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The g;udy examines the way in which affigtiva involvement influences
the efficiqncy of prohloy lglviﬁ] in students who have reached the Piagetian
stage of formal operations. S§ixty femala adolescents attenpted to solve two
kinds of reasoning problema paired in lopical difficulty but different in
that one problem of each pair gvokod strong emotional feeling while the
other wvas relatively neutral in affect. The ;-lult. provide avidence that
adolescent affectivity does influence cognitivé functioning significantly
and thareby effects horizontal décalage at thias atage. Moreover, is was
found that such int;rfcrcnc- does not decrease with age, as this décalage

is atill evident in late adolescencs.
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L'influence de l'affectivité sur le jugement da 1l'adolescent
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- . - L'étude wontre de quella manilce l'émotivicé influence la faculté de
r!ioudrc 168 problimes cher les ftudiants qui ont atteint le niveau piagltien .
d'opérations formellas. Solxantc adolescentes ont essayé de résoudre deux
types de_ prodblimes basés asur le tailonﬁcmont. Cea problimes &taient simi-
laires qu;nt A leur difficuled logique mais différents car un problime par
catlgorie suscitait de torccgﬁriactionl émotives et l'autrs ne touchait.qu'l
des sentiments relativement nsutres. Las rlsultats mettent en &vidence le
fait que 1'affactivité de l'adolnffnnt influence le processus cognitif de

w
manidre_significative et par consbquent affecte le décalage horisontal 2

Al

ce niveau, Et qui plus est, on a trouvlé qu'une interférence de la sorte ne J

diminue pas avec 1'Bge mais que ce décalage est toujours présent vers la

fin de 1'adolescants.
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( " CHAPTER 1 ‘
/ - , THE PRODLEM
N ) < . <"
o8 dean Plaget cﬁarnccarizea the stage of formal operationa by the capa-
3 ‘e

city to think o? a purely hypothetico=-deductiye level. At this stage, the

-
'

*ure of reflective thought .nnbloé the adolescent to divorce hid‘thinktyg

from ghé manipulation of physical or concrete ohjects and to use, in- -

tuitively, the proceasas of formal logic in .thie ablution of~prohﬁoma. This
- .
makes {t poanthlp to accept hypotheticn&qpropositions iﬁ a datnéhod mné—
. ner without allowing personal attitude and opinion to influence reason-
. ing; it allowa a high degree of objectivity in thinking and reaistance to
subfoctivity even in the prasence o!’atfongly held discordant helicfs.
Also evident with the transition to the formal operational stage are
L . Innovations of an nf?active”naturc. The adolescent often seems to be awed
or overwhelmed by the potential of his mental powers. Faith and confidence
1n~the omﬁipotence of hia th&ught carry him beyoﬁd the bounds of reality
and grant him unlimited power to transform the ;orld. At this stage, the
adole?cent enters anietv "filled with generous sentiments and altruistic

or mystically fervent projects and with disquieting megalomania and con-

1 .
scious eRocentricity' (Plaget, 1967, p. 66). Hence, adolescent affactivity

R T

‘manifests itself in a preoccupation with the 'self'; it encourages an ad-
‘ P 4 herence to personal perspective -at the expense of objective reality.
Implicit {n these fentureﬂ of the formal operational stage is the
possibility that the.cognitive and aﬁfective facets of adélescent develop-

° ~

0 ment reflect an inconlgruence ‘between their parallel, indissociable pro-

cesses. At least for a sime, the stage of formal operations appears to

¥ .
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represent a battleground of conflicting interests. It would seem that
while the cognitive forces of hypothetico-deductive thought propose a de-

tached, objective point of view, the affective powers behave in opposition

E

to this by displaying, simultaneously, an egocentric relfance on the sub-

’

jective., Victim of this dichotomy, the adolescent's ability to alienate

L .

himself from the influence of his affective processes when called upon to

exercise his developing powers of reason is seemlngl& threatened. It is
’

" on this iasue that the present study focuses its attention. The primary

ﬁurpose of the inquiry, therefore, is to investigate some of the ways in
which affectivity may interfere with logical thought and prevent its ef-
R i

fective use:
L)

1

As A coro}lnry to this proposition, further attention 15 focused on
the 'stage-orientated' aspect. of this problem. Acknowledged by Piaget's

theory of stages i{s the proparty of 'consolidation' which defines a prepara-

cion-achievemegt pattern of development within each successive leval-of

cognitive functioning. This characteristic justifies a sporadic
of tenuous and fragile, incompletely organized cognitive structures, allovy-
ing newly acquired skills to progress, with time, toward a fully matured
'structure d'ensemble'. Pilaget's concept of 'horizontal décalag tem-
poral displacement, elucidates this property further by proclaiming that,
although, an individual may be capable of thinking on a particular level,

he will not necessarily do so at all times or in all situations. An un-
predictable bar;ier or registance may prohibit, temporarily, the uncategori-
cal application of the respective stage ope atio;;“no all intellectual tasks.
Cognitive and affective maturation, through the proceésesﬁof equilibration,

are expected to provide the resolution of this stalemate. In light of
!

these stage-related aspects of Piaget's developmental theory, the relevance
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of such properties to the present problem is an additional consideration

of this study. A secondary purpose, therefore, explores cﬁe possibilicy
that affective interference in’ cognitive functioning is a temporal incon-
gruence producing horizontal é&calaae at this stage.

In summary, the purpose of this thesis is twofold: it investigates
the proposition that affectivity influences the capacity to reason formally;
and, it examines the contention that this influence is responsible for the

phenomenon of horizontal décalage at the stage of formal operavions.




CHAPTFR 11 1
‘ .+ REVIEW OF THE LITERATURE .
N

The Stage of Formal Operatichs

This study is concerned with some of Fhe thought processes of adolesa-
cents at the level of Qhat Jean Piaget calls the 'stage of formal opera-
tions'. For him this stage, developing in most childr;n between the ages
of 11 or 12 and 15 or 16, represents the culmination o} intellectual ma-
turity. Characterized by hypothesis building and testing and ;cientific
reasoning.\these :hypothetico—deductive' thought processes 'reflect' a true
ﬁnderstanding of the laws of nature. zFor, while formerly caged in a concrete
world manipulating physical object;\\s arrive at legitimate theories, the
adolescent is now able to formulate hypotheses based on a series of 'pos-
sible' relations of.data and then, through logical analysis, to deduce
which of these factors is compatible with the evidence and does, in fact,
providg the necessary verification of the problem.

the logigal operations begin to be transposed
from the plane of concrete manipulation to the
ideational plane, where they are expressed in some
kind of language (words, mathematical symbols,

etc.), without the support of perception, exper-
ience, or even faith. ° -

(Piaget, 1967, p. 62)

The hypothetico-deductive charactér of formal operational thought, there-

‘,

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

i

placed on the 'possible' at the sacrifice of the 'real'. Explained by

Piaget (1969): .

. Formal deduction consists in drawing conclusions,
not from a fact given in immediate observation,
nor from a judgment which one holds to be true /
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without any qualffication (and thus incorporates

into reality such as one conceives it), but in a

judgment which one simply assumes, i.e., wfich

one admits without believing it, just to aee what &

it will_lead to.

. (Piaget, 1969, p. 69)

In short, the formal operational thinker changes the direction of concrete-
operational thought and adopts a cognitive strategy which attempts to de-
termine reality within the context of possibility. This“!apacity presup-
poses the fulfilment of ‘two prerequisites. The adolescent can effect a
detachment from the personal point of view, or from the point of view of
the moment; he can relinquish personal opfgions and beliefs and sever all
ties with the attributes of reality as he has experienced it in order to

reconstruct it as the manifestation of a lawful system. Subjective thought

can now be regparded as an object merffing no better than equal introspec- .

-

, 4
tion and reflection. Also, capable of accepting a foreign point of view,

the adolescent can sustain this plane of mfre assumption without surrepti-

tiously téturning to private helief or to thé point of view of the moment.

a

To be formal, deduction must detachiitself from
reality and take up its stand upon the plane of
the purely possible, which is.by definition the
domain of hypothesis. In a word, formal thought
presupposes two factors, one social (the possi-
bilify of placing oneself at every point of view
and of abandoning one's own), the other, which
is connected with the psychology of belief (the
possibility of assuming alongside of empirical
reality a purely possible world which shall be
the province of logical deduction).
(Piaget, 1969, p. 71)

In essence, the fulfilment of thesc capacities truly liberateS adoles-
cent thought. Freed from the chains of concretisms, the formal/operational
thinker need no longer confine his attention to empirical reality. With

\

the realm of the abstract avallable to him, the adolescent can now acceSE“;\

A

and manipulate pure assumption, the validity of which is éonly provisional.
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In so doing, he intuitively extracts the structure of an argumwent from its
content and submits its form to logical analysis, fullv aware that conclu-

siona logically derived from the hypothetical have a validitv independent

of their factual truth,.

As ldealistic as this mav sound, however, in their application to
real life che‘construction and execution of thought proceases are never
quite so 'cold—blooded'.(\;br, as Inhelder and Pilaget (1958) state:

Formal thinking is both thinking about thought ...
and a reversal of relations between what is real
and what is possible... These are the two charac-
teristics - which up to this point we have tried
to describe in the abstract language appropriate
to the analysis of reasoning - which are the source -
of the living responses, always so full of emotion, »,
which the adolescent'uses to build his ideals 5&
adapting to society. . .
(Inhelder and Piaget, 1958, pp. 141-142)

Or, as Piaget (1950) says on another occasion:
Logic itself does not consist solely/;f a system
of free operations; it expresses itself as a com-
plex of states of awareness, intellectual feel-
ings and responses, all of which are character-
ized by certain obligations whose social charac-

ter is difficult to deny, bel it primagry or de-
rived,

(Piaget, 1950, p. 163)

DQVEEgpinésvnchronouslvwith cognition, an affective facet of development
describes the evolution of the personality and its emergence into society.
Plaget has only rawely discussed the ckaracteristics of affective develop-
ment per se, mainly because he secs cognition and affectlivity, or "per-
sonal-cmotional' recactions, as interdependent in functioning - “essen-
tially two sides of the same coin". Thus, used in the bro®dest sense to
cover feelings, emotions, desires, interests, values, et cetera, affecti-

vity can be separated from cognition for discussion purposes, but is con-

sidered a parallel, indissociable, complementary facet of deveiopuent.

5.

b}



Affective life, like intellectual 1life, is a con-
tinual adaptation, and the two are not only paral-
lel hut interdependent since feelings express the
interest and value given to actions of which intel-
ligence provides the structure... Personal schemas,
like all others, are both intellectual and affective.
We do not love without seeking to underatand, and
we do not even hate without a subtle use of judg-
ment. Thus when we speak of 'affective schemas'
it must be understood that what is meant is merely
the/ affective aspect of schemas which are also in- .
tellectual. ‘

(Piaget, 1951, pp. 205-206)

On another occasion Piapet (1960) explains: )

++s 1 would say that affectivity is the ﬁggulation
~  of values, evervthing which gives a value to the
aim, everything which relesases interest, effort,
etc., and then I would sav that cognitive func-
tions are the total of structural regulations.
(Plaget, 1960, p. 131)

As an 'exira—cognitive' adaptation then, affectivity provides the motiva-
ting element of cognitive functioning. In this capacity it influences
the selection of reality content upon which the structures will operate
as well as the rate at which the though; processes adapt.

As the dynamic or energirzing aspect of Intellec-

tual life, affectivity can influence intellectual
functioning, it can speed it up'or slow down in-

tellectual development - but 'it does not of it- »
self engender cognitive structures, nor does it

modify the structures in whose ftnctioning it

intervenes' (Piaget, 1954, p. 5)*.
(Mischel, 1971, p. 317)

As a byproduct of this cogqitive—affbctive alliance 1s a behayvioural

-
characteristic which appears at the outset of the stage of formal opera-,
tions and consequently distinguishes adolescence from adulthood. In his

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

1 Being unavailable in English translation, this source is used here as it

has been cited and interpreted by Mischel (1971).
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Ang envirenmentabthe early adolescent is confused by the disequilibgium

typical of the transition to every new stage and has difficulty adopting
L]
A realistic perspective, In the words of Tnhelder and Piaget (1958):

" : .+ when the cognitive field is again enlarged by
the structuring of formal thought, a ... form of
egocentrism comes into view. This egocentrism is
one of the most enduring. features of adolescence |
«... the adolescent not only tries to adapt his ego
to the social environment hut, just as emphatical-
ly, tries to adjust the environment to his ego... :
The result is a relative failure to distingu}sh
between his own point of view ... and the point of
view of the group which he hopes to reform... But
we believe that, in the egocentrism found in the
adolescent, there is more than a simple desire to
deviate; rather, it is a manifestation of the
phenomenon of lack of differentiation... The in-
definite extension of powers of thought made pos-
sible by the new dnstruments of propositional
logic at first is conducive to a failure to dis-
tinguish between the ego's new and unpredicted
capabilities and+~the social or cosmic universe
to which they are applied ... the adolescent
goes through a phase in which he attributes an
unlimjted power to his -own thoughts so that the
dream of a glorious future or of transforming
the world through Ideas ... seems to be not
only fantasy hut also an effective action which —7 k
in itself modifies the empirical world.
(Inhelder and Piaget, 1958, pp. 343-346)

Hence, with the transition to this stage, the formal operational thinker

is involvéd in an idealistic crisis. The metamorphosis he is experiencing

often .encourages the adolescent to be primarily concerned with himgelf.
His "high-level" egocentrism in Flavell's (1963) terms:

«.. takes the form of a kind of waive idealism, |,
bent on intemperate proposals for reforming and
reshaping reality and-- here the 'omnipotence of
thought' characteristic of all egocentrism - with
an immoderate belief in the efficacy of its
thought coupled with a cavalier disregard for
the practical obstacles which may face its pro-
posals.

(Flavell, 1963, p. 224)
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Thus we see that the implementation of formal thought in adolescence is,
initially, egocentric in nature. The adolescent has difficulty differen-
tiating between the maﬁ}kﬁﬂssiblg perspectives ér points of view; he operates
accordinépto 'assumptive realities', but, immersed in an inner life, he is
tempted to reduce everything to a subjective/viewpoint.

1
It is the metaphysical age par excellence; the self

is strong enough to reconstruct the universe and
big enough to incorporate it.
(Piaget, 1967, p. 64)

Dinminishing with the gradual attainment of equilibrium toward mid-
adolescence, this 'cognit{ve egocentrism' is overcome by transformations
within the two inseparable spheres of development which engendered it.

On the cognitive plane, it is resolved by a gradual differentiation between
the adolescent's own preoccupations and the thoughts of others: a reconcil-
7
ifation is brought about between formal thought and reality. In a state of
equilibrium, the adolescent understands that the proper function of reflec-
tion is not to contradict but to predict and interpret experience. Simul-
taneously, on the affective plane, adolescent egocentrism is overcome by a
gradual integration of the feelings of others with the personal emotions
of the adolescent. Highly personal and idiosyncratic ideas gradually be-
come sociocentric, environmentally validated and tested ideas. In Piaget's
(1967) words:
... successive constructions always involde a de-
centering of the initial egocentric point of view
in order to place it in an ever-broader coordina-
tion of relations and concepts, so that each new
terminal grouping further integrates the subject's '
activity by adapting it to an ever-widening reality...
Parallel to this intellectual elaborationm we see
affectivity gradually disengaging itself from the
self in order to submit, thanks to the reciprocity
and coordination of values, to ;he laws of coopera-~

tion.
(Piaget, 1967, p. 69)




-~ 10 -

() i The characteristic of egocentrism,.fostered by a new, untried field of cog-
6 nitive activity, thus subsides with the eventual mastery of this unexplored
cognitive ferrain.

«+. there is egocentric thought just as there is ego-

centric affect, and there is socialized thought a-

dapted to reality just as there 18 socialized af-

fectivity adapted to reality.
(Piaget, 1954, p. 191 as cited by Mischel,
1971, p. 319)

Because of this, it has been suggested (Elkind, 1968) that investigati&ns
of epocentrism prove a valid starting point for attempts to .reconcile the
cognitive and affective processes; egocentrism helps to tie the cognitive
types of behaviour peculiar to a stage to social attitude and personality
and reflects the affective aspects of thought and behaviour. The 'ebb ahd
flow' of egocentrism across ontogenetic development, therefore, may be
seen as an expression of dhe general equilibrium process which Piaget
imputes to cognitivg evolution.

