 
no~ 1\ottc .. bly ncl\lc. the- dhc".paney in pntor.anc. b.tw.n th. n,utu \ and 

, 1 

atf.c~l~,rohl,... Althouah th.'t t •• 0.. indteatlon that th, dtt'.renc •• 
1 , 

aH not Cl\lltt Il .raat. th.y .r. nU l va'ry a\lhlt,nt: lA l ""ct the .... nt t.l 

,trfor.anca di.ttnotion r.~tn.d vtrtualtv th, ..... A ful\ ~no~l.da' ~r 

tha Itucly had no, _rk.a _.fftc~ _ on th. r'lulta of' th. Ntn W'C'Irlq thCl ln-
" . 

\l" of to~l oparational .kill •• 

( 

L,"" 
1 

• 

\ 

'l --- -- --~-----'-----" 
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• 
Th. r'.'Qni~ t •• t ttem. hAve b •• n .rr.nRed h.r. ln ~air. with th, n.~r.l 
.nd corrf*pondina affective probl.ma la~.ll.d A and B r •• pect1ve1y. th, •• 
• re followed by the axtr.ne.u. prob1e", •• 

. -
1. A. Nat Ion. of tll. world 1IIU.t .trtve 1;0 enCO\lTARo .nd pro1ftOt. patrio­

ti... Th •• inlin~ of national .nthema .ncour •••• and prowot.a 
patri~~i... T~.r.f~r •• nation' of tha vorld mu.t continue th • 
• in.ina of th_ir nation.l .nth .... 

B. Private Ichoo1. ~.t atrive to uphold thlir h.rit ••••• nd tr.dition •. 
Th. WArin. of A achool unifor1'll h •• h .. n a tradition of thfll l':.C.~ • 
• fnc~ ~h. foundlnll of the achoo!. Th.ufore. !.C.1' .. mu.., continue 
to .nforce the w.arinl of • acho01 uniform. 

2. A. MAny doctor. h.v •• ftovn th.t peopll luff.r1ng from alvere .ller­
ale. live mort ca.fort.bl~ in rur.l .re ••• AW'Y from pollution, 
th.n in lara' citte.. nunrobin 18 • rural Ar .. wtth very Httle 
pO,llution. (Therefor •• people aufftrin~ from .. vere aUer.iI. Uve 
.are co.fort.hly in Dunrobin than ln New York. 

B. tt h •• bun propo •• d by 1Mnv, educationa! p'1'Cholo,Ùat. that teen­
allra l8Arn aore .lt.ctlv.ly in a co-educatlonal environ.ent. We.t 
HUl Hiah'School provlde. a co-educ.tional .. nvlronment. Th.ufare. 
the teenAlen at.. \,f •• t RUl lU.~h School laarn mou .ff.ct1.wly than 
the teen •• et. at E.C.S. 

3. A. 'ar., land. which recflive 1" .rut deal of lIunl1Rht IIURt be Ifrig'IIte<t 
to in.ure .uffici.nt .ai.ture. San Andre.a. Callfornla 1. a fat'M­

'in, .r.a w~lch r.c.ive. a ar.at deal of .unri~ht. The f.rIft land., 
.. of ~.n Andre .. , therefore, mult be inlaaud to' lnlure auff1ci~nt 

B. 

.ci.ture. a 

Studant. who ••• ume .dded re.pon.lblliti •• wlthln th. Ichool 
be aranted apect.l prtvll •••• ln return for th.ir .~rvlce •• 
Ichool Pref.ctl a.au.. added re.pon.1~ll1tlea at E.C.S. Thé 

·Prefect •• therefore •• hould be ,ranted .peel.1 privl1eae •• 
~ 

Ihould 
The 
achool 

" 
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6. 

• 
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A. Caral_ watnt.nane. whtch f~at.ra th •• fflctent functlonln, ot .uto­
.obil •• ,.'e-auArda a.ainat unn.c •••• ry accidonta. Sp.rk plua 
tun.-up. and br.k. altan •• nta foatar th, .rficient functloninR of 
.utomobilea. Ther.for., .park plua tuno-upa\.nd br.k. alllnmenta 
aaf.-_uard aRain.t unn.e •••• ry .~cld.nt •• 1 

B. !\ehool p1"At'tic •• ~,ht('h dav.lop th, tftOral and .ocbl wll-bClfnR nf 
th. atud.nt. ahoutd be .ncoura,.d at all tim... Mornina pravera 
.nd hywn .lnalna undoubt.dly contribute ta th. moral .nd locta1 
w.ll-b~ of the .tudlntl. Ther.tot., .orninR ••••• hly Ihould ln-

,_ . clud. pra~ra .nft h}'1ln aln,inR. 

A. 

ft. 

A. 

1 
8. 

