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INTRODUCTION

The iiterature réveals a growing interest among
educators ih the subjective. aspects of human behaviof as
reflected in ;esearchldeéling with individual differences.
The present investigation is concerned with a particular

\aspect of individual differences involving constructs
Arelated to the perceﬁtion that an individual'ﬁas_of his
; ability to control his personal environment and how such a
" variable affects his behaviof in school related tasks. More
l A _ specifically, the prgsént thesis enquires whether or not the
| personality characteristic\of locus of control of- reinforce-
ment, as formulated from Julian Rotter's 11954 1966] social®
learning theory is related to the inferential ahlllty of
students as reflected in their capacity to engage in deduc™
‘- o tive conditional reasoning tasks. —

In Rotter's formulation, locus of éontrol of reinforce—
ment, viewed-as a generalized expectancy variablé, refiects
the degtee to whic¢h an individual perceives that reinforce-
ments he experiences are contingent upon his own—behavior
or attributes as opposed to the degree to which he percelves
that such relnforcements are contlngent upon forces outside
of himself thgrehy occurring independently of his own
hehavior (Rotter, 1966). Rotter's uﬁderlying.notion places
an emphasis on the instfumenfality of behavior as reflecfed’
@n the strength of contingency between acts and their

effects. Perceptions that individuals have of the causal
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relationship between their efforts and the outcomes of such
. » .

efforts are, according to Rotter, distributed aloog a con-
tinuum the egtremes of which are termed Internal Locus of
Control (Ioternqls) and FExternal Locus of Control of Rein-
forcement (Externals). A r
The;concept of locus ofy control'of reinforcement, which
involves the beliefs that ono_has about the control or lack
of control of important events occurring in one's life space
should be of great 51gn1f1cance to educators It seems
self ev1dent that the extent to whlch a child helleves his

own behavior to be instrumental in‘achieving academic suc-

. ' . N
~cess will undoubtedly affect his concrete efforts tdwards

that success. It is reasonable to exbect that the child who

is inclined to believe that success and‘failute are a resqlt o
of his own hehavior will show more initiative in seeking
intellectual rewards and will show greater effort and per-.
sistence-in inteliectual tasks and situations. 0On the octher

hand, the‘child who'is inclined to believe that success and -

failure ' in schoolwork are_the result of external circumstances

such "as the whims of the teachers and other uncertainties

might well conclude that there is- no reason to exert himself
in ah effort to ohtain reward and avoid punishment.
Teachers characteristica 1y try te encourage children
by using approaches that are ac1t1y hased upon the assump-
tion that they (¢children) have an internal locus of control.

They do so hy emphasizing that effort and, outcome are

o




B vii
'cau;alix linked and by using prgbepts such as "ﬁé/;ou study
hard enocugh, you will pass the test." Moreover;, most
teacheré appreciateiand in large part require fhat their
students be actively involved in pursuing their own educa-
tional objectives. Emphasizing these approaches, they may
overlook or not understand that some children are unable to
N perceive that their successes ;nd/or failures.in school

/ﬁﬁtasks are based on their personal efforts and not on external

factors such as luck, teachers' whims, influence of powerful
r

-~

chers and so forth. A child manifesting a bhelief in an
external locus of control of reinforcement is nof likely" to
derive optimum henefit.ﬁxg; the usual educationalﬂapproaches
becausé his fundamental view of the world does not include .
a coherent grasp of the causal link between his:efforts and-
their outcome. It seems not unreasonable tb co;clude that
this creates a major impediment to learning for the cﬁild
with an exFernal locus of contrel. However, a child mani-
festing a belief in an internal locus of control of rein—'-
forcement finds support and encourageme t, in what might be
called the characteristic school situéﬁ?oﬁ, thereby benefit-
ing from such precepts and approacheig

The concept of locus of control of reinforcement in-
<ludes the assumption that an individual employs some cause-
effect analysis of events in his life. External locus of

T s e p A .
control individuals who hy définition attribute control:to

external non-personal factors are expected to attempt

N

1 M .

.
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nothing more than a superficial cause-effect analysis. On

the other hand, i:t;Tnai locus-;? control individuals who

by definition attribute control to internal personal factbrs
y are exépctéd to attempt a more in-depth cause-effec} analysis

-~

simply as. a function.sf their preferred mode of perceiving
themselves in relatiom\ to their world. Consequently, a

~—
history of regarding the causal nature of behavior-cutcome
sequences presents opportunities to-fh@ individual to acquire
and improve his ability to perform cause-effect analysis;
.

whereas a history of a non—regéfd of thefcausal‘natyre of
behavier-outcome sequences results in an individual's abil-
.1ty to perform d%use-effe;t analysis to be unde?developeﬁﬁr

Théugh the bulk of the‘research‘on the ﬁeasurement'of
intefﬁal~externar locus of control of reinforcement has
fgcdsed on adult students, r;search of this personalitf
-qonsfrﬁct as manifested in children is on the increasei

The review of the literature reveals that internal-external

‘locus of control of reinforcement has been related to .

z

various personal attributes such as: cognitive varigbles,
(L@ftourt ét al., 1971); iearning strategies, (Julian and
Katz, 1968; Lefcourt, Lewis, and Silverman, 1968; Petzel

and Cynther, 1970;w and Watson and Baumal, 1967); problem-
solving skills, memory and recall skills, (Davis and Phares,
~1967;.Phares, 1968, 1973 Sggman, 1963; Seeman and Evans,
1962); personality v;}iablés, (Davis and Phares, 1967;: Joe,

1971; and Lefcourt et al., 1968). The aforementioned



research reveals that intérnéls,‘in contrast to externals, 3(_
rely more on past experiences, are more attentive to Etimuli
and cues in their psychologiéal envifonment are more cog-’
nltlvely actlve and are more eager to seek knowledge that
w111 help personal Successes. Also, internals were found
to he more able than externals to retain aﬁh to recall
1nformat10n which is 1mportant for later outcomes.
Interestlngly, the literature reveals ghft there is a
lack of research that directly aftempts to relate internal-
external' locus of control of reihforcement to.inferential
ability. From the aforementioned reséarch-findings and
assumﬁtions, it seems not unreasonable to postulate the
existence of a'relationship Betwgqn‘an individuai'g standing
on the locus of control of reinforcément dimension and s ome
measure of-his inferential ability. The measure of 1nfer—
tlal ability used in the preseht study is a deductive
cgnditional sentence reasoning taskf Such a task was"
'selected for three main reasQns: First, deductive reasoning
involves the organization or interrelationship of facts or -
information from which the individual conciudes'a necessary
third relation. Such an activity requires the 1nd1V1dual -
to accuratelv recall a hierarchy of causal relations in
order to arrive at the correct conclusion. Second, such:
deductive\reasoning tasks. offer én objective ﬁeasﬁne of

inferential ability hbecause of the existence of agreed upon

. L N
Criteria for judging the truth and validity of its conclusion
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which must of nécessity follow specific logical rules. And
third such reasoning tasks are an integral part of maﬂ}

school-related subjects such as mathematics, the sciences

and even literature.

It is suggested th;t a deductive conditional reasoning
task is likely to reveal diffefénces in inferentidl ability
" manifested by subjects wi£h_eifher internal or external\.
l;cus of control of reinforcement since the very nature of
the task seems to require-~just the sorts of abilities which
internals ‘have been shown to possess in greater measure than
externals (Joe, 1971; Lefcourt, 1966; Rotter, 1975). Th
general hypothesis of the present study 1s that an individ-
wal's standing on the locus of control of reinforcément_perf
soﬁality dimension will be related to that individual's per-
formance of a deductive conditional reasoning task.

The procedure for the first chapter will be to trace
the developmént of the construct locus of control of rein-
forcemedt,\to discuss;deductive conditional reasoning, to
pregént feléted research on locus of control of reﬁﬁfbrce-
ment,.and to formulate an hypothesis regarding a relation-
ship betweeﬁ locus of control and conditional reasoning
ability; iThe remaining chapters will gtaborate on the

design, report the results, discuss \‘results, and

summarize the study.



CHAPTER ‘I
REVIEW OF LITERATURE

The construct of locus of control of relnforcement
éh developed out of Rotter's soc1a1 learning theory and

empirical findings.on the effect of reinforcements on N
expectancies and their functional relationship to individual
differences. | |

Rotter's social learning theory concerns itself with
the instrumentality of hehavior, which he holds to be a
function of strength of contingency hetween acts and their
effects. Rotter's theor% which utilizes both an expectancy
construct and the empirical law of effect, has as its basic
postulate that the potential for any hehaviof to occur, in
any psychof;gical siéuation, is a function of the person's
cognitive expectancy<that the hehavior will secure the
available reinforcement in that situation andlof the value
df the available reinforcement for that person (Phares,
1976; and Rotter, 1954, 1965). “Accordingly, the four
classes of variables in Rotter's %Social learning theory are:

- 1) behevior, 2) expectancies, 3) reinforcement, and 4) psy-

chological environment Among these varlables, .a greater
determining role is glven to the expectancy variabhle whlch
is defined as the cognitive anticipation held by the indi-
vidual that a particular reinforcement will occur as a

function of a specific behavior on his part in a specific

\



situation. In other words, the expectancy variable refers
to the anticipation of contingency hetween acts and their
effects. Rotter (1954, 1966) further argues that expectan-
cies associated with such causal relations between hehavior
and its reinforcement can bhe expected to generalize to
other situations perceived as.similar by the individual.
This generalized expectancy of 10cﬂs_of control of rein-
forcement, as formulated from Rotter's theory, is viewed
than to refléct the degree to which an individual perceives
that reinforcements he experiences in his 1ife space are
contingent upon his own behavior or attributes versus the
‘degree to _which he perceives that reinforcements are con-
tingent upoen>“forces outside of himself and\ thereby "occurring
independently of his own hehavior (Rotter, 1954, 1966, 1975).
Thus the concept of locus of control of reinforcement is
defined by Rottér,as follows:

When a reinforcement is perceived by the subject as

following some action of his own but not being en-

tirely contingent upon his action, then, in our cul-

ture, it is typically perceived as the result of

luck, chance, fate or under the control of powerful

others, or as unpredictable because of the great

complexity of the forces surrounding him, When the

event is, interpreted in this way by an individual,

we h%xe’labeled this belief in "external" control.

If the person perceives that the event is contingent

upofi his own relatively permanent characteristics,

we have termed this a belief in "internal" control.
(Rotter, 1966, p. 1)

According to Rotter (1966, 1975} perceptions that
individuals have of the causal relationship between—their \

actions and the outcomes of such actions are distributed
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along a continuum the -extremes of .which are termed internal

locus of control reinforcement and external lgcus of control

‘reinforcement. ' V4

As a situational variable, internal—exteraal cus of
control was formulated in a series of studies which dealt
with the effects of hehavioral tasks defined as chance or
skill-determined on the formation’and extincfion of expec- .
tancies: %his series of'empirical studiés was hased on the
hypothesis derived from Rotter's theory that the effect of
a reinforcement following some behav1or on the part of an
1nd1}1dua1 is functionally related to thg individual's
perception of causal relétionship hetween his own hehavior
and‘its outcome. In other words, the nature of the effect
of reinforcement.of future expectancy and consequently on
future behavior is determined by the degree to which the
individual perceives that reinforcement follows his own
hehavior yersus the degree to which he feels that reinforce-
ment is gontrolled by forces outside himself.

A common. feature to all the studies of internal-
external locus of control as a situational variable is that
skill~-determined tasks are expected to establish the locus
of control as '"internal." That is, the subhject in such
tasks is led to helieve that receiving reinforcement
depends on his own behavior (skill, capabilities) rather
than on external factors. Chance-determined tasks, on the

er hand, are expected to estahlish the locus of control



as external. That is, the subject is led to helievé that
reinforcement depends on factors beyond thé éuhject's con-
trol. Consisfent evidence regarding the effects of such
manipulation of the. perceived situational internal-external
locus of control hés been ohtained wusing such behavioral
tasks (Joe, 1971 Lefcourt, 1966; Phares, 1976, 1980;
Rotter, 1966, 1975). ’

Concomitantly, attempts were made to develop a ques-
tionnaire to measure a '""generalized expectancy'" for internal-
external locus of control of reinforcement (James, 1957;
Phares, 1957; Rotter, Liverant, and Crowne, 1961). Scores
on these écales are assumed to refiect an acduired person- g
ality trait relating to the individual's characteristic
perception of the iocus of control of reinforcement in a
numher of real-life situations.

As a persopa]ity trait, interﬁal—external locus of
control of reinforcement is held to he a generalized éxpec—
tancy which individuals express in different manners. An
individual who perceives no causal link hetween'hié hehavior
and the reinforcement that follows his behavior and who
attributes the occurrence of outcomes in his psychological
environmenf’to non—persoﬁal, external factors is coﬁsidered
to express a generalized expectancy for external locus of
control. Conversely, an individual who perceivés causal
links between his behavior ahd its outcome and who attributes

the occurrence of outcomes in his psychological environment



to personal characteristics; is considered to express a ‘
génera}ized expectancy for internal locus of control.

" In the present study, internal locus Qi‘control indi-
viduals will be referred to as internals and external locus
of control individuals will he referred to as externals.