Reason which expresses the highest form of equili-

Yrium reunites intelligence and affectivity.
(Piaget, 1967, p. 70)

The Property of Consolidation and the Concept of Horizontal Décalage

\
b

L

Consideration is now given to the temporal implications posited py

t

tllese characteristics of formal operational thought. A closer look at
-o//“ 'ﬁv('\.\v —_—- .
some of the 'stage-related' aspects of development may elucidate any seem-

ing incongruences and rationalize their presence within the framework of
Piaget's developmental theory. Fpr, although the stage of formal opera-

tions represents the culﬁination of intellectual processes, it is by no

. means indicative of an instantaneous 'giant step' into adulthood. No pri-
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leged status exempts this particular stage from the conditions imposed on
all levels of development« This stage, like the others, relies on 'pro-
\ '

gressive construction whhoux-éntailinm total preformation' (Piaget, 1970,
‘¥

p. 710). Thus, tzip‘mergencé'of fullv matured formal operations as a com-

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

)

properties of 'stage' have been accounted for,

The property of stage most relevant to the present study is the con-

‘-
cept of consolidation. Proposed by Piaget as an essential characteristic

1

of stage development, this property dictates that each specific period of

development, or stage, must always involve at once an aspect of prepara-

+

tion and achjevement, - Thi§ relationship appears intrinsic to a given

stage 'n' whose function is to complete the phase 'n-1' and to prepare for,

the phase 'n+l' (Piaget, 1960, pp. 13-14). It is described by Flavell

(1963) in the following manner:

In the preparation period, the structures which de-

fine the stage are in the process of formation and

organization. Because of this, behaviour in the

initial substage of any stage tends to lack tight

organization and stability in so far as it is direc-

ted towards those cognitive problems whose solution

requires that stage's intellectual structures...

When confronted with problems appropriate to the

stage-in-process, the child's cognitive activities

are likely to reflect a mélange of organized but

inappropriate earlier structures and the halting !

and sporadic use of as yet incompletely organized

new structures. The preparatory phase, with its

flux and {nstahility, graduallv plves wav to a

later period in which the structures in question t

form a tightly knit, organiged, and stable whole.

It is only in this phase of achievement, of stable

equilibrium, that the structures defining the

stage exist as ... 'structures d'ensemhle'...
(Flavell, 1963, p. 21)

'

“Flavell and Hohiwill (1969) characterize the property of consolidation by

a "conmpetence-automation" distinction. The competence phase assures that




LY

7

- 12 -

the capacities to perform the thought processes peculiar to a stage are
generally available, but they will not always he fully automized. Citing
the research af Nassefat (1963) as evidence of this property, Flavell and
Wohlwill (1969) conclude: )’
.« &ven restricting ourselves to a single grouping,
or domain, we can expect to find departure from
intertask consistency during the transition period.
For it is precisely during this period in which the
newly emerging structures are in process of forma-
tion that the child's responses may be expected to
oscillate from one occasion to the next, to be
maximally susceptible to the effects of task-rela-
ted variables, and accordingly to evince a rela-
tive absence of conslistency.

(Flgvell and WOhlwill, 1969, p. 95)
All new mental acquisitions, therefore, may be so fragile and tenuous at
first that performance is inconsistent or highly probablistic; a temporary -
stabilizétion phase enables primitive structures to undergo gradual con-
solidation in an effort to attain their functional maturity.

This property of stage is more succimntly elucidated from a negative
viewpoint by .the cqncept of horizontal décalage dormant within it. This )
theory of time lag or temporal displacement .denotes a chronological differ-

o
entiation between the acquisitio&ia‘nd/or development of any two cognitive
tasks that obey identical structural laws. That is, a cognitive structure
characteristic of a particular stage can b’ applied to task A, however
only later can the same organization of operations be extended to task B;

a recurrent pattern in development is recognized when similar cognitive
abilities occur at different ages across the ontogenetic span.

Pinard and Laurendeau (1969) suggest that when considering ‘the various

relations between operations Piaget (1961)1 recognizes four types of hori-

Being unavailable in English translation, this source is used here as it
has been cited and interpreted by Pinard and Laurendeau (1969).

e
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zontal décalage. He distinguishes in his analysis of the different forms
of posiible relations among the operations or actions of a given set of opera-

tions, as a function of whether they bear on one specific concept or on dif-

ferent concepts. Discrepancies between separate concepts such as the dif-
ferences between the concepts of mass, weight, and volime recognized with
respect to the conservation of quantity manifésted at the concrete opera-
tional stage (Piaget and Inhelder, 1940; Elkind, 196la; Elkind, 1961b)

are considered an 'analogous' type of décalage. On the other hand, when
operations bear on one concept, three types of 'intraconcept' relations are
possible. According to Pinard and Laurendeau (1969), the 'identity' type
-designates relations among operations bearing on a specific objecg that is
subjected to various deformations of greater or lesser magnitude as in an
experiment of conservation; the 'vicariousness' type refers to operations
bearing on several homogeneous objects that are capable of being assembled
in a common whole, as is the case with plasticine, because of the possibili~
ties of substitution or vicariousness of their regpective parts; and, the
'correspondence’ type refers to operations dealing with heterogeneous ob-
jects if, although not unitable in a simple whole (as for example in the
conservation of a quantity of plasticine or the conservation of a quantity

{
of water), th#e objects lend themselves to comparisons or correspondences ;

——— =

among their respective parts. The likelihood of horizontal décalage, Pilaget
believes, is inversely proportional to the closeneﬁs of these relationships
between operations. The 'analogous' type of relationship witnessed in the
conservation tasks 1s therefore deemed most likelf, followed by 'correspon-
dence', 'vicariousness', and 'identity'. The ‘'correspondence' type of
horizontal décalage is contended by Pin‘rd and La;rendeau (1969) to be most

critical since, if heterogeneity of objects alone brings numerous or strik-
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ing time lags, then typical behaviours and levels could lose their identity

and the lines of demarcation could become severelv blurred, f_.
Any more explicit cause or justtfibation for the phenomenon Of horizon-

tal décalage remains vapue. Pinard and Laurendean (1969) rationalize Ehat:

Even 1f the operations pertaining to a common con-
cept develop at the same time, it is normal that
certain conditions of a percentual-and intuitive
nature, relative to a specific content and them-
selves varfable according to the phvsical and
sociocultural experiences of the child, would
bring about certain temporal deviatioms.
(Pinard and laurendeau, 1969, p. 135)

Or, as Flavell (1963) points out:
Task contents differ in the extent to which thev resist
and inhibit the application of cognitive structures.
(Flavell, 1963, p. 23)

Piaget contends that it is impossible to propose a general theory of décalage,™

4

but offers the following explanation.

Time lags are alwavs due to an interaction hetween

the person's structures on the one hand, and the re-~

sistances of the objects on the other... Since re-

sistances are unpredictable and can only be explained

after the event, specific causes remain vague.
(Piaget, 1971, p. 11)

However, a number of factors have been empirically studied with respect to

-

the conservq;fpn tasks at the concrete operational stage which have general-
ly substantiated the suggestions cited above. The relevance of the compe-
tence of the child as measured by age,*sex, I.0., M.A., and vocabulary has
been shown by Goldschmid (1967); the influence of experience with related
task contents has been shown by Uzgiris (1964); the relevance of knowledge
has been illustrated by Gagné (I968)’and by Inhelder and Sinclair (1969):

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

These factors are also evident in various éross-cultural studies (Goodnow

-

and Bethon, 1966; Peluffo, 1967, Kimball, 1968) which also reveal the

. .
/
J
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( - existence of horizontal décalage. ¢

.

In conclusion, these asynéhyonisms represent the fact that whereas it

might be convenient and useful to label an individual with a particular set

-

of cognitive structures, it must be recG®nized that he will not necessarily

' be Capable or inélined to perform within that structural set:.in all tasks.

.

~ The attainment of a cognitive stage mer%#ly means that
an individual under optimum conditions becomes capable
of behaving in a certain way which was impossible be-
fore.
(Inhelder, 1960, pp. 125-126)
Quantitative differences #are evident within the realms of qualitative struc-
tures. This, not always in the same stage of development with regard to
different substantive areas, the individual may display various levels of

achievement even though he is confronted with prohblems involving similar

[
mental operations. Consequently, the existence of horizontal décalage is

-

1ndicatige of heterbgeneiiy where one might have foreseen only homogeneity. ° f

I B
Once again, the resolution of this negative characteristic of development

appears to resf solely in the hands of time. The stabilizing character of ",

k 4 : *
thé‘property of’consolidation is expected to reconcile these discrepancies
\ .

LSy

so that the individual will behave more consistently and unpiformly. The

movement from structural disequilibrium to structural equilibrium is recog-
nized, as always, 'when novel stimulation can be used by the system without ‘

either disrupting its activity or necessitating a structural differentia-

tion" (Elkind, 1961a, p. §56).

Relevant Research fg

' .
v ) ’\ 4§ .t
, -4

Given the foregoing theoretical foundation, this review now directs t F

its ?ftencion tqﬁA discussion of the research which has probed the nature

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

£ d
a Ty,

4
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(} brief consideration to the relevance of content or subject matter. As we
have seen, the central factor operating in the cognitive processes is the

ability to objectify one's interpretation of a mental task. This, of course,

L 3
demands alienation or isolation from the subjective, from the Iintrapersonal

affects of attitude and belieff It would appear, then, that the success of
this isolation, and thus the effective exercise of reason, would be depen-
dent upon the presence of affective temptation or provocation. Because of
this the factor of content which intervenes between the cognitive and af-
fective processes and characterizes thei; interaction 1s of prime importance.
It is the content or subject matter of a problem which assumes the function
of mediator between the thinker and the intellectual task or operation; it

is that which is perceived, scrutinized, and manipulated or acted upon.

As such, the content of a mental task may provide a climate of willing and /
enthusiastic response, or it mavy be of such a nature as to posit resistance

and inhibit the thinker from harmonious interplay with his task. Therefore,

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

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

middleman between the cognitive and affective processes. Studies of the
- /

development of the cognitive processes appear to confirm this contention

J;hat content variabilitv does indeed reflect & resistance on the part of af- ° 5

~

fective factors to the successful practice of cold, calculating logic even
at the formal operational stage. .

Although it h&s been shown repeatedly that formal operational tasks

have a large general component .and are therefore unifactorial (Hughes, 1965;
Lovell, 1961; Jackson, 1965: Lovell and Butterworth, 1966; Lovell and Shields,
@ 1967), other findings express contention that the factor of content is high-

ly relevant at this stage. Stone (1966) in a study of "intersituational
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.generality" determined empirically that theré is a trend for increased
generality of application at the stage of formal operations. Subsequently,

Bart (1971a) challenged the unifactorial nature of formal operational tasks.

In a study conducted on ninetv scholastically ahove-average adolescents, using

four Piagetian formal thought tasks, three formal operational reasoning tests

-

and another test of verbal intelligence, evidence was found that formal
operational skills have a hifactorial structure: the first is a substantial
formal operational factor; the second reveals a'content factor.which separates
the tasks from the individual tests. Bart concludes, therefore, that since

’

formal operational skills set in a given content were found to be unifactorial °

these skills can be meaningfully classified according to their contents.

-
-

These results are strongly supported by other studies whith similarly
illustrate the relevance ?F content to cognitive development. Formal thought
does not seem available evenly across all content areas and there do exist

»

individual differences in thg age of appearance of formal thought with res-
pect to a given content.ﬁlFor example, it has been shown by‘Hallam (1967)
that formal thought in history comes late, at 16 or 16 1/2, presumablf
because in this content area puyils are required to analyse actions and
events far removed from their immediate environment.

Of more specific relevance to the present study are investigations
of intra-individual variability in th; kinds of content which can be d;alt
with by formal operational thought. Herej various factors of an affective
na%ure are proposed as determinants of the effective use of formal operd&tion-

al thought. 1t has been suggested (Lovell, 1970) that fo#mal operational

behaviour initially manifests itself with respect to content with which

the thinker is familiar and knowledgeable and which, forohim, has credibili~
ty. Indeed, Peel (1960) in support of previous claims showed that when,
— /

el

8 7[/“’\\
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these criteria were lacking, instruction with that particular content im-

proved results of formal judgement. Lunzer (1965) contends that logical
. e L]

necessity and initial belief sometimes work together, as for example in the
falling bodies on an inclined plane experiment, but that initial belief will
ugsually ovefride as it does in the pendulum experiment where welght 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 should be interpreted
in the light of new situations. Belief or verisimilitude\is thus offered

as a factor relevant to the successful functioning of formal thought pro-
cesses. Cloéely related to this are the findings of Donaldson (1963) who-~
showed that the content of problems and interference of'personal experience
wi%i,result in arbitrary errors as factors of the development of thought.
%uch errors were consideréd short-cuts from correct assumption§ to erroneous
conclusions, generally caused by accidental associations with 1rfelevant
aspects of the problem. Factors producing these errors include the content
of the problem and the subject's capacity to resist the pressure of impulses
and drives. Shrinkage of such errors with age, however, confirmed that emo-
tional or affective pressure and egocentrism %nterfered less and less with

# .

cognitive adaptation and thus reduced the likelihood of these resistances.
’ ’

In close agreement, a study by Case and Collinson (1962) demonstrated that
formal thought in language showed regression to an intuitive level to be

high where personal experience and verbal repertory were lacking. This
affective interference was found to b; Shly temporary, however, as the level“

of formalhthought was maintained after 14 year;23§ age. nquiries into the

relevance of the affective factor of interest have produced contradictory

fesults., Elkind (196la) in exploration of the factors influencing the con-

v

™~
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servation of volume has shown that junior and senior high school students

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

get's terms, to dissociate their subjective sensorimotor conceptions of 1

3

weight énd volume from their objective, logico-mathematical conceptions. .

Elkind suggests that the early formal operational thinker will be selective,
guided by interests as to what problepatic areas he will attend to. He
postulates that the adolescent will manifest fo;mal operations initially

with respect to topics of interest and only later with matters of disinter~ *
est - a factor which he proclaims will have a decreasingleffect with an in-
crease in experience at the formal operational stage. Contrary to this Lt
hypothesis, Dienes and Jeeves (1965) found evidence that the ability to

induce and deteryine the group structures embedded in tasks, a challenge
comparable to formal operational‘skills, is not related to the level of in—' i
terest in the tasks. In further investigation, Bart (1971b) was similarly
denied such evidence.. In an attempt to measure the effect of interest on
horizontal décalage at the stage of formal ogeratilld’f:ree formal reasoning -
tests and an interest test were administered to ninety scholastically above- ;
average adolescents. As a result, 'it was determined that level of int;rest
has little or no association with the level of formal reasoning throughout "
the stage of formal operations.

Bearing in mind the evidence evinced from the above analyses of various
affective factors as they pértain to cognitive development, considerati;n Pﬁ
now turns to the encompassing effect of attitude as a determinant of effec-
tive loéical thought. E.A: Peel (1971) in his many explorations of adoles-

cent judgement recognizes an ambiguity in the nature of familiar and rele-

vant content as it relates to logical reasoning. Though he confirms the

assumption that concrete, familiar material can make reasoning tasks easier,
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(:— he also admits to i¥k detrimental side effects. '"Judging is involved-when-

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

cision turns on what the judger wants to fulfil" (Peel, 1971, p. 19); there-
fore, although he believes that curiosity and interest are high when there

is a highly identifiable, familiar orientation to the content of a problem,

at the same time Peel sees this relevance as the ''graveyard" of much problem
solving. While some studies show that situations which are famjliar to adoles-
cents will arouse more considered, imaginative judgements (Bulwer, 1957;

< Py

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 jeoPafdizes mature patterns of judgement and
results 1; the distortion of a less mature, concrete or circumstantial r€;—
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 faith, however, tﬁ;t
the urge to resolve these inconsistencies will be felt by the thinker and,
in the move toward equilibrium, he will be compelled to come to intgllectual

AN .

terms with his environment.

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

substantiated ﬁy the concgpt of horizéntal décalage and the consolidation
property of stage development within the framework of Piaget's theory, a
preponderance of empirical invegtigations of the conflict of affectivity .
and cognit;on conducted on adults deems such confidence highly optimi%tic.
e With the understanding that the findings of such studies may not be generally

'applied to the thought patterns of adolescerts, their impl tions are worthy




" nature of the material on which they act. While aprceable content is bet- ” !