Any ahnoraal w.ather condition ia und,.irabl, and ha.ardoua for 
fara cropa. Fr,cllna·Jun. t'mraratur •• Ar. not a normal w.athar 
condition. Tharefor., fre-lint Jun. t.~.rature •• re not d •• irabl. 
or aafe for far. crop.. , , . 
Any b.haviour contrar~ ta the .chool r~ •• ia d.rinijtClly harmtu~ 
and und.atrable for the w.lfare of ouelachool. Th. ~arinR of jeani 
on "chool .round~ ta not in aar ... nt "ith the achool ruha. Th.re­
lor., th. w.arinl of 1 .. n~ on .chool RroundA ta not ~ood or d.-
.1ra~le for th. wallar. ol E.C.S. · 

r 

A lire wuat hava oxya.n in arder ~o burn fr •• lv. RuffocatlnR a , 
fir. vith a blanket prohih!ta the fla~' (rom ~.ttinR oXYI.n. 
Th,refor., luffocatin. a fir~ "ith a blank.t vill not allo" it 
to burn fr •• ly. / 

l' 

Te.naaera "hould b. ai-ven fr •• t101ft to ex.rc: tae., th.ir 0""' fr .. 
will/and •• lf-dl.ciplin •• Co~ellin_ .tudent. to att.nd ell cl •• ~· 
ea prohibita th~exerc1 •• of th.ir fret will and a.lf-ftiacipllne. 
Therefor"oattendanc. at aIl cl~.a,.hQuld not be ~ompul.ory for 
t •• n"lera. -, 

c' 
t 
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~a(h A~rtl the vorkina public .u.t fil. inco .. tax r.turn, vith 
the f.d.ral aovern .. nt. Bu.in ..... n are me.bera of th. vorkin. 
public., Ther.~ore, bu.in ..... n ~.t fil. inco .. t.x r'tu~n. vith 
th. r,deral ROvern .. nt e.eh April. 

B. lach .prin. the .chool b_d~.u.t el.ct th •• chool Pretect. for th. 
eo.lna y •• r. lh .... ber. of th. teachin. at.ff ar. ~.rt of th. 
achool bndy. Therefor., th ... ab.ra of the t •• chin_ at.tf ~.t 
have. vot. in' the .l.ction of the achool Pr.tect., . 

8. A. Factory "na~.ra mult not allo~ anythln~ to alov dovn or hind.r th. 
r'Rular flov of prOduction. Run-dDvn, faulty .. chin.ry ,lowa dovn 
.nd hind.r. th. feRular flov of production. Th.r.fort, factory 
ftAn ... r. aUlt not- allov run-down, 'aulty .. chin.ry to .xi.t. 

B. W.ak Itud.nta mult not ha allowed to l.t anythlna int.rfara vith 
or dilrupt thair .cadeaic davalop .. nt. Participation in extra­
currlcular activltla, int.rf.rt' vith and dtarupta .cld .. ic davelop­
.. nt. Th.r.fort, wa.k atud.nt. au,t not b. allowed to p.rtlclp.t. 
in .xtr.-currlcul.r .ctlvltia,. 

1. 

Th. p.ople of Mun •• in Kaahair ara known to achi.va Ion«.vity, to 
live to a Rr.at old •••• Al,o, th. people of Hun_. in Kaahair 
.ra particul.rly he.lthy peopl.. Ther.for., .ound .vid.nc. of 
aood h •• lth II lon,.vity, livlnw to • ara.t old •••• 

, ~ 

Ml •• X h ••• tt.ln.d rep •• tadly hiah aerka throuahout'htr achool 
c.ra.r .t E.C.S. 'Alao, Mi •• X i •• p.rtlcul.rly int.lll~ant ~irl. 
Thar.for., th. att.inw.nt of repeat.dly hlah warka in .chool i. 
v.lld indication of .n lnt.ll~ .. nt airl. 

• 

.. 
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• 1 
1 Whtn th. ~.rht with whieh a .hil' il h"Ut ta a.httr than wattr, 

thtn th •• hlp vUl float. Th. Ihip "~.!\. A .. rica" 1\11 betn lue­
ce •• fully launch~d and ha. re.-ined afloat. W ... y ther.fore con­
c\ude th"t th. "s .~-. A_riea" ha. be.n bui~t of .. urtala whlch 
are li.ht.r than wattr. 

ft. Whtn tht teach~rl in a Ichool are weIl tratned and dedicattd ta 
th,ir profe~aton, then the atudentl vill he .u~ce'lful. Tht Itu­
dont. araduatina fra. !.C.~. do o.ptct.l1y ~tl on their Matficu· 
latton .xa.inationl. We .. ~ thorefore canclud. that the Itudent. 
of !.C.S.' are tauaht b1 well tralned, dedieatoa toaehorl. 

11. A. Th. pre •• nce af a bri~ht r.d Iky in the .venin. predict. fair 
voather for~he follov!.n. day. Unfortunately, th, ak~ thi. tven­
in, tl quite ,roy. Thoreforo, toaorrow'. velther wtll be cloudy. 

ft. Con.tatent hard work on h~work aaatan .. nt~ will produce ,ood re-
l 

lultl on final June exa.ination.. So .. Itud.nt. avoid conliltent 
l'lard ~rk on their ho .. work a.airn __ nta. Therefor., the •• atudontl 
will fail their final June exa,tnationa. 

