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 ABSTRACT

The study examined the effects of éertain contextqgl
linguistic variables on the 1logical performance of
subjects in‘grades 4, 6, and 12 of selected British
éolumbia schools. It also explored some of the

theore%ical problems {Dnderlying assessment of the

development of 1logical abilities, 1in particular, those

relating to, the distinction between concrete- and formal-

operational stages, and to any proposed isomorphism

between logical processing and formalisTs such as the
simple propositional calculus. .~

The task donsisted of twenty-seven syllogistic
problems based upon théﬁ information contained in three
narrative ‘texts, a Fantasy passage, a Realistic passage,

and a Contractual passage, versions of which were

constructed' for each group reading level. The logical

problems were themselves varied for arqument type (Modus

‘Ponens vs. Modus Tollens), for negation, for conditional

SEatement}type"(AbStract, Concrete and Induéemént), and
for the mode of answer required (error-recognition vs.

production-recall).i These problems were sqppleﬁented by
three §uestions designed to elicit subjects' metacognitive

awareness of the narrative properties of the texts, and a

4 ] . . . ) .
question examining subjects' understanding of the purpose

R,

of . the test itself.

“ Three analyses of variance were performed on the

T" M

Rk
Nt
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q;ta, oné,4—way (Grade x Sex x Logical Question Type x
\Narrative Passage Type)} and two 3-way (Grade x Logical
duestion Type:x Narrative Passage Type), the first taking
onli perfect answer scores, - and the second, all answer
scores as input. ‘The data supported the hypotheses that
all subjec¢ts, in kéeping with earlier results,‘would find
Modus Ponens easier than Modus Tollens problems, that they
would find error—recognitién more difficult than
production-recall problems, and negative more difficult

[

??;n affirmative problems. The main‘ findings were of
éignificant interactions between subject groups and
treatment variables, most notably arising from the
superior performange' of gréde 6 subjects over the other
two groups on the:}Fantasy passage, and of grade 12
subjects on the Realistic and Contractual passages. No
significant correlations were found betweén subject;‘
metacognitive scores and their grade levels.

More detailed anélysis'of the data revealed complex
interactions between contextual and logical variables and
it was concluded that4é shift of emphasis was necessary
away from structuralist approaches to the development of'
reasoning abilities towards models sensitive to the

various discourse 'gpffaﬁi entered by subjects when

- working on logical problem tasks. .

vi
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CHAPTER ONE -

INTRODUCTION'

[
Lo
Sl

' Ppiaget's Theory and the Development of Reasoning

N,
Se e -
P

To date, the most comprehensive and ambitious attempt

to account for: the development of logical reasonrqg

abilities -in children and adults has clearly been that of
Plaget (e.g Inhelder and Piaget, 1958). Of nparticular

)L

relevance to studies  of the development of formal
" q

‘; ; 9

reasohlng f%*?xabet s dlstlnctxon between . concrete- . and

¥

formal operatlonal capab111t1es, a distinction which is

founded on the claim that ch1ldren below the ages of 11 or

\'

12 years, 1n cqﬁgYaSt to adolescents and adults, do not

comprehend the proposzt1ona1 loglcal system as a wholge and

-1 are. usually unable to generate more than one possible

solutlon to a g1ven prqblem. The th1nk1ng ‘of adolescents

".and adultsf ~on the |, other hand, is claimed to be

b

h}%othet1co—deduct1ve in nature, a type.of thinking which

Flavell (l963), inf a concise rnterpretat1on of Inhelder
& S

aﬁd Plaget (1958) has" descr1bed in the followzng way:
To*%ry t0rd1sgover the°real among the
possxbge . implies that one first ~
-entertain the possible as a set of
potheses to L.y -be-2- successfully

confirmed or‘ infirmed.” Hypotheses ‘
which’ the facts infirm can then be - ‘

ﬁdiscarded those which the data
confirm then, go to join the reality
sector. (1963, p. 205)

N

Flavill further descr1bes the central characteristic of
%\ . ; - . " . .

[y "
"‘b . -AC‘,".‘ » R 7 -
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ransition from concrete- to formal-operational

ing as the extension of thought from the bounds of
to the Qgss1b1e, tﬁat is, to a- stage in which
thought is essentially propos1t1onal and its elements are
statements about reality rather than reality itself (Ibid.
p. ~ 206). In Piéget's theory, the formal description of
this integrated system of adolescent and adult thought
centreSV‘pn‘ the logical structures it is held to contéin
(i.e. the lattice éystem, comprised of the sixteen
combinations of base associations; p.q, ~sp.q, p.~sq, and
~P.~G) . one clear implicétion of the theory is that

children are incapable of sophisticated conditional

reasoning, as this lies at thé.heart of the propositional
calculus and demands both hypothetical -and deductive

thought. N4

Criticism of Piaget's Theory

Tﬁese orthqdox Piagetian assumptions have been
severely_questiobedjand,criticized.on nymber of érounds.
In summarizing current“ hostility "to the theory and,
spec1f1cally, to the assertion that children younger than
the age of formal operations are logically 1nadequate to
deal with p;opos1tlonal \reason1ng, Falmagne - (1975) has
identified three underlying reasons for dissatisfaction.
The first is the discrepancy between Piaget's data _base
and the domain of propositional thipkingvto'which the
results have been geheralized - for example, the

generalization from children's behaviour with concrete

S



materials to their linguistic performance. Second, such
generalizations can be justified only empirically and yet,
~at - present, there is a severe lack of evidence concerning
the development of propositional thinking in a wide
variety of situations. The third reason focuses on the
definitional problem underlying the whole field of
research, namely, the problem of describing precisely what
is the logical system children are supposed to acquire and
use. As Falmagne puts it:

...the fact that adult reasoning in

propositional situations is

notoriously only in loose

correspondence with what the ideal

logical model would prescribe, calls

for qualifications of what is meant by

saying that the individual, from

‘adolescence on, is in the stage of

formal operations in contrast to his

previous inadequacies in that respect.
' (p. 2) ‘

oo \

Other important objections to the theory concern the
concept of stage (discus$bd,_ for éxample,> by Ausubel,
1962%), the notion of an igomorphism between the
propositi;nal éalcuIUS and natural'reasoning' (see below,
chaptér 2), and Piaget's formulétiqp of propositional
logic itseif (Bnnis, 1978). A fﬁrther important criticism
6f Piéget's generaﬁ scientific approach came as earfy as
1930 from Hazlitt, who objected both to his apparent
inseﬁsitivitY, to everyday .observations of children's

successfﬁl reasoning and to the proposal that if a child

could not think logically in one domain, he .would' be

. V!



unable to in,ha96¥her‘(1930, p. °55). Hazlitt's views,
~ supported by egperimental ~e§idéhce . of iﬁprovement in
logical reasoning when language was varied to suit
children's needs, were that experience rather than age w#s
the key to thought and that eéogentrism was the result of
inexperience’rather than the source ofvlogical inability.

Adults, Hazlitt argued, weée just as likely as children to
make mistakes with unfamiliar' ﬁaterial - ar‘qven with
familiar material if nét previously a matte;'of concern to

them (1930, p. 360).

The Functional Approach to Logico-Linguistic Development
The disparity between the approaches to children's

‘reasoning of Hazlitt and Piaget' may be more generally

described as a confrontation between functionalism and

structuralism. And while Piaget's theory continues to be

o

of great poten{ial heuristic»importancé for*résearch “into .
logical developm?nt, it"is the functional approach to
dhiidren's languége and. reasoning = which is more
characteristic of teﬁe&f theoryvaﬁd réseatqh. A central .
‘tenet of the épproa;h iS'that'all reasonihg_takes place in
some ‘context, and that whether or not tasks and méterials
are ﬁerceived as sensible within_ such contexts has.
~important influence on "the cognitive processing of
propositions.  ™his position " has received particula;ly
strbn§ support in the work of Donaldson ,(19785 who has

argued thaf/'considerat{Qn of children's reasoning out of

the contexts in vwhich thef normally operate leads not only

N
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to observational inaccuracy, but even to unjust and

“damag1ng assessment of the1r capab111t1es. One example

Donaldson glves of the comments made by ‘a six year old
while listening o a story vell illustrates the presence
of secure propositional reasoning evéﬁ'in young Hchildren,'

when situations and materials make sense to them:
What & Mt of things he's taking! He
wouldn't have... he's only got two
hands and he wouldn't have space for
‘his two hands to darry all these
things. S .

(Premises: (1) Peter ~has more to
- carry than two hands

can carry.
‘ (2) Peter has—only —two

e hands.

Conclusion: It is not possible for
Peter to carry all
: that he is represented
~ as carry1ng. Implied
‘ criticism ' of the

story).
(1978 ‘P -55)
Frém_ examples such as this, an 1mportant d1st1nct1on
emérges between-dgducfive proce551ng.1n concrete and,'
abstract domains. It is only the ‘latter‘rability,‘
Donaldson argﬁés; whichkis apparentiy lacking in .childrgy.,
(I1bid. p. 24). !

Current Linguistic'Trends

Several recent developments in l1ngu1st1c theory and

.techniques prov1de Afurther impetus to a §unctzonal

approach to logico-linguistic development. The first,

. J .
relating to the construction of textual frames in which

logicél problems may be set, is the turning away from more
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traditional'sententiélly-based~grammatical models tsuch as

those of Chomsky, 1957, 1965) as a foundation for

explaining-language behaviour, in favour of diséEUrseﬁ?('

models which take ass.their deep structures proposixional
rather than lexical forms. Parallel to this, follow1ng"
Bartlett's (1932) 1n1t1at1ve, there continues to develop a
body of research on d1scourse processes and on the
detailed effects of text vnriables upon inference and
memory. Many such variables have been found significant -
for exampie, the hie;érchicai position of propositions_
(Meyer, 1975) length a;% complexlty (Kintsch and Keenan,
1973) and surface structural relat1ons (Mandler, 1978)

Several techn1ques have been proposed for the systematlc

analysis of texts of. value- in prec1se experimental
~ measurement (e.é. Kintsch, 197%; Meyer, 1975). While
these téchniqués continUe to be ‘refined, the gene}él
':at1onale for study1ng response to texts is alréady' well

established. It has been expressed by Bower (1978f;1n the
/ .
following way:

1 1nterpret story book characters
g and their ctions using the  same

motivational \ schema we use to
understand eal- 11fe( ‘characters.
,  ‘Therefore, .  story understanding

provides an exper1menta1 microcosm or
'small test tube in which psychologists
can isolate and study how people
understand the ~ 'social- behav1oural
world around them. (p. 12)

A second'trend followlng 1mportant contr1but1ons by

~Austin (1962), Searle (1969 1975), and Grice (1968 1975)

-~



has beeﬁ towards the inclusion of pragmatics into ‘the
discussibn of many aspects of linguistic behaviour.
Prﬁgmatic desqription, unlike syhtax or semantics, d;pends
uﬁg:'JCCUrate modelihg of the éompléx iﬁteractions between
linguistic form and feal—wdrld situations. One study in
particular,” by Bates (1976), has indicated the
éignificance of prégmatic analysis as a rich source of
hypotheses concerning tﬁe relations between
presupposition, infention and actual language use in
children's reasoning. |

~

The third trend is towards a concern with

metacognitive factors in processing. The . matter of how
individual\ knowledge _about.-various aspécts of cognitive
functioning affects performance has been app:oacheq
receﬁtly by ‘a number of’researchefs and from a numberibf
aireétions. . Brown (1875), although concentrating on
meﬁamemorz“ (following Fiavell, 19?1), has provided some
esseﬁfial episﬁemoiogical and‘psychqlogical distinctions.
.mKnowing‘fefers to the "dynamic knéwledge:‘system"; while

knowing about knowing "refers to metamemo;ial

|

processes...or our introspéctive knowledge of the

functioning of odr_ownAmemOry‘systems" and knowing how to

know "refers to the repertoire of styafegies and skills we

possess for deliberate mémorization‘&ctivities"'(p. 105).
— R i N

. Brown's major contention was that these three .forms of
knowledge were to be viewed as distinguishable cognitive

_systems, the deVélopment of which could be systematically
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~

observed. Flavell and Wellman (1977) cited pseveral

studies ih which support for the’ noi{pn of children's

developihg.awareness of memorial stréfpgies has been found

hand further suggested ‘that "part ofJ mg;gmemory‘
development...may consist of coming to know when ‘End why

we should intentionally store and retrieve informqtion"

(p.} 10). ‘ |

The study of metamemory.is closely allied with that

14

of mgtalinguistic awareness. Gleitman, Gleitman and
Shiplef (1972) reported quite sophisticated awareness of
linguistic form in children*between the ages of fiye and
eight years when they were éskéd to deéect,deviatiohs from
grammgtical norms. They noticed a dramatic improvement
wifh age, hoﬁpver, in children's ability to reflect upon
language, especially in their ability to expiain such
deviations. Moré recently, Clark (1978) has reviewed a
wide range of evidence of children's abilities to maie
judgements about linguistic appropriateness, about
complexityzand form, to cofrect the linguistic errors both
of themselves and of others, to supply appropriate
defiﬁitions or pérgazzéses for words and senténces, and
evenlto analyze words an- sentences into their’ component
“units. Further evidence of metalinguistic akarenéss has
been fbund}in the spontanedus language practice of younger
childrenﬂand in the develop?%g undérstandinq, of rhymes,
puns and riddles (pp. 28-31). Met;cognition, then,»is

~ another potentially important source of variation in the
' : Y. 4

&
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development of linguistic reasoning.

Focus of the Study

!

The recent concentration upon fu?ctioq, context and
avareneﬁg in linquistic behaviour provides'ﬁotivat{on for
reassessment of the nature apd variability of children's
ptopositional reasoning. The aim of the_preséﬁt study is
to provide such reassessment by exploridg the effects of
certain narrative variables upon the logical processing of
grade’4, grade 6, and grade 12 subjects. It is hoped to
provide further detailed information on children's and
adults’ preferences, if any, for textual modes in which
logical problems may be embedded and, more generally, to
provide further clarification of some of the comple;v
theoretical issues underlying the exam}nation of reasoning

ability.