‘ Essentially, tﬁen, the Study of Rotter's locus of
control of reinforcement concept hés‘taken two general
directions. In the.first instance, it has Been manipulated,
measured or inferred in behavioral task situations, where a
subject's responges and expectancies for success are analyzed
for reflections of locus of control. The second approach
involves the measurement of generalized expectancies for .
internal or external orientation and the establishing of
relationships with otlieT variables such as individual or
group differences. The latter approach is used in the
present study. ~ -

The general conclusion which follows from a careful-
review of tﬁe literature is that the locus of control of
reinforcement construct is a measu%able psychological dimen;"_
sion which is in some wayrrelateé ta cognitive performance. '
The finding§ reported in the literature reviews of Rotter
(1966) Leféourt (1966) Ryckman (1979) Phares (1980) provide
evidence of relationships hetween the concept of internal-
external locus of coﬁkrol of reinforcement and variables

such as: academic achievement; need to control; motiva- v

tional characteristics: variation in perceptual threshold;



and phelabiLity to persuéde others. The reported. findings
also indicate a number of areas where internals and externals
differ on dimensions other than 1ocu§ of control. Although
internal-externai locus of control of reinforcement has been
related to different areés important in the learning process
and although the concept of causality is inherent in the
definition of locus of control, it is interesting to note
that there appears to bé no réported research that deals
directly with the relationship heéweep an individual's
_standing on the locus of contfol dimension and his standing
on some measure of inferential aBility.

Accofding to the amﬁle research accumulated on locus
6f_contr01 of Teinforcemept aﬁd-its relationshipé to cogni-
?{ive, personality and performance variahles, suhjects
déécrihed as internals were found to exhibit characteris-
tiés which distinguish them from those subjects described
as externals (Joe, 1971; Lefcourt,.1966, Phares, 1976, 1980;
Rotter, 1966; and R;ckman, 1979). Many of these empirically
established cognitive, personnlity'and performance charac-
-teristics of internals and externals tend to advantage the
fo?ﬁ%r and dlsadvantage the latter in the efficient per-
formances of deductive reasoning tasks. —

It seems reasonable to expect that the characteristic
cognitive response of internals couﬁlea with their ability
to grasp cause—effeét relations should allow them to out

A

perform externals in tasks which focus on antecedent



consequent relatiopships such as deductive reasoning tasks,
The present study is intended to estahlish the validity of
such a claim,

5

To recapitulate hriefly.the preceding part of this sec-"

tion has presented some theoretical backgr¥und to the. co

. RN
struct of locus of control of reinforcement. A posftulate

his psychological environment-has a differehtial effect) on
his behavior. As a measurable psychological dimension i\t
has heen related.to many cognitive, performance variable
as well as other personality variables. The following
section justifies the selection of deductive conditiondl.
sentence redsoning as a measure of inferential ability
' Most authorities (Copi, 19?2;.Gihson, 1976; Ginsbiirg
ianﬂjﬁpper, 19795 Guilford, 1967; and Wohlwill, i968 agree
that the most common types of inferential abilityqare
inducfive and deductivelreasoning. Inductive reasoning
involves reasoning from the particular to the general.

The issue involved when discussing inductive reasoning is
whether to regard it as a process or as a method of reason-
ing, As a process, induction deals with ohjects of sense
experience and as such itC;é‘rcgaﬁded‘tqkbe of the same‘
nature as conception. As a method of rea;oning, induction

involves what is referred to in the literature as scienti-

fic methods of discovery and hypothesis testing. Given



that the conclusions of the inductive reasoning process

‘ v
may he extraordinarily divergent and probabilisffé (Copi,
1972), it is not surprising that reliable and valid instru-

ments purporting to measure it are rare if not non-existent.

.Because there are no definitely agreed upon criteria. for

measuring the inductive reasoning process, the present
study will restrict its investigation of inferential abil-
ity to a study of the deductive reasoning process.

Deductive reasoning which involves reasoning from the

y gengeral to the particular requires the ability to draw cor-

rect conclusions or assess conclusions drawn from some

given information, Typically, the individual 1s provided
with some information which he is to assume to bd- true.

From this, he is then. required to draw a conclusion or to
judge'if a specific conclusion follows necessarily from

the given information (Copi, 1972; and Ennis, 1969). Deduc-
tive reasoning, then, is that sort of reasoning in which the
conclusion must necessarily follow from what is given.

Fnnis (1969), Copil (1972), Revlis (1975), and Johnson-
Laird (1975) state that, in its traditional form, deductive
reaséning presents an argument which consists of two proposi~
tigns called premises and a third proposition which may
iogically follow from the premises, called the conclusion.
They also assert that arguments may be either valid or

invalid. Arguments in which unique conclusion follows neces-

sarily from the given premises are referred to as valid
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arguments. Arguments in which no unique conclusion
* -‘ : ' - .
necessarily follow from the given premises are referred to

as invalid arguments.

It is generally .accepted (Copi, 1972; Fnnis, 1963; ,L\’_—rﬁ\\\ .
Ennis and Paulus, 1965; Evans,. 1978; and Taplin and . };

Stauenmayer, 1973) that the most widely used type of
deductive reasoning in the Fnglish language 1is séﬂtence
reasoning. Depending on the connective used, sentence
reasoning is fﬁrther dividedzinto four forms which are: _
. | 4

1) désjunction, 2) alteratiqﬁ, 3) conjunction, and 4) con-
ditional, Ambng these.differént forms of senténce rgason-‘
ing, conditional sentence reasoning is the most coﬁmon
(Fnnis and Paulus, 1965; and ﬁvans, 1978). In fact, many
school subjects utilize and encourage conditional sentence
reasoning., It is fundamental to arithmetic, mathematiéél
theorems and the generating of hypotheses for.testing in
science. ' (~

In the present study conditioﬁal gentence reasoning
was selected as a measure of inferential ahility hecause
this type of reasoning is cammonly gsed in daily life as
well as in school tasks, and because of the availahility
of reliable measure of it, which ﬁas been validated for
Ottawa-Carleton region grade eight students (Amin,'1977).

A conditional sentence argument is formed when the
connective used is "if, then."” The sentence whic% follows

- the word "if" is called the antecedent and the part which
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follows the word "then" is the conseéuent. The normal con-
vention in formal logic is that the "i1f, then" connective
Tepresents a relation between the antecedent and the conse-
quent E{rans, 1978; .Johnson-laird, 1975; and Revlis, 1975).

¢cording to Ennis and Paulus (iQGS), Johnson-Laird
(1975), and Fvans (1978), the four most basic and accepted
rules of inferences associated with deductive conditional
sqﬁ}gpce reasoning are: 1) affirming the antecedent,
2) dénying the consequent, 3) denying the antecedent, and
4) affirming the consequent. Studies by the above authors
showed that adults as well as children identify andare
able to regularly make these basic logical inferences.

- The following paragraphs provide illustrations of those
logical inferences in symbholic form together with a brief
description of each.

Given a conditional sentence argument containing anté—
cedent and consequent statements where both must he accepted
as true, if the antecedent is estéblished (affirmed), then
the consequent must he establisﬁed. This tyée of inference
is called affirming the antecedent and it reveals a valid
pattern of argumentation.

If p, then q
P

q -{valid argument)
Given a conditional sentence argument containing ante-
cedent and consequent statements where hoth must he accepted

as true, if the consequent is denied, then the antecedent
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must also be denied. This type of inference is called denying ~

the consequent and it also reveals a valid pattern of argument.

If p, then q -
not q

not p (valid argument)
+ Given a conditional sentence argument containing ante-
. cedent and consequent statements where hoth must he accepted
as true, if the antecedent is denied, then the consequent
is not necessarily denied or affirmed. This typé of infer-
ence is called denyingathe ;ntecedent and it reveals an
invij?d pattern of argumentation.

& If p, then q | N
not p

not necessarily not q or q (invalid argument)
Given a cond%tional sentence argument containing ante-
“cedent and conSequent‘statemeﬁts where hoth must be accepted
as true, if the consequent is atfirmed, then the antecedent
is not necessarily affirmed ?r denied. This type of infer-
ence.is called affirming the Eéﬁsgquent and it reveals an

kS
invalid pattern of argumentation.

If p, then q
\ q

not necessarily p or not p (invalid argument)
The review of the literature on deductive reasoning
reveals thét the type of pattern and the type of content of
argumentation affect performance. These two factors are

inherent in deductive reasoning tasks (Amin, 1977; Fnnis and

vyt
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Paulus, 1965; Fvans, 1973, 1978; Henle, 1962; Johnson-Laird,
Legrenzi and Legrénzi, 19723 Osheron, 1973i Revlis, 1975;
Roberge and baulus, 971; Staudenmdyer, 1975; Taplin ané
Staudenmayer, 1973; /and Wason and Johnson-laird, 1972).

It was previo/sly discussed that patterns—in which a
" unique conclusion,ffollowing necessarily from the given
premises, can ée rawn are designated as valid patterns of
argumentation. Whereas,‘patterns in which no unique -con-
clusion, which fol%ows necessarily from the given premises,
can he drawn aJe désignated as‘invalid patterns of argumenta-
tion. As regafds the relation hetween valid and invalid
patterns of argumentation and performance, studies by Ennis
and Paulus (1965), Miller (196§), Ceraso and Provitera
(1971), Taplin‘and Staudenmayer (1973), Johnson-Laifd (1973)
and Evans and Wason (1976) have shown that prohleﬁzfof the
valid pattern type resulted in the least amount of error.
Whereas, most of the errors resulted from proplems of the
invalid type of pattern. On examining these findings it"’
appears that where a unique conclusion.is available the
task of forming an inference seems less difficult and sub-
jects tend to make less errors. Problems of the invalid
type whe}e more alternatives are available as conclusions,
that.may follow from the premises, seem to inéroduce an
element of confusion; hence solving such problems may seem

more difficult and subjects tend to make more errors., What

1s required on the part of the individual to solve“prohlems
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of deductive conditidnal sentence reasoq}ng is to cogni-
tively generate deductions and ﬁypotheses.as probable con-
clusions to premises, retain and sort- them, then select the
correct conclusion(s) that necessarily follows from the
given premises (therge and Paulus, 1971: and Wohlwill,
1968) . ' | c

In relation to content, the four types of content com-
monly referred to in deductive reasoning experiments are:
1) concrete-familiar, 2) suggestive, 3) symbolfc,'and
4) unfamiliam/erThe following paragraphs present a brief
explanation of each. f

Concrete fémiliar includes sentence premises which
refer to concrete articles with which the subject is .
expected to be familiar. The truth status of each sentence
"1s neutral in the sense that the reader is not expected to
hold strong opinions about the.truth or falsity of these
Sentences.

Suggestive content includes sentences where part of

the sentence premises, either the antecedent or the conse-

T . . - /_/ .
~.~quent, have truth status familiar to the reader while the

other part states something which is false in terms of dgily
experiences.

Symbolic content includes ﬁremises wherte letters of
the English alphabet are used in place of concrete ohjects
or attributes. These symhols are not expected.to have any

specific meaning except what the reader chooses it to be.
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Unfaﬁiliar content includes sentence premises Where'
nonsense .syntax_is used. The reader is required to give .
meéning to the statements.

In the present study only the first three contents
will he used, The unfamiliar content is deleted from the
study because it is not currently used in reported research
nor is it greatly dlffefg;;:ztag from the symbolic content.
In current research practice symbolic content is more com-

. monly used.than unfamiliar content in deductive réasoping
exﬁerimeg%s. M;st imﬁortantly‘the_measuring instrument
employed in the present study includes onlyfthe first three
contents. | N

Aﬁ regards. the relationship between types of content
and reasoning behavio}, it is held that in using a more
realistic or concrete context the meanlngfulness of the
conditional premises is strengthened thus allow1ng the sub-

%‘ ject to more readily interpret the premises and infer the
. conclusion (Ennis and Paulus, 1965; Evans, 1978; Johnson-
Laird, Legrenzi\and Legrenzi, 1972; Staudenmayer, 1975;:

Taplin and Staudenmayer, 1973; Roherge and Paulus, 1971; and

Wason and Johnson-lLaird, 1972). 1In using suggestive con-
tent where part of the sentence premises state something
true in daily experience and the other part states some-
thing.untrue, the reader is Tequired to dtaw conclusions

which contradict his factual knowledge. In such a situation,

the ability to disfinguish between logical validity and
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factual knowlgdge becomes critical. That is, the selective

abstraction by the reader of relevant from irrelevant in-

formation is an element essential to effective performance.

s,

In using symbolic content the interpretation of thé context-
free sentences'éannot be readily attributed to semantic
relation hetween the ﬁropositions. The semantic meaning of
the conditional premises and conclusion in symbolic form is
whatever the subhject chooses to ascribe to t;;\gbptences.
Such situations obviously present difficulties‘for some
subjéctsp_ In solving symholic content problems, the sub;
ject has to rely on and generalize from his past experiences.
In su;h a situation memory plays an important part, The
efficieht fetrieval of geherélizations, concepts énd other
cognitive information stored in long term memory hecomes
vital,

The ahove discussion of tvpes of patterns and types -
of content is included because they have been shown to'
affect deductive reasoning performance. It is held that
their inclusion in the analysis of responses would provide
a more rohust measure of the suhjects' performance. Accord-.

ingly, the present study will advance hypotheses related to
In the foregoing the structure, organization, and
nature of deductive conditional sentence reasoning paradigm
were discussed. In the following section some factors found’

in the literaturé to he related to deductive conditional
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reasoning performante will be presented with the intent to
establish links between the performance potential of in-
ternals as compared to externals on deductive conditional

sentence reasoning tasks. Since there is no reported

research that deals specifically with the relationship

hetween internal-external locus of control of reinforcement
and inferential ability, a detailed presentation of research
on locus of control of reinforcement relating characteris-
tics regarded as essential for solving deductive conditional
reasoning tasks will bhe given next.