12. A.. H.alth oxperta elai. that Nhein ta " valuahie dietary aupph_nt 
for children who are lufferlna 'from "lnutrttion. Phyalcally ac-
tive children with briaht, roly cheek. are not .ufferina fro ... 1-
nutrition. Ther.fore, Niacin il not a valuable dittary luppl ... nt 
for phyltcally active childron with briaht, roay ch •• k •• 

B. The writinR of formal, Ind-of-,.ar ex.mination. i. a valuabl. Ae,,­
de.ie experienee for Itudentl who have not el.arly mAlterld their 
year'. work. Student. with year'. Avefa~as ab ove 80l hAve cla.rlv 
... tered thetr ye.r'. work. Tharafore. the writing of fOrmAi, .nd­
of-ye.r ex •• inationl t. not,a\valuable Academie experienee for Itu­
dentl vith year'. aver .... above 801 • 

.. .. 
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Th.re ia no doubt th.t p.rlon. tw.nty-one y •• rl of .... or older, 
Ir. let.Uv èntttl.d to vot. in .ltctionl. ,lohn ta not twenty­
ont y •• ra old. John, therelore. ta not 1e •• l1y .ntitl.d (0 vote 
tn el.ctiona. 

Thtre 1. no douht that p.rai •• ion for ~.C.S~ Itudeht' ta hrtna 
their 4Wft lunch •• , or to RO out for luneh, would pl •••• the alrl •• 
E.C.S. doe, not .rant thtl perat'Iton. I.C.S •• therefore, 1. not 
pl ... lna ita atudent •• 

The 1IO.t r.cent inveaUaat Ion. by econo.llt. have .hawn that when 
the eOlt of .. nufacturlna an lte. i. rtduced. that it •• co ... into 
,rt.ttr de .. nd. Dtlh w •• h.r. have ca.. Into areater d ... nd. Thara­
for't we .. y •• y that th. co.t of .. nufacturlna dt,h va.h.rl ha, 
been reduced. ~' 

1. 
Recent education.1 r •••• rch h •• r.vealtd that the ~r. da .. ndin~ 
te.chera .re of th.tr .tudtnta. the batttr tha ae.d •• le perforNnct 
of thtir _atud.nt. wtll bt. The ac.de~è perfnrManet of E.C.S. ,tu­
dant. i. Rood. Thtrtfort, VI .. y •• y that tha te.cher •• t E.C.S . 
• 1" d ... ndina of their .t~dent •• 

Profe.âional .rehttect. auat try ta pre •• rve th. baatc form8 and 
atrueture. of their art. Archit.ctur.l de.tan. h.ve chan.ed im­
_aaur.bly aince th. e.rlie.t b\SUdin •• vare ar.cttd. ''Thertlfou, 
today'. prof •• alonal .rchitacta .. y turn .v.y fro. th. b.,ie fOffta 

.nd Itrueturt. of their art. 

B. Private achool. au,t .tt.~t ta pre.erve the .tand.rda and id •• l. 
of th.ir {ounders. Th. lift .tyl •• ~h.v. chan •• d eon.ld.r.b~y .inee 
Mi •• Id,.r and ~1 •• Cramp vere allve. Tharefor •• !..C.S ... y now 
turn avay fro. the .tandard.' and ide.l. of it. foundera • 

f 
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il 
16. A. Livtna-rooa t'lrnit'lH vhleh ta fU1ed vith. n'll'.y at.rial e.Ued 

'doWn' 1. very eo.lortable.' So .. livina-rooa f'lrnitur. ta not 
filled vith 'dovn'. Ther.forl. thi. furniturl II not Viry co.fortlble • ... 

1. Studentl who partlrlpate in achool function. al'. an I •• ,t t~ our 
.chool.' 50 ... tu~nt. do not partlcipatl tn .chool funetton •• 
~r,fort. th ••• Itudlnt. are not an •••• t to our lehQD1. 

1. AIl TIIlKSASTOPS!S Atu: MALPTGt1tNS!~. No MALPIGtlNSlt~ an TUt~CAMlIA. 
Th.re'ore. no TtESCAMfttA"are TI't:SA~TOPSIS.l 

2. ,Hot do •• are ~etter than notMn". Nothin, la bett.r th.n at •• k. There­
fore. hot doS' .re better thin ateak. 1 

" . \ 

3.-
) 

X=y y~ z , --t 

.. 
• X Z -- . 

~ ~ 

L Tbia proble. h taken frt,a the work of WU1tln. (1928, p. 15). 1 
2 Th"a \ , 

4 probl .. t. ta~n frGa the vork of Johnltone (1964, p. 192). 

, 1 
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The Opinion Que.tionnalro 

1. !.C.S. (mult, mu.t not) continue to .nforce th. we.rina'nf a 'chooi 
unifonn. 