®

logical interest is defined, together with presentation of
. -
a selective review of related research and, finally, a

In the following chapter, the particular area of

more detailed statement of the underlying rationale.



' CHAPTER TWO

EMPIRICAL AND THEORETICAL BACKGROUND

Ll

3

Of central concern in this study is the hypothetical

syllogism, a type of syllogism containing at least one

prémise. that is a conditional proposition. Hypoéhetical
s;llogisms are to be distinguished from categorical
syllogisms, which are essentially quantificational in
nature, and upon which most preQiousﬂ research into
syllogistic reasoning has been based. The definitions and
distinctions relating to these two types have been well
documented by Copi (1978) whose términology will be wused
throughout the present stﬁay.

A hypothétical syllogism' may .be exemplified as
follows: | | ‘

l. Premise 1l: ‘
- If he is a psychologist then he
keeps quiet at meetings

Premise 2:
He does not keep quiet at meetings

S

}/ .
Conclusions:
He is not* a psychologist.
Conditional propositions such as the initial premise in 1.
contain two component propositions - the first, following
if, called the antecedent, and the second, following then,

called the cbnsegﬁent; . There are two sub-types of
hypothetical syllogism - those, called mixed hypothetical—

syllogisms, which contain only one conditidnal premise

10
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4
followed by a categorical premise (as in example 1.), and

those, called pure hypothetical syllogisms, containing two

-conditional premises. Connected with the first type are
the four argument forms central to the propositional

calculus and upon which examination of the deductive

system has largely been based. Two forms are valid Modus

Ponens (henceforth MP) and Modus Tollens (henceforth MT),

and two invalid - the Fallacy of Affirming the Conseqguent

(AC) and the Fallacy of Denying the Antecedent (DA) (Copi,

1978, pp. 249-252). These forms are represented
symbolically in Appendix A.

In addition to these various kinds of argument,
several significantly different types of conditional
' statement may be included within a syllogism. These tyées
are distinguiéhed by the particular implicational
characteristics theyvembody."lnffhe statement ‘

2. If ail statisticia;s are frieﬁdly
and Tom is a statistician, then he
is friendly
antecedent and consequent are purely logically related.
In the following example, however, the consequeni Lfollows
from the antecedent by~aefinition:

3. If Sally is a wife, she |is
married. '

In 4. If sugar is placed in water, it
dissolves, :

the consequent follows empirically. The situation is more

complex in

R,
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5. “If the Whitecaps lose the
championship, 1'll never watch
television again. '

Statements of this latter type seem to be based upon a
"decision of the speaker to behave in a certain way under
certain circumstances”‘ (Copi, 1978, p. 279). A fifth
type is used by Copi to illustgate the relation of

material implication. 1In the statement:

6. If Hitler was a military genius -
then I'm a monkey's uncle

no type of causgl, definitional, logical, or even
decisiongl implication exists - it seems merely to deny
;Be”trugz of the antecedent when the consequent is false
(pp. 28&-252?. The l?gical status of such statements is
reduced to  the - level of rhetorical assertion by the
speaker -‘that some cégnection obtains between antecedent
and consequent. | |

As Copi indicates, the 1logical operator expressing
material implication ( ), together with its assoc}aéed
truth table is normaily used to cover all types of

conditional statements. Finally, biconditionality is a

term used to describe two statements in a refationship

P=4q, i.e., which are materially equivalent. The truth-

tables associated with material implication and material .
equivalence may be seen contrasted in Appendion.

As indicated above,; most previous reseafch has
examined the quantificétionél reasoning demanded by

categorical syllogisms. In addition, a third type of

al
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syllogism, the linear syllogism, embodying relatjonal
terms such as greater/taller-than, and of the general
form:

e

7. xRy

yRz

xRz
has been popular as the source of the three-term éeries
problems of 1ntellzgence tests (see Johnson-Laird and
Wason, 1977, pp.b 75-77). Despite the differences between
the various syllogistic typés,-'therd is clearly a
significant ‘overlap between ;hgm, ;pd some commonality in
the general demands made on cognitive processinq Sy all
types of syllogism. Séme researchers, indeed, (see, for
example, Roberge, 1970, below) havé treated categgrical
and conditional premise statements as equivalent in
meaning ("All Q:s are B's" = "'If it is an A then it is a
B").  While spec;fzc ;nt;rest 'in the prop051t1ona1
calculus is justif%ed both in terms of confronting
standard Pidgetian theory and in terms of assessing the
particular characteristics of conditional r;asoning in
" everyday  language (as becomes- clear from linguistic
analyses of if...thén, see below), éertaig), findings
concern1ng the process1ng of categor1cal sylEQ§1sms are
also of significance. '

- 9

~ History of Research into Syllogistic Reasoning

The effects-upon reasoning of the semantic content of
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sylloéisms have been of experimental interest since the
study by Wilkins (1928). Wilkiné'presenteé undefgraduates
with catﬁ?o:iCAI syllogisms varied inl,éontent typesv
betveen familiar (e.g."Robert's boats are sail boats..."
etc.), szmbolic‘ '(e.g.'ﬂ&l Z's  are ¥'s..." etc.),
unfamiliar (nonsense wvords or obscure scientific terms),
and  suggestive (materials which strongly cﬁuggested
pragmatic conclusions at'e¢ variance with proper logical
‘ con;Jusions). Subjects worked at “eight} syllbgiéms
writﬁen in booklets and were instructed to disregafd all
* matters but the pure iogical truth ‘'of the forms. Some of.
her sfgnifiéantvfindings may-be Isuﬁmafi;éd as follows.
First, although individual differences were‘considerable,
familiar material was in general foﬁnd_easier‘ to process
than any of the other content types, unfamiliar material
was more dlfflcult than symbolzc, and the introduction ' of
‘suggest1on also distracted subjects (pp. 25-27). Second,
only poor pred1ctab111ty‘exlstgd between general ability
with 5yllo§isms and Q_measure of general intelligence (pp.
29-30). Thi;g, ite@s of symbolic and éuggestive material
types were more highly correlated with intelligence than
the other two types (p. 76). o |

| Wilkins' study, in its indication of the strong
‘effects of semantic content, set the stage for many
subseéuent revisions and Amendments. The next step may be
identified in the studles by woodvorth and Sells (1535)

and Se113‘ (1936) ‘'who, in a veapprazsal of the W1lk1ns:'

-
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study, found what'they*;oalled an atmosphere effect in

..»l

"categorical syllogistfc reasoning Briefly stated, the

finding was that subJects would- be biased by the second

line Of‘the syllogism (ire., its minor pkemise)idepending
.on its classical designation.as an A, E, I or O statement
(seeoAppendix A), and according to the following scheme:
“ A_has an all yes atmosphere
E has an all nO'atmosphere
I has a some yes atmosphere W
O has a some no atmosphere
| (1935, p. 453).
Woodworth and Sells further suggested, citing‘behaviour
with illusi%ns as support, that "when the.subject does not
see the relationships (in. syllogisms) clearly, he is
influenced by the atmosphere of the premise and is
inclined to accept the simple COnverse of anyy.symbolic
proposition " (Ibid ) |
| Following indication of the atmosbhere effect,
researchers continued to find yet other sources of bias in
~1syllogistic proceSSing. ASubJects vere found to_accept or
rejectv arguments _depending upon wvhether or;not they'werem
.satisfied-by'the conclusions to which‘ tne arguments led
(Janis and Frick, 1943) and,' more generally, to )udgey
logical validity of syllogisms on the baSis of emotional
prejudice. This latter effect was powerfully demonstrated
"by Morgan and Morton (1944) who,as a part of their studx

constructed thirty problems half of wvhich contained

/ [
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,abstract“X'Y Z, symbols, the other half containing subject
matter - related to vital issues of .the day (e.g. the
purported characteristics of.. Italians, Japanese ‘and
Nazis). After some more detailed discussion of the
prejudicial content effect of each such syllog1sm, Morgan
and Morton concluded that the factor of personal‘
conviction accounted for 35% of subjects" decisions, the
factor of atmosphere 25%, and factors of'logic and chance
20% eacn, when emotive materials were b;esented. Thdy was
compated to the 50% influence of atmospnere and 25%
influence..each‘ of lc§1c and chance with the ord1nary
‘materials (pp. 46-57). ) '

These earlier'studies_each seemed to emphasize the
central pointkthat secnte‘deductive reasoning did not come
L easily to sunjecté ané was, in any case, prone to
significant ‘aldgicai. influences. Questions, remained,
however, ccnce:ning the relative difficulty found between
particular syllogietic formé and the_eﬁfects of different
modes of presentetion; Moreover, the foundational issue
~of the propriety’bf testing human reasoning against formal
logical étandardschad not been fully confronted;‘ even-
- though warnings against "log1c1sm" vwere well" establ1shed
(e. g., by.Wood&orth 1944).

<~Mcore ‘and Anderson (1354), whose central purpose was
to establish | the - propositicnalr calculus and the
hypotqetical ’syllogism' ast.a. viable . basis for the

efamination and explanations of cognitive highef‘order
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processing,‘also abproached some ‘6%‘ the . more oeneral
problems of %tonstruct1ng ;ogicalv_ models of human
rea50n1ng. They suggested that "to identify 'laws of
}oglc' with 'laws of thought' or, in general, to confuse
the logical aspeofs of problems and /the psychological
aspects of problem'solving is a mistake not infrequently
made" (p. 156).

Some further important findingsdnere by Chapman ~and
Chapman (1959) who extended the simple multiple-choice

format used by earlier researchers to include a "can't

‘tell" 'option. /As a result of the subsequent analys1s,

they suggested that the pattern of subjects' responses was

 more accurately accounted. for by assuming that they

actually*lnterpreted .propositions as the1r converses (i.e.
or \

biconditionally). Chapman and Chapman;further observed

that there were many instances when such an interpre;ation

is appropriate as in, for example, a- definitional case -

such as "aAll right angles are 90°= 90° angles are right
angles" (p.224); | /

It was with Hill's (1960) develobmentai’ study that
some of the wider variables wvere f1rst explored and in
which emplrlcal examination of the relations between loglc

and reasoning was extended beyond the rather restrzcted

quantificational domain. The following extract represents f

‘@ new compromise between acceptance of the importance of
“abstract.thinking and reoognition of the more functional

nature of everyday inference:

©
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e

There 'is a sense in which all logical
problems are particular and have a
context, i.e., from the standpoint of
the person, and...it is influential...
But there is also a sense .in which we
speak of abstraction of form, of
generalization of logical principles,
.of the use of formal rules in abstract
settings, where symbols may stand for
many different statements or for
nothing at all. (1960, pp. 22-23)

Dividing her test instrument _ among HYpoﬁﬁetical,
-categoricai, and other quantificational syllogisms (having
universal or e#iSEential quantifiers), Hiil tested a
"battery of hypotheses concerning a) the ability of
children in grades 1, 2, and 3 to make valid inferences
from premises representing hypothetical Situatiqﬁg; b) the
various 1levels of difficulty posed by-.the differehﬁ
logical 5ysteﬁ§, c) - gradual vs. discrete stage
developﬁent, d) the influence of sex, e);Lhe\effecf of
feinforcemént, and f) the distinction betﬁeenlwritteﬁv and'
‘ofal presentation (pp: 32-35). | The tést _instrument
consisted of one hundred items, each containing é two; of_'
th;ee-‘premise afguﬁeng. Conclusions . were equally divided
b?tﬁeen- pésitive »and' negatig??forms and subjéct; had to
judge ‘them as either correct ~ég* incorrect. There were
sixty sentential logic itemsf including both:simple forméb
"of the conditional‘syllogism;(M?; M&) and c@mpound .}orms
(containing - ¢qmbinati6ns_aof MP qnd‘MT),\tpgetherIWith\¢0
quahtificélionaivitems.vane subgroqg was -given verbal
_reinforcgm;nt and another réceiv;a }fhe. materials in
written form. ‘ T
: _ - o ‘ : /é}

A
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_Hill's principal ANOVA yielded only two significant
‘" main effects, for Aagé _g%d, for logical type, and no
" significant interactions. Ffom this}and further analysis,
she was led to conclude that there .was no difference
between the oral and reading groups‘or between sexes, nor
.any signiéicgnt developmental patferns:associated with the
'variouﬁ types of logical problem presented but that,
overall, children of ages 6 through 8 were highly cépéble'
of sucéessfhl,recégnition of correct logical cdﬁclusions
(pp. 62-71).'3 One rather unexpected result emérged from
'ﬁcloser“ analysis of the efféct of negation in the‘
materials. Hill fouﬂév'that where negati§;‘ had -been
included in one of the premiseé, as well ias in the
fbliqﬁﬁhg‘ conclusion, items became signifitant;y‘ mb;e-
difficult. Fufthgr, by comparing these respon%eé with”the'
simple and complex forms in the study, she : ‘was led to
-suspect that sbmething speciél was occﬁrrihg with‘negaﬁion
beyond ther mere addition ‘of CQmplgxity ﬂpp.‘ 66—67)..
F§nally, the high degree of oVerla§ -betwéen individual.
fséotes,.'éhe aréued, cbuntefédv the _Piaéefian ciaim of
:discrete étagés in lbgical’ deVélmeent. The bvéréllﬂ
éicture was, ‘rather, of gradual and general grdwth over
_the.logiéal caﬁégories. Thf devélopmeﬁt of sentential apd
quanfiﬁibational reasoning appearedfpp be.concurfentb(pp,
74-76). | | "

© Hill's study represented a considerable broadehing of -
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%hé discussion of syllogistisﬁreasoning.. Hoﬁever,. there

were clearly limitations iih her use of foyced-choice
- yes/no answers as - a basis for examining children's
reasoﬁing. O'Brien and Shapiro (1968), dissatisfied with
"this inherent limit;tion; first replicated Hill's
proce?u;e and then compared results witﬁ'those following
theiq'6wn procedure, which included in ~the one hundred
items thirty;three~ having: no necessafy conclusién., All
‘items allowed the response"not&gnoﬁgh information"f The
first analysiS"largely confirmed Hill's findings (except
that an additional Scheffé *. comparison suggested a
degelopmental distin;éién only betwéen age's_ané-ages'j
and 8, rather than between each year), bﬁt the second
analysis was Quite different. 1In this case, significant
age_differenceS‘weré found onlyffor the_thirty-three items
‘!having no necessary conclusion, and only here,”where
children éffectibely had to test their own conclusions,
x.was a clear -'ﬁévelopmental improvement‘ aépérent[

Children/;\\ overall pé:formaﬁcé on theée.'open yitems,
howeverr.yas‘uniformlj 10we;_thén Qﬁ ~items in the Hill
replicaf&dn;_‘ From these Vresults}’ O'Brien and Shapirovf‘
sUggeéteducautiouE interprétation of 'Hill's - findings %
falthoughA'bhildrén may have appea}ed good at deduc;ive

reasbhing within ﬁiil{s-limited ffameyorg; ‘they did not
" seem to be good at_ﬁesting their conclusions_at these ages -

(p.. 537).