The two earlist studies (éeeman and Fvans, 1962; and
Seeman, 1963} on cognitive\iﬁtivity as a function of
internal-external locus of cﬁﬁz;ol centefed around how
internal and external locus of control individuals attend
to and recall informatifon that is immediately present in
their environmept. The researchers in the 1962 stﬁdy
matched two’ groups of hospitalized tuberculosis patients on
socio-ecﬁnémic status, on IQ measure and hospital exper-
jences. Measuring their knowledge of their illness, the
extent to which they questione& doctors and nurses, and
their satisfaction with the information given them about
their condition, Seeman and Fvans found that internals, as
compared to externals, were more knowledgeable about their
qondition; asked more questions about tﬁeir il]ness; and
Jere less satisfied with the information given aﬁout thelr

ondition. This was followed by Seeman's (1963) study. In

M
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.a prison.setting, Seeman investigated the reténtion hy
internal and external reformatory prisoners of various kinds.
of informaéion related to parole, to present reformatory
setting, and to long-range prospects for a non-criminal
career. As predicted, there was a s{gnificant correlation,
independent of intelligence hetween scores on the Internal-
External scale and the amount of information recalled.
Inté®nals were fqund to ﬂ@tain more information particularly
that regarding parole materials which concern thé inter-
‘mediate and foreseeable future. The findings from these tﬁo
studies not only showed that internal locus of control indi-
viduals learn and recall more information than thgir exter-
nal locus of control counterparts; the findings algo indi-
cate that internals mofe 56 than externals aﬁpeér to be

more motivated to acquire more Fnowledge. Support for this
conjecture\is found in the DNavis and Phares (1967) study
which tested the hypotheses that differences in behavior
exist between internal and external locus of control indi-
viduals in acquiring information, and that differences

exist hetween the two groups in actively seeking out addi-
tional relevant information present in their respective
environments, Internals having a general?;ed expectancy
that reinforcements in their psycﬁologicai environment are
contingent upon their own hehavior would make attempts to
more effectively control ‘their environment through asking
questions and seeking out relevant information. TIxternals,

\

Y

L4
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on the other hand, would have less need to acquire informa-

+

tion since outcomes tend to he perceived by them as being
less dependent on their actions. These hypotheses were
tested in a social setting where the subjects were éol@
that their task was to change the opinion and attitude of
another person on the war in Vietnam. The dependent
measures were the number @f questions the suhjects asked
ahout the person heforefmeeting him. lAs predicted, indi-
viduals with internal locus of control of reinforcement
orientation did in fact ask a significaﬁtly greater number
of questions than did individuals with external locus of
control. Also the former group eXpressed a preference for
additional information more ‘50 than the latter gTroup.

In a subsequent study of PﬁZres (1968)Iand Lefcourt,
lewis, and Silverman (1968), the tendencies of internals
and externals to retain, recall and utilize given informa-
tion in decision-making were compared. Subjects in Phgres'

(1968) study were presented materials which they learned to

"no error recall. After a period of one week, the subjects

were brought back and were given a matching task, the solu-
tion of which required the utilization of material learned
previously. After each matching task subjects were asked
to state the reasons for their matching. The results
showed that internal locus of control individuals, gave
signfficant]y more reasons for the maiches (t = 2.56,

df = 27, p < .05) and they gave more correct reasons. This
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finding suggests that internals ténd to utilize information
more effectively. Similarly, in Lefcourt et al. (1968)
study, internals were found to recall more correct items,
_pay more attention in skill-determiﬁed tasks, take a longer
time in decision-making and report more task—relevapt \>
thoughts than tasﬁ—irrelevant thoughts. Internals, then, \
were shown to recall more information that was'relevant \“\\\
and correct, *,
To test the hypothesis that internal locus of control
individuals are more motivated to acquire information and
have a greater need to control occurrence of outcomes in
their enyirohment, Lefcourt and Wine (19691‘ihvestigated
the 'ways in which interna]g anﬁ externals attempt to learn
Aébout another person. The experimental subjects had to
\ﬂéhinterviéw two target persons. One target person hehaved
‘
in a rather puzzling way by avoiding eye contact through-
out the interview. The second target\berson hehaved in a
more conventional wav with regard. to eye contact. As pre-
dicted internals as oppoéed ta externals attempted more
often to maintain eye contact and were more ohservant
during the interviews particularly with the puzzling tar-
geﬁ person. ‘Attemptihg to maintain eye contact and being
more ohservanf are taken as an indication of greatergneed:
of internals to attend to information providing cues to
help clear uncertainties. Consistent with the above find-

|

ings Sutherland (1972) found thatiinternals ask'ffgnificantly

+ et
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more qugstions than externals, especially in low informa-
tion group prohlem-solving situations.

In summary, the findings reported in the above mén—
tioned research reveal internal locus of control individuals,
in contrast to external locus of control individuals, to he
1) more eager to acquire information, 2) retain and recall
relevant and corréct information which is important for
later outcome, 3) ask more questions as a method to acquire
more information and to clarf¥y uncertainties, and 4) ﬁbre‘
ohservant. These‘findings indicate that internals are more
cognitively active and are more likely to seek out and
employ diffefent strategies to achieve suécess and control
of outcomes, .

The ahility to reason and to recall relevant and cor-
rect information that will likely be useful in the future
and helpful in controlling the occurrence of outcomes
implies a tendency to he sensitive to cues in one's envi-
ronmenf. Results.bbtained from the studies of Lefcourt
(1967), Lefcou}t and Wine (1969) and Sutherland (1972)
reveai the greatér attentiveﬁess of internals to cues in
their environment.

. In the second part of their 1969 study Lefcourt and
Wine divided their internal and external locus of control
subjects into two groups under two cue—expiicit conditions.
Fach group was composed of hoth internals and externals.

In the low-cue cendition, subjects initially met in a
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classroom in which some items were placed purposely to

attract their attention. While in the room, they were

- asked to write dpwn the first fifty words that came to

Late£'they were. taken to another .room and'asked
toydescribe the préviéus room. In the high-cue condition,
using the same room with the items, the subjects were toldi
" that the experiment is on-attention and were asked to
describe their own living quarters. Later they were taken
to another room and asked to describe the previous'room.
The results obtained showed that internals exceeded the
externals in the numhér of items observed under the low-
cue conditipon. No signif;cant difference was obhtained
between the two under the high-cue condition. The'findings
of'this study support the findings of a previous study by
Lefqdurt (1967).

Using Rotter's level of aspiration hoarﬁ, Lefcourt
(196 7) divided_(\

his experimental subjects (both internal and

under three cue-explicit condi-

'externa]) into‘three gTOuUpS
tions. The task was the same %or all three conditions; and
it was an achievement oriented fask. In low-cue condition
the subjects were told that the \task is an amusement game

~ for children and the pufpose is to\find lout how adults per-
form. In the moderate~cue group, t}e sphhiects were told
that the task is related to motor cow®rol skill and vere

told how to earn points. In the high-cue group, the sub-

jects were told that the task is achievement-related and
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_good performance is important. As predicted the results
shoved no difference in behavior among internals across
conditions. What this means is that internals rely on
their interpretation of whether a task is skill-determined
or é‘game; they seem not to Tequire any external assistance
in interpreting the nature.of the task. Other results of
this study were a significant difference among external
subjects across the three explicit-cue conditions, the
greatest heing Detween the low- and high-cue conditions,
"and a general difference between internal and external sub-
jects. On closer examination of the general difference,
internals under the low- and moderate-cue conditions per-
formed hetter than the externals; however under thé\high—
cue condition, }\ was the externals who exceeded the inter-
nals. What-this means is that externals seem to henefit
more from external prodding and when told'explicitly what
to do. According to lLefcourt this difference reflects that
the individual with external control expectancies '
does not adequately search for reinforcement oppor-
tunities and that he fails to maintain the kind of
internal dialogue that would facilitate the cogni-
tive sorting and categorizing of the situations so
that the opportunities for reinforcement would he
more self-evident. The more explicit directions
in the high-cue- condition allow for the missing
cognitive link for the external control subjects.
(1967, p. 377)
The above finding on the perceptual sensitivity of

internals to cues was replicated in a later study. Lefcourt,

Gronnerud, and McDonald (1973) inveéfigated the differential
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awareness of internal and external locus of control indi-
viduals to double enpenﬂres within a word association test.
Tfaditionally, in wofd association tests long response time
indicates conflict in responding which in this study
resulted from the cognition of the 'double entendre words.
As predicted by the authors, internal locus of control
individuals showed a longer response-time earlier than did
the external locus of control individuals. What this mgans
is that intgrnals were first to cognize the double entendre
words. Analyzing the recordings of sng? of attitude change-
toward the task and other visihle reactions showed that it
was the internals who displaved the first notabhle change.
Once again, the claim that internals show greater sensitiv-
ity to cues and are more effective in their cognitive func-
tioning was supported,

It is generally accepted that the principal cognitive
operations underlying déductive reasoning are analvsis,
abstraction, generalization, forming class concepts, and
forming inferences (Falmagne, 1975; Guilford, 1962; Vansson,
1974; Wason and Johnson-Laird, 1972; and Wohlwill, 1968).
Cognitive—sorting, SYdering, categorizing, remembering are
regarded as processes that mediate effective functioning
of the abhove operations (Sawrey and.Telford, 1968). In
addition, deductive reasoning tasks always involve the
ahility.to conduct an internal dialogue with the purpose of

analyzing tHé'interrelationships of the premises and the
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the conclusion hefore selecting the correct conclusion that

1973, 1978; Jansson, 1974; Johnson-Lair 1975; and Wason

¥

and Johnson-Laird, 1972). The signifijcance of the Lefcourt
et al. (1967) and the Lefcourt et al.f (1973) studies lies

in the fact that if externals lack t

ahility to perform
an internal dialogue that would faciliitate cognitive sortingi
and categorizing then they would likely be at-a disadvantage
should they he given tasks such as dedugtive reasoning
tasks, that focus on such activitfgg.

An examination of the research fin ings repgrted in
this review reveals that most of the dimensions documented
in the foregoing in which the behavioral performance of
internals and externals were compared seem to relate to
some agpgct of information processing ahility. Gibson
(1976) and Hilgard and Bower (1975} assert that the pro-
cesses involved in acquiring, retaining, recalling, and
ahstracting relevant from irrelevant information and in
showing greater attentiveness to cues in the environment
are impoxtant in effective and efficient information
.processing.

The reported superiority of internals'as compared to
externals in the abqﬁisition, retention, and utilization
of relevant information and their greater sensitivity to

cues in their environment support the claim that internals

and externals appear to differ in their igformation

N



processing ability and that internals are endowed with a

superior information proecessing abilitv.

N
Efficient information processing plays an important

role in forminé inferences. In fact, it is one of the
nderlf&ng cognltlve operations in deductlve reasoning that
mediates the comprehen51on and 1nterpretat10n of the given
material from which conclusions can be drawn (Fvans, 1978;
and Revlis, 1975). Memory is particﬁlarly necessary in the
collection, combining, andlretention of information which
are summed up and expanded in a generalization. In deduc-
tive reasoning tasks memory is also important in holding

two propositions in mind_%; order to infer the conclusion

(Copi, 1972).
y.
Other compl?mentlng dimensions important to forming ////f’

1nferences are- relylng on and generallzlng from past
experiences, power of ohservation, reliance on internal
standards, and a belief in the consistency or uniformity

of events occurring in one's environment (Amin, 1977; and
Falmagne, 1975). Internals, more so than externals, were

found to pdssess a greater power of ohservation and to

%ély on their éwn standardsl(Cork, 1978; Lefcourt, 1972;
Lefcourt and Wine, 1969; rLefcourt et al,, 1967; Lefcdﬁ}t et al., 1973).
By definition external coﬁtrol individuals are those indi-
viduals who adopt the expectancy that they do not control

rFl
the occurrence of reinforcements in thelripnvironment. In

keeping with this definition, it seems more likely that
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internals. would adopt a belief in the consistency of events

e m e o

obcurring in their environment; otherwise it would not he
feasible to exercise any control of the occurrence of those
events, FExternals, on the other hand are more likely tp“
adopt the bhelief that the occurrence of events and outcomes
in their environment are unpredictable (Rotter, 1966, 1975).
Moreover, when a person adopts the expectancy.that he does
not control the occurrence of reinforcement, he will be less
likel; to rely on and generalize from past experiences and
hence will fail to use increasing experiences to develop
better learning and coping strategies. Whereas, when a
person adopts the expectancy that he controls the occurrence
of reinforcement, he will he more likely .to rely on and
generalize from past experiences to develop hetter 1éarning
and coping strategies (Phares, 1979, 1980; and Rotter, 1975).
The different modes of cognitive functioning presented
in the above discussion are held to promote effective per-
formance hy the individual on deductive conditional reason-
ing tasks. In solving deductive conditional sentence
reasdning tasks, it is required of the individual to cor-
rectly comprehend and interpret the premises and the given
conclusions, generate deductions and hypotheses as probabie
alternative conclusions to the premises, retain these alter-
native conclusions and'fiﬁally select the correct conclu-
sion(s) thnt necess;fily follow(s) from the premises. Lt

was previouslv advanced that the type of content of
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argumentation affect berformanpe. In addition to the above
cognitive activities, the subject, in solving suggestive
content, 1s rquiﬁéd to differentiate logicai validity from
factual truth; hence, the ability to abstract relevant from
irrelevant information and sensitivity to task demands
becomes important. It will-he recalled that in solving
abstract content problems the subject has to rely on his
past experiences to attribute some meaniné-to the symbols

used: hence retrieval of generalizations, concepts nd

other perceptual and cognitive information stored in memory -

become important, Internals and externals have been shown
in the foregoing discussion to differ on these and other
modes of cognitive functioning regarded important to effec-
tive performance. Internals, as compared to externals,
were found to generate more déductions; to be hetter at .
abstracting, retaining, recalling, and utilizing relevant
information; to be more sensitive to task demands; to be
less distracted by irrelevant thoughts while performing a
task: and to have better memory skills.