2. Tho _tudonta At We.t nUl IUah School (do, do not) le.rn more eff.ctive-
1y than thG atudont •• t E.C.S. \ 

i 
3. Th. Ichool Prefact. (ahou1d, ahould not) h •• r.nted apect.1 privtl ••••• 

4. Morn!na •••• lIhly (ahould, Ihould not) 1nelude prar-r •• nd hywn 11naina. ~ 

5. Th, weAr!". of jeAn. nn Ichool lu'ound. (l., h not) load .nd/or de­
airable for the velfar. of E.C.~ . 

. (,. At tendance ,t .n cl ••••• (Ihould, .hould not) be c01llPulaory for t •• n­
••• rl. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

IS. 

The member. of the te.china ataff (muat • .uat not) have" vote in the 
eltctlon of th •• chool Prefecte. 

W.ak atud.nta (mult, .uat not) be allowed to part!clp.t. in .xtr.c.ur­
rieular .ctivitie •• 

Th •• ttain .. nt of rep •• tedly hiRh mark. in Ichool (li, i. nat) v.Iid 
indication of .n intellialnt air1. 

Th~ .tud.nt. of !.C.S. (ar., .re not) t.u~ht by v.ll traln.d. dedtc.ted 
t •• chera. 

Studlnta vho .void conatatant hArd work on homavork ••• 1Inment. (wtll, 
vill not) fail th.ir Jun •• x.minationa. 

Th. vritin. of formaI •• nd-of-vear .x •• in.tione (ia. i. not) a v.lu.ble 
.c.de.te experianee for etud.nt',vith y •• r'e .ver.,.e above RO%. 
~ 

I.C.S. (ta. i. not) pl ••• ina itl .tudentl. 

T •• chera .t E. C. S. (ar\., ara not) d ... ndina of their .tudenta. 

E.C.S. ( .. y, .. y not) nov turn .vay fro. the at,nd.rda .nd ide,la of 
Mi •• Id,.r and Mi •• Cr.~, 

Stud.nta who do not paTticip.te in .chool functiona (.re, are not) .n 
•••• t to our .chool • 
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APPINDIX B 

. 
Included in thta apl)endix are the 
individuel re.pona •• ,to .açh of the 
pa1red re.lonin. t •• t it ... and the 
corre.pondtnR opinion queatlonnair • 
• tat ... nta. ' 

"Ipon ••• to th. neutral"'aftd aUac­
tive probla., lt-bellad A. and B 
relpectively. are coded .1 folloWAl 

1 • corroct 
o • incorrecc 

Re.pon.e. to ~he opinion que.tion~ 
na1re .tate~nt •• lab.l1.~ 0, are 
cod.d al followlz 

, 
C • o~lon concordant 

wtt~ha conclu.lon 
pre •• nt,d in th. af­
fective prablem 

D • opinion dilcordant 
with' th, concluI1on 
pr.a.n~,d ln the af­
fective problem 

• \ 

. , 

'. 
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AGE GROUP l 

s 
s 

AGE 

1 14; (, 

2 14; 6 

3 

4 

5-

14: 6 

14; 8 

14: 8 

6 14; 8 

7 ~14; 10 

8 14; 11 

9 14; 11 

10 14; 11 

11 14; 11 

12 15; n 

13 15; 0 

14 15; 0 

15 15; 0 

16 15: 1 

17 15; 1 

18 15 ~ 2 

19 15; 4 

20 15; 5 

\ 

! \ 
1 

". ---
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TF.~T ITEMS 

1 2 4 5 7 8 

A BOA BOA fi 0 A BOA BOA BOA BOA B 0 

1 
1 l D lIn Ile Ion lIe 100 Ile Ile 

1 1 CIO n Ion 0 0 DIO n Ion Ile 1 0 D 

1 ICI 1 n lIn 1 1 n Ile 

lIn Ile fIn 1 1 D lIn 

Ion 1 0 D lIn 1 0 DIO C 

lIn Ile lIn 

Ile 1 1 n 1 J D 

Ion Ion 1 0 D 

1 1 D 1 1 D 1 1 DOl 0 Ile 1 1 DIt CIl D 

1 1 D Ile Ile 1 0 D 1 l D 1 1 D 1 1 r. lIn 

'" Ole 100 lIe 1 1 D 1 1 CIO CIl DIO D 

1 0 C 0 0 n Ile Ile 1 0 CIl n Ion 1 0 D 

1 0 DIO D 1 n n Ion Ion Ile l 0 DIO D 

1 l' CIl n,Il D l 1 D 1 1 n 1 1 D 1 1 D Ile .. 
1 ICI 0 D Ile 1 l n 1 l D 1 1 C 1 n n 1 1 D 