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

of consideration in this review. i !

" As early as 19F5 G.B. Watson throygh an experiment of ''The Measure of
Fairmindedness" ého@ed conclusively that a subject could have so ;trong an
emotional 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
iudgement 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 so

A .
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 something

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

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

s ~

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%s that, because of this,

)
motivational processes alter cognitive functioning in accordance with the r .

ter understood and accepted and therefore is more easily recalled and re-

ceived in a more friendly manner, a strong attitude toward or involvement
with this material may be responsible for difficulty in accepting the logi-
cal task. Similan‘&,)Bruner, Goodnow and Austin (1956) in their classic

Study of Thinking involving selection strategies in concept attaipment con-

.

principal feature is its pragmatic rather than its logical structure. Most

human beings perform logical operations with more confidence and precision

a
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when the material about which thev reasbn is concrete and familiar, because
here verisimilitude provides a way of checking upoﬂjreality. However, these
investigations agree that, while attainment of concepts with materials that
are meaningful and amenable to familiar forms of groupings may be advan-
tageous in directing one toward a reasonable conélusion, just as readily,
it may only predispose one to accept arguments that are preferred in the
sense of being most congruent with one's own attitudes and values, in spite
of the fact that they are both incorrect logically and readily detectable
as such when they appear in neutral f?rm. The many-studies of Wason and
Johnson-Laird (1971) share these evalgations. They suggest that the nature
of the material of intellectual tasks would seem so decisive,in terms of
whether subjects exercise rational thought ghat differenf principles may
govern reasoning with familiar as opposed to unfamiliar material. Concrete,
familiar material is again recognized to pelp appreciation and generate and
assess hypothetical corrections between facts and to encourage a natural
facility in making assumptions and deq?ctions; but, when affective factors
come into play, while concurrence can make reasoning easy, conflict results
to the detriment of logicalgperformance. Subjects tend to accept a given
conclusion which they find congenial to be validly derived becqgge bias
has narrowed their field of appreciation and blinded the thinker to the ob-

vious. A state of 'emotional inhibition' prevails to such an extent that

judgements are based only on what can be 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 completioP can radically affect the direction in which the completion will

be effected; while McGuire (%?61) produced evidence'that even 'wishful think-~

ing' produces deviation from logical thinking.
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Further empirical evidence of affective interfergnce with cognitive pro-

cesses has been presented by an array of studies testing the svllogistic
reasoning ability of adults.” Janis and Frick (1943) revealed that attitude
toward the conclusions of concrete svllogisms constitutes a factor which de-
termineg faulty judgement. This finding was substantiated by the work of
Morgan and Morton (ib&&) who concludéd that the only circumstance under
which we can be relatively sure that the inferences of a persom will be logi-~
cally correct is when they-lead to 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 findingé corroborate this
evidence. Lefford (1946), again having shown 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 the arch-enemies of objective ang clear thinking. To remain objective,
he contends, the forces of personality and reason md.; be separated.
Thistlethwaite (1950) in an ana1y§is of attitude an%‘structure as factors

in the distortion of reasoning confirmed that as the structure of the form
becomes increasingly compatible with prejudiced responses, the degree of
relative distortion increases. The greatest distortion occ;}red on those
structures most consonant with the relevant attitudes of the subjects,
rather than orl the most ambiguous struétures. Feather (1963) elucidated
f;;ther by showing that evaluation of an arpument is consistent with atti-
tude in that it is positively rélated to the strength of the attitude and

to intolerance of inconsistency, and negatively related to the level of Y
critical ability. In keeping, Kaufmann and Goldstein (1967) illustrated

that syllogisms with positively and“megatively affective conclusions re-

sult in more errors than syllogisms with neutral conclusions, with distor-

r
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tion again moving in the direction of personal opinion. Indeed, the only
stu:y of this nature producing d{scordant evidence of ghe influence of af-
fective factors on reasoning ability was conducted by Thouless (1959).
Using two forms of lests with each of two groups of subjects, he found
that while adult subjects did tend to be influenced by 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 the contamination
of cognitive‘functioning at the adult level is acknowledged even by Darﬁin
whp is alleged to have kept a notebook in which he recorded all facts or

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

N\ Questions Arising from the Literature

The foregoing analysis 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 the cognitive and affective facets of development at the formal opera-
tional stage. The primary purpose of this inquiry is to inyfstigate some
of the ways in which adblescent affectivity';wy influence the effective use
of formal operational thought. 'with respect toﬁis provosition, an essen-
tial question asks if there is a significant discrepancy between the ability
to reason logically when presented with problems which allow the thinker to
remain uninvolved or unconcerned with the conclusions présented in these

problems and the same ability when presented with equally difficult pro-

blems which arouse emotional involvement with the conclusions presented.

e e e
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The literature shows that this is a frequentlv recognized tendencvy brought
]

rabout by the instability and disequilibrium of immature cognitive struc-

tures, accompanied by egocentrism, at éa:}ier stages of development: simi-
larly, this is showf to be the case in studies conducted on adults. How-
ever, the position of the adolescent with regard to this issue remains merely
speculative. .
In addition, should it be the 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 logic coincide with the beliefs already held by the '
reasoners. That is, the study asks if the subjects will be influenced
favourably toward correct judgements when the problems arrive at conclusions
which are in sympathy with their personal convictions or, on the other hand,
if they will be influenced 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 ky emotion when they
are concordant with strongly held beliefs and to reject similarly toned
valid conclusions when they are discordant with such beliefs. Th; answer

to this questﬁon would confirm the conditions under which affectivity acts

in harmony with cognitive functioning and the circumstances under which it

-

»

distorts formal thought.
A seéond purpose of this study is to investigate the possibility that

the inte%ference of the affective processes with cognitive 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 formal reasoning is subject to the influence of affective factors
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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 question arises as-

to whether or not the tendency of this influence to jeopardize the effi-
ciency of formal thought, as speculated earlier, prevails in inverse propor- ~
ti;n to the age of the problem solvers. 1Is the failure to generaljze
reasoning ability, representing a temporal displacement or horizonf)i
décalage, the result of a resistance attributable to the factor of age?
This final consideration, therefore, questions the extent to which the in- ’
fluence of affectivity will decrease with age and cease to obstruct logical

thought later in the formal operational stage once the cognitive structures

characteristic of this stage have matured. {
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) R EXPERIMENTAL PROCEDURE

This experiment was designed to analyse the influence qf affectivity on
adoleﬁfent judgement. A reas;ning test consisting of pairs of equivalent
proble;s was used to compare the capacity of female adolescents to execute
logical judgements deduced from neutral content to the same ability when
jeopardized by the provocation of affective content. A separate opinion
questionnaire was then used to corroborate the interference of any apparent
partiality om the Qi{t of the subjects. The successful use of this method
and variations of itﬂyy Janis and Frick (1943), Feather (1963), Lefford .{3.946),
Thistlethwaite (1950), and others, confirms its effectiveness as a weans of

examining the relation which exists between cognition and afféctivity and

suggests its appropriateness at the stage of formal operationms.

The Sample

A
The sample used in this study consisted of sixty female students re- 3

presenting a three year age span, who were enrolled in g}ades 9, 10, and 11

%
at a private girls' day-school. From a large number of students who showed [m§
willingness and keen enthusiasm to participate in the experiment, the sixty * e

X .7
volunteers were selected in accordance with the availability of their free {w%

time and the necessary age requirements of the study.

To meet the demands of this research, three age ranges were equally
rgpresented, in keeping with the acknowledged chronological expectations
of the stage of formal operations. Age group 1, the youngest group of

. twenty students, ranged from 14;6 to 15;5 years; age group 2, the middle

*

“
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age group, ranged from 15;6 to 16;5 "years; while age group 3, the gldesc
age category, ranged from 16;6 to 17;7 years. Table'l shows the exact dis-
tribution of ages within these three categories. It was anticipated that
while all of these adolesce;ts were likely to have acquired the structural
characteristics typical of the formal operational stage, beginﬁﬁpé usually
at 11 or 12 years of age, their respective age-related sttuctures would
represent varying degrees of stabilization and consolidation and thus dif~
fer with regard to their functional maturity. This age classification al-
lowed for the subjects to be studied collectively and in accordance with
the expectation of age-related discrepancies in performance. .
The private girls' school which the students in this samplé attend was
founded in 1909 and has a population of approximately two hundred and seventy-
five students. It is well-known for its maintenance of high educigional
standards and its traditional emphasis on the cultural and socidq‘adap;aF;on
of its students. Being 'independent', the school relies prim;;ily on Sub-
stantial tuition fees for its financial support, although 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

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

&

education. In addition, all applicants to the school are stringently
screened and, despite the fact that specific entrance requirements have al-
tered through the years with changes in the administrative personnel, final
acceptance to the school inpiies ;ge successful fulfilment of prescribed '
academic criteria and standards. It is regrettable, however, that no pre-

cise measure of intelligence could be obtained and included as a variable

in the present study. All subjects selected for participation in this ex-

3
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TABLE 1
¥
SAMPLE DISTRIBUTION 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 .
14; 8 3 15; 7 1 16; 8 2
14310 1 15; 8 3 16310 3
14;11 4 15;10 ° 1 16:11 1
15; 0 4 15;11 1 17; O 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 16; 3 1 1{: 5 1
16; &4 1 17; 6 2
17; 7 2
N = 20 N = 20

N = 20
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(j | periment are Canadian citizens who share an Anglo-Saxon ethnicity. Similar-

‘ly, all subjects are English speaking and were not expected to experience

- difficulty of a linguistic nature, Although eightf percent of the students
had had by this time a brief exposure to the syllogistic form in a geometry
course, none had had any'graining in the analysis or solution of such problems,

ﬁ or any encounter with the principles of formal logic.

. . Delimitations /

A
.

The seeming conformity suggested by the relative comsistency of academ-
% ic and socio-economic status represented by this school population imply
L

that the sample was a very homogeneous one with respect to cultural back-

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

that this homogeneity inevitably limits the gemeralizability of any con-

S

clusions drawn from this inquiry. Recently a paper by Cochrane and Duffy
: (1974) castigated researchers for using the kind of sample which was used

i here, saying that using an aggregate of volunteers as the subjects of in- b
q

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 which, citing Popper (1972), he pointed out that:

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

. (Eysénck, 1975, p. 195)

?
i

‘ It 1s Eysenck's belief that a random sample is not mandatory of scientific -
research; in certain circumstances it may be gppropriate, in others not. As
hé explains® modern methodology yroceeda by theory and justification. A
. specific theory is proposed which has testable consequences; in so far as

¢
these consequences -are in fact discovered when an empirical test is made,

)
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then in so far Moes this theory survive. If a theory does not specify sub-
groups to which it does not apply, then the assumption is that 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 hypotheses in most psychological experiments contain the_assumed minor
premise that for the purposes of a particular exp;rlment all persoms 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 1s acknowledged that, because previous studies (Elkind,
2

-

196la; Stone, 1966; O'Brien and Shapiro, 1968) have produced contradictory
evidence as to sex differences in the performance of adolescents with res-
pect to formal operational skills, conclusions based on the findings in T f

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

~

as this sample comprised éolely female subjects. »
N ’

/ The Measuring Instruments 5

. 4 !

| o :

The measuring instruments used in this experiment ,consist of a forty-

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

ability and an opinion questionnaire intended as a corresponding measure of
affectivity. These ‘may be found in Appendix A.

The Reasoning Test v

The nature of the present study demanded the use of a reasoning device
which allows for the constancy,of form or structure and at the same time
) ' P

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

ficulty of a problem 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 '
selected to provide this flexibility was the syllogism. The successful use
of this reasoning device in previous research on adults, referred to ear-

J
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-
gistic form, structured by two premises and a conclusion, which we;e formula-
ted by the author along the 11nes\suggested by previously mentioned works.
These syllogisms constitute two groups of sixteen pairs which are identical
in formal structure, linguistically similar, and are matched in mood or tone
and in length. 1In addition, each pair has a corresponding 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 prog}ems are valid, conforming to the formal rules of
logic; the remaining eight are invalid, containing simple logical fallacies.

J

However, while agreeing in all technical aspects, the problems within

each pair differ essentially with respect to content. The ¢ontent of ome

. 13

group of sixteen problems is of a 'neut;al' or non-affective nature which
defines subject matter which is familiar and credible in its relevance to
pereoqal experience, but which is selected to encourage objectivity through
its concentratio? on basic, rudimentary aspects of the environment. This
classification of content, therefore, is unlikely to arouse an affective
;Lsponse and thus aims at avoiding the tendency to become subjective in the
solution of these problems. The topics presented in these problems, many

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

the filing of income tax returns, garage maintenance, longevity, 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 sunlight
must be irrigated to insure sufficiént moisture.

San Andreas, California is a farming area which re-~ .

ceives a great deal of sunlight. The farm lands
of San Andreas, therefore, must be irrigated to
insure sufficient moisture.

Health, experts claim that Niacin is a valuable

dietary supplement for children who are suffering

from malonutrition. Physically active children

with bright, rosy cheeks are not suffering from ¢
malnutrition. Therefore, Niacin is not a valuable

dietary supplement for physically active children !
with bright, rosy cheeks.

Responses t:/(iese test items weSe expected to reveal the capacity to use
formal operations effectively, when allowed to execute the principles of
cofh, uncontaminated logic in an objective manner,

In contrast, the respective pairs tg these neutral problems embody con-
tent of an 'affective' nature, emotionally toned so as to arouse personal
feelings and beliefs and thus foster a subjective veaction. As assurance

’

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

the personal biases of' all subjects with as m:ch consistency and uniformity
as possible, the affective content of these proglems was ‘trestricted to
topics which pertain specifically to the immediate school enpvironment common
to all. The aim, therefore, was to choose topics which would hold parti-
cular interest for the students of this school and about-which all subjects

W

were likely to hold an opinion. The choice of these items as to their highly

identifiable and controversia] nature was discussed extensively with colleagues

on the teaching staff before the final selection of topics was made. The

chosen topics, in keeping with the customs peculiar to this school environ-
\ *

ment, reflected the controversies of the times and include 1ssues such as
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1
the wearing of a school unjiform, dining-réom procedures, the singing of
hymns in morning assembly, the merits of all-girl schools, the election of
&

the school Prefects, and so forth. As examples of these problems, the res-
pective pairs to the neutral problems cited abowe follow:

Studentstho assume added responsibilities within the

school should be granted special privileges in return

for their services. The school Prefects assume added

.responsibilities at E.C.5. The school Prefects, there-

fore, should be granted special privileges.

The writing of formal, end-of-year.examinations is a

valuable academic experience for students who have

not clearly mastered their year's work. Students

with year's averages above 80X have clearly mastered .

their year's work. Therefore, the writing of formal,

end-of-year examinations is not a valuable academic

experience for students with year's averages above 80%.
It was the intent that the controversial nature of such content, in its
power to provoke personal bias, would guarantee susceptibility to affective
interference and posit a threat to the successful exercise of the processes
of logical reasoning. 1t is worthy of mention, however, that because the
chosen topics dealt with in these problems are sufficiently controversial
and elicit mixed feelings on the part of the students, no preconfirmed at-
tempt could be made to sway subjects necessarily toward an erroneous judge-
ment. It was equally likely that a subject would agree with a ‘conclusion and
be favourably influenced as disagree and be unfavourabiy influenced. The

- »
content of such topics was intended only to register an effqtt on reasonjing
/ .
ability and chanc% remained as to whether this effect would prove beneficial
or detrimental, in keeping with personal opinjons and beliefs. Responses to
this group of probleTS were expected to indicate the extent to which the
subjects allowed afféctive influence to contaminate the objective thought
1

processes simultaneously used in the solution of the corresponding neutral

problems.
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The effectiveness or reliability of ghis pairing system was appraised
by interested colleagues and university professors who passed judgement on
the equivalence of the neutral and affectively-toned instances. The correla-
tion coeffiicients presented in'Table 2 subst;ntiate the effectiveness of.
this met@od. As may be seen here, no significant aﬁsociation exists be~
tween responses to the neutral and affective problems for all but one pair
of the sixteen problems. Despite the logical equiv%}ence of the problems,
the manipulation of content appears to have produced an effect on the solu-
tion of these two types of problems.