_J/,Ln summary, the presént study contends'that internals
and externals have differing c%aracteristic modes of cogni-~
tive functioning; and that the effects of these differences
will be, in part, revealed by the superior performance of

internals on deductive conditional sentence reasoning tasks.

e e e i



Summary and Hypotheses - A 1

The personality concept of a generalized expectancy
of internal or external locus of control ©f reinforcement

is derived from Rotter's social learning theory.'NThe

-

general principle is that internal locus of control indi-
5 :

viduals are those who perceive reinforcements as heing a

consequent of their own actions and thereby under their

control; whereas external locus of control individuals are
- .

those who perceive reinforcements as being unrelated to.
their own behaviors and therefore are heyond per%pnal con-

trol. The importance of perceived causality or control in
o \

determining individual behavior has heen vglidated in a
SN

I

large numher of studies reviewed hy Joe‘t197Ij, Lefgbur{k;L/

(1976), Phares (1980), #hd Rotter (1975).- Loy
To recapitulate, internal and e%ternal locus of control

individuals have heen found to differ in many areas. For

~

: Y .
ample;, they have been found to differ in their capacity

to: }1) acquireﬂ‘getain, and recall relevant ipformation,
2) §€nerate questions as a method to acquire more informa-
tion and to clarify uncertainties, S)Iﬁtilizé information
in decision-making, 45 det gﬁ/gmbeddéd‘queg in their envi- )
ronment, and 5) adopt behavior patterhs and sfrategies which
may facilitate control over their environment. They were

i v

a;;eiiﬁhnd to differ in their 1) rediance on external

explication of task requirement, 2) abstraction of relevant
' -
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from irrelevant information, and 3} motivation to know more
and need to conérol (Cork, 1978; Davis and Phares, 1967;
Joe, 1971; Lefcoprt, 1967;)Lefcourt, Gronnerud, and McDonald,
1973, Lefcourt, Lewis, and Silverman, 1968: Lefcourt
and Wine, 1969; Phares, 1968 1975, 1980: Pines and Julian,
1972; Rotter, 1966, 1975 Ryckman, 1978; Seeman and Fvans,
1962; and Seeman, 1963). |

The findings supgest that internals when,compared to

externals: 1) generate more hypotheses and deductions

(Dafis and Phares, 1967; lLefcourt et al., 1967;: Seeman,

, 4
1963; and Seeman and Evans, 1062): 2) have superior encoding

and decoding abilitifs (Joe, 1971; Lefcourt, 1976; Phares,

1980; and Rotter, 1975); 3) relv on internal standards

. : .
"(Cork, 1978; Lefcourt, 1972; and lefcourt and Wine, 1969);

4) ﬁosseés a greater power of observation‘(Lefcourt et af.,
1967{ Lefcourt et al,, 1973); and 5) have a greater ten-
dénc;-%o'disregard irrelevant information (Lefcourt, 1972;
and Leféodrt and Wine, 1969).

The cognitive processes which are essential for effi--
cient deductive reasoning pe forman;e, include the ability
to: 1)} analyze the antecede t-consequéﬁt interrelétion-ﬁg
ships of the premises and the hecessary conclgsions; )
2) correctly comprehend and interpret the prestes and the
conclusion' 3) disregard incidental ;nformarlon that may

»
1nterfere with drawing conc1u51on5 from the given premises;

and 4) have superior memory skills particularly that of -
o ‘
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retention. Also important are the ability to generate - . ]
deductions, a belief in consistency ofhoécurrence of events,
and a reliance on internal standards (Copi, 1972; Lnnis,
1969: Evans, 1978; Revlis, 19753 and Wohlwill, 1968).

The research findings discussed in the preceding sec-
tion of the review of the literature reflect on a number of
important dimensions of effective cognitive functioning, the
comparative standing of internal and external control
individuals on the aforementioned abilities.

Based on the literature one can postula%e a relation-
ship hetween an individual's standing on the locus of con-
trol of reinforcement dimension and his/her performance on
deductive conditional sentence reasoning tasks. In other
words, subjects scoring at the internal end of the locus of
control of reinforcement scale are more likelv to score
higher on a deductive conditional reasoning tas} than arve
subhjects scoring at the external end of the scale.

Taking into consideration tvpes of pattErns of argumen-
tation and types of content, the following specific hypotheses
are made: )

1) Given the valid pattern of argumentation, internal
jocus of control individuals display more ah111tv on
concrete-familiar, .suggestive, and symholic contents than
do external locus of control individuals.

It was previously discussed in the review on deductive
conditional reasoning that the rules of inference used in
the present study were found to be basic among hoth adults
and children. Tt was also mentioned that moré errors are
committed hy respondents when solving prohlems requiring
inferences of the invalid pattern of argumentation. 1In
other words, problems of the invalid pattern were found to
be more difficult than those of the valid pattern. In the
review, it was suggested that in the cgge of invalid patterns
of a%gumentation where na unique conclusion necessarily fol-

lows from the given premises, moTe alternative responses would

1
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he deduced as probable conclusions to the given premises.
In such a situation performance would he aided by cognitively
generating more deductions as probable conclusions and cogni-
tively verifying-their va]ihity as appropriate conclusions
to the given premises hefore selecting the correct response(s).
" In the literature internals, as compared to externals,
were found to prefer, select and perform better under skill
or ahiiity determined situations (Ryckman, 1979); they were
also found to generate more deductions, rely on internal
frame of reference and perform bhetter in situations that
require cognitiﬁe mediators and transformations. In view of
this, it is held that internals, congruent to their cogﬂitive
style preferences, would be more likely than externals to
regard tasks of the invalid pattern type as heing skill or
ability determined. .According]y, it is COn;istent with the
theoretical rationale of the preseﬁt study to advance the
following specific hypothesis:

2) Given the invalid pattern of argumentation, internal
locus of control;iﬁdividuals display more ability on concrq&e—
familiar, suggestive, and symbolic contents than do external
locus of control individuals, |

In this chapter, a review of the literatureygof locus
of control of reinforcement, as well as a description of
deductive conditional sentence reasoning format and the
characteristic modes of cognitive functions regarded as
essential for effective performance were presented.
General and specific hypotheses were formulated., The

next chapter presents details of the design of the study
adopted, ‘ N



CHAPTER 11
DESIGN OF THE STUDY

K In this chapter a description of the procedures fol-
16wéﬂ for the collection and analysis of data is presented.
The description will include an account of the samﬁle used,
the measuring instruments used in collecting the data, the
me thod hy which data was gathered, and the statistical

techniques adopted for the analysis of the data.

;| Sample
e The oripinal pool of subhjects from which the experi-

mental sample was selected was made up‘of 700 grade eight -
students of both sexes from five junior high schools of

the Ottawa Roman Catholic Separate School Roard. These
schools heing situated in three different geographical
areas of the citv, it is held that their students represent
different levels of the socioc-economic status. ltoreover,
these schools from which the subjects came cater to the
bilingual language needs of their respective communities.
The subjects included in the pool came from classes where
students were considered hy the school administrators and
-teachers to be of averﬁge scholastic ability. Therefore,
it is contended that the findihgs may be generalized to
other grade eight students residing in large urban communi-

ties within the province of Ontario.
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All suhjects in the original pool were administered

the Children's Nowicki-Strickland Internal-External Scale

(CNS-IF) followed by the Conditional Reasoning Test (CRT).

These two measuring instruments were combined in one hooklet.
Suhjetts were divided into internal and external locus
of contrel groups according to their scores on the CNS-IF
Scale. Fach item has either azYes\or No response which -
indicates either an internal or external orientation. In
scoring the scalé, scores are oBtained in the direction
of "external' orientation. The subject's score 1is the
total numher 6F ”external"‘choiceé. Therefore, the more
"external' choices are checked, the higher the score, In
the present study the cut-off criteria used fo form the two
extreme groups was the 25th and 75th percentile. This pro-
duced a sample size of 312 subjects of both sexes. Sub-
jects whose scores were equal éo or less than 10 were
defined as internals (n = 142, x = 8.17, s.d. = 1.68).
Subjects whose scores wvere fqual to or greater than 18 were
de fined as externals (n = 170, x = 20,135, s.d. = 2.195).
The remaining subjects were not used in the present study.
When the extreme groups of internals and externals
were differentiated in.terms of sex, equal numbers of males
(n'=l71) and females (n = 71) among internals and equal
numbers of males (n = 85) andlfemates (n = 85) among exter-
nals were 6htained. It should be obsérved that the balancing

of male and female subjects was a pure coincidence.

*

-

—_
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Measuring Instruments

:

Locus of Control Reinforcement

According to Rottér, the first person to attempt fto
measure individual differences among adults in genera ized‘
expectancy or belief in external control as a psychological
variable was Phares (Potter, 1966). He developed a lLikert-
type scale composedlof 13linterna11y;ﬂnd 13 externally
oriented items which were established a priori. With this
scale he found some supporting evidence in predicting
hehaﬁior within a hehaviBral task situation. James (1957)

’ y .

enlarged and improved on Phares' (19é7) scale. Ilis new
scale proved to he more predictive in research dealing with
correlates of individual differences in generaiized expec-
tancy (Rotter, 1966). Finally, after a series of revisions,
Rotter, lLiverant,. and Crowne (1961) developed a 29 itém
scale in the form currently used in research. The present
scale did awav with the idea of having subscales and has a
better control for social desirability. This scale is com-
monly known as Rotter's I-FE scale and is a forced-choice
scale in which the suhject reads a pair of statements and
indicates with which of the two he or she agrees more
strongly (RotFer, 1966).

The items of Rotter's I-F scale are scored in 'the

ditection of belief in external locus of control. The-

score is the total numher of external choices made. The’
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scores range from 0 to 23 (the remaining 6 are used as
fillers intenﬂed to make somewhat more ambiguous the pur-
pose of the test). A score of 0 means that respondents
have not selected any items that indicate an external con-
trol orientation. These subjects are referred to as Inter-
nals. A score of 23 indicates\that the respondents have
selected all of the items that ilpdicate external control
orientation. These suhjects are)referred to as Externals:
As Rotter (1966) has indicated these are the extremes of a

continuum, -.

Considering the extensive hody of research with adults
using Rotter's I-T. scale, it seemed appropriate to extend
an investigation of the locus contnol variable to children.
The fitst 1-T. scale for children was tonstructed by Bialer
and Cromwell (1961). The scale is a 23 item questionnaire
with yes-no responses. The second scale was constructed

by Battle and Rotter (Rétter, 1066). -This scale 1s more
projective in nature; it presents the subject with six

situations hased on the Posenzweig picture frustration

approach. The third questionnaire, the Intellectual-

Academic—Responsihiiipy (IAR)} was developed by Crandall,
Katkovsky, and Crandall (1065). Their scale is a more
specific scale aimed at assessing children's heliefs in
réinforcement exclusively in intellectual-academic-
achievement situations. The items in this scale (IAR)

attempt to determine whether or not the child helieves that

-1
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he, rather than other persons, usually causes the successes .
and failures he experiences in intellectual achievément
situations,

The limitation among these scales developed, is that
none attempted to provide a glohal measure of the jnternal-
external dimension (Strixkland, 1973).- The main criticism
of Bialer-Cromwell's scale for children is that it lacks
standardization. Battle and Rotter's scale is said to be
difficult to administer to large groups and it lacks in-
formation about its reliability coefficient scores.
Crandall et al.'s TAR scale is weakened by the fact that
it measures only perceptions of personal versus outside
control of intellectual aﬁhievements which is a specific
measure. With the objective of providing a glohal measure
of the internal-external dimension, across various situa-
tions the Nowicki-Strickland scale for children was devel-
oped (Strickland, 1973). This scale has shown substantial

construct validity, internal consistency, and reliability.

The Children's Nowicki-Strickland Internal-External

(CNS-IE) scale consists of 40 items that are answegéd either
YIS or NO by piacing a mark next to the selected answer.
The questions asked describe reinforcement situations across
interpersonal and motivational areas such as dependency,
affiliation, and achievement (Strickland, 1973). The
internal-cxternal personal characteristics that the CNS-IE

atempts to measure is hased on Rotter's definition of the
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internal—external locus of control dimension. Similar to
Rotter's scale and method of scoring, scores are obtained
in the direction of external control orientation and the
subject's score is the arithmetic sum of external choices
selected. A high score is an indication of an external
locus of control.

To test the reliability and validity of CNS-IE, it
was given to over 2,000 children from grades 3 to 1Z.
Internal consistency coefficients via the split-half method,
corrected hy the Spearman-Brown formula has béeﬁ found to
he v = .63 {(for grades 3, 4, and 5}, 1 =.63 (for grades 6,
7, and B), T = .74 (for grades 9, 10, and 11}, and v = .81
(for grade 12) (Strickland, 1973). The test-retést reli-
ability measures reported for a 6 week period are .65 for
- the 3rd gréde, .66 for the 7th grade, and .71 for the 10th
grade: |

To investigate the construct validity of the Nowicki-
Strickland scale, it was related to other measures of locus
of control. The correlation coefficient with TAR scale
were r = .31 (n = 182) for 3rd grade and r = .51 (n = 171)
for 7th grade. The correlation with the Bailer-Cromwell
score was significant r = .41 (n = 29) fof children aged
9 to 11 and with Rotter's scale the coefficient score in

two studies were r = .71 (n = 76) and v = .38 (n = 46).
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Conditional Reasoning Test (CRT)

The Conditional Reasoning Test (CRT) is based on five

hasic principles of deductive ‘conditional reasoning. These
principles of reasoning include three valid patterns of
argumentation and two invalid patterns of argumentation.
The five principles of reasoning are presented below in
symbolic form to illustrate the nature of the logical

inferences involved: . N

1. Affirming the antecedent

Tf B, then Q
p

*1. Q
2. Not Q
3. Neither 1 nor 2 necessarily follows

2, Denying the consequent

If P, then Q
Not Q

*1, Not P
2. P
3., Neither 1 nor 2 necessarily follows

3. llypothetical Syllogism

If P, then Q
If g, then R

*1. If P, then R
2. If P, then not R
3. Neither 1 nor 2 necessarily follows

* indicates the correct answer.