' Fbllowing the pre#iouS;ftwo Studies,,Roberge (1970)

e
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j_.. 4.’.‘ ) .

g 5 v

indicated some further weaknesses. connected with the
I ' :

limited type of reasoning examined and the absence of

- repeated measures techniques. - Exploring three content

dimensions, concreteffamiliar, abstract, and suqgestive,
together with six basic logical principles (variations of
A, E, I, O, forms with MP, MT, AC and DA arguménts) ahd
two iogical doﬁains, cafégoriéal and cqnditidnal, whicﬁ he
treated as translatable, Roberge asked subjects to choose
from three péssible ansvers - xgg, no, and maybe. Results
obtained from two hundred ' and sixty-three students in
éfades 4, 6, 8 and 10, revealed that MP was Significahtly
‘easier than other forms for all grade levéls except 8 and_
lD,’that'degéctiOn of the invalié forhs (AC .and DA) was
‘more difficult fbr_ali subjects, and'that'é_hiérarChy of
difficulty gmefged only at the grade ‘10 level, - in which

contraposition (i.e.; the valid negative transformation as

~in  "All A's are B's E All non-B's are non—A‘s‘)vwas
‘apparehtly‘mofe.diffiéult to process than .MT, and_Jthe
léttef more difficult' than pﬁre hyppthetical sy1logisms
(pp. ‘592-593).> In: ,additioﬁ, “some"i interesting.
deveiopmentai  patterns.;weré observed. Pefformance on MT
' éﬁd on cont:apqsition actﬁally deélinedlafter a 'peak 6? 
..attainment at gradé ;8,{ whereas unde:stSnding of'.the
invirid‘forms"improved and«performanéé on MP reaéhed 95%
.sucéess in conditiona1>reésoning two years béf§ré_the saﬁé
levei of attainment in cétegd;ical .reasonihg."ln the

_higher grades, better performance .vés Arecérded on the
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fallacies in' categorical than in conditional reasoning (p.
594).

The most extensive analysis. of  the. hypothetical~
syllogism and its place in reasoning to. date has been that
of 'Wason and Johnson-Laird (1972). Three areas of tneir.
analysis are‘ of " particular interest; the effects of
negation, the logical‘status of if, and the distinction
" between tne processing of abstract and concrete materials.

| Following studies by Wason (1959, 1961), Wason and
Johnson-Laird suggested negation to be at the centre of
" quite ba51c conceptual sk1lls 1n all known languages. ln
one experiment to -test the effects of negation- ‘on
processing, they presented'uniVersity students wlthqaunon-
linguistlc situation, a square divided into quarters with
coloured discs in each ~and asked them to 1dent1fy“‘
accompanying sentences as confirming or denying the state
of affalrs represented by these mater1als. They found an,

order of d1£f1culty correspondrng' to the nature of the

”accompanying statements such .that_ True Affirmatives <
’,False Affirmatiues < True Negatiues < False Negatives (p.
10).  Overall results dfrom thisfand othervsimilar-tests.
‘were summarized as follows B

It 1s evident that negative sentences

are harder than affirmative ones to

e ~ grasp, both in terms of the time taken

: to - understand them and the errors

involved in so d01ng, ~that this is

unaffected by practice over a period

s of 48 trials; and that negation

i ~contributes more to difficulty than.
- , falsity. ’ L - (p. 15)

)
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wason and Johhson-Laitdwsuggested three possible reasons
for .the increased processing‘ difficulty accompanying
‘negated ' gentences. :First, subjects tended to convert all
negative sentences into affirmatives before finally
responding. Sécond, negative information demanded eitra‘
comparison with a positive standard for comprehension and,
thifd, negation demanded an extra 'grammatical
transformation in processing (this latter idea arose from
the now-defunct linguisﬁic Derivatioﬂal. Theory of
Complekity, reviewed, for example,‘in Fodor, Bever, and
Garrett,l1974,'pp.‘ 15-20). These thfee _poésibi;ities,
taken - together, wunderlay the strbng ‘suggestion that
negation generally demanded an extra cognitive ‘operation,
whatever thg details of that might be.

_Turning to the interpretation of if, Wason and
Johnson~Laird.fifsb considered some of the ‘problems of 
paradox. coqpected“with material imblication;» prsblems
which have also been approached in some detail by
‘ling;ists (sée below). Briefiy sﬁated,lit appeared that
there éte‘many statements infﬁnglish-ﬁhiéh did not - eésily
yield to int‘érpretati;n by way of the standard truth-
table. An example might be the sentenée

8.. If John . loved Mary then he =~
married he:. _ ~

Here, according to ‘the sfhndafé reading, the factual
falsity of the antecedent (John did not love Mary) is one

‘way of _establishihg the }truth of‘tgékvhéle - a result



24

. clearly in conflict with common sense. The . alternative
reading of conditional sentences, by way of the truth-
table for material equivalence, ‘is equally  insufficient..
A third possibility is the acceptance of a
presuppositional account of conditionals. The central
idea here, first proposed by Strawson (1950) was that
"many statements in everyday  Ianguage presuppose some
state - of affairs and, = if this presupposition -is
unfulfilled, the statement is neither true nor false”
(wason and Johnson-Laird, P. 90). Under this
interpretation, conditionals yielded to. 2  "defective
truth-table"™, in _ which oniy the' top two lines of the
‘standard truth-table were truth functional, (see Appendix
A). Con51der1ng the range of possible loglcal models for
conditionality, Wason "and qohnson -Laird concluded as

follows:

S

1t is ~evident that a conditional may
possess the logic of material
. 1mpl1cat1on, material equivalence, or
the 'defective’ truth-table. 1t 1is
not a creature of constant hue, but
chameleon-like, takes on the colour of
its surroundings: its meaning is
determined to some extent by the very
propositions 1t connects.
(p. 92)

This\ﬁrépos#l, however, while initially appealing, has not
been accepted without some dissent (see ‘Braine, 1978,
~béiow).:. |

fhe distinction between abstract and écncrete

materials, Wason ang Johnson-Laird | argued, may . be

Y
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fﬁnQamental to any'aésessment of deductive reasoning and,
indeed, may to some extent have e;plaiﬁsd the€ divergence
between iPiaget's and their own observations of formal-
éperational capabilities.,  In what amounts to one further
exaﬁﬁle of functionalist opposition to Piaget's theof¥,
_they argued‘ that this divergence, apparent in tﬁejéy
\observation that adults, " in contrast to Piaget's clai;s
for formal-operators, failed to generate all possible
hypotheses ' in given situations, depends on the fact that
"formal operations are...only elicited by familiar tasks;
and not «cognitive skills which can be applied to any
problem whatsoevéf" (p. 190).

Thié view was well supported by e;innce‘ from an
experiment‘ by Wasoh’and Shapiro (1971), in which‘probléms
-were presented variously in concrete-familiar or abstract
guise. When subject§ in an experimental group were
fequired to test the validity of the rule "Every time I go
to Manchester I travel by train" in relation to various
contingéhcies represented on cards (Manéhester = p, Train
= q,.Car = not q), they performed significantly better
than a control "grOUp working withh parallel ‘abstfact
‘:‘material. ‘The exprérimehtal group waé asked to confront
the ‘p:oblem as if the rule repreSghted an actual jourpe§
made by the experimenter. An_evén simpler explanatioﬁ of
these_,fesul;sfﬂthan subjécté“ ‘preference for concrete
materials, Wason and Johnson-Laird suégested, _ﬁight be

that the S£brz itself "provides a‘frameVOrkvinto which the
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subjects can project themselves by an act of imagination"
(p. ” 191). Taken together with similar findings by
Johnson-Laird, Legrenzi and Legrenzi (1972), and in clear
alignment with the contextualist approach to reasoning,
Wason and Johnson-Laird concluded:

(T)hese two experiments force on us a
radical recon51derat1on of the role of
content in reasoning. The nature of
the material would seem to be decisive
in terms of whether the subjects -
exercise rational thought. With
'sensible material’', in which there is
no conflict between the logical and
causal requirements, the task becomes
much easier, (p. 193)

<

Since the Wason and Johnson-Laird study, researchers
have continued to concenttdte on a variety of issues. mThe
_matter of abstract vs. concrete sylleéistic material was
taken up furthet by Kodrofﬁ and Roberge (1975) who in a
developmental study found, first, that concrete
presentation facilitated the performance of subjects in

each of grades 1, 2, and 3, _second,‘ in parallel with
Roberge's findings for adolescents, that the difference in
n’difficulty between MP and MT items narrowed with age and,
third, that where materials had also ‘been systematically
varied Afor relatedness of content (real-life a550c1at1on
between antecedent and consequent prop051t1on nouns in th%
first premise vs. unrelated nouns), children were not
significantly worse at reasoning. '?ou:th, the large
number of responses to the request to explain their-

conclusions  which fell into an arbitrary category
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suggested, in sfmpathy with O'Brien and Shapiro's finding,
that children's explanations at these ages were consistent
with a standard concrete-operational analysis. The
impbrtant matter of individual différehces has been taken
up by Keafing and Carramazza (1977), whose multivariate
Snalyses_ suggegsted 1linquistic ability to be a dominant
factor in syllogistic reasoning and that the non-
linguistic skills evidgnt in pérfprmance on Raven's
Progressive Matrices also played a sighificant part.
Finally, a developmental study by Kuhn (1977) has
concentrated directly on the relationship .between
conditional reéfoning and Piagetian stages, and has

specifically examined some aspects of such reasoning in a

 story framework. Contrary to the argument put forward -by

Knifong (1974)‘ that children's ' logical errors resulted

from a legacy of pre—opeiational transductive thinking, it

was Kuhn's contentioh,ghat the explanation 1is directly
tied to the limitations in concrete operational thinking
‘Ectually described by Piaget, that is,‘to the inability to

v
-

‘Working from the assumption that a concrete-

- ~

operational grasp of/ the relation 2&13‘2 are g'is a
prefequisite to.understanding‘the relation if p then g,
Kuhn obtained  data ‘using a wide range of materials. iIn
her first study, children in grades 1 to 4fwere, b:esénéed
individﬁélly with a éescriptivg text, fogether with

illustrative photographs, at the end of'whiéh were located

Q
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either catégorical or hypothetical - syllogisms for

solution. The text concerned an imaginary city called

- Tundor and ;té‘,inhabitants, about whom subjects --were

interviewed. Using this approach, Kuhn found a much

,highef incidence of correct syllogistic reasohing than had

been'gound in previods related studies using written

materials (e.g., Taplin, Staudenmayer and Taddonio, 1974)
' L

or concrete models (e.g., Figkelstein, Smith and Wilson,

1969). She found, moreover, on the basis of correlations

-between the scores on categorical and conditional

problems, a tentative developmental sequence in

conditéonal reasoning. First, children interpret. if p

Ny ' ? . \
then g biconditionally. Second, thqy/recodﬂizé"that if p

R

then g allows not p, and g, sometimes generalizing the
response fméybeﬁ to syllogisqs wvith logical conclgfions.
Third, they understand thaf q's may be.either R or not ‘Qi
which step marks "full acguisition. of the class1ca1

logical interpretation of Xf p, q" (pp. 347- 348). From

 'furthef replication of the Taplin et al. experxment us1ng

exclusively ‘written materials but in which the number of

-

test items vasrmudh reducea, Ruhn was able to establish °

that the increased observation of conditional reasoniné in-

v

'he;‘ first study was due to the mode of presentation. Sﬁbv

concluded that "the real life mean:ng of the proposxt1ons\

vas ev1dent1y necessary...to enable a chxld to recogn1ze.'

" the poss1b111ty of not p in con)unct;on-1th g' (p. 349).

In a fznal study, Kuhn spec1fzca11y took up the c1a1m

’
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made by Inhelder and P1aget (1958) that the 'onset of
cond1t1ona1 reasongng came only w1th the capacity both tor
isolate and combine‘relat1on§ within the complete \latt1ce
sybtem.‘ Children 1in gradee 2( 4, 6 end 8 were presented
with four tests edministered in random order. The ‘first'
was centred on a nétrative'passage andvtested chiidren’s :
ability to 'isolate variablee. Given four written

-

descriptions of empirica} ohservations, they had to select
from a group vf three oossibilities)the onlx\yariabie
related to. a given outcome and, fgrther,‘to jostify their
. conclu51ons. The thlﬁd was a fwritteh test of sixteen
:standard syiiogisms,(MP, MT, DA ahé AC forms, eight ‘with
abétract and eight with meahingful content items)kond the
foutth, the vocabuiéry »‘suh-téét - of  the | WeghSIetf'
IntelligehoeifScale for Children (p. 351). ‘Kuhn's main

A}

findihgs from these data were thét children younger than
grade 6 age demonstrated 11ttle successful cond1tionalj
- reasoning or vab112ty ‘to 1solate- varz%Bles. | ‘Correct
) conaitional reasoning,'jshe ofghed,, was dependentfupoh
;bility to_isolatel Qariables but was not' in e§idence
before grdde ¢ “‘%cores on the first test vere found not
to correlate ;wlth scores ~on - the third (Stanaetd
,syliogisms) and the vocabulary measure cortelated h1ghly.

only w1th thé standard syblogxsm test scores - at: grade 6

- level. ’ All of Kuhn' s results apparently sqpported the

notlon that ch1ldren s cond1t1onal reasonxng, vhen 1t vas

observad_ under the optxmal czrcumstances provmded by way -

?{_,
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of text-hased' material (test 1), was dependent . upon
formal-operational capahilities‘as defined by Inhelder and ‘
Piaget. Standard syllpgismé,<however; appeared to demand
only a concrete-opergtionalllevel and might be influenced
by verbal ability (p. 352) |

Linquistic Analysis’ of Conditional Express1ons

Reference has . been ade in the previous section to
|

the 1nsuff1c1ency of the standard truth table for material

A

1mp11cat10n as a model of n rmal language use. A number

of more purely _llnguistic studies have emphasiied this
point and cast light on th truly varied and fcomplex

natufehof the conditional sy tem.- One such Study was that

f

by Geis and zZwicky (1971). S oo ' \

As 1t mlght occur in normal d1scourse, the sentence

9. If Mary | plays tennls,ﬁ,she 11

~injure her wrist
m‘

' could gpve more" than 'onewf viable cond1t10nal

1nterpretatlon. Either Mafy will injure her wrist only if
| she plays tanls and not otherwlse, or Qlay1ng tennis is
f/naturally 1nterpreted as only.one of several possible ways

inv wh1ch the - ihjury nght eccur.  Under the former

.1nterpretat1on, both

and 11. ~I:~T _
eﬁe ‘true (vhere T and I stand for the antecedent and
consequent v propos1tzons) Under " the - latter

1nterpretatlon,,_onlyt ll. ' alone expresses ‘the meaning

'.x\'



correctly. A second example might be

.12, If"you finish  your degree, 1I'll
buy you a new car. ... .