1 1 CIO n 1 0 DIO DIO DIO D Ile Ile 

o 1 C 1 0 DOl C 1 0 D '1 1.C 1 0 D 1 0 DIO D 

1 '1 DIO n 1 0 r. 1 (l D 1 1 C 1 1 C 1 1 CIO D 

1 1 C 1 0 D Ile 1 1 D 1 1 CIO D 1 1 C. Ile 

r 0 D 1 0 D 1 iCI 1 C' Ile 1 0 D Ile 1 1 D 

1 1 C 1 1 D Ile ~ 1 D 1 l D Ile 1 1 D l 1 D 

l 0 CIO D 1 0 D 0 l'C 1 0 c l 1 DIO D 1 1 0 

1 1 CIl n l ICI 1 D Ile 1 1 C 1 1 CIl D 

\ t 

.. 
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AGE GROUP 1 

TEST ITE1'IS 
(Cont inued) 

S AGF. 
q 10 11 12 13 14 15 lfi/ 

s 1 

A B 0 A 8 Cl A. B (\ A B 0 A B 0 A 8 0 A B 0 A B 0 

.. 
1 ,14; 6 o 0 D o (\ C l 0 C o 0 n o 0 r. o 0 C 1 1 r. 1 0 C 

2 14; 6 1 1 D 0 1 C 0 ] n l 1 D o 0 D 1 0 C 1 1 n 1 1 D 

3 14; 6 1 1 D 0 1 C 1 1 D lin 1 0 D 1 1 C 1 1 0 1 1 C 

4 14; 8 1 1 C 0 1 C 1 1 C 1 0 C Ile 1 1 C Ile Ile 

5 14; 8 0 1 n 0 1 C 1 1 0 1 6 c 1 0 C 1 1 C 1 0 C Ile 

6 14; 8 0 1 0 0 1 C 1 0 D 1 0 C 0 1 C 1 1 C o 0 C o 0 C 

7 14;10 o 0 C o 0 C 1 0 C 1 0 C 1 1 D lori 1 1 C 1 0 r. 

8 14; 11 1 1 D o 0 D ole 1 0 D 1 1 D 1 0 C Ile 1 0 C 

9 14;11 1 0 D o O'C o 1 D 1 0 D 0 1 0 Ion Ile 1 0 D" 

10 14;11 1 0 C Ile lIn 1 1 0 1 0 C Ole 1 0 C 110 

11 14;11 o 0 C o 0 n o 1 n o 0 C 000 1 0 C Ile 1 0 C 

12 15; 0 110 o 0 C 110 1 1 0 1 1 0 1,1 C 1 k c Ile 

13 15: 0 1 0 C o 0 C 1 1 D 1 1 D o 1 D 110 1 1 D 110 . 
14 15; 0 1 0 C o 1 n 110 1 0 C o 1 n 1 0 C 01'C~IID 

15 15; 0 010 ole 1 1 D 1 0 C 1 0 C lin 1 0 C 1 0 C 

16 15; 1 010 g,oc o 1 D lIn 1 0 C 1 0 C o 0 C 1 0 C 

17 15; 1 1 1 D (\ 0 C 1 1 D 1 0 C lin 1 0 C Ile Ile 

18 15; 2 o 0 C ole o 1 n 1 0 D 1 0 C o 0 C lin o 0 r 
19 15; 4 010 Ile 1 1 D 000 1 1 D 1 0 C 1 1 D o 0 c 

lO 15; 5 Ile 1 0 C o 1 0 o 0 0/" 0 0 0 o 0 C Ile o 0 C 
\ 

"\ ---'. 
/ 

é7 
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1 
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AGE GROUP 2 

S AGE' 
s 

21 15; 6 

22 1S; 6 
\ 

23 
\ 

15; 6· 

24 15; 7 

25 1S; 8 

26 15i 8 

27 15; 8 

28 15;10 

29 15;11 

JO 16; 0 

31 16; 0 

32 16; 0 

33 16; 0 

34 16; 1 

35 16; 1 

36 16; 1 

37 16; 2 

38 16; 2 

39 16; 3 

40 16, 4 

• 

1 2 1 

A B 0 A B 0 

1 1 C 1 0 Tl 

Ile 10" 
lIe 1 l " 
o 0 D 1 0 D 

1 l 'C 1 0 D 

o 1 C l 1 D 

1 0 10 1 1.,0 D 

1 I D Ion 
o 1 C 1 0 D 

o 0 n o 0 D 

1 1 C 1 0 D 

1 1 D 1 1 D 

1 1 C 1 1 D 

Ile 1 1 D 

1 1 C 1 1 D 

llC J lOD 

1 1 D 1 0 D 

1 1 C 1 0 D 

1 0 D o 0 D 

1 1 C 1 0 D 

/ 
. r 

Cl 
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TEST ITEM~ 

, 
3 4 5 6 7 ft '" 