- N
~
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:

4, Affirming the Consequent

If P, then Q
0

5

1. P
2. Not P 7
*3. Neither 1 nor 2 necessarily follows

5. MPenying the Antecedent

If P, then Q ' -
Not P

1. Not Q
2. Q
*3. Neither 1 nor 2 necessarily follows

Tn the first three patterns of argumentation, a ﬁnique
‘conclusion necessarily follows from the given premises,
therefore they are valid patterns of argumentation. In
arguments four and five, no unique conclusion necessarily
follows from the given premises and therefore:they are
invalid patterns of argumentation:

Eéch item of the CRT is written such that the major
and the minor premises conform to one of the five princi-
ples of inferences. Three possible conclusians are pro-

vided for each item. The subject's task is to select one

of the three as the correct conclusicn to the given premises,.

There are 60 items in the test. These items are
divided into 36 items measuring valid patterns of argumenta-
tion and'24 items measuring invalid patterns of argumenta-
tion. Fach type of inference includes 12 items egually

divided into the concrete—familiar,'suggestive, and symholic

AU
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contents. The student's score on each principle of ;infer-
ence ranged from 0 to 12. Items associated with concrete-
familiar content have gfﬁtlusions which state facts within
the children's experﬁbnée. The truth status of these items
.is neutral. An example is: "if the first sign is correct,
then the second sign is correct." Items associated with
the suggestive content have conclusions which fefer to
things within the ghildren's experience but which contradict
known facfs._ An example is: '"if Ottawa is a céf?f/iien
chickens have four legs;“ Items associated with symhglic
content have conclusions which contain symhols. ‘teanings
to these symhols are what the reader chooses them to be.

An example is: "if x, then y."

The reliahility estimates for the CRT have heen estah-
lished for grade 8 students in a study done by Amin (1977).
The KRZO reliahility estimates for the valid and invalid
patterns subtests ranged from .82 to .85, "For the concrete-
familinr, suggestive, and symholic content ;uhtests, the
reliahility coefficients ranged from .81 to .92. These
indices fall within the range of reliability indices nor-
mally considered adequate for instruments of this type

(Amin, 1977).

NData Collection

The experimenter followed the procedures outlined for

o . \
administering each of the tests. Complete protocols of the
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instruments are provided in Appendix A.. The CNS-IE scale
and the CRT instrument were combined into one hooklet and
administered during one class session of 45-50 minutes.

The Children's Nowicki-Strickland Internal-Fxternal

(CNS-IE) scale was read aloud while the siubjects checked
either YFS or NO on an answer sheet. According to Nowicki
and Strickland (1973), this allows for more understanding
~of the itg%é. In answering the CRT, the subjects worked at

their own rate and were allowed all the time available in
order to finishf\ Those suhjects who could not finish the
CRT, even when more time was given, were not included in
the original pool oflsubjects.

As detailed previously in cﬁapter one, types of pat-
terns and types of content of argumentation were found to
affect performance. To aliow for a hetter study of tﬁe

- relationship hetween the independent variable locus bf con-
trol of reinforcement and‘performance on deductive condi-
tional reasoning task, neither items of valid and invalid
patterns nor items of the concrete-familiar, sugégstive;
and symbolic contents were respectively comhined to yield

global performance scores. In addition, studies by Amin

(1977),.Ennis and Paulus (1965), and Miller (1968) report .
(fﬁ\-”JLegative correlation coefficients between valid and invalid
pattern items. Also, it appears from the discussion on the

tvpes of content that higher levels of cognitive functioning

are required to solve reasoning tasks as one moves from
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concrete-familiar to suggestivé-to symbolic contents.‘ For
these ;g&gqns, the multivariate analysis approach
was selected as the statistical measure. ~Scores for
concrete-familiar, suggestive, and symbolic contents were
computed'for valid as well as for invalid patterns.. This
yielded six performance .scores for each extreme groups.
To'test the hypotheses, two two-way multivariatg-
analyses éf_variance were computed using locus of coﬁtrol

4 .
of reinforcement and sex as independent variables and

ncrete—familiér, suggestive, and symbolic ag dependent
variables of both valid and invalid patterns of argumenta-
tion. To provide additionai information, two univaridéé ’
analyses of variance were computed using the same program

which yielded the multivariate analjsisT/ﬂ$ﬁ3‘ﬁslected

\ )

alpha level of significance was set at ,05 which is con- Y

sisfent with common practice in related research.

o

Lr\;f; -



CHAPTER III

RESULTS AND DISCUSSION T Ty
. \ -

This chapter ;ncludes a presentation of descriptive
data followed by the result of testing the hypotheses.

The chapter concludes with a discussion and summary.

Descriptive and Inferential DNata

Internal locus of control individuals were operation-
ally defined as those subjects who scored 10 or less on the

. Children's Nowicki-Strickland Internal-Fxternal (FNS—IE)

scale (n = 142,.x = 8.16, s.d. = 1.67), whereas external
locus of controi individuals were defined as those subjects
who scored 18 or more (n = 170, x = 20.13, s.d. = 2.19).
These two extreme groups represented the top and bottom 25%
of the total subjects tested
Table 1 dlsplays the means and standard dev1at10ns for

the two extreme grbups\on the CSN-IE as well as the descrip-
tive statistics for concrete-familiar, suggestive, and
symbolic contents for valid and invalid patterns of argu—.
mentation. ‘

PTahle 2 displays the Pearson correlation coefficients
hef;een the independent variable locus of control of rein-

forcement and the dependent variabld concrete familiar

content, suggestlve content, and symbdlic content for valid -

and invalid patterns. It 1s observed that negatlve

/
C

@
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.

Tahle 2

Pearson Correlatiqp Coefficients hetween Locus of Control
of Reinforcement and the Content DNDimensions for (’—4
Valid and Invalid Patterns of Argumentation

Valid Invalid
C-F SuG SYM C-F SuUG SYM
CNS-1FE -n.27 =0.33 -0.25 0.13 0.18 0.19
C-F 0.70 0.40 -0.56 -0,57 -0.,44
Valid sug 0.53 -n,48 -0.55 =-0.55
SYM -0.30 -0.35 -0.51
C-F 0.70  0.48
Invalid SUG 0.57
SYM
N = 312 ‘
C-F = concrete-familiar
SUG = suggestive
SYM = symbolic
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correlation coefficients were ohtained between locus of
control of reinforcement and the three content for valid
patterns; whereas posiéive correlation coefficients were
obtained for invalid patterns.
Table 2 also shows negative correlation coefficients
hetween the valid and invalid patterns of argumentation.
To test, in its null form, the hypothesis thaf, under
the condition:of valid patterns, there is no difference
in performance between internal and external locus of con-
trol individuals on cnncréte-familiar, suggestive, and
éymhqlic contents of a ‘deductive conditional reasoning
' : .
task, a two-way multivariate analysis of variance was used.
The program used to compute the analysis was the Full Rank

Multivariate Linear Modei (FRMLM) by Carlson and Timm (1974}.

The variables used were locus of control of reinforcement

and sex as the independent variahies and concrete-familiar,
suggestiv%, and symbholic contents as the dependent variahles.
The results of the multivariate analysis of variance yielded
the following F statistics: .14 for the interacdtion between
the independent variables; 4.75 for the independent variahle
sex and 15.13 for the main independent variable locus of
control of reinforcement. The degrees of freedom for all
three F statistics was (3,'3?5). For the interaction effé;t,
a non-significant (p > .05) é>}atio was observed, whereas
significant ﬁp < ,05) F ratios werg observed for the variables

locus of control of reinforcement and sex.

Al

s‘- ﬁ‘
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To p}ovide'additional infofmation, a univariate analy-
sis of variance-was computed using the same program as that
used for the multivariate analysis (FRMLM). The same inde-
pendent and--dependent variahles were used. The results of
the univariate T étatistics are reported in table 3,

Table 3 shows a significant F-ratio for the locus of con-
trol variable a non-significant (p-> .05) ratio for the effect
of the sex factor on symbolic content and sién{ficant
(p < .05) ratios on suggestive and symholic contents.

To test, in its null form, the second hypothesis ;;2\,
under the condition of invalid patterns, there is no -
difference in performance hetween internal and external
locus of control individuals on concrete-familiar, sug-
gestive; and symholic contents of a deductive conditional
_rgasoning task, a two-way multivariate analysis of variance
was used., The same FRMLM program as that used for the
invalid patterns, with locus of control of reinfﬁrcement
and sex as indepenaeht variables and concrete-familiar;
suggestive, and symbolic contents as dependent variabhles.
The multivariate T statistics obtained were: .59 for the
iﬁteraction hetween the independent variahles,ll.ZS for the
effect of the independent variable sex, and 6.33 for the
effect of the independent fariahle locus of control of
reinforcement. The degrees of freedom for all three F.
statistics was (3, 306). Noh—significant (p > .05) F ratios

[

were observed for the interaction and sex effects. A
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Two-Way linivariate A%alysis of Variance for Locus of

i Control of Reinforcement, Sex, and Content

Dimensions for Vajlid Patterns of Argumentation

Variables
Dependent Independent df MS 3
5 3
CNS-IFE (1,308) 180.72 . 26.,908*~
C-F SEX (1,308) 94 .80 14,15**
CNS-IE x STEX (1,308) .04 0.02
§
NS-1IFE (1,308) 454,25 42.76**
SUG SEX (1,308) 52.17 4,91*
CNS-IF x SFX (1,308) 1.75 0.17
CNS-1E - (1,308) 237.0 18.77*
SYM - SEX (1,308) 19.93
CNS-IT x SEY (1,308) 0.02
LY ) S~
* p < .05
** p < 0005
C-TF = concrete familiar
SUG = suggestive
SYM = symboalic &
L p /' _

O
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significant (p < .05) F ratio was ohserved for locus of ‘
control of reinforcemént effect.

To proﬁide more information, a univariate analysis of
va;iance was'computed using the same FRMLM program which
was also used for the multivariate analysis. The results
are reported in tahle 4 where the independent variables are
Jocus of control of reinforcement and sex and the dependent
variables are concrete-familiar, suggestive, and symbolic
contents. In tahle 4, it is observed that non-significant
(p > .05) F ratios were ohtained for the interaction hetween
the independent variahles as well as for the sex factor,
wﬁereas, a significant (p g .05) F ratio was obtained for
the locus of control of ‘reinforcement factor.

“The ahove section répﬁrted the descriptive data as well
as the results of the multi- and univafiate analyses. In

‘the next section, a discussion of the results of testing

the hypotheses 1s presented.

Piscussion of the results

N\

- The non-significant (p > .05) F ratios obtained for

t@g/inggfaction hetween locus of control of reinforcement
and sex, 'respectively for valid and invalid patterns of
argumentétion, as shown in tables 3 and 4, indicate that
locugf%ficontrol of reinforcement dogs not interact with
the seL f the suhjects of the presentistudy to affec}t per-

{

formanjf on logical reasoning. The non-significant effect

"
<

oy
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Tahle 4

Two-Way llnivariate Analysis of Variance for Locus of
Control of Reinforcement, Sex, and Content Nimensions
for Invalid Patterns of Argumentation

Variables

NDependent Independent df MS ' F
CNS-1IF (1,308) 14.28 8.16*

C-F SEX (1,308) 6.05 3,47
CNS-IF x STX (1,308) 0.05 0.03
CNS-1IF (1,308) 23,05 13,32+

SUG STX (1,308) 4.67 2.70
CNS-IF x STX (1,308) 0.18 0.11
CNS-IE "~ - (1,308) 74.06 16.17**

SYM SEX _ (1,308) 5.81 '1.27
CNS-IE"x SFEYX (1,308) 7.07 1.54

* p < .05 ‘ \‘ij

** p o< ,0005

C-F = concrete-familiar

SUG = suggestive

SYM = symbolic
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of the sex factor on performance on concrete-familiar,
suggestive, and symholic contents of the invalid patterns
indicate that the sex of the subject is unrelated to his

or her performance on deductive conditional reasoning

tasks particularly of the invalié patterns of érgumentation.
However, the significant effect ohserved for this factor on

performance of the valid patterns of argumentation indicate

that the sex of the subject is related to deductive condi-

LY

tional reasoning performance hut only for the concrete-familiar
and suggestive contents of the valid patterns of argumentation,

This finding is contrary to studies by Fnnis and Paulus

(1065), Miller (1968), and Roherge and Paulus (1971), which

v

used a measuring instrument similar to CRT, but reported

no effect of sex on logical reasoning performance. In the
preseﬁt study the sex variable was included for the purpase
of clarity and as a control measure for any probable con-
founding effect on the performances of the respondents on
deductive conditional re;;;;fﬁg\xasks. The I' st ics
for the sex factor {tabhle Si.and—;;;\EbTTEEEGEE;:g per-
formance mean scores obtained by internals and extefnals on
valid patterns indicate tha; internal and external feﬁales
scored significantly higher than their male counterparts

on the concrete-familiar and suggestive contents (table 1). No
significant mean difference was observed hetween males and
females on the symholic content of the valid patterns.