‘In this case, however, the biEonditional'interpretation
seems more correct; receiving.nhe car and finishing the
degree seem to be mutually entailed. The status of such
expressions as 12 was taken op by Geis and "Zwicky who
indicated the ubiquity of . such biconditional
interpretations in the presence of promises. . Suggesting
that such an interpretation was the result of "a tendency

to perfect conditionals to biconditionals", they raised

this to the 1level of a principle named Conditional
- Perfection (p. 562). This prinéiple, they claimed,

covered not only promises ‘but also threats, law-like

statements, commands, and counterfactuals (pp. '562-563).

.The term used to cover all these varxous statement’classes

was 1nv1ted 1nferences.

While it- has found some support in the treatment ’of
counterfactual statements by Karttunen (1971), the
Conditional Perfectlon analy51s has not gone unchallenged.

’ L113e argued that the b1cond1tlonal analysis should' be
‘1nterpreted as being context dependent (p. -'540) - To take
\ .

Geis's and Zwicky's own or1g1nal example of a prom1se,'

13. If you mow the lawn, I1'Il give you
five dollars. (1971, p. 561)

it was not evident to Lilje that ~ in all naturaliy

occurrzng cases the donat1on of f1ve dollars entailed a‘

mown lawn- the statement m1ght vell be only the first in a -

e . . R . . .
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"

; list of responses' to the qguestion "How can 1 earn five
e . .

dollars?". Lilje's main point here was to distinguish =

between pragmatic assumption and invited inference. The
latter term did not properly describe a‘discrete class of
sentences and, he further suggested, it was often the case
that people made "uninvited" as well as "invited"”
inferences (1972, pp:' 541—542). No simple answer  seemed
to emerge to the queetion of how interpretation of such

‘conditionals might be formalized.

Fillenbaum (1974, 1975, 1976, 1978) has attempted to

provide more detailed" behavioural - evidence for \the

linguistic def1n1tlon of invited inferences (or

inducements) and many other conditional statement types.

Many'psyohological researchers, he has: emphasized, have

concentrated on the use of abstract symbols in their:
examination of \cond1t1ona1 reasoning without' haviné -

confronted the problems of non- generallzab1l1ty when 1t'

camer to ‘the explanation of 1nducements,’ temporal,

.

temporai-éauéal, A.non-oausal contingent  universals and
other kinds of'Conditional3statenent} It is possible, he
has argued ~ that if  the widet renée of poesible
1nterpretatlons of 1f‘15 recognlzed, ‘one may come to' see
_»some logxcal 'fallac1es in a qu1te d1fferent l1ght,'not
tas 'fallac1es at all " but rather as pragmat1ca11y

reesonable inferences (1974 . i247)

4
1

'-In support of th1s c1a1m of the natural var1ab111ty,

of cond1t1ona1 - reasoning, ‘Fillenbaum conducted an

|

FEE A



experiment with undergraduates in which they were asked,
first, to . make . judgements ~about - the - ord1nar1ness or
strangeness of- 1nstances taken from,the range of poss1ble'
conditional types dlscussed above, second,"to paraphrase.
examples while/ excluding use of if and, third, to judge
trom pairs of sentences whethergin each case the second
vas a natnral' inference from the first.b To summar1ze
vF1llenbaum s findings, it appeared both that subjects were
able to distinguish accurately between malformed and well-".
formed conditional stateménts and that thelr paraphrases
exhlbzted ~a high. degree of systemat1c1ty (prom1ses, for
example, were most commonly paraphrased using and (40%)
and positive sentences led to far more.paraphrases using
ﬁggg than. did negatives (15% vs.<_5§)); Firm evidence'vas
thus,found-for the.various yet'systematic interpretations
connected w1th the range of cond1tlonal statement types. |
A follow-up experlment reported by F1llenbaum (1978)
establ1shed in addltlon to these observat1ons, that fwhen
. subjects vere asked to remember anomalous cond1t10nals,'
.they normalzzed them accordlng to th81t pragmatxcally'
based world knowledge. : Interpretation of cond1t1onalsrft
would therefore seemn to involve the - same sorts of -
_construct1ve‘ cognitive process1ng noted 1n more general:
»d‘iscc‘;ursej(see,; e.g., Bartlett, 1932 ‘Sachs, 1967,
Bransford and Franks~ 1971). F1llenbaum s observat1o’s

have 1nd1cated the complex1ty of _the full condlt1onal

system in natural language and have strongly emphas1zed



the s1gn1f1cance of a 11ngu1st1c typology of conditional
sentences.. = - - -

Logic vs. Everyday Reasoning .

]

Some . brief mention was made in the Introduction of
Piaget's proposal of an isomorphism betveen formal logic
and natural,reasoning. The'idea was more fully expressed

by Inhelder and Piaget as follows: | | \
(R)easoning is nothing more than the
"propositional calculus itself.
Although, in. the subject's ' thought,
this .calculus 1is linked ¢to current
speech patterns, it'can be expressed
symbolically - in terms of the algebra
of propobitional'lo?io.~
o - 1958, p. 315)

- While the-notion,of a cloae relationship between logic and’
- thought hae been part of a long traditlon in phllosophy,
culm1nat1ng in. the work of the Logical Pos1t1v1sts, recent
/- ‘approaches “have been mone.cautlous, emphas;z1ng‘the many
;fconcom1tant problems and coﬁplexities. _ Some polnts of

_ . : v .
 especial 1mportance for psychological investigations of

s&llogistxc reasoning were made in. an lnfluential vartiéle
by Henle (1962) part of whxoh provzded a short revxew of
?-prevzous approaches. h K | i ‘ '

As Henle 1ndxcated the. older trad1§10n, ' ﬁhith
”1nc1uded ‘the p051t1ons of Rant and Boofé,' had been\
character:zed by the‘ view that log1c 1tself ”was? the*
sc1ence‘ of thought, in Boole K:; words, that "the laws of
—the-syﬁhols'of'logiclpverei'deduc1hle;from a cons1derat1on

of the operations_of-the mindl?inv reasoninéf ‘(quoted in

P
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Henle, 1962, p. 366). Citing Cohen (1944) and Nagel
-(1956) as the sources of the more recent view that thought

is grounded in belief than in 1logic, Henle reduced the
_ : . “ .
central definitional problems to a series of questions as

follows:

Do errors in deductive reasoning mean
that the 1logical process has been
violated? ...does the occurrence of
error mean that the syllogism is a . bad
‘one? Or can the error be accounted
for otherwise? 1Is it possible that a
process that would follow the rules of
logic if it were spelled out is
discernible even when the reasoning
results in error? (p. 369)

Henle further developed 'some possible answers to these

questions based on empirical data.

In Henle's experiment,_graduate pSychology students
g . '

- were required 'to evaluate the logical adequacy of some

syllog1sms presented in : everyday -'ontexts. While
concentratlng on- d1scus51on of 1nd1v1dua1 patterns rather
than /normat;ve. measures, Henle /dlst1ngulshed "several

‘sources of reéSoning error. . First, subjects often "falled

h‘to accept' the..logical task”, that iis, they failed to
frecognize‘the.distinction»'between- logical validity and -

/real-world fact. Whether or not they gave correct answers

to- the vdhestions of logxcal adequacy,v many subjectsA
Just1f1ed thexr answers in ways whlch demonstrated lack ofl
understandxng of the real substance\ of the quest1ons.

Second, subjects ‘sometimes festated prem1ses to accord

w1th their own evaluat1ons of conc1u51onS° premlses were
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subjective

schemes
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normalized to their world knowledge and to

expectations rather than objective logical

(see also, Janis and Frick, abeve). Third,

subjects often omitted mention of the intended premises in

their evaluations, making apparently <correct deductions

»based upon the

occas1ona11y added extra premxses to arguments, reasoning,

wrong information. Finally, 'subjects

for example, from the g1ven 1nformatlon "comic books are

~ an ev1l_1nfluence" that "they should be got rid of" on the

baéis . of

the added proposition: "whate _- is an evil

influence’should be got rid ofwl (p. . 372). ./Summarizing

her findings, Henle'concluded:

.Henle s central point was that syllog1st1c form, far from

o

"(W)hen

subjects arrive at apparently

invalid conclusions, or when they fail -
to spot a fallacy, they often do so
- - because

materials

intended

- they have worked - with
different - from  those
or because they  have

undertaken a task d1fferent‘”fr9@ ‘the
one . intended. I

(I)t must " be concluded ‘that the
presence of error does not constitute
7[y}!dence

rr

‘that the laws of logic are

elevant to . actual thinking. = The
. data tend, rather, to support the
" older conceptlon that these laws are

process.

be1ng 1rre1evant

vfeature wlth;n'

idiosyncratically,

descr1b1ng human

\ subjects

fallure

- widely dlscernflle in the  thinking

(p. 373)

to normal processing, fwas_ a. common

it. - Subjects ' appearea to - reason

and the major theoret1cal problems 1n

reasonzng, 'she argued, . centre on
= e , ’

to .accept,the e;berimenter's task and

N
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the failure of the latter to recognize the neture'of their

misunderstanding. The interpretation put forward here was

that the relation between logic and normal reasoning was

fundamentally a close one. They were not, however,

claimed to be equeted'or-isomorphic in the direct sense of

Plaget ¥-] proposals, and Henle demonstrated that 'analysis
of deduct1ve -reason1ng demands detailed attent1on to the
premises actually used by subjects. |
_ More rébently, foilowing Henle's observations, some
5

of 'the more detailed questions of ‘how a complete logical

model of thought might be descr1bed have been addressed..

‘ Johnson-Lalrd (1975)~ has: suggested once again in

oppos1tlon to P1aget1an 1somorph1sm, that inferences are

: understood -in  terms of psycholOglcal rather%fhan logical

kA

schema. In partlcular, lexical 1nferedces, he has argued
may. well be understood in terms of spat1a1 -imagery, and ~
neither propos1t10nal nor ‘quantificational reasonlng seem

to be axiomatic _in* nature‘ at all, depending upon

-.plausibility tather than. logical validity (pp. 14, 41-

42). While attract1ve in 1ts functxona11sm,_however, the ’

notlon of plaué1b1l1ty as the bas1s for a model of thought

has not pasé&d vithout cr1t1c1sm. The question of the.
hh1nc1u51on necessar1ly raises some complex ‘semantac dand‘\
| ph;losoph1ca1 .problems. ~one - theorist 'inﬁ.particular,
,KemoSOn;(1975,'1977)_ has ° forcefully ardued, by way of
‘detailed) eVidence;;fot 'ma;nte1n;ng__e/_two-valued truth-

_functionél base for the analysis of  meaning ‘and  that,
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o wnile pragmatic decisions may be an importagt part of
language processing, they cannot form the foundation of a
~general semantic theory (1977, pp. 58-74).

One further posgible golution to the problem of
reconciling logic and r%asoning is to maintain both a
logical and a psychological description and to relate the
two by way of a system of mapping rules. Such a solution
has been attempted by Braine (1978,'1979).who has argued
that . a complete “model of reasoning. demands both an
inference—schemata description and a performance.component
containing -programs‘ “for comprehension and reasoning
strategies-(1978, PP. 3-5). Turning directly to ‘the
problems of interpretation connected ' with cond1t1onal
‘reasoning, Braine raised several objections to  the

"chameleon theory of Wason arfl¥ Johnson-La1rd (see above),

‘one of which was that any exclusively truth- based approach- :

“must take 1nto account that an identical 1nterpretatxon 1s
g;ven‘to each sentence'of thejforms if p gggg g, ponly if
'Q, and "if not gL then not p. As a cursory translation
'1nto ordinary language fermS“ demonstrates, this is
unsat1sfactory, such anomalous sentences as “One pulls the
knob out only if the television goes on 'exempl1fy ‘the
inadequacy of the aoproach{-lnraineis radical'proposal has
 been to deny any equation between the connectives of
-nagural language and the truth;functional account. His
alternative iS>scated aslfollows: " o

e
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The logical function of if...then is
to tate inference ruIes.
If...théh, .. is taken to be a
grammatical frame such that, when the
blanks are filled in with propositidns
(say, o¢ and A ) the result is the
following inference rule :

- e - - - -

That is, if ok has been established,
then B can be immediately concluded.
. - (p. 8)
This altern&tivé behavioural formulation Braine relates to
standard/propositiohal logic by systematic translation,
érguing'in the process that the characteristics of natural
'andv standard logic are similar. . Indeed, "natural and
»étgnda:d.propositional logic", he asserts, "are ‘the”_same
usystgm‘on differeni foundations" (p. 18).