As well as these thirty-two paired items, eight extraneous reasoning
problems of spatial, algebraic and nons%hse types are included in thé test
battery. These included problems such as the following;

O=0 : A=010
SO0 =A
-
All TEKSASTOPSES are MALPIGIENSES. No MALPIGIENSES are
TIESCAMBIA. Therefore, no TIESCAMBTA are TEKSASTOPSES .1
It was hoped that these slight deviations from the nérmal or routine pattern
of the reasoning test would act as a relief mechanism by providing the stimula-
tion of variety and would also help, to some 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 subjects detecting the pairing
system employed by this methodology and to avoid order of presentation ef-
fects, all reasoning problems vere mimgographed individually and the thirtv-two

paired per%ems were randomized in test booklets with the extranéous items

! A
intervening regularly. | . ‘

1 This problem is ‘taken from the work of Wilkins (1928), p. 15.
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PEARSON PRODUCT-MOMENT CORRELATION BETWEEN RESPONSES TO
THE NEUTRAL AND AFFECTIVE PROBLEMS
(N = 60)
Qﬁestions Correlation Exact Significance *
Coefficients Level
1 .1881 0.150 N.S.
2 .0292 0.825 N.S.
3 .0370 0.779 N.S.
) 4 .0338 © 0.798 N.S.
ﬁ) S -.0955 ° 0.468 / N.S.
6 ‘012]‘6 00355 N.S.
7 -.0785 0.551 N.S.
. 3
8 -.0312 0.813 N.S.
9 -.0357 0.787 N.S.
10 o -.0236 9.858 N.S. '
) 11 -.2285 0.079 N.S.
12 .0580 0.660 / N.S.
13 ~.2245 0.085 N.S.
14 - .2102 0.107 N.S. .
15_ .0844 0.521 N.S
216 \ L3515 0.006 S.

* Items labelled 'S' are significant at the .05 level of probability;

items labelled 'N.S.' are not signlficant at this level.

A
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The Opinion Questionnaire

A

To confirm the concordance or discordance between the personal feelings
of the subjects and the conclusions ﬁresented in the reasonine problems,
an opinion questionmaire was c;hstructed and employed as a measure of cor-

¥ .
respondence. This questionnaire comprised an exact reiteration of the con-
clusions drawn in the sixteen affectively-toned problems, presented as
statements with an affirmative-negative option enclosed in parentheses.
>

The opinion questionnaire items corresponding to the affectivelproblems

cited earlier appear on the questionnaire sheet as follows:

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

The writing of formal, end-of-year examinations (is,

is not) a valuable academic experience for students

with year's averages above 80%.
Responses to this inventory were intlerpreted as indiq?tion of the personal
attitudes and beliefs of the subjects concerning the validity or invalidity
of the controversial issues discussed in the problems and thereby enabled
the matching or comparing of affective influence and logical judgement. Res:
pective zesponses which indicated a high i%stance of 'valid' answers to the
problems and personal 'affirmation' of the feelings expressed by these con-
clusions, or 'invalid' answers with corresponding opini?ns of personal 'ne-
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 '{nvalid'-'affirma-
tion' were taken to imply that partiality on the part of the subjects pro-
bably did not enter intp the formation of the judgements. Through this

means, it was possible to determine the extent to which previously executed

judgements were influenced by subjective commitment. Table 3 shows the cor-

\
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TABLE 3

2 -~

PEARSON PRODUCT-MOMENT CORRELATION BETWEEN RESPONSES TO
THE AFFECTIVE PROBLEMS AND OPINION QUESTIONNAIRE

(N = 60) I
Questions Correlation Exact Significance \ *
\ Coefficients Level
1 .5866 0.001 i . S.
2 ., +3504 0.906 S.
3 .5021 0.001 S.
4 .3760 0.003 S.
>
5 43196 0.013 S.
6 .4812 0.001 S.
7 ' .6235 0.001 S.
8 o .2722 0.035 S.
9 -.4668 0.001 S.
10 ~.1115 0.397 NS,
11 -.3645 0.004 S.
12 -.5313 0.001 S.
13 -.3939 t 0.002 S.
16 - 1416 0.281 s
15 - 4784 _ 0.001 {‘ \ S,
16 -.3066 0.0i7 S.

* Items labelled 'S' are significant at the .05 level of probabflity;.
items labelled 'N.S.' are not s 1ficant at this level.

\
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lems and the corresponding

opinion questionnaire it%ms. While it is recoghized that the opinion ques-
tionnaire has only face validity, the data presente& in this table suLstan—
tiate the claim that the instrument is a reliable measure of partiality.

As is shown, all but two items,n&mhers 10 and 14, show correlations which
are significant at the .05 level of probability.

For the purpose of testing the clarity and/or ambiguity of these
measuring instruments a pilot study was conducted on a similar sample of
twenty students. Because no formal means of testing for the riliability
and validity of the test items was feasible, it was hoped that this prac-
tice-run would depict any salient weaknesses in the construction of the
test. However, the results of this preliminary study did confirm that the
selegted items appeared to produce a differential effect between performance
on the two groups of problems, showing a noticeable discrepancy in the res~
ponses to the paired items. The strongly emotiqpal reaction elicited re-

L3
garding the nature of the affective problems also contributed to the overall

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

was used as an aid in determining the length of the test, or the number of

L J

test items and corresponding opinionnaire items which could be adequately
covered in the time available for their administration. As a result, it
confirmed the selection of forty reasoning problems and the respective ques-
tions regarding personal opinion as the number of items which could be

answered reasonably in approximately one hour.
Administration of the Test and Ouestionnaire

The experiment was conducted on groups ranging from ten to fifteen

subjects in five sessions at times most convenient for the participants.

)AS

P N




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

‘referring to school lifk, and that, in every instance, the premises must
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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

sy

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

and afterward enabled the effective matching of the test materials for
scoring procedures. Upon distribution of the test booklets, the subjects
were informed that the first part of this experiment was a test designed to
measure their ability to reason, or to make logical judgements; they were
asked to confroﬁ; the task with concentration and sincerity. The subjects
were instructed to read each passdge carefully and to judge whether ;r not

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

of them. Having assessed the logical development of each argument in this

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

L.

reasoning, on the blank provided on each page. Warning was given that the

arguments presented in the problems covedred a broad range of topics, several

be accepted as fact. It was emphasized that, despite personal opinion on

Aeida

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 £heir ages to the nearest .month on the covers of their test booklets.
Without forewarning, following the completion and submission of the
rea;oning test booklets, the subjects were issued th7 opinien questionnaire. ;
Confirmation was given that this was an entirely separate task intended
simply to gather personal feelings regarding the issues ;iscussed in the

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

ﬁe-pt to maintatn consistency between the two test materials and were asked
J

B
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to disregard the recall of any discrepancies and/or concurrences of response™

The students were urged to be totally honest in their responses to this
questionnaire and were assured confidentiality. Tnstructions requested that
they circle the option which most accuratelv conformed to their personal
opinions on the % ssues raised.

Although no rigid time limit was imposed, and the participants were

- advised to work at their own chosen pace, both parts of this experiment

were completed by the majority of the subjects within th;ee-quarters of an
hour and an hour, whiéh was the time tentatively allotted.
Upon completion, the reaction of the students toward the experiment was
.
highly favourable. The subjects showed sincere interest and avid curiosity
regarding the purpose and the 'secret' of the study and eagerly questioned
and commented upon various aspects of it. Many of the girls were more than

willing to sacrifice the anonymity of their work for the opportunity to dis-~

cuss the accuracy and interpretation of their answers. Indeed, some even

.

asked permission to attend the following testing session to "try again"!
Similarly, several students asked if they could have another test booklet
to take home and that they be considered for participation in any similar
experiments in the future. The only feelings of disappointment voiced by
the subjects were with regard to the opinion questionnaire. Several girls
registered chagrin because the&vvere forced to affirm or negate uncategori-
cally an opinion without being allowed to elaborate on or’Bustify their
feelings. Middle of the line options such as 'maybe' or 'ig some cages’
would perhaps have been preferred by these subjects and would not h;ve

caused thelm to feel unfairly limited in their responses. In conclusion,

.

the spontaneous reaction from the subjects involved was 80 encouragi#g that,

owing to several speculative remarks concerning the "real meaning" of

H
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the study, the incentive was provided to conduct a subsequent experiment
on a smaller sample of students shortly afterward. This supplementary ex-

periment is the topic of Chapter 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.S5., and the Statistical Analysis System, S.A.S.

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

\
ber of cases and percentages of correct and incorrect responses to cach of
the thirty-two reasoning problems as well as for the answers given on the

opinion questionnaire. This was done for the responses of the siiky sub-
3 ' 1

jects collectively and for the‘responses obtained within each of the 'three
designated age groups.

Correlation analysis was performed by the 'Pearson Corr' subprogramme
of S.P.S5.S. which was used to compute standard proéu@t-momcpt correlation

coefficients. These showed the strength of association between responses

- )

to the neutral and &ffective problems, and between responses to the affec~

tive problems and the opinion questionnaire. A partial correlation programme
3

vas also used from this package to measure any potential differential ef-
fect produced by age.
A factorial analysis Pf covariance was performed using the ‘'Anova’'
M [}
subprogramme of the S.A.S.Jpackage to exg performance on the neutral
and affective problems attributable t factors of age;.the neutraljity-

affectivity of content, validity—i?validlty, and the interaction between

the latter two.

4

L

The 'Fastabs' subprogramme of $.P.S.S. was used to obtain the joint

DO 4 hix ot gy, o |
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frequency distributions, or crosstabulations, of cases according to the
4
variables classified as significant sources of variance.

distributions were statistically analysed by the chi-square and phi tests

\

of significdﬁce.

These frequency
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CHAPTER 1V

THE RESULTS
»

Table 4 shows the percentage of correctly answered questions which
have been arranged in pairs withithe neutral items above their correspond~
ing affective items. It may be noted that 80.4% of all neutral items were
correctly answered against 57.7% of the emotionally-toned affective items.
Except in the case of invalid items 9 and 11, on all cases the percentage
scoring correctly on th; neutral items was higher than that on the affective
items. It is also noteworthy that the results on both the neutral and af-~
fettive problems are higher for the valid items than ﬁor the invaiid items.
TLese results are shown graphically in Figure 1.

In.Table 5 the data have ?pen assembled into a 2 x 2 table classifying
the probIems into valid and invalid, neutral and affective items. Here we
gsee that the wvalid itgms are more frequentlv answered correctly than the in-
valid items, with respective means of 77.9% and 60.2%, and the neutral pro-
blems are more fre%uenfly answered’ correctly thanqthe affective items with

. respective means of 80.4% and 57.7%q§“Th18 table also gives a measure of
the relative difficulty of the types of items., Neutral-valid items appear
to be the easiest, affectively-toned invalid 1t$ms the most difficult.
/ Table 6 shows the pe;centage of responses to the opinion questionnaire
which substantiate ;oncordance or discordance with the conclusions drawn in
the sixteen affective problems. For valid problems 1 through 8 the concur-0
rence of personal opinion with the conclusion presented has been indicated

by an aff}rmative relponse: while for invalideptoblcms 9 through 16 conc7r~

rence with the conclusion was represented by a negative response.
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TABLE 4 .
] R
THE PPRCENTAGE OF CORRECTLY ANSWERED NEUTRAL .
- AND AFFECTIVE PROBLEMS
(N = 60) /
\
’ 1O VALID
PROBLEMS
1 2 3 4 5 6 7 8 MEANS
. NEUTRAL 78.3 93.3 90.0 88.3 98.3 ,96.7 98%3 95.0 92.3
AFFECTIVE 76.7 3p.0 71.7 61.7 65.0 70.0 73.3 60.0 63.5
INVALID OVERALL
&AROBLEMS » MPANS
: 9 10 11 12 13 14 15 16  MEANS
NEUTRAL 51.7 46.7 71.7 71.7 61.7 75.\ 81.7 88.3 68.5 80.4
AFFPECTIVE 53.3 33.3 88.3 51.7 46.7. 21.7 71.7 48.3 51.9 57.7
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TABLE 5

THE PERCENTAGE OF CORRECTLY ANSWERED NEUTRAL
AND AFFECTIVE, VALID AND INVALID PROBLEMS

2 (N = 60)
VALID INVALID ‘
/ - !
NEUTRAL 92.3 . 68.5 . MEAN
80.4
i * i » E
/
}
AFFECTIVE 63.5 i 51.9 MEAN ﬂ
57.7 '
[
. MEZAN MEAN /
77.9 ~60.2 /

[
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TABLE 6 : /

¥

OPINION SCALE: THE PERCENTAGE OF RESPONSES TO THE OPINION QUESTIONNAIRE +
STATEMENTS WHICH CONCUR WITH CONCLUSIONS PRESENTED
IN THE AFFECTIVE PROBLEMS
(N = 60)

STATEMENT NUMBER ?

. \

¢ - / 1 2 3 4 5 6 7 8 J
]

: PERCENTAGH. OF |

NCURRENCE 65.0 5.0 51.7. 25.0 55.0 53.3 51.7 10.0 j

s g omy

# ‘ . /

. ' STATEMENT NUMPER

9 10 11 12 i3 14 15 16

5.
i

PERCENTAGE OF P
CONGURRENCE 63.3 23.3 81.7 70.0 61.7 20.0 36.7 33.3

7
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CHAPTER V
ANALYSIS OF THE DATA AND INTERPRETATION

A factorial analysis 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, vailsaty-invalidity, and SSnte;:, or
;Lutrality-affectivity. A regression model allows the first variable the
greatest potential for effect, while subsequent factors may add to this
variance by explaining any\residual variance. The tesults of this analysis
may be seen in Table 7. Here it may be noted that even though the factor
of age was placed first so as to have the g}eatest chance of effect, an F
value of 0.772 shows that age 18 not a significant factor at the .05 level ’ :

of probability. This finding was corroborated by an analysis of correlation
and crosstabulation which will be discussed more extensively later in the

-~

chapter. As Table 7 indicates, howeger, all other tested variables have

+
'
- -

been shown to be significant. It 1s noteworthy that even though the fac-
tor of content was placed last, having the least chance of effect oreof
causing variance, it proved significant at the .ZOOI level of probability.

These data provide evidence that the differential effect causing discrepancy

in performance is produced by the factors of content, validity-invalidity,
and their interaction.

The differential effects of these factors may be reviewed in Table 5
of THE RESULTS chapter and are represented graphically in Figures 2a and 2b
which chart the respective means of each of the four classifications of pro-
blems: neutral-valid; neutral-invalid; affective-valid; and affective-

invalid. Pigure 2a shows that £¢r both neutral and affective problems

- {
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TABLE 7
\

SUMMARY OF ANALYSIS OF COVARIANCE

/ .

/

i

SOURCE d.f. MEAN SQUARE F VALUE PROB > F
AGE 1 0.149 . 0,772 0.3796
VALIDITY-INVALIDITY 1 15.059 78.253  0.0001
(CONTENT)

NEUTRALITY-AFFECTIVITY 1 24.752 128.623  0.0001
INTERACTION OF '

VALIDITY-INVALIDITY

_AND CONTENT ' 1 1.752 9,105 0.0026
ERROR 1915 0.192
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(;) the percentage of correctly answered valid problems exceeded the per-
centage of correctly answered invalid problems, although the discrepancy
in 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.
Here it may be seen that for both validland invalid problems the percentage
of correctly answered neutral problems exceeded the percentage of correctly

»

answered affective problems, although again the discrepancy in perfqrmance /

is not as great with the invalid problems. 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 in Table 5, which confirmed that affective and in-

valid problems appear to be most difficult, may be offered here as ex&lana-
tion of why discrepancies in performance were not as marked in these two o
respective areas. It would seem evident that the greater difficulty pro-~

duced by the factors of affectivity and invalidfity tended to reduce the de~- 5

gree of distortion which is so marked on problems of less difficulty. How~

-
PR

ever, it is also noteworthy that in both figures there is indication of a

disordinal interaction.