This superior performance of females imply that at this

/
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stage of their development, grade 8 girls seem to be more
able than bhoys to perform deductive conditional reasoning
tasks of the valid patterns of argumentation using concrete-
familiar and suggestive cohtents. However, when using sym-
bolic content which presents a more difficult task, no dif-
ferential performance potential appears to exist hetween
the two sexes. This information,which suggests that dif-
ferent iearning strategies should be employed for boys and
girls,cbuld be significant to hoth teachers and curriculum
planners. J

‘ The signifiéant (p < .035) F'ratio'associated'with the
factor locus of control of reinforcement aﬁd the content
dimensions for_valid patterns of argumentation, as shown in
tahle 3, indicate that the personality dimension is related
to performance on deductive conditional reasoning tasks.
This result allows for the rejection of the null hypothesis
of no difference in performance between internals and
externals undgr valid patterns of argumentation. The cor-
responding performance mean scores for internals and ex-
ternals on the valid patterns as shown in table 1, indicate
that internals performed hetter than externals on concrete-
familiar contents, suggestive contents, and symholic con-
tents of the valid patterns of argumentation. This sﬁpports
hypothesis one. .

It will he recalled that the main task in deductive

conditional reasoning requires the respondent to infer

.

.
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MY

logically valid conclugions. A characteristic related to
logical reasoning that arises whenever the validity cTi-
terion isiapplied to thé 10gica1 arguments is the truth of
the premises and the conclusion in terms of daily experiences.
Thus, in solving legical reasoning tasks,-it is important 7
for the respondent to he able to distinguish hetween logical
validity and truth. It was previously noted that in concrete-
familiar content the truth status is neutral, and in sug-
gestive content the respondent has to infer a conclusibﬂ
which contradicts factual knowledge, whereas in symbolic
content the respondent attrihutes personal meaning to the
symhols. The finding which shows the superior perFormanEe
of internals tends to indicate that internals have a greater
capahility to differentiate hetween the validity status and
the truth status cof an argument. Moreover, it indicates
their greater abhility to make.abstraction of and retrieve
their past experiences especiaily when effective performance
requires them to do so.

Though table 4 reveals a significant main effect of
the factor locus of control of reinforcement on deductive
reégoniﬁg performance, the performance mean scores reported
in gsle'l_ indicate that undér invalid patterns of argu-
ﬁeﬁéatioqlit is the externals rather than phe internals who
scored higher on the three contents. This finding is con-
trary to the stated hypothesis tﬁat'internals perform hetter

than externals. ' Failing-to reject the null hypothesis of
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no difference in performance between internals and exter-
nals the following probable explanation is presented. It

is heid that the reasons behind the hetter performance of
externals on tasks involving invalid patterns of argumenta-
tion lies'partly in the nature -of the type qf Tesponses
required by the deductive conditional reasoning tasks em-
ployed in the present study and partly in the personality
characteristics of the respondents. In the reviews of the
research on locus of control of reinforcement by Joe (1971),
Le fcourt (1966), Phares (1976), and Rotter (1966), it is
sﬁated that internals have been found to prefer skill-
determined situations whereas externals prefer situations
defined as chance-determined, - Accordingly, it would seem
that as the task becomes more difficult and more skill-
based, internals would be more inclined tg seiect answef's
which appear to them to reflect skill or ahilityf On the
other hand, externals, given such a situation, would be more
inclined to select answers which appear to them to reflect
chance. Since internals most likely would reg;rd the task
of solving invalid pattern items as skill-determined, they
would most likely hesitate to choose the response "neither

1 nor 2 necessarily follows,"” for such a response to a skill
tas} might be taken as an indication of uncertainty and
would therefore be unacceptable to them. In contrast,
externals because of their tendency to prefer chance-

determined elements, may more readily accept and select

[
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just such a response. Consequently, such a response set
.wohld result in externals scoring higher than internals on
the invalid pattern items and lower on the valid pattern
items. If it is to he argued that externals have the
necessary skills or are more ahle than the internals to
solve prohlems of the invalid patterns, then ceryﬁinly they
should be able to solve problems of the valid patterﬁs
which, as stated previouslyl, are easier to solve than the
invalid type. [owevet, this does not appear to he the
4 .

case as revgaled by the significantly greater performance

of internals on all three contents of the valid patternms.
The present study, therefore, ds in;lined to conclude that
thelhigher scores ohtain;E\By ﬁhe externals are based pri- -
marily on their greater inclination to.selqct chance-
related responses whicﬁ in this pérticular situétion happen
to be the correct response for the invalid pattern items.

The marked decrease in mean scores for “interhals and \
externals on all three contents from valid ‘to invalid pat-
terns of argumentation and the negative correlation coef-
ficients observed in table 2 for valid and invalid patterns
seem to imply that different inferential abilities may be
involved for solving items of the valid and invalid patterns
of argumentation. MoreoV;r, the above observations and the
reversed pewformance behaviors of internals and externals
on valid and invalid patterns suﬁpdrt the findings of -Amin

»

(1977), Ennis and Paulus (1965), and Miller (1968} studies
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where. it was founduthat those who scored high on the valid
pattérns.scbred ldw on the invalid patterns of argumenta—
tion. This finding seems to indicate that most grade 8
- school chiidren have not fully grasped the "if, then" sup-
positions ef the_deductive’c@ﬁditibnal réasoning of‘thek;'

S

'invalid.type of argumentation. In other words, their Lf“ <\\\
ability—to generate many alternative hfpothetiqo—conditiqnal
deductions éf the invalid pattern of argumentatfon is.
limited. 'The pedagogical significance of this finding is
that it provides specific. information on the limitations of
the ability of grade 8 studeﬁts to perform deductive condi- -

. ”\\U/ ’ ’ :
tional reasoning of'the invalid type in the absence of for-
mal classroom instructi&ns. This information should be

.

valuable' to teachers as well as to curriculum planners.

It is observed in tahle I that the performance migﬁ?

L3

es ohtained for internals and externals decreases from

ndicate fha thg_hietarchy of difficulty of the cs ;

nsions, that isjf£Lm the least to the most difficult is
/ﬁmgv,// conéreie-famili%;;/;uggestive, and sym ol?c. This findi

/j ~ is consistent with other fiﬁaings reéported in thehlitera-

" ture which show th%ihreasonigggtasks using symbolic content

are more difficuli an veasoning tasks using either sug-
'géstive content or concrete-familiar content. It is thérej

fore implied that content plays an important role in

-
s
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4

deductive reasoning and that conditional rSESoning ability
varies with ;esﬁect to the content, in which the argument . i
is presented. ‘Sucg_information should be important to

. teachers when plannihg and selecting their teaching strate-
gies since %aﬁiydicates poesihle sources of difficulty that
may Be related to deductive reasoning performance.

A noteworthy observatil at may indicate a difference

between internals an externais isl revealed by the signifi-
cantly greater magﬁitude ohtained for the performance me an
- di fferences for the suggestive content of the valid patterns'
(see table 1). It was previously stated that in using( ug- .
_gestive conteﬁt where part of the premises etates'sometiing
true in terms of daily experiences while the other part
—. :

states something false, the respondeht is required to infer
M

-‘eonclusions which contradict factual knowledge. . It is held

‘that the.above ohservation reflects the ability of Lager-
nals, more so than externals, :to differentiate befwg
1og1ca1 validity and facﬂLal knowledge This finding
clearly supports the tontention that internals Have more
effective cognitive functioning because it is an indication
of their greater cognitive diff%?entjation and: ability to
perform deductive reasoning. &
Though.the hypothesis e;;;}ng the better performance
,ofwiQxﬁrnals on the invalid patterns of argumentatlon was 2
not supported by the findings of this study, the hypothesis

which stated an indication of the superior performance of

m
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"internals 'in solving deductive conditional reasoning tasks

~of the valid pattern of argumentation was strongly sup-

ported. In general, it is reasonable to conclude that under
contemporary classfﬁ&@ coﬁditions where no formal instruc-
tions in logical reasoning is giveh, an individual's
standing on the locus of control oflreinforcement dimension
is related to deductive conditional sentence ;2;soning tasks
using the valid patterns of argumentation. Furthermore, |
the findings imply Fhatithe cognitive functioning charac-
teristics that disfingui;hes internals from externals favors

them in the performance of deductive conditional reasoning

tasks.

&



SUMMARY AND CONCLUSION

The purpose of the present study was to explore a
.relationship hetween the personality dimension of locus of
control of reinforcement ;s postulated by Rotter and per-
formance 65 deductive conditional reasoning tasks. The
existence of such a relationship was posited as a function
of the congrﬁence of certain personality characteristics
and certain necessary cognitive processes involved in the
solving of deductive conditional reasoning tasks.

,lThe sample used consisted of 312 grade 8 students of
both sexes. The lbcus of control meaéure was obtained by

administering the Children's Nowicki-Strickland Internal-

External Scale (CNS-IE). Subjects scoring in the upper

and lower 25% of the scores obtained from the locus of con-
trol measure were included in the sample for testing the‘
hypotheses. Suhjects scoring 18 or more were operationally
defined as externals (n = 170, X = 20.13, s.d. = 2,19), and
subjects scoring 10 or less were operationally defined as
internals (n = 142, x = 8,16, s.d. = 1.67). Performance .

scores were ohbtained by administering the Conditional:

Reasoning Test (CRT). Valid patterns of argumentation

include items of sentence conditional arguments where a
unique conclusion_necessarily foliows from the given pre-
mises. In the present test, there were 36 such items.
'qualid patterns of argumentation include items of sentenqﬁ

conditional arguments where no unique conclusion necessarily
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follows from the given premises. In the present test there
were 24 such 1tem5 . -
To test the hypotheses, two two-way multi- and uni-

variate of variance were used with the level of

ses
significance set 05. The two independent variables were
locus of control ef're1 forcement and sex, and thg dependent
variables were the subconte(ts concrete-familiar, suggestive,
and symbolic repeated for both valid and invalid patterns.

The results obtained supported the hypothesis that an
individuai's standing on the locus of contrcl of reinforcement
dimensipn is related to ability in deductive conditional reasoming
tasks using valid patterns of argumentatipon. The relatiqn-
ship was such that those individuals who scoxed toward the
linternal‘end 4u;5gsiie“:;rformed‘better than those indi-

viduals who/scored toward The—gxternal end. The hypothesie

%“t“
of no difference in performance tween internals and

externals on reasoning tasks for the invalid patterns of
argumentation was not rejected:s Accordingly, it was pro-
posed that the better performance of externals might be
attrlbuted to their tendency* to prefer and select chance-
related responses. Since this is only a Speculatlon, fur-
ther research is needed to study whether 1nternals and
externals do in fact perceive such conclusions differently.
This mey be achieved by studying the type of logical errors
-made on deductive conditional tasks as used in the present

study and the frequency rate of selecting the conclusion
L]

N
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"neither 1 nor 2 ﬁecessarily’follows,g\

As for the ef?éct of the variablé\sex on the per-
formance of internals and externals, significant effects
Jﬁere found only for the concrete-familiar content and
suggestive content for the valid patterns of argumentat;on.
It is suggested that additional research is needed to fﬁr—
ther clarify the role that the se¥ of the subject plays in
deductive reasoning performance. In the present study the
sex‘Variahle.was included primarily as a precautionary
measure, and the results éupport the need for caution.

The ggneral'conclusion of the present study is that,
under contemporary conditions of formal classroom instruc-
“tion, a child's helief of whether or not he controls the-
occurrence of outcomes ma& be used to predict performance
on deductive conditional reasoning tasks, partiéuldrly
where valid patterns of argumentation are empioyed. To
allow for generalizations regarding the inferential ability
of internals and’'externals, it is suggested that future
research study their performance of other types of reasoning
tasks. In addition some study should be mahe of the reasons
advéﬁced in support of their inferred conclusions. When it
is possible to édvance such a formulation no doubt a deeper
understanding of those aspects“of the child's psychological
functioning will enahle concerned educators to-grespond more
effectively to the individual needs of the learner. It is
hoped that the findings of the present study contribute in

some small manner to the achievement of this objective.
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APPENDIX A, -
”

CHILDREN'S NOWICKI-STRICKLANUciNTERNAL-EXTERNAL SCALE

AN THE CONDITIONAL_REASONING TASK

3
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. The booklet in fropt of you is made up of two parts. Part I is a
qdestionnaire agbout your belief; and opiniong on things and':ieﬁts that you are
bound to have thought about or exper;enced at some time or other. There are
no right or wrong answers. The only right answers to the qﬁestions asked are

\\\\the ones that are right for you.
The gecond part-éf this booklet is a test of a special kind of ability.
It is a te%t of reasoning ability. |
It is ;gquired from you, in answering the questions of ‘this booklet,
to feollow the instructions carefully and ﬁo-answér all the qgestionsﬁto the

bestlof your knowledge. Please, do not write on the booklet and please start

and stop when asked to do so. You are to write your answers on the answér

v ¥ (

sheet provided.

L]
P -

> " In the answer sheet provided, you will see tAat the question numbers
. . . ‘ﬁ% ' 1 g
are arranged in a vertlcal order (i.e. from up to down} and that each question
has 10 digits starting from O to 9. To mark your answer to -a question, .first
find the number of the guestion on the answex_sheet, then blacken completely
and neatly the space within the small bracket of the number that corresponds_
to that of your answer. If you wish to change your answer, erase your first
- mark completely and then blacken-your new choice. Use only the pencil provided.

Now turn the page.