Essentially, Braine has provided a model which is

both dualistié in its distinction between psychological

A

‘and  logical fdundations and cast within a functionalist

framework. Like-Johnson~Laird, Braine has raised  strong

objections to Piagetian isomorphism. He has argued that

the operational schemata'such as . those controllin97 the

combinations and permUtatibns of. logical relations in the

purported formal-operational ‘lattice system, must be:

' thoﬁght ’of‘as.bélonging to a quite different and séparate

hAsystém from the logic itself. His ’conclusion has been
"that Piaget's empirical research itself provided better
‘evxdence for the opetatlonal ‘schemata than for the log1cal

systém, and it was partly upon th1s ba51s that Braine has
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made inferences rather than axioms the centre of his

- model.

-

" Underlying Rationale of the Study

il . Both the history of‘ reéearch into syllogistic
reasoning and - analysis of conditional propositions
themselves suggest—linguistiﬁ deductive processing to be
complex ahd interadtive; The background‘of theoretical
debate on the approprfécy of légiCal models to the
description of human reasoning, however, further suggests
continued examinatiort to be«viébienand interesting if such
models are approached flexibly and used heuristically.

Taken as a whole, the linguistic. conditi§nal sysfem
is'_e§treme1y varied and goes far beyond the bounds of the
propositional calculus. There ére ~many . concomitant
demands made on cognitive processing, demands which Qary

- with context and which range in kind froq the Apurely
logical tojthe purely pragmatic. Whilé previous.{esearch
has become increasingly sensitive to the various kinds,.of'
‘linguistic and contextual propertieS'which have effecf on .

'réasoniﬁg, and while the_presengg of a theorétical shift
'tovatds'“ functional, conté§;4sensitive | analysié of
children's reasoniﬁg has been noted (see Chaptér One,

. . above), there has to date been no systematic attempt to
relate the - éomplex{ty Cof logical -, tasks to the

E';characteristics' of the ,discourse'céntekts'in vhich they
are;embeddéd:- Considering‘_the evidence 'Qf'»spgntaﬁeous
logical - processing recently found, for example, by

LR
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Donaldson (1978), and of both pragmatic and metacognitive

ptocessing, it seems especially important‘to extend the

previous research by exploring-the effacts of narrative

variation on logical;processing. In partigular, it seems

_that, logical processing may depend more upon the

accessibility to subjects .of the narrative discourse

'worlds' in which pfoblems are set than upon propositional

complexity per se. If this is the case, then: logicelk

processing will ‘be to  some degree dependent' upon

familiarity with such discqurée worlds and the ‘extent to

which they make sense to subjects. It is possible that

childrenfs logical processing may be more,secure“when'they

‘deal with imaginative rather than with Lactual material, a

hypothesis which, if sﬁpported, suggests .some necessary

reassessment of the orthodox. developmental model and
indeed, of the distinction‘betveenﬂgbstract and ' concrete

~

cont!ht 1tse1£

By explor1ng these 1deas in the present study, 1t is

ﬁoped to provide some explanat1on of the re;atlonsh1p

between the development of conditional re?sonlng skills as
they . relate to -certain linguistic cand contextual
variables: The part1cular{var1ables chosen for study and
the development of test materials: are descrxbed in the

T

followingvchapterq

r
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", CHAPTER THREE

‘ e L7
N
DESIGN, PROCEDURE, AND HYPOTHESES
o 2, kY

-Independent4var1atxon

Although prevxous studies have examined a wide range

of mode_ and content effects in syllogxst1C'reason1ng; no-

_systematic researéﬁ has been conducted on the contextual

effects of narrative discourse type on such -logical

B .
processing. On this basis, three sources of independent

Ly - :
variation were selected fo® the testing conducted in the

_ present study: grade level, passage. type, and ‘logical

problem type. The possibility of 'sex differences in’

narrative,preferenée was also examined.

- Subject Sampling - | S .

Grades 4, 6, and 12 were chosen on the basis of thelr
J

]

appropriacy for observatlon of any apparent d1st1nct1ons'»

y

C

_between concrete- and formal-operational behaviour _

relating to the task amg of any possibly iptetesting

ttans1t1ona1 : cbaracteristiCs.‘ Grade 4k>subjec}s vere

selected on the basis of pilot testlng as the"yodngest“

potent1al candldates for itakln?> what was necessarlly a

£a1rly exhaustxve test demand;ng about flfty m1nutes

’

LY

concentrat1on. The grade 12 populatxon vas chosen as the ’

subset of ﬁhevadult populatzon as thls allowed for

balanced classroom testzng procedure for all subJects and

' onstrazned tbe domazn of generalxzat1on to that of school

s
Ll

) k_. 2
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'students. .;‘;a:

T' Subjects ‘were™ ailmwfromi eienentary'for Vtsecondary
schools withinx the school districtS‘ of Pentictior and
Prince Rupert, British Columbia. All classes tested were

heterogeneously  grouped. ~Variations in classroom
- : o . - :
organization and in teacher judgement about student

participation demanded' a flexible approach to sampling,

especially at the grade*4 level It was often the case

e =

that "teachers . recommended omitting certein ch11dren on

©

grounds of,particular known limits of iingu1st1c "ability

or concentration. = While suitable reading level scores
. ’ 'I‘N % . o * ' ' -‘ . .

were not‘available'for:each subject, these omissions- were

encouraged by the experimenter 1§ orde; to ensure that no

'child for whom the task presented serhous iinguistic

pro‘lems was forced to take ‘the test.

e

&

The exc1u31on of all tests of subjects for whom

Bnglﬁsh was not the First . 1anguage Jand{ the strigt

admissibility criieria'° (see Scoring;' helow).’further '

guaranteed that no data were taken " from subjects
A‘exper1enc1ng 11ngu1st;c or concentration problems. These
procedures meant that Grade . x Sex e11 sizes = were
finev1tahly unequal It appeared howeéer, -thatlgrade

level sample 51zes accurately reflected proportions in the

populations of - 1nterest.7 5u1tab1e statistxcal procedures‘

were adopted to reflect these unequal cell frequenfies

‘(see Chapter Four, below) E ‘<ai-» R

In all 41 grade 4 subjects (26 female and I ale), "

o
. ¥

‘- : L e .

. N (24
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60 grade 6-subjects (32 female, 28 male), and 72 grade 12

subjects (45 female, 27 male) took the test. A high

proportion of grade 4 children failed to meet the
, requirements of test completion vontlined below (see

"Scoring), vhile a larger proportion of grade 6 and almost

all grade 12 subjects met these requirements. In the end,

22 grade 4 subjects (13 female and 9 male), 47. grﬂde ﬁ'

suhjects V(25- female, 22 male), and 68 grade 12 snbjects

(43 female, 25 male) successfully completed, the task. In
order to achieve strict proportionality and a slightly
greater degree of balance between the groups, three grade

6 and two grade 12 sub;ects were eliminated at random from

v . Al )
ey

. the test sample.

Passag&t o o o f‘. -

The construction of the three test!passages and of

-the’logical'problems based‘uponithem was “elosely' related

{

‘to cbnside;ations introduced ‘1n the,prev1ous chapters.

The starting point for determ1n1ng textual and logical

,variation ‘lay in _ the dzst1ngu1sh1ng propertxes " of

L

cond1t1ona1 statement types themselves.

In’ select1ng from ‘the . range of these statement types,

: the followlng three»f seemed to provxde espec1a11y'

1nterest1ng conttasts in thezr part1cu1ar demands upon-
-reason:ng. The f1rst type, def1ned as abstract 1nyolved
“the pe1r1ng of antecedent and consequent prop051tzons_

bearxng only an arbztrary telat1onsh1p, that is,- a-

. telatxonsh1p to vhich ' nelther pragmatzc nor emp1r1caig

-



45

o
-
information contributed. The second type, concrete,
“allowed . use  of real-world empirical- knowledge in its
interpretation of antecedent and consequent propositions.
The third type, inducement, :equired the use of praetical.
real-wvorld understégding for the iﬁterpretation of
interpersonal promises and threats. For convenience,
these three types of _conditionai statement have been
-abbreviated, respectively, AB, CO, and IN. |
| These three cdnditional statement types were seen to

correspond to three . parallel narrative text types:

Fantastic (F), Realistic (R), and Contractual (C), in the

- sense that it was the same(charactéristigs underlying Aﬁ
statements which were ' also more generally those of F
texts, the same charaéteriétids of ,CO statements vwhich
vere embod1ga»1n R texts ‘and the same characteristigs hof
IN stagements which were to be _fdund invcbntraétual
material. More~s§ecifically, the aistinguishing featu;e”
-representat1on of a discourse world in which relations are
predom1nantly arbltrary oraabstract “of an R text as its
representation of " a dlscourse world in whlch relatlons
bear'.bmp1r1cal\ mean1ng, ‘and of a C - text ° as ’i;s
 representat1on of a world in wh1ch the principaleemaddé
are made on pragmat1cally based understandlng of promlses
or threats. | !

 A' Three contrastlng texts were constructed' a Fantasy
:yﬁext, ent1§1¢d ‘The giggi‘gg;g, basgd upon.the'novel‘of the ;

. ;
g
T

5

of an F  text vas operat1onally defined as .its
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same name, a Reality text, entitled The Barn Oovl,

describing various features of the bird's. natural
capabilities and habits, and a Contractual text, based
;

upon the 1nducements normally represented in a well-known

telev1s1on,game show entitled The Joker's Wwild. The

latter two texts were written by the experimenter for the -
study and vere not adapted from other existing material.
These texts, balanced for word length, served as the base

from which the content of all log1ca1 test questions was

\\generated and- provided the essential discourse contexts

for the comprehenSion and solution. of all problems. Three

vers1ons of each text were constructed to ‘match the -grade

4, 6, and 12 read1ng 1evels via Dale-Chall readability

|

' natura; incidence ‘as 1ncorrect~'responses to MP~and_MT

&

measures._ Detalls of such ‘measures are’ to be found,

together with a descr1pt1on of all other test materials,

listed in Appendix B. - :’_, o ) ' -

Logical Problems - R
Earller studies had 1nc1uded all the ba81c, types of
sylloglstlc _problems"(MP, MT, AC, and DA) and had also
explored theweffects of.negation. These stgdles, however,‘~
had opted either;for'.overali  tests of 3recogn1t1on_ (of
correct conclusion ;of' of_iogicai_inappropriacy), or for -
production of correct concimsions. In the present study,
a fuller range of process1ng demands were made on subjects'
by 1ntrodUc1ng not only MP, MT and negat1on problems

(exam1ndtxon of AC and DA fallac1es was left to the1r

iy

oA
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. problems) but also requiring of them both production and
recognition. These more rigorous reqQuirements were
: |
implicit in the general form of the test questions, which
.we;§ designed to elicit either a) a subject's selection,
_from a multiple-choice set, of the qonclusion to a
syllogism baéed upon his understanding of the passage and
some additional information, together with b) his
. production of the second premise in justification of this
first choice, or c) recognition that a given question did.
not provide sufficignt information upon which to base a
logical answer. Stated most geﬁeraliy,',a test Qquestion
sequence took the followihg'fbrm:
1. presentation-of‘a passagex
2. preéentation of additional-information (the
first premise of a hypothétical syllogism,
either based upoﬁ tﬁe ' passage or, in the

. case of recognition problems, bearing no
relation to it)

3. selection of the correct conclusion from a
set of five multiple-choice possibilities
4. pvaisioh of the appropriate second premise
of * the syllogism or, in the case .of
- e Rt _
recognition problems, of “the statement
_"insufficient information".
| o K}
In order to test the possibility that measurable

. differences might be more easily solved when their COnteq;

Y
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‘werlﬂ unspec1f1ed. with respect to their AB, CO, and IN
\

- contents and vere . contrd%ted solely 1n terms of negat1on.
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t

‘was coordinated not -only in reference but also in

underlying'semantic characteristics with passages, both MP

.and. MT problems were subdivided for -each passage accord1ng

to the classxf1cat1on of the1r f1rst prem1ses .as AB, CO

.IN. Hence, for each passage, there ‘were six basic MP and

MT forms, yielding e1ghteen -Passage x Logical Question

Type combinations (F, R, C, x MP/AB MP/CO MP/IN, . MT/AB,

MT/CO, MT/IN). If addition,. each questlon set contalned

one -MP problem containlng' negated antecedent and

consequent proposftions and two recognition problems, one

_in rnegative and - one in- positive form, for which the

correct - anSwers'fbwere : *canlt- 'telIH followed by -

1nsuff1c1ent 1nformatzon“ ~ The negatlve MP problems took

the cond1t1onal statement formacoord1nate w1th the passage

1on which 1t was based, whereas the recognltxon problems

Table 1 prov1des a summary of - treatment varlables, levels

and assoc1ated abbrev1at1ons. -In all,-the<class1f1cations '.\\\
_y1e1ded twenty-seven . Passage Axr?>Logical,'TYPe teSt

~quest19ns.

.'Followingﬂpresentation of- each' passage, ‘subjects'
cho1ces of cOnclus1ons were made fromlmultlple-ch01ce sets
of f1ve. Each such set was constructed to- 1nclude all of
the follow1ng poss1ble kinds of answers.v;.s;»

l.~ a correct concluszon based on the materlals'

Zﬂ .an 1ncorrect concluslon spec1£1cally deny1ng

N

~



oo ~ Table-l.

Summary of "l/'regtment, Variables and I,ev'elé

4

Treatment =~ = - Type 'Abbrevigtion‘

" Modus P.onens'—.Abs'tract: L »'HI;IAB\ _ -
) Modus I;Qnens - Conc;réfé . wme/co
e Modus Ponens - Inducement : }m/m
Logical o . ‘Mé'dus Ponens - .Ne‘gatiw_‘ve‘ o | MPINK
| " mddsz"rollens - Mbstract * . Mr/AB
'1’;'o‘f>1e‘1‘ns | _ ;'M;dns l:olleQS,- 'Cohcr‘ezt':e. ‘ : MT/CO R
. o ’Modué Tollens- Induc;e_ment , ﬁT/IN ‘
. Recogaition - Positive - .- ERE/PO

Recognition - Negative' g , _;.REINE

e T . Fentastic . - .y B
Cbntfactuél ' R N - S
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some proposition presented as true in the
passage or additional information;
3. an : 1nterna11y 1rre1evant concluszon,

' replicating a proposition from the ‘passage

, yet which{ did not appear in the additional

1nformatlon~ v )
»

4, an . external irrelevant ‘conclusion, a
: I

proposition | Judged to be a reasonable -
e supp051tlon but not appear1ng in the passage:
| jor in. the add1t10nal 1nformat1on; g
5. acan't ¢ tell optiom, which was folloved by

. subjects' wr1tten Justlflcat1ons.