The respouses obtained from the opinion questionnaire, which were used
to substantiate the personal convictions of the subjects rcgardﬁpg the con~*
N\
. clusions presented in the affective problems, made it possible to analyse

further the differential effect produced by the factor of content, or neutra-
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,‘(: {ity—affectivity. If affective content was a significant factor in the
formation of judgement, as these findings seem to indicate, then we would
expect thatrthe responses to the opinibn questionnaire would register any
partiality on the part of the subjects toward the conclusions drawn in the
problems which may have influenced decisions regarding the believed validity
and }nvalidity of these problems. It has been suggested that the influence

9f affective factors on the ability to reason effectively 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-
ward these conclusions. As has been pointed out in Chapter II1I, EXPERIMENT-

AL PROCEDURE, this concurrence is registered by instances of 'valid'-'affir-

mative' and 'invalid'-'negative' responses to the reasoning test and the

opinion guestionnaire respectivély. Such combinations of responses would

~ imply that partiality or personal conviction may have entered into the forma-

ti?n of judgement. On the other hand, combinations of 'valid'-‘'negative'

and 'invalid'-'affirmative' wo#id be interpreted to imply that partiality
probably did not enter into the formation of judgement, Theref;re, a com-
parison of the responses to the affective problems and the opinion ques-
tionnaire may be used to show the frequency with which the problems Jere
evaluated as to their‘validity and invalidity in line with personal opinion.
The distributions of the anticipated co-binations‘of responses in the total

~—

population were obtained by using the 'Fastabs' subprogramme of the S.P.S.S.
co#puter package. The results are shown in Table 8. Ag indicated by this T
table, all but three combinations of responses, test items 8, 10, and 14, are
;ignificant at the .05 level of probabilit;. These findings are corroborated

by the Pearson Product-Moment correlation coefficients for these items shown

in Table 3 of Chapter III, although the correlation analysis shows only two
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TABLE 8

CHI-SQUARES OBTAINED FOR RESPONSES TO THE AFFECTIVE
PROBLEMS AND OPINION QUESTIONNAIRE

(N = 60)
ITEMS CHI-SQUARE" SIGNIFLCANCE .

1 17.84 - 0.0000 s.

2 4.28 0.0386 5.

3 12.98 0.0003 s.

4 . 6.79 0.0092 S, /

5 . 4.86 0.0276 s.

6 11.87 0.0006 | 's.

7 20.59 0.0000 5.
8 2.79 0.0951 N.S.
9 11.20 0.0008 /! s. .
10 0.29 0.5895 N.S.
11 5.31 0.0212 5.
12 14,70 0.0001 5.
13 7.76 . 0.0053 s
14 0.50 0.4808 X.S.
15 11.62° . 0.0007 S.
16 4.41 0.0357 $.

Corrected for continuity by using Yates' Correction.

* Items lsbelled 'S' are significant at the .05 level of probabilicy

(d.€. = 1); items lgbelled 'N.8.' are not significant at this lével.

[
S
™,
W

-
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test items, 10 and 14, to be significant at the .05 level of probability.

The insfané;s of such combinations of responses, which establish concurrence
between judgement and personal opinion, suggest that tﬁe ability to)judge
logically valid and invalid problems depends to a large extent on th;}per-
sonal feelings and beliefs of the subjects regarding the conclusions bre—
sented in these problems. The adolescents participating in this experiment
did not appear capable, in most instances, of being able to divorce them-
selves from the affeatively-toned nature of content and to analyse the pro-
blems effectively according to their form or structure.

Hgving ascertained, therefore, that partiality does enter into the rea-
soning processeslexercised by the subjects of this study on the affective
problems, the overall effect of this influence has yet to be clearly estab-
lished. A closer examination of these factors is prpovided by the 'Fastabs’ -
calculations of the anticipated frequency distributions. PFirst, the situa-
tion may be viewed from the point of view of correct and incorrect performance
on the affective problems related to concordance and discordance of opinion.
Figure 3 shows the number of correct responses out of a possible 60 and, of
these, the number of corresponding responses to the opinion questionnaire
vhich confirm concurrence~yith the conclusions presented in the affective
problems. It is interesting to note that while differences range from 2 to
30 with a2 mean of 13.0 only test item é does not concur with the paral-
lel sequence of these responses. Tt is understood, however, that {f reason-’
ing 1is correct, as 1is thc¢ case here, personal fcolgpgn and chicfs are per-
haps likely to have been irrelevant to those subjects who can exercise the
capacity of formal operational skills successfully. This presentation of the
dats, therefore, shows the performance of both those subjects capable of re-

sisting extraneous interference with cognitive functioning as well as those
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who have been favourably or beneficially influenced by the ihterference of
affectivity. .

Perhaps of more specific relevance is a presentation of the data from
the point of view of 1né;rrect responses., Should {t be the case, as these
rvuulby fmply, that personal opiqion(or affectivity has a suignificant in-
fluence on reasoning processes and does, in fncL. distort logical thought,
an examination of the dlutrfbution of errors nnd the corraespondence of per-
sonal opinfon to thvnurrenponnun isn of value. If this i?n!bntion is con-
girmod. we would expect on valid prohlems | thfough 8 a high inntance of
"{invalid', or‘incorract, answers to correspond to opinion questionnaire
rasponacs which reveal discordance with the conclusions premanted; while
on invalid problams 9 through 16 we would expect a high instance of 'valid',
or Incorrect, responses to correspond to;queut!onnnirvlrolponnon which
reagister concordance with ths conclusions presented. Figure 4 confirms
this prediction. It is noted hare that incorrect responseg to valid p;o-
blems 1 through 8 corresponded to opinfonnaire rasponsen of discordance

ranging from 66.7% to ldb%-with a mean as high as 907%. Blmilnrlx. incor=

rect rasponses to invalid problems 9 through 16 corresponded to responses

_of concordance, with the conclusions ranging from 55.2% to 100% with a mean

of 71.6%. Thu diffarenca i{n the means of the valid and invalid problems X

ngain is indicative of the greater difficulty of the invnlidhgfoblom- whaere
this trond is reduced. ﬁhtu finding 1is aleso dimsplayed in Figurn 5 which
lhowu tha numbar of arroneous judgemeats on cnch problém and, of these, tha
unbur for ﬁ%ich responses of non-concurrence with the lt;tnm-nt- presantad
as conclusions to the problems ware registered on tho opinion questionnaire.
Differences herse rangs from 2 to 14 with a mean as low as 4.9, 'Again,

where largs discrepanciss exist they are to be found among the invalid pro-

/.
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_problems Rl and 15 may be noted. ‘ ;

/

blems.
, These data may also hg vieved from the“reverse position of concordance
and d&scordance. From those who agree with the conclusions presented in
the problems and therefore share concordant beliefs, we would expect a high
percentage of correct judgements on the valid problems; subjects would be
inclined to acknowledge readily the validity of a concluasion with which

[

their personal opinion concurs and would hence be led toward correct judge-
ments. In these cases, the 1nf1u;nce of affective factors could be said to
be beneficial. On the other hand,kfrom those who agree or share the opinions
presented in the conclusions of the invalid problems, we would expect a

high percentage of incorrect judgements; subjects would be 1ncliﬂed to

grant validity to conclusions which ttheir personal biases affirmed despite
logical fallacy. These cases would illustrate the detrimental influence of
affective factors. These contentions are confirmed by the frequency distri-,
butions presented in Table 9. For problems 1 through 16 collectively, con=-
cordance with the conclusions presented resulted in 92.1% of the valid pro-
blems being answered correctly. Also in kcnpiﬁg with these results, 68,32

of the invalid problems were {ncorrectly answared, although the discrepancy
is not as 1¢r3L here. This trend is represented graphically in Fikure 6,
This graph {llustrates, from all subjects who registered concordance with

the conclusions presented in the problems, the relative percentage of &or;
rect 1udgcnontc‘£or problaplll through 8 and the percentage of erroneous
judgements on problcns 9 through 16, Although all responses to the valid
problems éontorn to this pattern, two ‘potnncol of 1ncon-1n:gncy.on invalid

Conversely, from those who disagres with the conclusions ;rgncntcdwip//”/
the problems and tharefore hold discordant beliefs, we would anticipate a

~ ) ’
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TABLE 9 T
PREQUENCY DISTRIBUTIONS OF RESPONSES TO THE APFECTIVE PROBLEMS
* IN THE SITUATION WHERE PERSONAl: OPINION IS CONGORDANT WITH
THE CONCLUSIONS PRESENTED IN THESE PROBLEMS
CORRECT INCORRECT
’ ,
»
YALID | T 175 15 190
PROBLEMS (92.1%) ©(7.9%) (43.632)
- y
/ r
[ ) { 1
> . ™ .
INVALID 78 168 E 246
PROBLEMS (3L.7%) ’/(68.31) (56.4%)
, . / , |
283 183 436
(58.0%) (42,02) (100%)
V4
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high percentagd of incorrect or 'invalid' responses to valid grobgems 1
through 8; subjecte would be inclined to deny validity to a statement with
which they do not personally agree despite its logical necessity. Here,
suhjects would be unfavourably influenced by affective factors. On the
other hand, we wpuld expect a high percentage of correct judgements on the

invalid problems 9 through 16; subjects would be encouraged in these cases

to declare a conclusion invalid {f they difsagree with 1t. Subiects in this

situation would'be beneficially swayed by their affective processes. The
data presented in Table 10 substantiate these predictions. As may be oefn,
for the valid problems 2?.2% of the responses were incorrect and for the in~
valid problems 73.1% of the responses were correct, This overall performance
is represented graphically in Figure 7. 1In &ll but three instances, pro-
biema 4, 10, and 14, these expectations are confirmed.

Therefore, these data sugpest that when subjects hold beliefs which
are concordant with tHe¥8e presented as concluding statements of reanontng
problems, tHeir judgement will be beneficially influenced in the case of
vaiid problems and adversely influenced in thg case of invaltd problﬁ?az"
vhereas when subjects hold beliefs discordant witg those presented a: con~
cluding statements of problems, an inverse effect is recognized. Table 1l
summarizes this overall effect as it is seen on all affective problems col-
lectively. The concordance of personal opinion with the conclusions pre-~
sented in these problems produced a high instance, 343 out of s possibla 436,
of correct responses to valid problemes and incorrect responses to invalid
problems; similarly, discordance shows s high instance, 3]1 out of 524, of
incorrect responses to valid probic-l and correct responses to invalid pro-

IT_) )
blems. These axpected frequencies constitute 70.19% of all responses to

the affective problems, Trom these data it may be concluded that, in the

- ‘ 4~J-Il-!-lIllllllllIllllIllll!:lllllllll!!!!lll‘
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TABLE 10
B

FREQUENCY DISTRIBUTIONS OF RESPONSES T THE AFFECTIVE PROBLEMS
IN THE SITUATION WMERF PFRSONAL OPINION 18 DISCORDANT WITH
THE CONCLUSIONS PRESENTED IN THESE PROBLFMS

;
/

CORRECT INCORRECT
VALID * 130 160 290
' PROBLEMS (44.82) (55.2%) (55.3%)
L \
I
v INVALID { 171 - 63 234
PROBLEMS (713.1%) (26.9%) . (44.72)
» 4 ’
301 223 524
(57.42) 5 (42.62) (100%)
- € '
. j ’ B
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TABLE 11 . .

FREQUENCIES IN THE TOTAL POPULATION POR ALL APFFCTIVE PROBLEMS
FOR VARIOUS COMBINATIONS OF THE VALID-INVALID AND
CORRECT~TINCORRECT VARIABLES

-

VALIN~CORRECT VALID=-INCORRECT
INMVALID~INCORRECT INVALID~CORRECT
! |
U3 93 436
COMCORDANCE (18.67%) (21.331) (1002)
i
R
193 .33 524
DLSCORDANCE (36.83%) | (63.17%) (100%)
536 424 / 960
.
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solution of problems evoking emotion, reasoning ability has been influenced
significantly either favourably or unfavourably in keeping with personal
opinfon or affectivity. JThe feelings and beliefs held by the subjects re-
garding the conclusions presented in the reasoning problems were a key factor
in the successful exercise of formal operational skills.

The foregoing data, therefore, depict graphically the variability in
performance between the neutral and affective ressoning problems attributable
to the nature of the content of the problems, the validity or invalidity of
the problems, and the interaction of these two variables. Further considera-
tion is now given to the factor of age. As was pointed out at the beginning
of this chapter, although the factor of age wgs placed first 1in s regres-
sion model l}lowing it maximum effect as a source of variance, it did not
reach licnidicancc. To corroborate this finding, partial correlations were
used to hold the varisble of age constant and to eliminate its effect on the
other tvo variables being correlsted; but, again, no effect was evident. In
fact, vhen the partisl correlation coefficients vere compared to the or{-
ginal Pearson Product~-Moment correlation coefficients, {t was found that
they did not di{ffer sppreciably but, in most instances, vere almost {denti-
cal. Table 12 presents still further corroboration: this table represents
the overslll percentage of correct performance on sll sixteen pairs of pro~
blems for cnqh of the thres age ranges. As may be seen here, the same dis-
crepancies in performance between the neutrsl end l!fcct1§¢ problems exist.
The intlucncc of sffectivity or personal opinion on reasoning sbility does
not sppear to decrease with age. Lven though the difference betwesen the
youa;cnt and the oldest age group represents a three ysar spsn of develop-
ment vithin the formal Bpo;acionnl ntc!n, there {s no resl difference botah

4 /
tvesn ths means of these two groups. 1In fact, the percentage of correct

-
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TABLE 12 \ \

PERFORMANCF, BY ACE: THF. PERCENTAGE OF CORRECTLY AMSWERED

NEUTRAL AND AFFECTIVE PROBLEMS WITHIN EACH AGE CROUP

AGE GROUP 1 , ACE CROUP 2 ACE CROUP 3% MEAN
NEUTRAL
PROBLEMNS 81.3 79.4 80.6 80.4
AFFECTIVE
PROBLEMS 59.1 56.9 57.2 57.7
TOTAL
] 20 20 20 60
% AGE 1: 14;6 - 15;5
ACE 2: 15;6 =~ 1635 "
AGE 3: 1636 - 174 ' .
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_responses of group 3, the oldest group, 1s slightly lower than that of
group 1, the youngest age group. It seems evident, therefore, that the

o

influence of affective factors on reasoning ability does effect horizontal

décalage at the stage of formal operations. However, this décalage does

not sppear to resolve itself within the age span examined in this study.

A Summary of the Findings

-

s

The resuft- and the analyses of the data presented in this and the

preceding chapter may be surmsarized as follows:

1., The percentage of correctly snswered neutral problems was significantly
grester than the percentage of correctly answered affective problems.

2. The percentage of correctly snswered valid problems was greater than the
percentage of correctly snswered tanvalid problems.

3. The discrepancy in performance on the neutral and sffective problems

" may be attributable to the factors of content, validity~invalidity, and

their interaction. This results in the following range of performance
superiority on the four clsssifications of problems: neutral-vslid;
neutral-invalid; affective-valid; tffoctive~invnlid.

4, Responses to the opini:'on qwntionmite)confir- the strong influence of
partiality on the psrt of the subjects in the solution of the affective
problems. The concordance of personal opinion with the conclusions

presented in these problems produced s high instance of correct rasponses

to valid problems snd incorrect responses to invslid problems. suuu-(’/

ly, discordance of personsl opinion v;ch the conclusions presented in
these problems shoved s high instance of incorrect responses to valid

‘problems snd ecorrvect responses to invalid p;oblm. The influence of
affectivity on ressoning sbility, therefore, may be said to be either

-~

e ——
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favourable or unfavoursble, depending upon the personal convictions of

i/// the reasoners. Affectivity has been shown to be a key factor in the

a

1]

effective use of formal operational skills, .