Please Do Not Open This Booklet Until -
You Are. Told To Do So By The Examiner. j'

)

B LT NER
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M .
‘ . - T |
. . PART Y : - |
) I |
' !
On the fol ﬁing pages you will find some questions which ask for ’ \\\xd

your reaction§ to many- things that you're bound to have thought about or ex-

*

perienced at %pme time or other. Each question shoq}& be answered ejither yes
or no. _Mark.your'answen on the answer sheet provided by first finding the

appropriate questioanumber and then blackening either the space _numbered
- . . ‘ (8
(1) or (2) corresponding®to your selected answer of yes.or no. If your answer
8 . .

to the question is YES, joifs;ggﬁi? the space numbered (l)‘in the answer sheet

provided. - If you answer NO to the' question, you blackeﬁ-épace numbeired (2).:

- IS
*

In the answer sheeE you will see 1Q digits to each question. Only (1) and

(2) are of concern here; the rest of the digits.will be ignored throughout

. e . ‘
this, section. ‘ ot : Co :

Example: *

0. Do you like baseball?. . . . YES (1) .
’ 0 (2)

[

* e ~ . w
. a, .
. RN '

answer YES}dyouzhlacEeﬁfin the answer sheet space number

‘you 
(1), as illusfrateél‘ .
0L (0) (W (2) (3).(4) (s) 7(6)“(’7) (8) (9) °

-1

’

-

bd .
fat

. If you answer NO, you blacken space numbered (2}, as illustrated®

0. (0) (1) (lﬁ (3} (4) (5).(6)*(7) (8) (9)

- ~ ‘

Your answer to the questions should be what you more strongly believe

4

to be true as far as you're concerned, rather than what you think should be

or would like to be true. Since‘¥h@_' estions ask for‘your neliefs and opinions,

£Ioy g ' ]
@101}5 Y there are no right or wr‘ong naswers. THE ONLY RIGHT ANSWERS TO THE
ES

S5 ARE THE ONES THAT ARE RIGHT FOR YOU If you are not sure of an

answer, mark whlchever that comes closest to being rlght for you. Answer the

v
questions carefully, and PLEASE DO" NOT OMIT ANY QUESTIONS..
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You Are

-

Please Do Not Open This Booklet Until

Told To Do So By The Examiner.

.

]
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1.

2.

S

5.

10.

Do you believe that moét problems will solve
themselves if you just don't fool with them?. .

Do you believe that you can stop yourself
from catching a Cold?. v einnrneserrnesnnns

-

Most of the time do you feel that getting
good grades means a great deal to YOU? . v e

Are you often blamed for things that just
aren't your fault?........... ereae

Do you believe that if somebody studies
hird enough he or she can*pass any subject?..

Do you feel that if things start out well
in the morning that it's going to be a good day
no matter what you do?......... Ceressaaaanes

‘Do you feel that most of the time it doesn "t p
pay to try hard because things never turn
out right anyway?......... -

Do you feel that most of the Ydme parents
listen to what their ¢hildren have to say?

et

T

Do you believe that wishing can make god
things happen?...cev.co.. s ..

..

: , 11. “When you get punish does it usually seem

12.

it*s for no pood reason at all?. ..........
" .

A
‘1

Most_pf_the time do you find At hard to
change a-friend's (mind) opinion?..... ..

p

YES
NO

YES

- NO

YES
NO

YES

NO-

YES
NO

YES
NO

YES
NO

YES
NO
YES

NO

YES
NG

{1}
(2)

{1)
(2)

(1)
(2)

(1)
(2)

(1)

(2)

(1)
(2)

(1)
(2)

B N\ - __k.m;.--""’_"'——_‘-_‘_-"'_—' B



13.

14.

15,

16.

17.

18.

19.

20,

21.

22.

23.

make it right?.fﬁ\<.... ...... tecereraraaaas

Do you think that cheering more than luck

Fl

Do you feel that it's nearly impossible to
change. your parents',mind about anything?..

Do you believe that your parents should
allow you to make most of your own decisions?

s 4

Do you feel that when you do something
wrong there's very little you can do to

Bo you believe that most kids are Jjust

~born good at sporis?.......... s ees e

Are most of the other kids your age
stronger than you? ....ceeeeersnneansnnsnss

Do you feel that one of the best ways te
handle most problems is just not to think
about them? ..... St st et et v s s e

Do yod feel that you have a lot of choice
in deciding whe your friends are? .......

c

If you find a four;ieaf clover do you
believe that it might bring you good luck?

Do you often feel thax_mhetﬁé} you do your
homework has much to do with what kind of
grades you get? ...ttt ittt

Do you feel that when a kid your age decides
to hit you, there's little you can do to
stop him or her? ... .eivueeran

y* v e s e v s
-

- ey

YES

No

YES
NC

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES
NC

YES
NO

YES

NO

(1)
(2}

(1)
(2)

(1)
(2)

(1)
(2)

(1)

(2)

(1)
(2)

(1)
(2)

(1)
(2)

(1)
(2)

(1)
{2)

(1)}
(2)
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24. Have you ever had a good luck charm?.......

.

25. Do yQu believe that whether or riot
people like you depends on how™you act?....

26. Will your parents usually help you if-
you ask them %o ? et eseareereeestas e

27. 'HaQe you felt that when people were mean
to you it was usually for no reason at all?

28. Most of the time, do you feel that you can
change what might happen tomarrow by what
you do today?.....ccvveeaennn sesaerseannes .

29. Do you believe? that when things are
going to happen they just are, going to

happen no matter what ypu try to do to
stop them? ..........{zf.u....... ...... e
|.§
235 Do you think that kids can get their own

way if they keep trying? ......covvereecnn.

31. Most of the time do you find it useless
to try to get your own way at home? .....

32. Do you feel that when good things happen
they happen because of hard work?......... .
cf -0
. . °
33. Do yoy-feel that wheh-somebody your age
wants' to be your enemy there's little you
can do to change matters? ....... creer e

34, Do you feel .that it's easy to gebt friends
to do what you want them to? ....c..c.0000

9

- ' !

YES
NO

YES
NO

YES
NO

YES
NO

YES
NO

YES

NO

YES
NO

YES
NO

YES
NO

YES
NG

YES
NO

(1}
(2)

(1}
(2)

(1)
(2)

(1)
(2)

(1)

(2)

(1)
(2}

(1)
(2)

(1)
(2)
(1)
(2)

(1)
{2)

kl)
(2)
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35.

-36.

37.

38.

39.

40,

75
Do you usually feel that you have little
to say about what you get to eat at home? YES (1)
‘ ' NO  (2)
Do you feel that when,someone doesn't
like you there's little you can do
about it? ......... teereusasegeraraanen YES (1)
_ 7 NO  (2)
Do you usually feel that IX's almost useless
to try in school because modt other children )
are just plain smarter than jou are? .... “YES (1)
"NO  (2)
4
Are you the kind of person whg believes .
that planning ahead makes things turn out .
better? ... il ceenas . YES (1)
) NO (2)
. . ] —
Most of the time, do you feel that you have
little to say about what your family decides S
to do? ....... e, e YES (1)
NO  (2)
Do you think it's better to be smart-than go
be lucky? ........ e ctaarera e P ! (1)
‘ ' ’ (2)
S .
e
Please Do Not Turn The @ge Until

You Are Told To Do So By The Examiner.

s



pAK: II Y ' 76

k4
(:&;— On the following pagesféf this test of reasoning ability, you

will be presented with problems in logic. The items which you will be pre-—

sented with are presented in verbal and in symbolic form. Each problem will

have two statements above a line. Below that line, you will flnd three possible
answers from which you will select the answer ‘you think follows logically

from the statements given above the line. 1In every problem you must accept

the statements above the line as being true. That is, whether the statements

are true or not in real li}E\Q?es not matter in these problemsl since you are

equired to bretend they are true. Sometimes the statements will contradict

hat you know and belleve to be true.: @aving accepted, for the purpose of

thls test, the statements above the 11ne as ALWAYS TRUE, your next task 1s to

~
choose from the statements founé beIow the llne the one which you think follows
logically f(rom the statements above the line.

@

n

Here is an example of a logic problem in verbal form :

BILL IS SMART. .
TED IS NOT SILLY.{"

e 1) Bill is not smart and Ted is not silly.
- 2) Bill is smart and Ted is not silly. -
3) Neither 1 nor 2 necessazily follows. /j

In the example, you must fi:@ﬁ accept the statements "Bill is smart!

and "Ted is not silly" as true. Having accepted the statements as true, your

task is to yeason in your mind which

.

conclusion to the statements above the line.

A T S <‘

statement below the line is a logical

[

-
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‘-. Here is an example of a logic preblem in symbolic form:

X

P. .
NOT @ .

e ey e

1) Not P and not Q.
2) P and not Q.
3) Neither 1 nor 2 necessarily follows.-

Y/Lh-this example, "P" and WQ" stand for any statements. Other

letters of the alphbet may also be used. A period is placed at the end of

the_line to remind you that "P" and "Q" are Statements. Again in this type

of pro%lem, you must accept that "P" and "not Q" are statements and they are

true. Below dfie line are three possible -answers from which you are to select

the statements you: think follows logically from the true stateﬁents above the

¢

line.

DIRECTIONS FOR MARKING YOUR ANSWERS ON_THE ANSWER SHEET PROVIDED:

‘. I \\\\\&

EXAMPLE : ' }

JOHN DOE IS A GLUB ,
THE EARTH IS ROUND

: s S .
. 1) “John Doe is a glub and the earth is round. )
- 2)

John Doe is a glub and thé earth is not round.
3) Neither 1 nor-2 necessarily follows. -
. e .
To answer this problem, you\must first accept the statemengé_”John
Doe is a glub" and "The earth is‘rousa“, which are above'the line, as true.

Next, your task is to reason which of the statements below the line ygu think

fotlpwg logically from the two statements above the lineg,

P o R
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If you reason that the statement "John Dce iQ\i glub and the earth

~

is nound"‘follows logically from the statements above the line, which must

be accepted as true, then blacken completely and neatly the space numbered

~

(1) in the answer sheet. Make sure you have the correct question number.

If.you reason that statement numbe} 2 is the correct answer, blacken space
numberéd (2) in the answer sheet. If you reason that neither statement 1
nor statement 2 follows logically, from the two statements above the 1iné,
blaéken space numbered (3). 1IN NO CASE ARE YOU TO MARK MORE THAN ONE-ANSWER

‘ \ TO THE SAME QUESTION. On the answer sheet you will see %0 digits to each
question. Only (1) (2), and (3) are of concern in this .test; the rest of
the digits will be ignéred.

-
If you are in doubt about the answers, mark the answer that seems

most logical to you. And if you wish to change your answer, erase your first

mark completely and then blacken your new chéice. '
“ﬁ»P:} , Each guestion should be answered. Do NOT OMIT ANY QUESTIONS.
Unanswered questions will be considered the same as if answered incorrectly.
DO NOT FORGET: All statements above the line must be accepted as
“true. For example, the statements 'John Doe is a glub” "the earth is
\ ' round” must be accepted as tﬁbe statements.” Next, decidefon one and only
. - P .
' ﬁﬁﬁijﬂ ) : . ' X . ,
one of the three concluding statements below the line, as being the statement

which logically follows from the statements above ‘the line. Keep these direc~

tions in mind as you detefmine the correct/ipswer to each of the following

.o | bS

questions.
If you have any questions, ask them now. . f
Please Do Not Open This Booklet Until
.. | You Are Told To Do So By The Examiner -
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IF IT RAINED, THEN THE GAME WAS POSTPONED.
THE GAME WAS POSTPONED.
el
1) It rained.
2) It did not rainl
3) Neither 1 nor 2 necessarily follows.

-

0.

IF X, THEN U.
IF U, THEN Z.
1) If X, then not Z.
2) If X, then 2.
3} Neither 1 nor 2 necessarily follows.

6l1.

62.

IF DOGS PURR, THEN CATS BARK.
DOGS PURR.,

1) Cats bark.
2) Cats go not bark.
3" NEIthEF 1 nor 2 necessarily follows.

-
2.

)
IF HORSES HAVE WINGS, THEN HORSES CAN FLY.
HORSES CAN FLY.

1
»

1), Horses do not have wings.
2) Horses have wings.
3} Neither 1 nor 2 necessarily follows.

63.

<

IF .THE CANTRACT IS LEGAL, THEN LANE IS LIABLE.
IF LANE IS LTABLE, THEN LANE WILL GO TO JAIL.

/
1) If the contract is legal, then Lang will

3) Neith

2)'If.th§{;29tract is legal, then Lane will go to jail.

nor 2 necessarlly follows.

not go to_jail.

of

64,

%

IF COLUMBUS DISCOVERED AM

RICA, THEN ONE PLUS ONE EQUALS TWQ.

‘ -
IF TWO PLUS TWO EQUALS #;fE, THEN COLUMBUS DISCOVERED AMERICA.

; 1) If two plus two equals five, then one plus one equals two.

2) If two.plus two equals fdgp, then one plus one is not equal to two.

.3) Neither 1 nor 2 necessarily follows.
A

65.

IF HARRY FINDS HIS MEAL TICKET, THEN HARRY CAN EAT LUNCH.

HARRY DID NOT FIND HIS MEAL TICKET.

1) Harry did not eat lunch.
2} Harry did eat lunch.
* 3) Neither 1 nor 2 necessarily follows.

Ve
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41. IF(%T SNOWED YESTERDAY, THEN SCﬂOOﬁE WERE CLOSED.
I

B

F| THE SCHOOLS WERE CLOSED, THEN THE\SIUDENTS WERE HAPPY.

f it snowed yesterday, then the students were happy.

1% snowed yesterday, then, the students were not happy.
3) Nelther 1 nor 2 necessarlly follows.

2
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42. IF EMILY IS ILL, THEN EMILY WILL STAY HOME.
EMILY IS ILL.

1) Emily will not stay home.
2) Emily will stay home.

3) Neither 1 nor 2 necessarily eTtows. .