‘Metacognitive Questions

“Following each of the three‘ passage x-‘logical

' question sets came an extra question designed to .elicit

" information about subjects;fmetacognitiveqawarfness.of"the

T

task variables. This question asked subjects to make one

' further cho1ce from a set of - f1ve, 1n this case conta1n1ng

poss1ble descr1ptlons of the nature of the narrat1ve found-'

‘1n the passage rang1ng from actual to 1mag1nary.. Flnally,

followzng presentatlon_ of all completez questlon sets;
‘subjects, were' asked'3to'mahe a mu1t1ple-cho1ce Judgement‘

about the nature of. the ent1re task about wh1ch of their

-’ab111t1es they thought the questxons had tested best.

All questlons vwere‘ placeﬂ ‘in Ja 51ngle booklet 1n7

wh:ch subjects recorded thezr answers. {A» secondv bookletg

contaxned the passages, preceded by a, short example test

)
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sequence Yhicp was presented before each test session,
The order of presentation both of question types within

» passage -sets. ahd .muitiplefchoiee .conclusions . within
questlons was randomized. !

Instruct1ons to Subjects. .
]

Pllot testing of the mater1af§ on. 1nd1v1dual sub]ects
at each grade -level indicated that a short example
‘sedueeoe father‘then a formal prescriptive annountement
ensured the speediest andvmost'secure'understanding of the
taek requirements. Accordxngly, an - -informal and -
1nteract1ve approach was adopted at each level. | |

Hav1ng rece1ved the two test booklets, sub)ects' were
 first told that the test was not eonCerned with sﬁccess‘of
failure in: school and that it was solely of reseerch
'interest._'SubjeCts'were told io advance ‘that they wouid
themselves be requ1red to make a mult1p1e-cho1ce Judgement
about the nature of the test at the end and so would not
be 1nformed about its prec1se ob3ect1ves. Subjects were’
then referred to the example passaqe and questzons in the
‘first booklet. Thxs passaqe vas read out 1oud (generally |

1-;bY' a .willing subject) and ‘the four. example quest1ons,
cover1ng MP~P081t1ve,‘ MP-Negat1ve, MT, ‘and. Recogn1t1oni

,,/;types, ‘were. gone ' through ;p.iorder with suzteble-

Vexplanat1on Yot the _eorrect ‘answers. ThisAEepranation;(

| excluded spee;f1e--meotion' of elogie ‘or :easohing' but
heavily’ emphaeized: the. necessxty of ,usihg §g£g~e the

: 11additioha1‘t:information'o statement,l,_ﬂg “the fopessage'
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information in answering. SubjectsA were told that the
test would take them about fifty minutes of a one hour
~tinejlimit~to'complete'andrthat'they'should"work"SteadiIY‘"
thr0ugh‘ to  the 5 “d,_ omitting any questions which they
found unanswerable and f1111ng in both parts of answers
wherever poss1b1e. They = were told to raise their hands
Afor help with any -uords not known to them. - It was
stressed that cont1nua1 use of the passages for reference
during the test~,wase both permitted and. encouraged.
Folloying\vthis, the'first passage was read‘out loud (once
:again, generally by a suhject) and subjects vere then'left
to complete the test in the1r own time. ‘ab

4

:Scorzng of the Data

e
Each answer hooklet collected was first subjected to

- the “follow1ng two cr1ter1a-. f1rst, that ‘a m1n1mum of

S twenty two out of the twenty-seven loglcal quest1ons had

been completed (1 e., 80% of the logical test); second;
that no booklet contaxned a sequence of longer than . four

: consecutxve "can' t tell” mult1ple~cho1ce opt1ons. These.ﬂ

str1ngent cr1ter1a vere 1nvoked both to‘ ensure balancedi
Euiprotocols and ‘to avozd confusxng the 1nterpretatlon of |
”leg1t1mate "can t tell' responses in- the data. |
The ratxonale underlylng the a551gnment of scores was
founded on a number of points: emphas:zed in the rev1ew of
ﬁ‘prevxoqaztheory and research Answers clearly reflected a

lnumbet of ) dxscrete capab1l1t1es." f1rst, _subjects'

- acceptance of the task (Factor,l), i;e;,vwhether or not

1
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they had understood and pursued the basic task objectzves

as they vere 1ntroduced° second the1r ab1l1ty to groces '

5yllog1sms logxcally (Factor 2) and, third, subjects'

ability to wutilize all the relevant textual material
(Factof 3). | |

These three factors were proposed to underlie test
performance. Optimum perforﬁance on the test was judged
to involve all three and, on the basis of the number of
factors present, ansvers'ﬁere classified and scored. The

‘> full classification of answers was as follows:

1. . Cohtextual-Logical (Q&);' corfecp' logical

processing in narrative context

. 2. .Textual-Logical , (TL); correct = logical
processing vbased_ upon = the additional
~information statements only L

'3..‘Textual-Fallacious (TF)- invalid logical

process1ng based upon add1tzonal 1nformat1on.
' statements only | | o

K f4, ‘Extra- textual-Loglcal (EL)° correct loglcal

process;ng ,based upon propos1txons ‘not
‘mentioned -inj the passage or  additional

1nformat1on statements.

'e.These categorles compr1sed the set ;oia_answer types‘

;actually ass1gned pos1t1ve scores. One p01nt was assigned

‘for each factor,;nvolved in these answers. . In th1s way;,‘-

.responses falllng 1nto group 1 recexved three poznts, one

each for acceptance of the task log1ca1_ process1ng,,aod'vr'\



utilization‘ of all re}evant material. Responses falling
,into,group 2 reoeiéed twp'points; one each for accéptdnce
“of the task 'and'logical‘prOCessing. Those falling into
group 3 received one point only, - for acceptance of the

a o]
task, and those 1in group 4, one point for logical-

processing. In addltxexnf.;iyers not falling into these

..categories and, gec- ' fcpre of zero were classified

for enalytic Q?FPQ 3
‘5. Unjﬁsi?fi B ij(UD) sfenzals located in

ian5vers relatzng.%to questxons other than
_-Recogn1t1on types' .

6. Justified Errors (JE); trivial repetitions

of passage ‘or’ additional information
propositions, "oecause ‘it says‘ 80..."

. responses, or attempts to solve problems .by

de. facto def1n1t1ons,

‘f. Erroneous -Responses (ER);  'answers

jﬁemonstrating ‘clear misunderstandimg of

‘textoal ~propositions, feversals of posﬁtiﬁe

or negatlve prop051tlons,,contrad1ct1ons and

. ”anomal1es'

8. I ncomplete‘(l); cohteimimg_either multiple-

; choice responsesl or jmstification, bﬁtvnot

A complete summaryt of these oategovies, togethef with'-

T'thelr assoc1ated scores, appears in Table 2., where ansver

o types‘ are represented bx ;ye;gjgbbrev1atxons;and proposed

A



Summary of scoring for Modus Poneus and Modus

Table 2.

Tollens problems -

4 4
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Answer Abyrév~ " Factor : Answer
Category iation ' ] 2 -3 Score
Confextual~Logica1 . CL X X X 3
_Textuﬁ!ﬁLogical - TL X X f 2° .
Textual-Fallacious TF X - - 1
Extra~Te¥tual~iogicale EL - x'; ;: 1
Unjustified Dental w - - - 0
Justified Error JE- - - - 0
'ErrOneogs Responsé‘ 8 iQ;é - - - 0
Incomplete ﬁeép;née X - - - 0
' rable 3. o
I 'Summary of scoring for Recognitiqn Quéstipns
Answer — ' ‘Abbrev- — -Factor” Answer
Category iation 1 »g,- 3 chrg,»
"Jﬁscif'tea Denial . X - x 3
:-iﬁcoﬁbieté Deniall‘ Iy X - X 2
- Textua1¥Logica1 ' TL x: X - 42 ¢
'ExtrafTQXtual;Logiéal EL i X - -1
Justifiéd ‘Error | . JE - .= = o0
Errqﬂebéslkesbonse . 3 'ER - ~ - 0

o
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factors*by their respective designations (see above).

Two further categories,

11, ~ Justified Denial (JD)
" and 12. Incomplete Denial (ID) |

wvere includeqzto cover the RE question types. Answers to :

recognition _ problems were treated as a discrete class on

=N

the. baszs of their separate procesﬁlng demands and normal
response probab1l1t1es.', First, these answers. could not

easily' be reduced to the 'thtee : £ag;ors prevxously
b A— " '

mentioned They< eeemed : rather, 'to represent an

eSpec1a11y demandxhg case of the third type of capabzlxty,

4

i. e., recognzt;oﬁ)and acceptance of he task. Logical

proceSsing itself‘ was: not.1nV%lved 1nuthese QUestions..

w

| Accord1ngly, factor 3 vas ubly welghted ﬁ" the scorlng

e

of these answer%

econd 1t-seemed propen@po ass1gn«p
higher score to\answers to those(questlons not containing“
' the : (redundant) ]ustlﬁlcatxon 1nsuff\c1ent" 'thanu’to
Vﬁg essent1al. Such 1ncomplete answers connected with RE . |
quest1on types were assxgned two p01nts rather thqn zero,
_Textual-Logxcal ansverso were also scored two points and
- .Extra-Textual-Log1cal answers recexved one poxnt. , S1nce‘1
| ne1ther~i COntextual Log1cal nor Contextual—-rfailao;ous-:
,answers eppeared £ollou1ng RE questzons, these’ categories'

vere_ e11m1nated f "%% the RE sqprxng schedule (see Table

V’3). & - . b
Scores aséigned to angwers to the metacognftive_:
P e S
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R 1] “
' e e— e B

QUest1ons,I's1nce they were not part of the ma1n analys1s.
of variance and were the 'basls of - more ‘tentet1ve
correlational - calculations, are deeit with' in a later

section.

ﬁzgdthese ‘
- The. focus of the study is upon p0551b1e interactions

) .

_rather than upon ‘main effects.‘ The followxng predictions

';were:made. S

-

'1;;fh. .There 'ate-"ﬁeesurable, differences  in

- logical process1ng between th35passage

types. "/A

R ‘o : ‘- :
b. Youngerj subJects (grades 4 and 6)

.demonstrate a»greater'preferehEe for the

Fantasy passage over the other types, as

%_gﬁ@sured by the1r test scores for each

SreNm e Lo s -

gpassage. e, : l', S

Therea ate"ﬁeasureble éifferences in
BN ?- -~

Iog1calrpto¢esslng betveen the types of

fsyllog;stlc form 1nc1uded in t 'study.
ups demonstrate: : greater
preferehce for MP over :MT - problens, as S k%é

measured- by the:r test scoreS*for the o



Ct .
ypes S0

~ -

" two logical types. .-y -

Younger - subjects' prefer MP over MT

problems to a Significantly' greater-

degree than-older subjects, as measured

by their test scores for the two logical

There  are measurable d1fferences in
log1cal procébsxng between problems
jconta1n1ng negat1ve propos1t1ons in the
ihitial ~ premise than  those hot

containing negation. .

All ~ groups -~ demonstrate ~ greater .

preference £dr problems not containing

’ negatlon over thOBQ contammg lt.

Younger sub;gcts prefer problems not

S conté1n1ng negat1on . over- those

C.

. a.

. b.

c.

.
ﬁ.,

'e‘—a"e

e A

»y.

1conta1nrng it to a s1gn1f1caﬁtly greater’

degree than ‘older subjects, as measured

_by thelg test scores ::Qf negative and

’aff1rmat1ve ptoblem types. . ﬁfg'

”

r,}There are' measurable d1fferences in

71proce351ng betveen Recogn1t1on~pprob1ems

7

and other types._' s

All ~ groups demonstrate a "greater

preference for other »types of Yogical

VJ problem over Recognrtxon problems, as

: measured bg the1r test scores for. theﬁ

S8

e

N '»p" . - o . . . '. 7.

- -~ B . .
R - . L ke »
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1

two»type5~of-materia1 e
c. Older subJects are measurably better at

Recogn1t10n tasks than younger subJects.

o Y

5. a.- There are measuraﬁle differences ' in

progessz&g «pétween problems- ﬁ?n which

*statement;’are coord1nated w1th passages .
-y P”". t

19ﬂna;rat1Ve type and those in which

"""""

f*if they are not.

/

v by ﬂhi groups demonstrate a - greater

=
preference for coorﬁlnated mater1al over
@ E o

o

uncoord1nated mater1al

6. a. There is a p051t1ve relatlonshlp between

metacogn1t1ve awareness both of the test

varlables and of the purpose.'of the

t,test; "and logical (performance,' as.
measured by correlatioh of loglcal

performance and metacogn1t1ve scores on

the test. ' o LT
: 7 - ; ¥ : -
b. There _éis ca ¢51gn1f1caﬁtly ' greater
pos1t1ve o relat1onsh1p' between,

.. .

metacognmqéye awareness ~ and. loglcal
L : o A A
.;,; performance in ﬁolder over younger»

subjects; | as. measured. by . the
correlat1ons of logxcal performance and

L
'jif metacogn181ve test scores for the; two
'.:. s, ] . - T "



CHAPTER FOUR

L ' ANALYSIS ANT' PF “ULTS

- The numbers of subjects in each grade and grade X Sex

cell were unequal as a result’ of the sampl1ng procedures,

adopted  (see Chapter Three). As these unequal cell

frequencies"'were related to the trgatment_JIevels'

'themselves, they were approached as 'representing’

proportlons vin' tg’ populatlon strata of interest.
Suxtable statistical procedures for fzxed effects repeated
measures des1gns ‘where unequal cell sizes are proport1onal
v'and orthogonally related are ta be found in Wlner (1971)
,W1ner s recommendat1ons were ‘followed in each of the
analyses of varlance to be descr1bed.,. »iﬁﬁi |

‘Analysis of the bependent Measures - - . 1§ywdﬂn
. . )‘q)—~ ‘

The follow1ng tvoA sect1ons wxll deab&by1th two

)
“,analyses,,thab of perfect scores only (sd%res of 3), and

'that of‘ all scores (1nclud1ng scores of 2 and 1l). The
reason for approach1ng the ana1y51s of results in this way
lay‘ in its potent1a1 rl_reveallng any interesting

o e

'distinct1ons‘ in' the=’k1nds of success, achleved by the

. subject groups 1n the varxous cond1t1ons. In part1cular,‘

L

itr'seems 1mportant to dlscover whether' various group

A

scores represent the~.k1nd of all or= noth1ng processxng

-reflectedqhy perfect scores, or. the more var1ed process1ng
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~ In this .way, a more detailed picture can be presented of

~ the various skills evident at each grade level.