AB/) A ~ fi A B n A , n '"A B (\ A ~ 0 

1 1 C 1 1 D ,1-1 C 1 1 P 1 1 r. 1 1 n 

1 0 n Ile 1 1 r. 1 1 C 1 1 C 1 1 t> 

l 1 n lIn 1 1 C 1 1 D 100 1 l D 

1 0 D 1 0 C '1 0 D Ile lIn 1 0 D 

1 0 D 1 0 D 1 0 D IOn Q 1 C o 0 D' 
, 

1 0 D lIe 1 1 C Ole 1 1 D lIn 

l 0 D 1 1 ~ 1 0 n 110 1 1 D I 0 D 

1 0 D 1 0 Ion Ile 1 I C 100 

l 1 C 110 lIe Ile 1IC'liD 

1 0 C lIn lIe Ile Ion 1 1 J'\ 

1 1 D 110 010 Ile Ile 1 1 D 

Ile 1 1 D 1 1 0 ',1 1 C 1 0 D 1 1 n 
,A 

1~ D 1 0 il 1 0 D 1 0 C 1 1 C 1 0 D 

1 1 C 1 l C 1 1 C Ile lIe 1 of D 

1 1 D lIe 1 0 C 1 0 D Ile 1 0 D 

1 1 C 1 1 D 1 1 C 1 1 C Ile 1 1 D 

o 0 D o 0 n 1 0 D 1 1 n 1 0 D 1 0 D 

110 o 0 n l 0 D 100 1 l C 100 

1 1 D 1 0 D 1 1 D IOn 1 1 D 1 1 D 

1 0 D o 1 C 1 1 C l 0 C 1 1 D 1 0 D 

.. 
.. 

0 

'" ...--- ) 

.> 

.. 4_ 
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AGF. GROUP 2 
TF.ST lTRMS 

(Continued) 

S AGY. 
q 10 11 12 13 14 15 16 

s 
A B 0 1. B 0 A B 0 A B 0 A " 0 A B 0 A B 0 A ft Cl 

21 15; li . 1 1 n 1 n r. l 1 n 1 1 D ('1 1 n lOt 1 1 n 1 0 C 
1 

22 15. li o 1 n 1 0 C 1 1 n 1 1 D o 0 n -1 0 C 1 1 C 1 0 0 

23 15. 6 o 0 C o 0 c 1 1 1') () 1 D 1 1 D 100 1 1 D lIn , 
24 15; 7 lIn 1 1 r. lIn 1 0 C 1 0 r. 1 0 C 1 0 C 1 0 C . 
25 1'S; 8 • Ion o 1 Il 1 n C o 1 n Ion 1 0 C 1 1 D 1 0 C 

26 15: 8 o 1 C o 1 n ]., 1 Il 1 t') C lIe 1 0 C Ile 1 1 C 

27 15; 8 10{ 1 0 c 1 1 D 1 1 n 1 1 D o 0 C 1 1 C 1 1 C 

/ 28 15: 10 o 0 C lIn 1 1 Tl o 0 C 1 0 r. '0 0 C 1 0 C 1 1 n 

29 15;11 o 0 Il 1 1 C Ion 1 1 D lIn o~o C nID 1 1 C 

30 16; 0 o 1 D o 0 c o 1 n o 0 C 1 0 C o 0 C 0 1 D 1 0 C 

31 16; 0 1 1 n 1 0 C 1 0 D o 1 n o 0 n 1 {l C 0 1 0 1 0 C 
} 

0 10 n • 
32 16; 0 1 000 1 1 n 1 1 D 1 0 C one 1 1 n o 0 C 

33 16; 0 o 1 D o 0 C 1 1 C 1 0 C l 'l. C Ile lIe 1 1 C 

34 16; 1 1 0 D n 0 C o 1 D o 0 n 1 0 D o 0 C 1 1 n o 0 C 

35 16; 1 o ° n 00(' o 1 n 1 1 D 1 t l' o 0 r- I 0 r. I 1 0 1 . 
36 16: 1 o 1 D 1 0 C. l 1 D Ion 110 o 0 D I/vl D Ile 

37 16 ; 2 110 1 l D 1 l 1') ,1 1 P. 1 0 C 1 1 D l 0 C 1 0 D 

38 16; 2 1 1 D o 1 D tIIl 1 J') o 1 n o 0 C o 0 C l 0 C o 0 D 

39 16; 3 1 1 D o 0 n 1 I D 1 1 n ('1 l'n 1 0 C 1 1 n l 0 r 
(J 

40 16. 4 Ole 1 0 C 1 1 D 1 0 D 1 n c 1 0 C 1 1 D Ion 

"\' 

1 

• 
.. 
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AGE GROUP 3 

s 
s 

41 
----. 42 

"3 
44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

16; 6 

16; 6 

16; 6 

16; 6 

16; 8 

16; 8 

16 l,la 
16;10 

16;10 

16,11 

17; 0 . 

17; 1 

17; 1 

S4 17; 2 

5S 17; 4 

56 17; S 

57 Il; 6 

58 17; 6 

S9 Il; 1 

60 Il; 1 

- 116 -

TEST ITEMS 

1 2 4 5 7 8 

ABO ABO ASO ABO ABO AI\O A.B() ABD 

11'C 100 OlC 100 11C 11C Ile laD 
JI o 0 DIO n 0 0 D 1 1 CIO 0 1 0 C 100 Ion 

1 1 CIl n ] 1 C l 1 n lIe Ile lIn 1 1 D 

o 0 n lIn l 1 CIO D lIn 1 1 CIl COI n 

o 0 DIO n 1 1 CIl CIl C l' 1 ~ Ile 1 1 C 

o 1 CIO n 1 1 n Ion 1 1 CIO DIO D l 0 n 

1 1 CIl n lIn 0 1 D lIn 1 1 D Ile 010 

Ion 1 0 0 1 1 n 1 1 D 1 1 D Ile 1 1 D 1 1 D. 