5. Age was not found to be a significant factor-in the distortion of reason-

'ing ability produced by affect@ri:y. There wss no spprecisble difference
in the overall performance of students wtthin each of the three designa-Qh
ted age groups; 1in fact, the eldest group, age group 3, was influenced
to a minimally greater extent. Therefore, slthough it is evident that
affectivity does determine horizontal décalage a; this stage, {t does

not have a decreasing differentisl effect within the age span exsmined

in this study.
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CHAPTER VI
CONCLUKTONS AND /NHCUBHU)N
Conclumionw ;

1€ hau been the primary purpose of this study to invastigate ths pro~
position that adolescent nff-rtlvlty'imnlivn ragintance to objactivity and,
in wo doing, Jeopardines Eiu affactive ume of formal operstional thought,
The results of the cupur!muntkuncd in this Inquiry and the analyses of the
data pruufnt ovidence which conf}rmu thim proposition. The hin“ percenkage
of correetly anspered neuvtral prohlems lends credance to the sssumption
that the subjecte participating in this wtudy ware gapable of oxarcining
formsl operational skille qf!nctivoiy whu; the content of the problems con=-
tainnd nothing to dissoursge nbjict}vlty or to avoka 4 rasponse h;uad on
personal bn*upactlvo. Thara van, howsver, A significant discrepancy between
thin ability to reason luctcnl}y whan sallowed to remnin uninvo{vnd with the
;onciuulonn presented in the problams and the sinme ab!lt‘y when influenced
Sy the provocation of affectivity, The substantislly lo;cr,pureontnso of .
gorrectly answered affective problems shows that ehn‘taAlontn; ability din-
playsd in the former situation wu‘ not sonornl%:nbln to prohlems td;nttcal
idllbﬂlcll 5nd Fnéhnlenl diffisulty vhich are cnont.; in content designsed
to arouse the aflectivity of the roanono;; Whan evaluating the logical
validity of. problems sontaining contsnt about whish tha subjeats felt strong~
iy, the adolescents uuu’méumuy involved and sllowsd en intuitive
porsonal reastion to threatsn their objestivity, They were unable, in
this lltu‘t}on, to divercs thair n!lut:.tn ﬁnuuhl lgu the ‘,qunutu




PR p—— 0 .
. > i f - k¥ &

m e ) - AL bt A - o e A N

- 72 -
‘T ) demandw of the tawk and to fudge only the logfcal wtructure of the prohlems,
The arousasl of affoctive factors throuvgh the manipulation of vontnnfﬁggun
biftnded the subiocts and 1nfluunucd their ability to roaspn formally.

The rejevance of thiwdiscrapancy with regard 1o the validity and {n-
validity of the problema Is dluo noteworthy. [t is concluded that the in-
fJuonce Pi affoctivity on reasoning ability in evident on both valid and in~-
valid pfzblumu. although the discrepancy in performance f- more appreciahle
on valild problems., Indeed, even though the valid prohlema wur; more fro-
quent ly nnu&urua correctly, tha factor of content, or neutrality-affectivity,
appedred to averride this varfable and resulted in wupsrior performance on

¢
both the valid and {nvalid neutral probleams,

A clower analywis of the influenca of affectivity on cognitive function~
ing at thie wtage shows that th;u ef fuct may he sfther favourable or un=
“ favourable {n proportion to LhJ concurrance batween the concjusionm pre-

wentod (n the affective problems and the parsonal opinjons hald hy the
reasoners, From the reasults of this wtudy we md”\concluda that Lhn wubjectn
wore influsnced favourably toward correct judgements ‘whan the problems ar~-
rivad at conclusions whicﬁ‘wurn in nyméathy with personal convietion and,
on the other hand, were {nflusnced unfavourably when the conclusions pre-
sented in the problems were antithetical to thair heliefs. Thin 1ed to &
tendency ¢o accept invalid concluwions when they ware concordant with strong-
1y held beliefs and to reject valid conclusions when they w‘rn discordant
with such beliefsy the (nfluence of qmmmy acted in harmony with copgni=
tive lunquntng in the larur case, \lhth it distorted logical thought in
tha latter, In sffect, :hn sfficacy dith which tha affective probiems wvere

. solved dcp-ndcd greatly on the extent do uhl.ph the conelusions rmhcd by
logic cotmuu ‘with the beliefs nrud\y hald by the wbjocu.

/ , ;o ‘
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1t wam the secondary purpose ofithiu study to sxplore the powsibi]ity
that affective interference in couq}tiva functioning In & temporal incon-
gruence detarmining horizontal dévulugoj’t lhu staye of formal operationwn,
It is avidont from the parformance discrepancy between the neutral and af-
fective problemw that thiw contehtion in affirmed and that horizontal dé-
calage doen prevall in this {nstance. However, aw the results alwo indi~-
cata, within the framawork of the present experiment age was not found to .
ha a significant factor in the influence of uffuct!vity on ressoning AblfrtyT\\
An '\ confirmed by performange on the nautral problems, the subjects within

sach of the three age groups proved thair capacity to execute formal opera-

tional thought., However, the inability to generalize this capacity and to
g

resint affoctive influence when the sama task employed emotional content is
/

alwo dinblny-d by the wubjects of satch age group. The wubjects in age group
3, the eldewt group, wers equally susceptibla to this décalaga as the wub-

jects in sach of the younger age groups, The tendency of affective inter~

_ ferance to jsopardize the efficiency of formal thought has not been found

to prcv;il in inverse proportion to the age of the prohlem solvare, The
influence of affactivity doss not appear to-decrasse vith age but continues o
to obatruct cognitive functioning throughout the stage of formal bperations.
p ’ Discussion /

In light of the theoreticsl claims of the Piagetian school ths implica~
tions inherent in the findings of this ressarch are somevhat pessimistic,
This study revesls a situstion in which the cognitive and sffective facets
of daéglopnnnt reflast an incongruence bc:uuon their noanln;ly complementary,
indissociable processes. It would appear that, although the affective pro~

4 &
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connan do motivate or energize cognitive functiéﬁ!ng. they may also jaopar-
dizg, it by'donylnn the objectivity wo necassary for the effective ume of
. '

formal thought,

fn the solution of emotionally=toned rauu;ninu problems tho adolemcents
participating in this study fafled to alienate themmelves from the physical
world of their immediate uurroundiniu and to function on a purely hypothe-
tical plane of thought., Although the wtudents ware ru%!nQad to accapt the
pramises of the problemw as flct()daupitu bvruonnl feelings, theyrnonethe-
lans proved incapable of mﬂn!pul‘&{pg these 'awsumptions', whose v;lidity
wan only provtuio;nl. In conuaqulnév, they bamsed té;lr lo;1c§1 judgemant
on personal, emotional factors. Their Fntuitive involvement with the situa~

tions presented in these problems made them unsble to sacrifice their own

beliefw for those of the 'pos nd to sustain momentarily s deyachment

from the parsona)] point of view hduic requiremant of formal thought.,

The subjects WYealed the un

from the hypotheticsl have a validity independent of their fectual truth,

anding that conclusions logically derived

Vhoy could not oxtrnct‘:hc structure of tha argument from its concanticnd
. "

submit only the form of these prohlems to logical snalywis., Instead, the
tendency was to cling to one's own personal perspective and to remsin faith~-
ful to personal conceptions - u.bohavtourai characteristic typicsl of the
sgocentrism vhich frequently dominates th, esarly stages of development.

Theoretically, this intellectusl bshaviour is not curprtq£p¢ vhen ons
considers the concept of décalage put forward by Pilaget in juetification of
such incongruenses. It is undeniably the case thst the situstion prctanccd
in the affective problems yas in kesping with the criteris most susceptible’

to ths ssknoviedged causes of dicalags. The alnctuc.mmt of these pro-

-
i




blems produced ronditions likely to hinder the {nteraction betwoen the pro-
blam né]vcr and hin cognitive tuug. Becauwe 1t 414, by dewiyn, vnvournuo“n
strong reliance on the subfective, the "privileged vhurnrter; of this con-
tent inhlbttgﬁ the subjects and made them unable to generalize the ability
dimplaysd-dn the wolution ;! the ncJ}}ul problems,

Such n\;dulntunca might have heen expected with subjects who are stil]
within the 'preparation' phawe of developmant, upon recent transition to the
stage of formal operations. The assumption that soma mubjects might ba as
yot only making sporadic, toeuou- use of thewo newly scquired skills would
causy ons to anticipate’weaknens in ignoring irrelevant emotional bhackground
among the youngest age group examined in this study, although even thewsa
students were expected to be beyond this initial phase, However, the theore~
tlcnll& inconsistent factor found hers 1is that tnjn affective interference
is not only characteristic of the youngest age group but is alwo applicable
to mote mature subjscts, adolescents who at'16 1/2 and 17 1/2 years of age
are believed to be well beyond 2h10 unorganized, unstahle phase, The fact

ethft these subjects wers equally affacted by the cognitive-sffective conglict
revealed Qct.. daspite the ipevitability of their having attained a "func-

tiohslly siture’ level of ‘schievement' within this stage, confirms that

o

the décalage aevident in the performdnce of these adolescents is not a tom-

poral incongruence which is resolved by the property of consolidation or

the sttainment of the squilibrium characteriptic of ; maturs 'structure

‘d‘onnonblc’. .In essence, the impression ;atgod is that there is s conflict

vithin the developmental processes which miéy be sustained indafinitely,

Should this be so, perhaps the most garmane explanation of these findings
. te provided by the reiterstion of & statement cited earliers

A
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The attainment of a cognitive stage merely moans ‘that

an individual under optimim conditions becomen capshle

of shehaving in & cartain Way which was imposaihble he-

fore: (Inhalder, 1960, pp. 125-126)
The present study has shown that slthough the udolucqmpmy be capable of
using logical thought effectively he will not nocessarily do wo at al]l times
or in all situations,

The conclusions arrived at in this resesrch are, for the most part,
consistent with the findings of previous studiss on related 1§iuvs. Bart's
(1971a) claim that formal operational mkills can be meaningfully classified
according to their content is undoubtedly corroborated, for it is evident
that logical thought was not available uniforlly scross the two content
areas examined in this study., Similarly, the contention expressad by
Lovell (1970) and Peel (1960) that formal opersedonal thought is manifestsd
mbet readily with rcspoét to content witv which tha thinker i« familiar,
knowledgaable, and which for him has credibility may be said to have besn

confirmed by the hisg instance of correct responses to the 7futrl1 problems

findings hased

~,

\ which did employ content meeting these demands. Howaver, the

;n performance on the nllf:ttvn probiths concur more conclusively with the
9:.412:1021 of Lunzar (1963) who supgests that belief and verisimilitude
will often override logical necessity and result in s ''dissonsnce’ between
the way concepts have besn acquired snd the way they should bs interpreted
LK thollighc of nevel situstions. In keeping vith this belief, ths sugges-
tions of Bruner, Goodnow and Austin (1956), Wason and Johnson~Laird (1971),
Henls (19535 1962), Thouless (1974) and Pesl (1971) that thess sams factors

#may prove s "graveysrd” of problem solving is s more nccﬁ:s e 1nt¢;9totnt£on
of these resultd. Tor, vhile the fesiliar, highly Iumcé :

gho affeative pron;n 414 unquestionably areuss uzhuuu?- and excitement

ble content of

—~
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for the tank, at tha afmv tima, {ts controversial, umotionuily-tonqd nature
openad the dour for hiaw and conviction, which the subjectw could not
eanily fgnore, Of vq%ul relevance s the question of the wignificance of
intarest proposed by Elkind (1961a), Dienas and Jeeves (196%5) and Bare
(1971b). VFYor again, while on one hand tha interest aroused by the content
presanted in thowe 5¢oblcms may he said to have wlicited an initially bene-~
ficial reaction in that it captured and sustained the attention of ths sub-
Jectw, on tha other hand, it evoled so much paersonal {nvolvement that it
ultimetely actod as an impodiment to objectivity and thus denied tha ef~
fectiva use of forma] thought. .

An inconsistancy with comparstive ressarch may he acknovledgad when
thae present findings sre reviewed in relstion to thomse of Donaldson (1963),
Case and Collinmon (1962) and Psal (1971). The results of the -t;dia-’op
children's thinking conducted by Nonaldson (1963) uhé;cd that "arbitrary er-
rors' dus to the content of problems and the influsnde of perwonal expar-
jence, decreased with age and that emotional pressure and egocentriwm inter-
fered less vith cognitive sdaptation as the subjects matured. A similar
dilcovary‘by Case and Collinson (1962) contributes to the optimism of Peel
(1971) who voices the bslisf that age snd maturity, through tha process of
squilibration, resolve the incongrusnces producad by these factors, Ob-
viously, this h;- not besn the case in th@ present study. This incorsis-
tensy hears further relevance vhen considersd vith respect to the socio~

economic factor. Pesl (1971) cites that the level of sdolescent judgement

is quite susceptible to cultural and educstional influence. Hs found that

8 group of boys from markedly superior socio-sconomic backgrounds sads more

mature, ressonsd judgements than boys from homes st lower soeio-sconomic
”~

Levels, even though the two groups of subjects wers matehed for verbal reas-

' / .
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soning by & customary traditional test. This finding was corroborated by‘
Brydon (1967) who {ncluded msocio-economic level as one of the variahles in
his study of the effects upon sdolescent judgement of age, wex, 1.0Q., and
the background information provided in the paswage, The results of hiw
ntu;y shoved a wignificant correlation between socio-economic lmvel and the
maturity of judgement. This contention has not heen substantiated by the
findings of the current study which slso used & sample derived from a
similarly high socio-sconomic milieu,

in summary, the evidence produced in this study concurs readily with
the conclusionw arrived at in many similar studies conducted on adults.
In fact, from the findings of Watson (1925), Janis and Yrick (1943), Morgen
and Morton (1944), Lefford (1946), Thistlethwaite (1950), Festher (1963),
and Kaufmann and Goldstein (1967), together with those of ths present re-
search, it would seem improbsbla that thers is a 'stage' of human davalop~
ment when the individusl doss not allow the wars-blooded, emotional side of
his nature to ruls his rationale. This ressarch confirms the suspicion that
the dominancs of emotion over reason is not s phenomenon which is peculisr
to young children or to adults., The influsnce of sffectivity on adolescent

v

judgenent cannot be denied. ‘

i
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CHAPTER VII
A BUPPLEMENTARY EXPERIMENT
Introduction

A stisulus for this supplementsry experiment was supplied by observa-
tions made in the main experiment concerning the reaction of the students
during and upon completion of thae testing session. A favourable response
to participation in thae experiment from the outset madea the students most /
enthusigstic and esger to find "tha secret” of this study, to discover vhat
it was "all about”! This inicial resction was, of cowrse, reinforced by
the presence of problems dealing with controversisl issues pertsining to

the school envivonment. Similarly, the fact thst the experiment was con-

ducted by one of their regular cless teachers slso contributed greatly to

8 general feeling of bewilderment and curiosity.

Comments such &6: "0Oh, I know what you're trying to do'"; "But what
if 1t doessn't sesm right?"y "“Ths dull ones are much sasier, sh?'; "Some-are
(X1

much harder to concenttate on’’'; snd "Is it ever tricky when you care!

were typical of s variety of verbsl reactions to the rsssoning test. The

following remsrks which w‘t’ written on the test booklets wers slso note-

worthy: "1 fesl like a real hypocriti!”s “N.B. These are my logical judge-

ments; but they aren't reslly my opiaionsi™; “I eried ot to let my opinions '

bother me - but it was hard to conceatrats”., In sddition, students tended
on occasion to record their anasvers is a msuner which reflscted their
partislity. Rasther than tecording their saswers with the u/put“ ‘valtd’
or ’Lamul.d‘ response, ssversl subjests replisd ia the following wayss

“yagy valid"s "uv}w = for suret®; or, "Wywwyalid®} sad so forth, These

4
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-




U g

g - s i it - A o s “

- B0 -

resctions configmed the suspicion that a number of students, whether they
gave. indication or not, probably did detgct the true purpowe of the study.

This behavioural reaction on the part of these studentws, many of wvhom were

recognized to by well above average in intelliyence, provided the incentive
to conduct a follow-up utudy.t It waw argued that if the students were warned
that the prcnonc; of highly esotionally~-toned subject matter would maks
reasoning more difficylt, they would be able to gusrd sgainet this tendency.
If thiw ware so, then the differances i{n performance hetween the affective
and neutral problems would disappear. Therefora, an attampt was made to in-

ventigeate any dtncrapnnby in performance evidedt when the subjects are fully

svars of the nnturi of the study.
Experimental Procedurs

The sama test instruments as were used in the main experiment ware ad-

¢

ministered to a amsller sample of twenty subjects, rcpranont%nz the same
thres sge ranges and chosen occordtég to the seme principles of sslection ‘é(
from the same overall population., The essentisl differdnce in ths metho~ 2.
dology emplovad in thlk sxperiment concernsd the instructions given to this )
group of subjects, The true naturse of the study was fully disclosed to

this sample. The subjects vere informed that the intent of the experiment
was to analyse the influence of cnocionel interfersnce on sdolescent resson~
ing ability. The two types of problems snd the similaritiss and differences
of sach, sas uu}l a2 the purposs of the opinion qusstionnaire which was to
lolﬁ,wn descrived thoroughly. The studeats wers varned emphatically

to be on the slert for problems which contained content sbaut which they
might fesl strongly snd to exscutd as much discration 4s possibla in these

sreas, /Mi sspacts of the experiment vars questionsd sad.discussed sxten-
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sively by the subjects before the testing was bhegun.