Logical.P:obiems: Perfect»Scores

The first three-vay analysis (Grade x Passage Type x
Logical. Question Type) took only the perfect scores as -
input. A summary“of.this'anaiysis‘eppee;s in. Table 4. .

»

The F ratios demonstrated a 31gn1f1cant main effect for?

»

Loglcal Questlon Typé togdther with significant Grade x;
’ \.“: _“;‘_,' ‘j

. Passage and Passage b 4 Logxcal Question Type 1nteractlons. éﬁﬁ
A ser;es of Scheffe comparlsons were then conducted on the *2’
=~ J(;

relevant means and on the ba51s of . the exper1mental' -

‘ /hypotheses. ,

' In relat1oh to hypotheses 2a, 2b, and 2c, the first
'compar1son made was between the comblned means’ fo!k;ll MPf
and MT problems., In corroboratwn of hypotheses &and .
2h; all .subject groups found MP problems s1gn1f1cantly:'
easier thanvaT -probiemsw<$;=2.38 vs. 1.89: 'F=105.22;
p<.01)._' While th1s ‘confirmed previous 'findings, ‘the
’observat;on_uas made in‘ the: ahsenoelioff any appatengl,
}tdeyeiopmentalpAeffeots, 'that is, in .the_ ehsence' of a -};;
_significant}Axt interaetion; It appears,"thetefore, that -
: MT problems made mdfe demands -on subjects-at'%ll ages
tested and’ that there was no szgn1f19ant :reduct1on inwfp
the1r'-relat1ve_ d1ff1culty for, the older subjectso No -
support was found forohypotheszs 2c, and younger subJects‘
seemed equally adept » older subjects 'at: olv1ng»MT:

problems.‘ ;» S S S



; TABLE 4 y— . ¢
e L -~

Summary of Analysis of Variance ébeﬂ#o'
Grade, ?assﬁge Ty?é, and“ibéitéi*?fobfem Type: . . .-

.9

Perfect Scores RN

Source ' .. df M.S. F-ratio

<
.

K ﬁétweeﬁ ' | |
Grade (IN] 2 "1;494 N .1.881 ‘
CBrror 129 0.79%

withtn | |
| APassa8é (B). o .vl2l ;. _‘  Q.0b4  S .*'AO.OZOW
AxB ?‘ir s oQ705 o 3,69-#*

" Error . 258" 0.1
“Logic (C) S8 32712 21.109%*

Chxec 16 L eari 1.1

e PR

S 16 229 12.903
2 s o - Loss

2064 . 0.165

e

e J .- 1 |
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‘Following hypothesés 3a, 3b, and 3c, Schefff

compar1sons ‘were made»,between the. comblned means of all
problems conta1n1ng negat1on, 1nclud1ng MT, (x-2.01), and
all others X=2. 31) For all subjects, the subset of
_ negative problems wvas found harder than ‘tbeu‘subset of
positive problems (F=76.74; p{.Ol). Thispprovided support

. for. hypotheses 3a- and 3b. ”It should bevnoted, however,

'_ that the comparison between-the,means'fox‘MP-Negative_ and

MP-Positive problems,_ even -though not statistically -

s1gn1f1cant, was in some contrast wlth the general result
‘subjects haV1ng found the former . slightly ;eésxer. - Once
aga1n,’ the absence ‘of a 51gn1ficant AxC interaction
y1e1ded no support for hypothesxs 3c, aj@g?ounger subjects
d1d not’ perform s1gn1£1cantly worse on ’ﬁegat1ve problems
“than d1d adults._' | |

el

; Comparlson between ﬂme comb1ned means for Recogn1tzon
AM]

problems (x=2 04) and other types (x-2 26) 1ndlcated in
support -of hypotheses 5a and '5b that thlS type wasv ,

's1gn1f1cant1y more d1ff1cult for all subjects than other!_

problems (F=50 39- p< 01) No assoczated developmental

trends were ev1dent.

Further comparxsons 19mong C means revealed some
J .

v o fi Tl ' N
1nterest1ng contrasts nqt,' contaxned K within _--the

experzmental preﬂ;ctlons M!‘Concrete problems as a group N

o appear- to have been eas1er than MP-Abstract or MP-

Inducement problems Rz, 53 vs. 2.25: F=35.22, " o1>,

~

T

i

=3
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and MT- Inducement problems were ‘more successfully answered
than MT- Abstract or MT- Concrete problems (X=2,02 vs,

1.82: F-85 86- 'p<.01). As both these observations are‘ in
v1solat1on from contextual passage effects,.they suggest

possible 1nteract1ons between log1ca1 forms and part1cu1ar

i/
, .

cond1t1onal statement types themselves. The observat1ons

*prov1de a basis inh the atudy for . further 11ngu1st1c

hypotheses about cond1t1onal process1ng (see.~Chapter' 5,

below*r. .1 : ; '“_ 3 3

/

In .partial corroborat1on of hypothesestla, lb and

l1c, Scheffe epmpar1sons among .. the “AB '(Grade X Passage

Type) means revealed S1gn£§¥Cantly better performance by

.grade 6 subjects on all questlons connected ‘WIth the -

Fantasy passage than ’by grade 12 subjects (§s6 86 vs.
6.36:PF=34.578; p<.01). ‘Better performance by grade 12
subjectS'-than by:'grade} 4 and grade 6 subJects was also

1noted on questlons follow1ng ‘the Realxstlc and Contractual

passages (x-6 79 vs. 6 03° F=115 4- p< 01). However,‘

‘performance on the Fantasy paSSage by grade 6 subjects ‘was
. ¢

'Lalso s1gn1f1cantly better than that by grade 4 sug;ects
(E-6.86 vs. 5. 86: F-76 78; p<.01). These : f1nd1ngs

oo

1suggested 1mportant modlflcatzon to hypothe51s lb Grade ‘f

- 4. subjects were not apparently sens1t1ve to the Fantasy

x"passagey in the same ;waywas were grade 6 subjects' .The

w51gn1f1cant-Grade x Passage 1nteractxons can be clearly.

,seen in r1gure 1

".Hypotheses_A5a»and55b1c0ncerned‘suhjects' sensétiVity_‘

Lt
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5.6 5

Passage Type .

o FIomE1l
R .7 Interdetiomkpt Gradéx'?gés’g_gé Type ¢ S

Ky



66

~ to coord1nated as opposed to uncoord1nated mater1alsr in” _
the problems. To test these hypotheses, a comparison was
first made between the comb1ned means for MP problems
(Positive and Negatise)' 'c60rdinated‘ in’ conditional
statement type u1th the1r preced1ng passage (X=0.81) and
the combined ,means of all uncoord1nated MP problems
(X=0.78) A.secondtparallel comparrson tested‘ coordrnated
against uncOOrdinated MT problems. - Neithera of these ',

| comparxsons reached a level of statistical significance.

"Indeed further examxnat1on of the"means"provoked a
_counter—hypothes1s, namely, that questxons mlght have been

- answered. best when contrast:ng in’ 11ngu15t1c type with the 5

narratzve on which they had been based. In no case was a
'posxt1ve MP quest1on coord1nated w1th its passage the best
Ai‘swered of the set of three,,‘and in one case, the
Contractual passage, ‘it was answered worst of .the three

(X=0. 803, vs.JTq 856 for’ MP/AB and 0.902 for MP/CO). The
'lowest score of all 1n thxs group of questlons,: however,‘y

~'wa5' to be found on the Inducement quest1on based on the

R

'Fantasy text (X-O 591 vs.’ 0. 864 for the Reallstzc passage

and 0 803 for the Contractual passage), a fact whlch m1ght
7 [
y to some extent explaln the lower overall performance on ‘MP

o Inducement problems than on MP Concrete problems already '

A sxdalar pattern was found w1th the MT problems.. Inf

no case was the coordxnated quest1on the best answered of .

" the set of three MT- prpblems connected wzth a ,gzven'fg



passage. The lack of success in answerlng the Inducement,
problem coord1nated w1th 1ts text vas even more noticeable.
here, as this was the MT - quest1on rece1v1ng the. lovest
mean score_of all (X=0.43). Th1s score was 51gn1f1cant1yY
lower than the other two MT-Inducement scores combined
(F=56.4; p<.01).

Ciearly,‘ these results found for MP and MT probiems
demand further attention to the 11ngu1st1c content of the |
1nd1v1dual quéstzons, and further refinement of hypotheses
concernlng Passage X Loglcal Questlon Type 1nteract1on.
Most of the BC 1nteract1on was attr;butable , to ,varzatlon

| relating to these 1nd1v1dua1 questlon types, and no other.
patterns emerged whzch could be attrlbuted tq the combined
effects of passage types and the sub~c1asses of 1og1calr |
questzons._l" S |

Loglcal Problems. All Scores

The.. second K three—wa§§ analysxs vof evariahcei is
summarlzed n Table . - The only ‘notable difference
between th;s and the earlier analysis lay:in-the~slight
reduct;on of the sxze, of ‘the fAer'interaction (p%505)i

ftogether’,wlth _the appearancecof a:significant threerway N

‘vinteractionv(pé 05)‘; As suggestes above, however,' more
deta1led analyszs of the 1nteractqons m1ght yleld further'
1nformat1on about the nature of group performance._»' '

Scheffe oo”""zsons on these means  showed, . in

/contrast th"' Prev1ous - ana1Y51s, 'a’_51gn1f1cant

dszerence betveen the~ comblned grade 12 an%a grade_}s'

/

e ) rd

Ll
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scores end the grade 4 scores on the'Fantasy passage,
"'wh11e the sxgn1f1cant contrast between the grade 12 and
grade ﬂB means d1sappeared This narrowxng of the gap
between the grade 6 and grade 12 scoresrin'thegpresence of
alltmeasures served to emphasfze that' the distinotion
~ observed in the | first analysﬁs vrel1ed heavily on
‘successful contextual logxcal processing per .gg, rather
than representxng any more diverse aspects of performance.
The Fantasy passage, 1n other words, was assoc1ated with a

‘genu1ne. increment. in loglcal process1ng in the grade 64

- subjects. thle the grade 12 subJects, fas 1nc1us:on B

. the partxally CQQfQCt scores shows, were ‘responsive to t?
‘ passage, they sxmply did not perform as successfully on
these questxons as the grade -6 subjects. ' Scores on all
other' passages ma1nta1ned the same relat1onsh1psupresent
in the former analysxs, except that a very\ lqght,ang non-

szgn1f1cant 1ncrement in the. performancev ‘of. th: “younger
subjects } on. = lhe, Realzstlc passage was apparent. ,
| Con31derat1on of the AxBxC 1nteract10n d1d not reveal anye
:new“ 51gn1f1cant flndlngi other than ‘to. confxrm the’
partlcular effeccs of some 1soletedv questions -already

ment1oned. o 4‘ | N | | ' o

»Part1ally-Correct Answers and Systemat1c Errors

Ty

: Tvo 1mportant quest1ons arose concernzng performance."

of subjects on : those quest1ons havzng : scorxng.

TN

R

’class1f1catzons of TL, TF and EL, that is, those answerse

mvolvmg free producjtlon of‘— 1691ca.'b~~6fa'rms fall_mg ‘into




" TABLE 5

Summary of Analyaiq of Variance due to
Grade, Passage Type, and Logical Problem Type:

All Scores

- Source ' - df . M.S. S = F—ratiq

¢  Between . .
c}aae'gﬂj/" 2 14.155 2.688
Error . . 129 .5.267
~ Passage (B). 2 0.408_   0.305

AxB 4 3432 - 2.572

&

Logic (C) = . 8  ©20.852 . 16.631%

AxC 167 1.801° . . 1.437
Errer /1032 1.25

BxC 16 14619 11797

®

. AxBxC 32 1975 1.616%

. Erter - 2064 1.222

v
o R -, 1

Error - S 258 . 133 N

Do F
-t

69
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‘the category . either of correct adherence to the valxd '
forms of the proposxt1onal calculus (MP and MT) or- of “rhe “
Fallaczes (AC and. DA) ’ F:rst, dld any developmental
patterns emerge in subjects tendencnes to use particul¥dr
vel1d forms and second, vere there any similar patterns
in the use of fallac1ous forms? A complete representat1on
of the frequency of all occurrence of part1a11y~correct
ansvers and of a%} unscored error reSponses appears in

3 Table 6., As may be seen, the answerswto the‘_second

. questxon vas clear' in the presencé of only two instances .

: of £allacaous forms 1n the,entzre study, one each at fhe.
de:ﬁ and grade 12 levels, it appeared that subJects had.

’*reesoned accordxng to these logzcal patterns when

. no
produc1ng Justxfzcetzons 1n the study. Thxs was . in some‘-

. contrasb to. earlier - results follov;ng recognxtion tests
(cf. Roberge 1970) , The relat1ons between measures on -

logically valzd but adontextual answers were more complex'

-

and demanded more detaxled conszderat;on.

In order to explore the part;ally*correct answers 'in:"

more dete11p z _statxst1cs were uged to compare sampl,.,f%

proport1on scores,- F1rst,‘compar1sons vere made berween,

i
(O

the proport1ons_ of all scores not recorded es completely:

5 correct responses zgpeesented by the TL, TF, EL qnd ID .

o

B ansver categorzes (see Table 7).- Tvo-taxled ftests
estebllshed~ that wh11e TL answers hed 'sxgn1f1cant1y

‘5“1ncreased wzth ege (grade 12 > grede 4; 2-4 382, p<.0& .
- grade 6~> grade 4- 2-2 5' p< 05. grade 12 > grades 4 and 6 "?,‘

L T .
K N ‘Q z,

S

RN < N
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B .Grade _1_2_‘ .0.08

&3

Partigllx—Correcf;'Ansﬁef dnd ‘Error

N

e

', TABLE 6

3 »
i .