43. IF BTILL ATTENDS,SCHOOL, THEN BILL PLAYS .BALL,
BILL PLAYS BALL.

1) Bill attends school. .
2) Bill does. not attend school.
3} Neither 1l nor 2 necessarily follows. -~

44. IF JACK WON_THE RACE, THEN JACK EARNED A TROPHY.
JACK DID NOT EARN A TROPHY.

1) Jack won the race,
2)eJack did npt win the race.
3) Neither 1 nor 2. necessarily follows

45,

) Y 3
»
IF DUCKS CAN FLY, THEN DUCKS HAVE FOUR LEGS. ‘
DUCKS DO NOT HAVE FOUR LEGS.

N
1) Ducks cannot fly. i : %
2) Ducks can fly. ' -
3) Neither 1 nor 2 mecessarily follows.

{

IF TIGERS ARE FEROCIOUS, THEN COAL IS WHITE.
.COAL IS WHITE.

1) Tigers. are ferocious.
2) Tigers.are net ferocious.

3) Neither 1 nor 2 necessérily fo;lows.

~ c ‘ -



A7, IF X, THEN Z.
NOT X. -
1) Not Z. '
2) Z.
3) Neither 1 nor 2 necessarily follows.
48, - IF ED MISSES THE PLANE, THEN ED WILL GO BY TRAIN.
ED DID NOT GO BY TRAIN.
1) Ed missed the plane. =2 : o .
2) Ed did not miss the plane. )
3) Neither 1 nor 2 necessarily follows. .
43. IF A, THEN B.
B. -
y} _____________
1) AL
2} Not A. .
3) MNeither 1 nor 2 necessarily follows.
50. IF A TRIANGLE IS SQUARE, THEN A SQUARE IS A RECTANGLE.
A TRIANGLE IS NOT SQUARE. Y
1) A square is not a rectangle.
«~ 2) A square is a rectangle. -
3) Neither 1 nor 2 necessarily follows, N
51. IF THE WEATHER IS NICE, THEN I'WILL PLAY GOLF.

81

. THE WEATHER IS NOT NICE.

-

1) Idwill play golf.

2} I will not play golf.

3) Neither 1 nor.2 necessarily follows.
T

52.(T

IF A, THEN B.
NOT B.

.1} Not A.
2) A. T
3) Neither 1 nor 2 necessgrily follows.



53. IF SUGAR IS SWEET, THEN VINEGAR IS SOUR.
The SUGAR IS NOT SWEET. '

1) Vinegar is not sour.
2) Vinegar is sbur. .
3) Neither 1 nor 2 necessarily follows.

%Y
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54. IF DICK WON THE RACE, THEN JACK PLACED SECOND.

JACK PLACED SECOND.

1) Dick did not win the race.
2) Dick won the race.

3} Neither 1 nor 2 necessarily follows.

. IF IF PEARS ARE VEGETABLES, 'THEN APPLES ARE FRUITS.
APPLES ARE NOT FRUITS.

i

1) Pears are vegetables.
2) Pears are not vegetables. .
3} Neither ¥ nor 2 necessarily follows.

X, THEN R. .
1) Not X.
» 2) X.
3) Neither 1 nor 2 necessarily follows.
i
\ -
57. IF DUCKS HAVE FOUR LEGS‘_THEN DUCKS CAN FLY.
/" DUCKS HAVE. FOUﬁ\LEG
1)"Ducks ¢can fly. N
2) Ducks cannot fly. N

3) Neither 1 nor 2 necessarlly follows.

s8. IF R, THEN S.

NOT R. ‘ "
1) S. t
2) Not S.
/// 3) Neither 1 nor 2 necessarily follows.

.‘Q’
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66. IF X, THEN Ro_ -~ <
X.

1) Not R. _
2) R- e . ) ) [
-3) Neither 1 nor 2 ‘necessarily follows:

67. IF THE FIRST SIGN IS CORRECT, THEN THE SECOND SIGN IS CORRECT.
THE FIRST SIGN IS CORRECT. :

N
45
Al
1
i
i
i

i _ 1) The segond sign is correct. ‘
‘ '2) The sécond sign is not correct. . . Ly
3) Eﬁ;tﬁer 1 nor 2 necessarlly folloys. :

68. IF 1 LIVE IN MANITOBA, THEN I'LIVE IN QUEBEC e
I DO NOT LIVE IN MANITOBA. '

1) I live in Quebec. -~ . '
2) I do not live ‘Tn~Quebec. .
3) Neither 1 nor 2 necessarily follows. )

1Y

69. IF L, THEN, M. ) - N .
IF M. THEN N. : _‘ _ . .

1) If L, then N. f .
2) If L, then not N.
3) Neither 1 nor 2 necessarlly follows

\

70. IF MONTREAL 1S A CITY, THEN CHICKENS HAVE FOUR LEGS.
MGWTREAL IS A CITY.

1} Chickens do not have four legs.
2) Chickens have four legs. ) )
3) Nelther 1 nor 2 necessarily follows. > o i

71. IF ALVIN IS A FISH, THEN ALVIN IS A MAMMAL. - .
IF ALVIN IS A MAMMAL, THEN ALVIN IS A GOAT. RS

1) If Alvin is a fish, then is not a goat.
2) If Alvin is.a fish, then Alvin 15 a goat.
3) Neither 1 nor ? necessarily follows. .

-
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72, ~ IF P, THEN Q.
NOT Q.
1) P. ' . '
/ 2) Not P.. "

. 3) Neither 1 nor 2 necessarily follows.

73.  IF P, THEN R. « .
IF R, THEN S. -

1) If P, thenm S.

— " 2)"If P, then not S ) .

\ B 3 - -~
) 3) Neither 1 nor 2 necessarily follows.

74. IF M, THEN N. -
M. (if ) A
————————— T—— ’

2) Not N.
- 3) Neither 1 ndr 2 necessarily follows.

1

75. IF JOHN LIKES MODERN ART, THEN JOHN WILL LIKE THIS PAINTING.
IF JOHN LIKES THIS PAINTING, THEN JOHN wILL BUY THIS PAINTING.

1) If John likes modern art, then Johh will ndt buy this painting.
2) If Hohn likes modern art, then John will buy this painting.

3) Neither 1 nor 2 necessarily follows. .

76. IF JOHN MISSES THE PLANE, THEN JOHN WILL GO BY CAR.
JOHN MISSED THE PLANE.

’ 1) John will mef‘gekby car. . )
*2) John will go‘by clr.__ " : -
3) NEltheP 1 nor 2 necessarlly follows.

77. IF IT SNOWED YESTERDAY, THEN THE SCHOOLS- WERE CLOSED YESTERDAY.
SCHOOLS WERE CLOSED YESTERDAY.

1) It snowed yesterday.
2) The weather was clear. .
3) Neither 1 nor 2 necessarily follows.

78. . IF THE WEATHER IS CLEAR, THEN THE PICNIC WILL BE HELD.
THE PICNIC WAS NOT HELD,

.

K 1) The weather was not clear.
2) The weather was clear.
3) Neither 1 nor 2 necessarily follows.
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79. IF NORTH AMERICA IS A CONTINENT, THEN ITALY IS IN NORTH AMERICA:.
; ITALY IS NOT IN NORTH AMERICA. .
I) North America is not a‘coﬁtihent.
2) North America is a continent.
3) Neither 1 nor 2 necessarily follows.
80. IF THE DOCR IS LOCKED, THEN SANDRA IS AT HOME.
THE DOOR IS NOT LOCKED.
| ol
- 1) Sandra is at home.- . )
*2) Sandra is not at home. '
3} Neither H\?or 2 necessarily follows.
, .
81. IF -ROSES ARE FLOWERS, THEN PEAS ARE FLOWERé.
IF PEAS ARE FLOWERS, '‘THEN RADISHED ARE FRUITS.
H
1) If roses are flowers, then radishes are fruits.
2) If roses are flowers, then radishes are not fruits. \
3) Neither 1 nor 2 necessarily follows. ’
82. | IF SUDBURY IS LARGER .THAN OTTAWA, THEN SUDBURY IS IN ONTARIO.
SUDBURY IS IN ONTARIQ.
1) Sudbury is larger than Ottawa.
2) Sudbury is not larger than Ottawa. '
3) Neither 1 nor 2 necessarily follows.
¥
83. IF P. THEN R. -
’ NOT R.
1) P.
2) Not P. '
3) Neither 1 nor 2 necessarily follows.
IF THE CAR STARTED, THEN WE WOULD GO TO THE GAME,
WE DID NOT GO TO THE 'GAME.
1) The car did not start. )
%) The car started. L
3) Neither 1 nor 2 necessarily follows..,
85. IF P, THEN Q.

1) P.
2} Not P.
3) Neither 1 nor 2 necessarily follows.

-
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IF BIRDS HAVE WINGS, THEN TREES HAVE WINGS.
TREES DO NOT HAVE WINGS. .

1) Birds do not have wings.
2) Birds have wings. -
3) Neither- 1 nor 2 necessarily follows.

86,

a87.
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. ' '
IF JULY IS A MONTH, THEN JUNE IS A YEAR,
JULY IS A MONTH. . . L

/

1) June is not a year.
2) June is a year.
- 3) Neither 1 nor 2 necessarily follows.

88.

.
IF P, THEN R.
NOT P..

1) R. O

2) Not R.
3) Neither 1 nor 2 necessarily follows.

M

89.

A

IF THERE IS SMOKE, THE
THERE IS NO SMOKE. @

1) There is fire. “
2) The is no fire. .
3) -Neither 1 nor 2 necessarily follows.

v

90.  IF CORNWALL IS A PROVINCE, THEN PEMBROKE TS A PROVINCEw<fﬂ

CORNWALL IS NOT- A PROVINCE.

1) Pembroke is not a province.
2) Pembroke is a province.
3) Neither 1 nor 2 necessarily follows.

&

Y
.

91. IF X, THEN Z. ’ ’
NOT Z. ' 3
1) Not X. . - ¢
= 2) X,
3) Neither 1 -nor 2 necessarily follows. °
¥
92.

IF QUEBEC I3 A PROVINCE, THEN MONTREAL IS A PROVINCE.
MONTREAL IS A PROVINCE. '

1) Quebec-is not a province.
2) Quebec is a province.
3) Neither 1 nor 2 necessarily follows.

4
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IF A, THEN B.
NOT A. '

'3) Neither 1 nor 2 necessarily follows.

94.

IF S, THEN P. 7
s, - : )

1) Not P. \\’\\

,2) P. .

3) Neither 1 nor 2 necessarily follows.

L
<

95.

IF THE ICE IS'FROZEN ON THE LAKE, THEN-I WILL GO SKATING.
THE ICE IS FROZEN ON THE LAKE.

1} I will go skating.
2) I will not' go skating. '
3} Neither 1 nor 2 necessarily follows.

96. - IF M, THEN N.
) N,
1, M. - ’
2) Not M. .
3) Neither 1 nor 2 necessarily follows.
97. iF ANN GOES TO THE PART?, THEN ANN WILL BUY A NEW DRESS.
IF ANN BUYS A NEW DRESS, THEN ANN WILL SPEND HQ? MONEY .
1) If Ann goes to the party, then Ann will n&t spend her money.
2) If Ann goes to the party, then Ann will spend her money.
3) Neither 1 nor 2 necessarily follows.
#
98. IF’DAISIES,ARE FLOWERS, THEN RADISHES ARE FLOWERS.
: IF RADISHES ARE FLOWERS, THEN POTATOES ARE VEGETABLES,
1) If daisies are flowers, then potatoes are vegetables.
2} If daisies are flowers, then potatoes- are not vegetables.
3) Neither 1 nor 2 necessarily follows.
=
99. IﬁA,T%NB. v ’
A- - J‘
1) Not B.
’{'2) B. ~oy

3) Neither 1 nor 2 necessarily follows.



100. IF S, THEN.T. R
- IF T, THEN V.~

1) If S, then V.
2) If.S, then not V.
3} Neither 1 nor 2 necessarily follows.

Ny
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The following questions ask for your Sex. Answer ‘either YES OR NO,

and mark -your answer in the answer sheet by blackening either (1) or (5?

-

corresponding to your answer. “ &
, ) \
101. I am a female ........... ebeaas Cartsraasrraeae
I~102. I am a male ..... e e ar s e . .
bl
o -
&

v

YES (1)
NO  (2)

i
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ﬁ . ABSTRACT OF
£ .
A study of the relationship between locus of control’
> of reinforcement and performance on deductive
condltional reasoning tasks

The purpose of the present study was to test the hypo-
thesis that an individual's standing on the locus of control
of reinforcement personality dimension is related to that
individual's performance of deductive conditional reasoning
tasks. \\//

The sample .used was 312 grade 8 students of both sexes.

The measuring instruments were the Children's Nowicki-

Strickland Internal-External Scale (CNS-IE) and the Condj-

.tional Reasoning Test (CRT). Internals were operationally

defined as those who scored 10 or less on the CNS-IFE scale

~

(n = 142, X = 8.16, s.d. = 1.67), and externals were opera-

tionally defined as those who scored 18 or more on the CN

scale (n = 170, X = 20.13 s.d. = 2.19). !

To test the hypotheses, two two-way multi- and univa%iate
ana1}§es of variance were computed with locus of control of _ \\\\J
reinforcement and sex as independent variables and concrete-
fémiliar content, suggestive content, and symbolic content
as dependent variablesk respectively for vélid,and invalid
patterns of argumentati;n. The level of significance was
set at .05, [/ T

The results obtaiﬁed offered partial support for the

hypotheses. " Different performance trends were found for
. - ~

~
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\ . , .
internals and externals on the valid and invalid patterns of 1
A

argumentation. Internals, as hypothesized, outperformed
externals on the valid patterns of argumentation; whereas
externals performed better than internals on the invalid

patterns of argumention, An interpretation was advanced to

v

explain the latter trend, i