Ile 0 0 D lIe Ile 1 0 C lIe Ion 1 l D 

Ile 1 0 D Ile Ion Ile Ion 1 1 CIO D 

Ile Ion 1 0 0 l 0 0 1);.0 Ile 1 0 DIO D 

Ile 1 0 D Ile 1 0 n.-.ro n IOn Ile 1 0 D 

Ole 1 1 r. Ile Ile Ile Ile 1 ICI l n 

Ile l 0 DOl CIl r. lIn 1. 1 CIl C lIe 

Ile l 0 DOl DIO n 1 0 D n 1 n IOn lIn 

Ion 1 0 0 1 1 r. Ile 1 0 C 111 CIl r. 1 1 D 

1 1 DIO D 1 1'(,~). 1 D Ile Ile Ile lIn 
Ole l 0 0 1 l C "l~ 1 D 1 he tIn lIe 1, 1 n 

~ 

Ole l 0 D Ile Ion 1 1 D Ile Ile 1 0 D 

Ile 1 0 D Ile 1 1 DIO \ Ion l 1 D 1 1 O· 
(:. , 

, . -



_______________ ._~_p_-~r_··~~!-_~_~~'~1_-_-_· '~_.; __ '_. ____________________________________ ~,~'~~~ 

• 

117 
1 

A.GE GROtTP 3 
TEST ITEMS (Continued) 

S A(~E 
9 10 11 12 13 14 IS 16 

8 .. 
, 

A B 0 A. R 0 A B 0 A B 0 A B 0 A B (\ A B 0 A 'B n 

41 16; 6 1 0 C 1 o C 1 1 D 1 1 n o f) D 1 0 C 1 0 (' 1 1 (' 
.f 

42 16; 6 o 0 C l o C 1 l n 1 1 n 1 ~ D 1)0 C lIn l 1 D 

43 16; 6 lIn 1 o C 1 0 D 1 1 n 1 0 C 1 0 C 1 1 n 1 0 C 

44 16-..... 6 o 0 n 1 1 C 1 1 D 1 f) n 1 0 D 1 0 D Ile 1 0 D 

45 16; 8 1 0 C 1 o C 0 1 n 1 1 n o 1 D 1 .0 C o 0 C 1 0 D 

46 16; 8 o 0 D 1 0 C 1 1 D 1 1 D 1 1 D 1 o n o 1 C 1 0 D 

47 16;10 o 1 D o 0 C 1 1 1) o n D o 1 D 1 0 C Ole 1 1 C 

48 16;10 o 1 n 1 o n (') 1 ') 1 1 D o 1 D o 1 D one 1 1 C 

49 16;10 1 o C 0 o r. 0 1 C l 1 C', 1. 0 r. 1'0 n 1 0 C 1 1 C 

50 16;11 1 0 C 0 o c OIe 1 1 D 1 0 C Ion 1 0 C 1 1 r: 
51 17; 0 1 t') C 1 0 C 111) l 0 e 1 0 0 1 ('1 e 1 0 C 1 0 C 

52 17; 1 010 l 1 C l l D o n n l 0 r. l 0 C OIe 1 1 n .. 
53 17: 1 000 o 0 D o 1 D 1 1 C OIe l 0 C l l~n 1 1 D 

54 17; 2 l' 1 n Ile l 1 D o 1 D l (') n t l e lIe Ile 

55 17; 4 o 1 D o 0 C 1 1 C non o ) n '.) 0 C l 1 0 1 0 C ~ 
56 17; 5 1 1 D 1 '0 C lIe 1 1 D 0 1 C 1 0 C 1 1 C 1 o C . 
57 17; 6 o 1 n 1,0 n l 1 D Ipe.Olt) 1 1 C l l D 1 l n 

58 17; 6 1 0 c l 0 C Ole 1 0 C o l D l 0 C, l 0 C l 1 D 

59 17; 7 1 0 C 1 0 C 1 l 0 o 1 n ('lIn 1 () C 1 1 D, lIn' 

60 "17; 7 l 0 C '1 0 D lOI D o 1 D 000 1 0 C lIe 1 0 C • 

•• 
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o 1 
SUPPLEHRNTARY EXPF.RlME~ 

'l'FoST ITEMS 

S8 AGE r 2 3 4 \5 6 7 8 

A 8 0 A B (\ A B 0 A B 0 A B 0 A B (\ A B 0 A B 0 

1 14; 6 1 1 C 1 1 D 1 l {) QIn 1 l r. o 0 C 1 0 Tl 1 1 D 
t!1 

2 14; 7 ' 1 1 Tl 1 o U l () n Ion l 1 C lIn (\ 1 C Ion 
3 14;10 1 1 C 1 1 D 1 1 C lIn Ole 1 1 fi' 1 1 C 000 