-
The only marked di1fference in the administration of this session was

in the time taken to complete the testing. Wheress mowt students in the
original experiment spent from throe-quarters of an hour to an hour working

on the »est materiale, thase subjects all completed the sesignment within
- \

~,
\

s half to three-quarters of an hour. *3
Because of the supplementary nature of thiw uxp;r!ncnt. the statietical
procedures waere limited to obtn!n!qu simple descriptive statistice through
the use of the 'Codebook’ uubpro;r#mno of the 8.7,.8.8, computer packags, s
i

factorial analyeis of covariance, and joint frequency distributions of res-

ponses ('Fastabu') to the two relsted test materisls.
The Results, Analysis of the Data and Interpretstion

Table 13 shows the percentage of correctly anwwered neutral and affec~
tive problems. ‘lt may be noted here that 73.35% of the nsutrsl problems
vere ansvered correctly compared to 61.0% of the affective problems, It
is also notevorthy that for both neutrsl and slfective problems the percen~

tags of correctly snewered valid problams is apprecisbly greater than the

percentsgs of correctly snswered invalid problems. These results may be

vieved graphically is Tigure 8. Mere, it msy be seen that only one pair of
probleme, item 15, does not concur w;th,thcco findings., 7Table 14 shows the
corrocpondtu‘ percentage of rooponooa to the opinion questionnsirs uhtch con~
our vith the coucluatanc prauo-ccd ta :tc affective prodblems,

The varisnes in performange on the neutral and affective problems wvhich
is produced by the fastors vtlogo; yultdtty-iavnttdtty. Q‘l content is pre-~
sonted is Tsbls 15, As was the csse in the msin ewperiment, s regression

nodel indicates that age vas net a significent varisbles both validity~

Vi
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TARLY. 1)

TIHF. PERCENTAGE OF CORRECTLY ANSWERED NEUTRAL
AND AFFECTIVF PROBLEMS
(N = 20)

YALID *

PROBLEMS -
1 2 3 4 5 6 7 8 WA

NEUTRAL 90 60 85 80 75 85 85 85 83,1
APFECTIVE 60 70 80 70 61 60 75 65 70,0

‘ . INVALTD
) R — OVERALL

" ‘ o‘wuuuuui‘mﬂ"‘”

NEUTRAL 55 55 65 65 60 60 70 80 63.8 73,5
APFECTIVE 50 30 60 60 60 25 85 4S 51,9 61,0
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TABLE 14 . ‘

f »
OPINION SCALE:s THF PERCENTAGE, OF REEPOMSES TN THE NPINION QUESTIONNAIRE

SBTATEMENTS WHICH COMCUP WITH COMCLUSIONS PRESENTED
TN THE AFFECTIVY. PROBLPMS :

” \ (M .- 20) - \ j

, , \ STRDONT NUMBER . o
LY
\ 2 3 4 s 6 1 8°
\ b
1 g:"” 'z"' 65,0 25,0 $5.0 35,0 5.0 40.0 75.0,30.0
e ,
r y \ '.‘
. . b
| © STATDUNT MMBER .
¥ i\:)
P 9 w 1 17 13 w15 16
mm or 45,0 0,0 d‘o $0.0 75‘0 u’o ‘6,0’}2.0[‘ A
CONCURRENCE —
s ‘\.’ ) ) t
e ‘ / - )
{ ) )
- / ™ * v\‘
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SUMMARY OF ANALYSIS OF COVARIANCR

Sounrce ' d.f, MEAN SQUARK F VALUR PROR» P

ACR 1 0,708 3.386  0.0662
VALIDITY=-INVALEDLTY 1 5,666 27.211 ° 0,000} ) . .
(CONTENT) S ‘ |

NRUTRALITY-AFFRCTIVITY ) 2,300 12,001  0.0006

INTERACTION OF )

VALIDITY-INVALIDITY ] N

AND CONTENT Y 0.006 0.030  0.8623 .

RRROR 635 0,208 |

" —
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{nvalidity and content were found to be at;ntf!&nnt; wvhile, unlike thp
earlier finding, their interaction was denied aignificance.

} cloner analynia of the effecta of theae ai{gnificant tagtoru‘tu pro=
vided hy the 'Fa-tuha"qa\culntto&a~of.fr¢quoncy diatributions. The data
preaented in Figure 9 depict the axtent to which ipcorroot reaponaea to‘tho
affective prohlema concurred with personal opinfon which was diacordant with
the concluniona promented in these prodblemn. The high inatancea of ;ho-a
"invalid'="negative' reaponasa to {tema 1 through & and 'valid'='affirmative’
erponaen to itema 9 through 16 ta clearly confirmed, although again here
it not am conaiatent on invalid itema as on valid itema. 1In kocbing with
the fi{iNinga of the main experiment, Ttgurq 10 depicta the influence of per-
sonal opindon which ia concordant with the conclusiona presented’ in the af-

fective probl Of the responaea which ahowed concordance, there ia a

high i{natance of correctly anawered valid prohlema and a aimilarly high-in-
atance of incorrectly anawered invalid problema., Converaely, when the per-
sonal opiniona held by the aubjecta were d!ucordaﬁt with the concluuion‘
preaented in the affective prﬁblnnn. A co:rdhpondln; cr;nd ina noticoaﬁlo.';
Figure 11 ahowa a relatively high percentage of i{ncorrect responaes to the ]
valid problema and correct responses to the invalid problema. It i{a evident
from this graph, howaver, that the tnfluence ot'poraonal opinion, or af-
!Qctiv1t§. doea not appear to he nearly aa lpprocl,bla in this in!tanoo.
Tht; is perhaps indicative of the fact that tﬁo aﬁbjccta. when warned of
these potencial effecta, were more careful to resiat affective intcrto;onco
when they were conacious of their disagreement with the conclusions pre-
sented. The data presented 1; Table 16 aummarize this overall ;ffcct as it
is seen on all affective problems nolltetIQ‘Iy. Th; concordance” of pearsonal

opinion with the conclusions presented in these problems produced a high in-

o
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FREQUENCIRS IN THR TOTAL POPULATION FOR ALL Aﬂlm‘l“ PROBLEMS -
s . POR VARIOUS COMRINATIONS OF THR VALID=-INVALID AND

CORRKCT=INCORRKCT VARIABLES | .
: ’E ‘ VALID=CORRECT VALID=ENCORRRCT \
INVALID-INCORRRCT  INVALID-CORRRCT - >
t " \ *
137 2 170
CONCORDANCR (80, 39%) (19.41%) (100x)
. ' ‘
’ {
]
, / |
. 52 %8 130
DISCORDANCR (34.67%) (63.33%) (100%) o
‘»
, ' 18 1 . 320
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‘i} . atance, 137 out of a potntb;; 170, of ep;yOut roiponnea to valid problema
and 1n;orrtet Teaponaes to 1nvalld1}rob1-nu; ltkowiao.-dgaooédnneo ahowa a
high tkatanc‘. 98 out of a poasihla 130, of incorrect respinaea to valid
problema and correct reaponaea to t#valtd probhlema, Theas expected fre- ‘ #

/ quenciea conatitute 73,442 ni {31 reapanaes to the affective prohlema,

+

_Concluaiona -

) L 4
THe forageing reaulta and analyaea of the data preaent svidence which

. confirma the fact that appreciation of the true purpoae of the inquiry did
not noticeably reduce tﬁa diacrepancy in performance §0tw;an the neutral and
affective prodlema, flthou.h thers {a aome {ndication that the differencea
are not quite aa groit. they are atill very auhatantial and the ezaential
performance diatinction ramained virtualily the mame. A full knawledge of
the study had no/ﬁnrkod\.tfces,ﬁn the reaulta of the main wnrk; the in=-
fluence of ntfd'&tvtty ia atil! aecen to he a key factor in the aucceaaful

use of formal operational skilla.
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APPENDIX A

THE MEASURING INSTRUMENTS

™~

(

Included in this appendix are:

The Reasoning Test
, .
The Opinion Questionnaire ®

.
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The Reasoning Test

The reasoning teat itema have been arranged here in paira with the ne r;l
and correaponding affective problems labelled A and B rempectively. ese
are followed by the extraneoua prohblema.

N 1\ At
B.
2- A.
B.
3. A

»
B.

r

“~

Nationa of the world must strive to encourage and prowmote patrio-
tism. The singing of national anthama encourages and promotes
patriotiam. Therefore, nations of the world must continue the
ainging of their national anthems.

Private achools must strive to uphold their heritages and traditiona,
The wearing of a school uniform has heen a tradition of the K.C.S.
aince rhe founding of the achool. Therefore, E.C.S. muag cont {nue
to enforce the wearing of a school uniform.

Many doctors have ahown that people auffering from severe allev-
glez live more comfortably in rural areas, away from pollution,
than in large cities. Dunrobin is a rural arvea with very little
pallution. # Therefore, peopla suffering from severe allergies live
more comfortably in Dunrobin than in New York,

It has heen proposed hy many educational psychologists that teen-
agers learn more effectively in a co-educational environment. West
Hill High School provides a co-educational environment. Therefore,
the teenagera at West Hill High School learn more effectively than
the teenagers at E.C.S.

-

[

Farm lands vhich receive ® great deal of aunlight muat be irrigated
to inaure sufficient wmoisture. San Andreas, California is & farm-
'ing area which receives a great deal of sunlight. The farm lands
of San Andreas, therefore, must be irrigated to- insure aufficient
moisture, e . ’

Students who asaume added reaponsibilitiea within the achool should
be granted special privileges in return for thair services. The
school Prefects assume added responsibilities at E.C.S. The school

-Prefects, therefore, should bc»gruutcd special privileges.




4. A. Garage maintenance which foaters the efficient functioning of auto-
mobiles safe-guards againat unneceasary accidents. Spark plug
tune-ups and brake alignmenta foster the efficient functioning of
automobiles. Therefore, spark plug tune-upas and brake alignments
safe-guard against unnecesmsary accidenta. | .

B. School practicea which develop the moral and mocial well=-heing of --
" the atudenta should be encouraged at all timea. Morning prayers
and hymn ainging undouhbtedly contribute to the moral and social
well=b of the students. Therefote, morning assemhly should in-
. “clude prayyra and hymn ainging.

[}
S

~

5. A. Any abhnormal weather condition is undesirable and hazardoua for
fara crops, Freczing.-June temperatures are not a normal weather
condition. Therefore, freazing June temperatures are not desirable
or safe for farm crops. N -

B. Any behaviour contrary to the school :Slaa is d:tinitoﬁy harmful
and undeairable for the welfars of our/achool. The Fﬁarina of jeana
on achool grounds im not in agreement with the achool rules. There-
fore, the wearing of jeana on achool‘grounds is not pood or de- .
sirable for the welfare of K.C.S.

. -~ r

R

A
! [
6. A. A fire must have oxygen in order to hurn freely. Suffocating a
fire with a blanket prohihits the flamea from getting oxygen.
Therefore, suffocating a fira with a blanket will not allow it
/ to burn freely. ’

B. Teenagers should he given fr.cdém to exercise.their own free
will /and self-discipline. Compelling studenta to attend all claas®

* es prohibits the-exercise of their free will and self-diacipline.
Therefore, attendance at all claases should not be compulsory for
teenagers. {

*
. ,//’/ :
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Fach April the working public must file income tax returna with
the federal government. Businesamen are membera of the working
public.. ThereTore, businessmen must file income tax returns with
the federal government each April.

Each spring the achool bhddy must elect the school Prefects for the
coming yesar. The membera of the teaching staff are part of the
achool body. Therefore, the members of the teaching staff wust
have a vote in’ the election of the achool Prefects,

w | s

Factory managers must not allow anything to slow down or hinder the
regular flow of prbduction. Run-down, faulty machinery slowa down
and hinders the regular flow of production. Therefors, factory
managers must not- allow run-down, faulty machinery to exist.

Weak students must not he allowed to let anything interfere with

or disrupt their academic development. Participation in extra-
curricular activities interferes with and diarupta academic develop-
ment. Therefore, weak atudenta must not be allowed to participate
in extra-curricular activities.

The paople of Hunga in Kashmir are known to achieve longevity, to
live to a great old age. Also, the people of Hunga in Kashmir
are particularly healthy people. Therefore, sound evidence of
good health 10 longevity, living to a great old agc.

Miss X has atcaincd reapeatedly high warks throughout’ hor achool
carear at E.C.S. ' Also, Miss X is a particularly intelligent girl.
Therefore, the attainment of repeatedly high marks in school is

valid indication of an intelligent girl,
[




R ARSI

10.

11.

12‘

A,

- 105 - d

-
When thn’nq:orial with which a ahip ia buile ia lighter than water,
then the ahip will float. The ahip "S.S. America" has been suc-
ceaafully launched and has remained afloat. We may therefore con-
clude that the "S.S. America" has been built of materials which
are lighter than water.

When the teachers in a achool are well trained and dedicated to
their profesaion, then the studenta will be aucceasful. The atu-
donta graduating from K.C.S. do especiaNlly well on their Matricu-
lation examinationa. We wmay therefore conclude that the students
of R.C.5.: are taught by well trained, dedicated teachers.

The prtainca of a hright red sky in the evening predicts fair
woather for “the following day. Unfortunately, the aky this even-
ing is quite grey. Therefore, tomorrow's weather will be cloudy.

Conaiatent hard work on homework assignmenta will produce good re-
sulta on final June examinationa. Some studenta avoid consistent
hard work on their homework assignments. Therefore, these atudents
will fail their final lune cxayinationa.

_/]

Health experts claim that Niacin is a valuahble diatary aupplement

for children who are suffering from malnutrition. Physically ac-

tive children with bright, rosy cheeks are not suffering from mal-
nutrition. Therefore, Niacin is not a valuable dietary supplement
for physically active children with bright, rosy cheeks.

The writing of formal, end-of-ysar examinations ia a valuable aca-

’ dollc axperience for students vho have not clearly mastered their

year's work. Studcnta vith year's averages above 80X have clearly
mastered their year's work. Therefcr.. the writing of formal, end-
of~year oxauination. is not .a valuable academic experience for atu-
dents with year's averages above 80X.

o

s
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There ia no doubt that persons twenty-one years of age, or older,
are legally entitled to vote in electiona, .John is not twenty-
one years old. John, tharefore, ia not legally entitled to vote
in electionsa.

-

There ia no doudbt that permisaion fof K.C.S. students to bhring
their own lunches, or to go out for lunch, would please the girls,
E.C.S. does not grant thia permission, K.(C.S.,, therefore, ia not
pleasing its atudents,

The most recent inveatigations by economists have shown that when
the cost of wmanufacturing an item is reduced, that item comes into
greater demand. Dish washers have come into greater demand. There-
fore; we may say that thc cost of manufacturing dish washers has
been reduced. -

k4

t,
Receant educational research has revealed that the more demanding
teachers are of their students, the better the academic performance
of their atudents will be. The academi¢ perforwmance of E.C.S. stu-
dents is good. Therefore, we may say that the teachers at E.C.S.
are demanding of their studants.

Professional architects must try to preserve the basic forms and
structures of their art. Architectural designs have changed im-
mcasutably since the earlieat buildings were srected. “Tharafore,
today's professional architccta way turn away from the basic forms
and structures of thair art.

Private schools must attempt to preserve the standards and ideals
of their foundcra. The life styles have changed considerably aince
Miss Edgar and Miss Cramp were alive. Therefore, F.C.S. may now
turn avay from the standards and ideals of its founders.



2

16, A. Living-room furniture which is filled vith a fluffy waterial called
'down' is very comfortabla.’ Some living=~room furniture is not .
filled with ‘down'. Therefore, thias furniture is not very comfortable.

B. Students who participate in school functiona are an assat to our
school. Some studenta do not participate in school functionas.
Tharefore, these atudents are not an asset to our achopl.

1. All TEXSASTOPSES ARE MALPTGIENSES. No MALPIGIENSES are TIESCAMBIA.
Therefore, no TIESCAMAIA.are TEXSASTOPSES.

2. /Hot doga are hetter than nothing. Nothing ia better than ateak. There-
fore, hot dogs are better than steak.?

- : oo

X=Y  Y=Z
° S X=2Z S

t

a4

. L mis problem is taken from the work of Wilkins (1928, p. 15).

|
I \ -
. 2 This problem is taken from the work of Johnstone (1964, p. 192).