4 14;10 1 1 C 1 1 Tl 1 1 r- I 1 n 100 1 l n l 1 C 1 1 D 
S' 14;11 1 1 C l 1 C Ile 1 1 D 1 0 D 1 0 D 1 1 r. 1 1 n 
6 l~; 1 Ile 1 () D Ion 1 0 D 1 1 C Cl () n o 0 C 1 1 r. 
7 15; 4 () 1 r. () 0 n o 1 n o 0 t) o 0 n 1 1 C Ile l 0 D 

8 15; 6 1 l C lOt) 1 (\ n 1 1 C 1 0 n 1 0 fi i1C 1 0 D-

l 
9 15; 8 Ile 1 1 D Ile 1 1 D () 1 C l 1 C 1 l C o 1 r. 

10 15; 8 1 1 C Ole 1 1 C lIe Ile Ion Ile lIn 
, 

1 11 15;11 1 1 C Ole lIe 1 1 C 1 1 D 1 1 C Ile 111) 

12 15;11 1 1 D 1 1 D 1 0 D 1 0 Il o 0 fi 1 0 D 1(1) 1 0 D 

13 15;11 1 1 C 1 1 D lIn o 1 C Ile 1 1 D 1 l C 1 1 D 

14 16; 4 l 0 Tl Ole o 1 D Ile 1,0 n 1 0 D Ile 1 0 D 
, 

15 16: 8 Ile 1 1 D Ile 1 1 C 1 0 D 1 1 D Ile 1 1 C 

61 16:11 1 () D 1 1 D lIe 1 0 D 1 1 C Ile o 1 D 1 l C 

17 17; 1 1 1 r. 1 1 C 1 l C OIe Ile 1 1 è Ion Ole, 

18 17, 2 1 0 D 1 0 D Ile 1 1 D 1 0 D o () D Ile 1 0 D 

19 17-; 3 l 0 D 1 0 D o 1 D 1 0 D o 1 r. 1 1 r. 1 0 1) 1 1 C 

20 17; 5 o l D 1 1 D ,1 1 C lIn 1 1 C 1 1 C Ile 1 1 n .. 

• 1 

.a JI 
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(Continued) TEST ITEM~ 

s~ AGE 
q la 11 12 , 13 14 15 16 

• 
A ~ 0 A B 0 A H 0 A B 0 A B 0 A B 0 A li 0 A B 0 

1 14; fi o 1 D o 0 C 1 1 C 1 0 0 010 o 0 n o 0 C 1 1 C 

2 14; 7 1 1 Il 1 1 C 1 Ln 10C·-alD l 0 D 1 0 C 1 1 D 

3 14;10 1 1 Il 1 1 C 1 1 0 1 1 D o 1 n 1 0 C Ole 1 1 D 

4 14;10 o 1 D Ile 1 1 D 1 1 D 1 1 0 1 1 C 1 1 n 1 1 C 

5 14;1' o a C o 1 C 1 1 D Ole Ole I 0 r. I 1 n 1 0 C 

6 15; 1 1 1 C 1. 0 C Ile 1 I D I 1 0 o 0 C 1 1 h 1: 1 C 

7 15; 4 o 0 C I 1 r. o 0 r. I 1 C I 1 n 1 0 C 1 I C o 1 C . 
8 15; 6 I 0 C Ole 1 1 D 1 0 D lIn l 0 C o 1 n 1 1 n 
9 15; 8 1 0 C o 0 c b Q i' o 0 c o 0 C o 0 C 1 1 0 1 o c 

la 15; 8 1 1 D 1 0 C o a c o 0 n 1 0 C o 0 C l I 0 1 o C 

11 15;11 o 0 D o 0 C lIn t 1 Il 010 1 l c a 1 c 1 1 D 

12 15;11 lIn 1 0 C 71 1 n o 1 n 1 1 0 l 1 i' 1 I C 100 

13 15;11 o 0 c o 0 c 000 1 1 D o 0 r. o 0 C 1 1 r. o 0 C . 
14 16; 4 1 ~D '1 0 C o 0 D o 0 C lIn 1 0 C t 1 C 1 0 C 
15 16; 8 1 0 C o 0 C 1 0 r. 1 1 D o 0 C one 0 1 J) 1 0 C 

" 16 16:11 110 1"'0 C 1 1 r. 1 1 D--l 0 C 10(' I 1 r. 1 0 C 

11 17; 1 o 0 C o 0 C o 0 c o 0 C 1 0 D o 0 C 1 1 C o 0 C 

18 17; 2 o 1 C tOC 1 1 Tl ~I I C 1 1 Jl Ile 1 1 C 1 0 C , lq 17; 3 1 0 C roc 1 1 D lIn 1 0 C I 1 C 1 0 C 1 1 n 
20 17; S o 0 C o 0 C o 0 n o 0 C o 1') D o 0 C o 1 n o 0 C 

'" " \ .. . 

• 1 

.. 
, 
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