\
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10.

11,

12.

13'
14.

15.

The Opinion Queationnaire

R.C.S. (muat, muat not) continue to enforce the wearing'of a achool
uniform,

The atudonta at West Hill High School (do, do not) learn more effective-
ly than the students at K.C.S. A 5

i
The achool Prefecta (should, should not) be granted special privileges.
Morning asaemhbly (should, should not) include prayers and hymn singing.

The wearing of jeans on achool grounds (ia, ia not) good and/or de-
sirable for the welfare of K.C.S. '

Attendance at all clasases (should, should not) be compulaory for teen-
agers.

Thoe memberas of the teaching staff (muat, muat not) have a vote in the
election of the school Prefects.

Weak atudents (must, must not) be allowed to partlcibnto in extracur-
ricular activities,

The attainment of repeatedly high marka in achool (ia, ia not) valid
indication of an intelligent girl.

The students of R.C.S. (are, are not) taught by well trained, dedicated
teachars.

Students who avoid conalstent hard work on homework assignments (will,
will not) fail their June examinations.

The writing of formal, end-of-vear examinationa (is, is not) a valuable
academic experiance for students with year's averages above 80X.

@
E.C.S. (ia, is not) pleasing ita students,
Teachers at E.C.S. (ar¥, are not) demanding of their studenta.

E.C.S. (may, may not) now turn awvay from the standards and ideals of
Misa Edgar and Miss Cramp.

Students who do not participate in school functions (are, are not) an
assat to our school.

S A L G
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" APPENDIX B

TABLES OF RAW DATA

Included in this appendix are the
individual responses-to each of the
paired reasoning test itams and the
corresponding opinion questionnaire
statements. ‘

Responses to the neutral”and affec-
tive problems, labelled A and B
respectively, are coded as followa:
1 = correct i
0 = incorrect

Responses to the opinion question-
naire statements, labellead 0, are
codad as follows:

C = oplyion concordant
with the conclusion
presented in the af-
fective problem

D = opinion discordant
with' the conclusion
presented in the af-
fective problem
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AGE GROUP 1 TEST ITEMS "
.
S, AGE 1 2 3 4 5 6 7 8
ABO ABO ARO ABO ABO ABO ABO ABO
1 14;6 11D 11D 11¢C 10D 11¢ 10D 11¢ 11¢
2 14:6 11C 10D 10D 00D 10D 10D 11C 10D
3 14:6 11€ 11D 11D 11D 11¢Cc 11D 11¢C 110D
4 14:;8 . 11m 11¢ Y1D 11D 11D 11C 11D 14D ‘
5 14:8 10D 10D 11D 10D 10C 10D 10D 100D
6 14; 8 11D 11D 11D 01D 11C 11D 11C 11D
7 .14310 11D 11¢ 11¢ 10D 11D 11D 11€ 110D
8 14:11 01¢C 10D 11€C 11D 11¢C 10C 11D 10D
9 14311 10cCc 00D 11C 11C 10C 11D 10D 100D
10 14311 10D 10D 10D 10D 10D 11C 10D 100D
11 14;11 11C 11D 11D 11D 11D 11D 11D 11C¢C
12 15:0 . 11€¢ 10D 11C 11D 11D 11C 16D 110D
13 15; 0 11¢ 10D 10D 10D 10D 10D 21¢C 11¢c ¥
14 15:0 ©01¢ 10D 01C 10D'11C 10D 10D 10D
15 150 11D 10D 10€¢ 10D 11C 11C 11C 10D
16 15:1 11€C 10D 11C 11D 11¢ 10D 11C.11C
17 151 Trop 10D 11cC 11c 11¢ 10D 11€C 11D
8 15:2 11¢ 11D 11C 11D 11p 11€C 11D 11D
19  15; 4 §10C 10D 10D O1C 10C 11D 10D 11D
20 155 11¢ 11D 11C 11D 11€ 11C 11C 110D
/
I
) -
\ t
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AGE GROUP 1 ‘
(Cont inued) TEST ITEMS
]
s AGF 9 10 12 13 14 15 16
/ ABO ABO ABO ABO ABO ABO ABO ABO
1 143 6 00D ONC 10C 0OOD 0OC 00C 11CGC 10C
2 143 6 11D 01C 01D 11D 0OD 10C 11D 110D
3 145 6 11D 01C 11D 11D 10D 11€C 11D 11¢C
4 14; 8 11¢ 01C 11C 10C 11¢C 11¢C 11¢C 11c¢C
5 14: 8 01 01¢ 11D 10¢C¢c 10C 11C 10C 11¢C
6 14; 8 01D 01C 10D 10C 0O1C 11C 00C 0O0C
7 14310 00C 00C 10C 10C 11D 10D 11¢C 10¢
8 14311 11D 00D 01C 10D 11D 10C 11C 10C
9 14311 10D 00C O1D 10D 01D 10D 11C 10D
10 14311 10c 11¢c 11D 11D 10C 01C 10C 11D
11 14311 0600C 00OD 01D 00C 00D 10C 11¢C 10C
12 15; 0 11D 600C 11D 11D 11D 1.1¢C 1§ ¢C 11¢C
13 15: 0 10C 00C 11D 11D 01D 11D 11D 11D
14 15,0 10C 01D 11D 10C 01D 10C 01C-11D
15 15; 0 01D 01C 11D 10C 10C 11D 10C 10C
16 15; 1 01D Q0C 01 11pD 10C 10C 00C 10C
17 15; 1 11D 00C 11D 10C 11D 10C 11¢C 11¢C
18 15; 2 00C O01C 01D 10D 10C 00OC 11D 00C
19 15; 4 01D 11C 11p 00D 11D 10C 11D 00C
20 15; 5 11¢c 10c 01D 00D“00D 00C 11C OOC
X
———r /

fog
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ACE GROUP 2 TEST ITENS
_— 1 2 /3 5 6 7 8

ABO ABO ABNn A®¥0 ABO ARO ABO ABO
21 15: 6 11¢C 10D 11¢ 11D 1-1C 11p 11€ 11D
22 15 6 11€¢ 10D 10D 11C 11€C 11¢C 11C 110
23 15;' 6 11¢ 11D 11D 11D 11¢C 11D 10D 11D
26 153 7 00D 10D 10D 10C-10D 11C 11D 10D
25 15; 8 11C 10D 10D 10D 10D 10D 01C 0DOD’
26 15; 8 01C 11D 10D 11C 11C 01C 11D 11D
27 15; 8 10D 10D 10D 11 g 10D 11D 11D 10D
28 15;10 11D 10D 10D 10D 10D 11C 11C 10D
29 1511 01C 10D 11C 11D 11C 11C 11C 11D
30 16; 0 DODP 00D 10C 11D 11C 11C 10D 11D
31 16; 0 11C 10D 11D 11D 01D 11€C 11C 11D
32 16; 0 11D 11b 11C 11D 11D°11C 10D 11D
33 16;0 11C 11D 108 10D 10€ 11¢ 1D 100D
34 16; 1 11¢ 11D 11¢ 11€C 11€ 11€C 11¢C 100D
35 16;1 11C 11D 11D 11¢C 10C 10D 11C 10D
36 16; 1 11¢/10D 11¢ 11D 11C 11C 11€C 11D
37 16; 2 11D 10D 00D 00D 10D 11D 10D 10D
18 16; 2 11c 10D 11D 00D 10D 10D 11C 10D
39 16; 3 10D 00D 11D 10D 11D 10Dh 11D 11D
40 16; & 11C 10D 10D 01C 11C 10C 11D 10D
/ ; )
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?gzngggz df TEST ITFNS |
— 9 10 1 12 1 14 15 16
ABO ABO ABO ABO ABO ABO ABO ABO
2l 15,6 . 11D 10€¢ 11D 11D 01D 10¢ 11D 10C
22 156 01D 10C 11D 11D 00D -20& 11C 10D
22 15,6 00C 00GC 11M 01D 11D 10D 11D 110
24 157 11D 17¢ 11D 10¢C 106 10C 10C 10C
25 15;8° 10D 01D 1NC OLD 10D 10C 11D 10C
26 158 01C 01D 11D 10C 11€ 10C 11¢ 11¢
27 15,8 10€¢ 10C 11D 11D 11D 00C 11€ 11C
/28 15:10 oosc 11hp 11nH 00C 10C 00C 10C 110D
1 29° 1511 00D 11C 10D 11D 11D 00C 01D 11C
30 16;0 01D 00C 01D 00C 10C 00C O1D 10C
31 16;0 11D 10C 10D 01D 00D 10C 01D 10C
322 16;0 00D 00D 11D 11D 10C 0NC 11D DOC
33 16;0 01D 00C 11C 10¢ 108C 11C 11C 11¢
3% 1651 10D NOC 01D 00D 10D 00C 11D 00C
3 161 60D 00C OLD 11D 11D 00C 106 11D
3% 16;1 01D 10G 11D 10D 11D 00D 11D 11C
37 16;2 11D 11D 110 11p 10C 11D 10C 10D
38 16;2 11D 01D 1D 01D 00C 00C 10C 00D
. 39 16;3 11D 00D 11D 11D 01D 10C 11D 10C
. 40 16;4 01C 10C 11D 10D 10C 10C 11D 10D
‘
,
® , .
» ~ /
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AGE GROUP 3 TEST ITEMS
4, s, 1 2 3 4 5 6 7 8
i ABO ABO ABO ABQO ABO ABO ABN ABO
41 1636 1rc 10D 01¢ 106D 11€ 11C 11¢C 10D
™42 16;6 00D 10D 00D 11C 10D 10¢C 10D 100D

43 16;6 11C 11D 11¢ 11D 11C 11C 11D 110D
4 16;6 00D 11D 11C 10D 11D 11C 11¢C 01D,
45 16:8 00D 10D 11C 11¢ 11¢C 114 11¢ 11¢€
4 16;8 01C 10D 11D 10D 11€C 10D 10D 10D
47 16510 11¢€C 11D 11D 01D 11D 11D 11¢ 010D
48 16510 10D 10D 11D 11D 11D 11€C 11D 11D,
49 16510 11C 00D 11C 11€C 10C 11C 10D 11D
50 16;11 11C 10D 11¢C 10D 11¢ 10D 11¢ 10D

, 51 17;0° 11C 10D 10D 10D 10D 11¢C 10D 10D

; 52 17;1 11¢C 106D 11¢ 10 nd.‘fért) 10D 11¢ 10D
53 17;1 01lC 11¢11C 11C 11C 11¢C 11C 11D
& 17; 2 11C 10D 01¢C 116 11D L1¢C 11¢C 11¢
55 17; 4 11C 10D 01D 10D 10D 01D 10D 110D
6 17; 5 10nM 10D 11¢ 11C 10¢C 1}1 £ 11¢ 11D )
. 1756 11D 10D 11 h1dp 11¢C 1llc 116 110
58 17; 6 01C 10D 11¢ 131D 114C 11D 11¢ 11D
9 17; 7 01C 10D 11C 10D 11D 11C 11¢C 10D
60 17; 7 11c¢ 10D 1 D 11D 110

1¢,.11D 10%10
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AGE GROUP 3

TEST ITEMS

(Continued)
S, AGE 9 10 11 12 13 14 15 16
ABO ARNO ABO ABO ABO ABO ABO ABD
41 16;6 10C 10C 11D 11D 00D 10C 10¢ 11¢
42 16;6 00C 10C 11D 11D 10D 1,0C 11D 11D
43 16; 6 11D 10C 10D 11D 10C 10C 11D 10C .
44 1%;6 00D 11C 11D 19D 10D 10D 11C 10D
45 16; 8 10C 10C 01D 11D 01D 10C 00C 10D
46 16; 8 00D 10C 11D 11D 11D 10D 01C 10D |
47 16510 01D 0O0C 11D 00D 01D 10C 01C 11C 5
48 16;10 01D 10N N1M 11D 01D 61D O60C 11C |
49 16;10 10C 00GC 01C 11C~.106C 10D 10C 11C
50 1611 10C 00C 01C 11D 10C 10D 10¢C 11°¢
5. 17; 0 10C 10C 11D 10C 10D 10C 10C 10C
52 17;1_ 01D 11C 11D 00D 10€ 10C 01€C 110D
53 171 0QD 0OD 01D 11€C 01C 10C 11°n 110D
S 17; 2 11D 11C 11D 01D 10D I'1c 11€C 11¢ ’
55 17;4 01D 00C 11C 00D 01P 90C 11D 10C
56 17; 5 11D 10C 11¢ 11D 01C 10C 11€C 10C
57 17;6 01D LOMP 11D 10G.01D 11C 11D 11D
58 17; 6 10C 10C 01C 10C 01D 10GC.10C 11D
9 17; 7 10C 10C 11D 01D 01D 10¢C 11D 11D
‘17; 7 10C 16D'01D 01D 00D 10C€C 11C 10C | L

60
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SUPPLEMENTARY EXPFRIMENT
. TFST ITEMS
s, AGE v 2 34 5 6 7 8
ABO ABO ABO ABO ABO ABO ABO ABO
1 146 11¢C 11D 11D Q1D 11€ 00C 10D 110D
, 2 ;7 11D 10D 1AD 10D 11C 11D 01¢C 10D
3 1410 11¢C 11D 11C 11D 01C 11DP°11¢C 00D
4 1410 11C¢ 11D 11¢ 11D 10D 11D 11G 11D
§ 1411 11€C 11C 11€C 11D 10D 10D 11C 110D
6 151 11C 10D 10D 10D 11C 00D 00C 11¢
7 153 4 01¢ 00D 01D 00D 00D 11C 11C 10D
. 8 156 13C 10D 10D 11C 10D 10D I'lC 108D
- 9 15;8 11C 11D 11¢ 11D 01C 11¢C 11C 01¢C
—K 10 15;8 11C 01C 11C 11C 11€ 10D 11C 11D
7 11 1511 11¢ 01€C 11€C 11C 11D 11¢C 11¢C 110 )
.12 1511 11D 11D 10D 10D OOD 10D 10D 10D
13 1511 11€ 11D 11D 01C 11C 11D 11¢C 11D
14 16;4 10D 01C 01D 11C 210D 10D 11C 100D
15 16;8 ., 11C 11D 11C 11C 10D 11D 11C 11¢C
61 16;11 10D 11D 11C 10D 11¢ 11C 01D 11C¢C
17 17;1 11¢ 11C 11C 01C 11C 11¢ 10D 01C,
18 17;2 10D 10D 11¢ 11D 10D 0OD 11C 10D
19 173 10D 10D 01D 10D 01C 11€ 10D 11C
20 17;5 01D 11D .11C 11D 11C 11¢€ 11€¢ 110D

?
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(Continued) TEST ITEMS
S AGE ) 10 11 12, 13 14 15 16
ARO ABO ARO ABO ABO ABO ARO ABO
1 1%;6 01D 00C 11C 10D 01D 006D 00C 11C
2 147 11D 11C 11D 10C-1D 10D 10C 110D
‘ 3 110 11D 11C 110 11D 01D 10C 01C 11D
4 14510 01D 11C 11D 11D 11D 11C 11D 11¢C
5 1411 00C 01C 11D 01C 01€C 106 111D 10¢
6 15,1 11¢ 10Cc 11¢C 11D 11D 00C 11h r1l1C
7 15% 00C 11C 00€ 11C 11D 10C 11¢C 01C
8 156 10¢ O1C 11D 10D 11D 10C 01D 110D
9 15; 8 10C 00C dQDP 0OC 0O0OC 0OOC 11D 10¢C
10 158 11D 10C 00C 00N 10C 00C 11D 10C
11 15311 00D 00C 11D 11D 01D 1YIC 01C 110D
122 1511 11D 19¢/11D 01D 11D 11D 11¢C 10D
13 1511 00C 00C 00D 11D 00C 00C 11¢C 00C
14 1654 13D 10C 00D 00C 11D 10C 11C 10C
15 16;8 10¢C 600C 10C 11D 0ONDC ONDC 01D 10C
16 1611 11D 1}0C 116 11D-10¢C 10¢ 11¢ 10C
) 17 1751 00C 00C NDOC 00OC 10D 00C 11¢C 0O0C
18 172 01C r0cC 119 11¢ 11D 11C 11¢C 10C
% 19 173 10C ro0c¢c 11D 11D 10C 11C 10C 110D
20 17; 5 00C 00C 0OD 0OC OND O00OC 01D 00C
- E kN '
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