Frequency Statistics .

“ - ¢

b

Résponse.

'(Repor"t:'ed in terms of prbpprtiohp of ail”sc’oresﬁ

) e NP
. . “‘J

S

ade 6

0.06

0.04

,F. 26;02’,

- 0.01°
0,02 -

10,03

0.12
1 0.05

'0.08
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_Jcomblned, Z=3. 94- p< 01) BL ansvera followed the opp051te
RN % %s‘._ .

trend (grade 4 > grade 12,v2-4 248° p< 01- grade 6 > grade#

.-
\

. A" ‘ L
- 12; 1-2 67; p< 01: grades 4 and 6 > grade 12- z-a 617- Lo

'p< 01)._ This seemeg,toademonstrate a’ sxgnzf:cant ;n séfyf,“

“ in ‘the, product1on oflacontextﬁalflogical‘fOrms with age .
tggether with a decrease 1n use of 1nformatxon extraneous_‘
to the gtask a: f1nd1ng not 1nqogs1stant w1th the generai;
suppos1taon of —1ncreased logxcal performance uith age‘f

—(hypotheses 2c, 3c,,4c )““but~not_apparent%1n the analya;S'l o

A . : M R

based on perfect scores. S L .
y .. ‘ a toe .t T / "'fj
ﬂk* The’ second set ‘of comparzsons concrrned '

v

partxcular 0!r1et1es of val1d nloglcal arqument uaed

'sﬂbjects>‘én each .grade. Four°bo§81b1e productxon forms he

Vemerged'from' the'tdata,"the :”,

'j entered“ 1nto the des1gn of t e

iee ‘which Nad - actually T

test 1nstrument (MP-453

4Poaat1ve, MP-Negat1ve and MT) togethgr wi%h one other, a .

ffh form of Modus Tollens in’ whxch the propos1txonf1t9elf had _~
n”;been negated before val1d denial of the truth‘ of ther
‘-i;fconsequent had proceeded : Occurrences ofv such forms,
dfﬁ;qon81dered , fb difficult 'ttop' 1ntroduce 1nto “ths,:
r~~jexper1mental B tasks ‘ themselves, forced ,;5:' further
éuf-classificat1on.f Accordzngly, 1n Table' 9 ' Modus Tollens;f
| 'scores are d;vided 1nto two, HT-Positive, represent1ng
'Jh 1nstances of denial of positive propoa:tions, ‘and. MT-L

’7jENegative,; repreaenting inn:am:dm'-a of;negated propos:tzon-;hk
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(Répo;:te'di ms of propqréio’nsl of all errér "g.;cbres)'\
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Text;nal—Logical Answers. Pro‘portions gf Modus Ponens

and Nodug Tollehé Rebponses " o % e




m
Y was. the 1ncrease in. tﬁe occurré’nce -of; MP forms w1th age,

",-forms' Lgrade . > grade 12 z;3,- ‘ & £

"" " \'r“‘ ) .. . . ’ 1 \
I TN '{*{';' ‘ R Xy N ' 74

) ":&- N [ o ;‘:" -
o A ‘ ‘ N . AN
].; | _\\Lvﬁ . . . .’“ A 1{ . . \ . . L d . N . . ‘%
'Noticeable in the total Mp and MT scores ('rable 8)

. »

and "the’ corresponding dec.‘rease in'MT forms._ Slgmfxcant

‘scores relatmg to. the;e comparxSons were, for the MP

: gorms, (grade 12 grade 8; ‘3-2 5Wp<‘ 01: grade 12 >

_-grades 6 and 4 coné}ned 253\.\7'8

",.Ol) ,and tor the MT

S ‘V

- gt‘ﬁde A >
.g-rades 6 and l.? %mbmed- ﬁ“‘d‘S) The rather

'lfsurpr.lsmg dxrg txon oﬁs these resnlts was m soi:e contrast
i

. to the'ihyp,otl’ksee concermng the&ge‘ikrally expected hrgﬁ%r

3

R

;incxdepc"é of success ‘both on 'MT and ﬁgatxve probﬂm

1

4solvmg ‘m the" plder‘k‘yb;ects. 'rh1s sull be ﬁ?cussed 1n

e
a later “s%”ctlon (sée Cﬁpter Fzye‘, below) Turnxng to the o

Jpreakd'own of results for%the suB-categones,.:Lt was found

_‘correswnded tahe zour@er groups

_that although the Jugxest proport i £ Ot negat1ve forms

-Negatxve in’ grade 6
¥

',_and )(T-Negatlvéf an grade 4); these drfferences were not

K )

"‘-7ngn1f1cant. The mam contrxbutzon to the dzrectzons of

.the overall MP and M'r fmq;.ngs seemed t:o have been

__._‘contnbuted by the results for MP-»Posnzve (grade 12 >

'_,-responses (grade 6 > grade 12- z-z 921- p< Ol- grade 4 > ‘
(‘grade 12 z-3.491- < 01) |

‘fgrades 6. and 4-ﬁ z-4 32- p< 01) and for HT-Poszt1ve

R o

-

-

iy

N

In reference to the . systematzc error proportions R

‘ pr‘esenﬁod m Table 10,, _only one s;gn:.fzcant conparzson was :

'_:ev1dent, }.t,ha between the proportions of res:(onses
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TABLE 9

‘Q

T

. ‘ - e ) ‘.{' ' ' - ‘\\\ L <L - Py
Grade & ... 0:236  0.2637 0.3697° 0132 < |

Crade 6 © | .0.260 -O. 356 \‘ o 288 > 0,096 S
. Grade1z " 0.518 | :'0.263 S0, 12:1’E 54'@7094 L

: ,@f . 5 '_'!*_,,y

. . .

L. A

» , Unsconed En'or Frequencies " RN

' (Reporte!:L :ln tems of al]: error scores)

. .Grade 4 .. . _p_.‘zo._ 0.084 ' o.om o 267
| o 0143 omz. 0215

oy 9*'98-1 = ’ii‘?é'f.l"_?-‘f,j x ‘9-'?;0,'7 o

i I’~-‘" ) ’
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classified as Incompiete; Here; the _grade 12 'group
‘ contributed relatxvely more than the other two groups
.. combined (z-3 T75-p<s 01)+ *All other categor:es seem to .

ghave "béen evenly d1str1buted across the error reSponses.

.

Sex leferezfes . ;;:‘w 'm ‘ o
Althou sex differences vere no; a pr1mary concern a
of the stujiggnd 11tt1e evmdenceghad been found for them
4!? previous stud1es le.g. H11Y 1960),'1t,was thought
* worthvh11e~to test fory theﬁ %here‘ in lthe »preSence of

parrat1ve mater1al wh1ch might be. connected w1th sex]

. ‘ . u, y R h

o pie ‘ces.J Accord1ngly~ a furtﬂgz analy?% of varxance
’ By '*" ’ ’ \ ‘. "’ s

- wA ;_}siﬂgrformed takmg, ‘ll ofﬂthg, subjects' scores as
. L S R 4 S -
t-mput- T “ T &e PRRCEEE

v are N I
thle “ho sigﬂ1f;cant Sex ma1n effect 4or' Sex X -

.ol

. ‘-’.

treatment 1nteract1ons wqre found a sign;fxcant Grade x;m

Sex effect was apparent 1n the data. A “Qgsterlorx Scheffe‘ -

l

compar;sons on the AB (Grade x 9§&x) means determ1ned d

s1gn1§$&an d1fference; betveen the performance-of female_e,

b s

and male subjects at both the grade 4 and grade 6 levels.

Grade 4 gzrls performed bette§‘1nr genera1¢—than' grade 4'

¥

@ boys, end grade— 6 boys better than grade 6 g:ris.' Noit;
parallel dafference was found at the grade 12 level -

leith e f1ndan 8. su est that sex d1fferences d1d-,'
féi 2 ' v&? ai&‘aﬁsﬂﬁa :
est they are d:ff1cult to_‘u

1ndeed plaeiaone partf‘njthe._

o 1nterpret 1n more deta11 1n the absence of s1gn1£1cant Sex,f
x treatment 1nteractzons. The ohoerved d1f£erence at the‘f S

o grade s level-seena to. f1t 1nlwith hefor**odox clain of{f ‘

v
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girle' ~3£§ter l1ngulst1c development than boys', and yet

a

the grtde 6 results are 1n¥fleer dxsagreement vxth th1s
'gengral pattern. A vaf1ety of possxble cauSes, such as 5@
. R

the dszerent ind1v1dual levels of classroon concentret1on
and thexr relation to w1det sociological dszekugceég

could - be proposed to under11e such effects.. In the

tat

"lxmzted context of the- present 'stqu,‘ houever, such

¢

proposals would ;Pmount to mere spﬂchlat1onxebout factors

) that‘fre 1n4}term1nate thhbrespect to the exper1menta1

-~

technlques adopted.» ' Moreover, ‘the difflculty :eof

~

- ”gntsgpret1ng ev1gence'of9-3x d1££erences :sttompuunded by

’f.the« absence of - m&hn _\&iled genenel resberch 1nto,

"funderlyfng Causal factogs,wa problem cb has been _wéll )
" . noted, ?br example, 1n e recent study into the devélopment

- of: comp031txon' sk1lls across the same age range examxned )
‘ ;hhere (Crowhutst 1977; pp.x 36~ 37).;A Accord1ngly, wh1le 3
‘»'fthe: results potentxally 1n¢erest1ng for later.
1nvest1gatzon, 1n th1s study the top1c of sex d;fferencesn-u‘
“-: hwas elim:nated from furthet cons;deratxon A
1¥;Metacggn1t1ve“5cores | 1 ’»7'i€-

Quest1on 10 followxqg\each passage regux;ed subjects.f;

e

T

A h

Vf-to.chqoseptheo one “from fthe followang Set wh1ch best

“ o
i trc, pgssible,

‘dewnbedp ther_' narenglye: actdal,

'f?' mpgss;ple, grng . The questzon follov;ng 'the f
‘r{fent1re*'test rqgu1red subjectg to Judgé what had been best

. !911122: nathenat;cdl
: ic



‘Appendix B)

)

The scorlng schedule for “these ; responses . was’

i' . ‘. , "

"”establlshedﬂ by the%VeXperrmenter 1n consultat1on with an

»

'1ndependent rater on the bas1s of subjects't approx1matzon
to the follovzng set of dgehenisr ;Responses to ‘the
i Wy

'Fantasy ngsage vere scoredgif the select1on wese either

'gpegzned or_ impossible, ggo po1nxs gor the former, wh1ch
6._5—29———7—

- : : AN 2NN
: ‘ was JudQed.§9‘he_the best answer, andaone ﬁplnt ﬁor the'

»
v

latter. 3°3P9n535 ’yﬁb the’ Rea?ﬁst1c pﬂssaﬂe 'werggf‘h
4 ‘ﬂ,\j- ' b J-s’.‘. & .) ". e o~ g ‘

Respo es z“t(* thg Con,tractuai passage were

R

’ : two poxnts for ggsgabge, One fon mag1ged qnd -one :Q;,
Esv,ﬁor realistic. gheSe ~scores sere Judged to reflect the

]

,‘.' most accurate descr1pt1on of- the‘qpharaoterlst1cs .ot the

-

var1ous dzscourse worlds presented and thus to represent

valzd metggggnxtzve measuresf“ The 5dd1tiog?1 ébmpieﬂ1ty ,3

v

- w* to “be foundl the schedule for Ehe Inducement passage
» arose out of the mQre*ambxguous natq;e .of 1ts narrat1ve
- L : B A

qualztzes. For thzs passage, the categor1es real:st1c and .
magzned rere not con51dered to be mutually exc1u51ve.°
Rather like theqﬂastorlcal Novel the passage was Judged
'“sl'to be :'based——en sfact.:n The Best answer to the fxnal
questxon was conszdened to Be log1ca abilztg wh1ch was
scored three poaqts,x the ﬂﬁmt best to be comgrehensxon
abzlxtzg scored two pornts,. and the th1rd best to be ff;
11nguxgtxg ab;lztz scored one poxnt.;; _L"Q”L SR

The ;hypothesls*underlyzng the measuremepts conducted .
' ' e e -My.gyfhh weg.,;
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- R
.on. the metacogn1t1vethesponses (hypotheses 6a, Sb,)

'fﬁﬁ expressed the ant1c1pated correlatibns between subjects'

performance on_the’ logzcal_tasks and thelr metacognatsye

scores. Accordlngly, Peanson Product Mogaﬁt Coefflcients *
were calculated for subJects' total metacogn1t1ve scores

and total loglcal problem scores. “These correlatlons'were

.‘a,, \

& calculated within .each graae and'for each of the _passage f

wad,

_‘kypes. Rather surprzsxngl?” no sxgnrf:cant correlatxons
' 'emerged. ‘The measures ranged from r=0, 29 (grade 6 total
score comparxson) to r-O 38 (grade 4 and grade 12 total

'score compar1sons). ' Cle Y the metacogn1t1Ve measures:

@

taken in the present st""ﬂﬂ either 1nsens1t1ve to the f

"'1 .00

phenomena in questzon or }«1 ~sented a. genulne behaV1oura1 jf.

neutra11ty. These qlternat1ve ﬁosszb111t1es can only be a.

. "_,J—v

matter,‘,forg speculat:on win ,the absence of any more

mean:ngﬂul data. The questlon follovupg each passage on
N bRl

. topxc recogn1t1on was equally well answered bz all groups

..} and provxded no more var1at1°n
scores- “ These | mttQtB c .‘:.“ o

dzscuss1on (see Chapter 5)

uminary of Fan \ gijﬁ[“gw_,4..;;/_”
| The three~way ANOVA on perfect logzcal problem scores ff :

revealed‘a sign1fzcant mazn effect _£p Log1ca1 Quest1on.¥(j

TYPe and s;gn:fzcant’“‘ ’Jx'Passage and Passage X Loglcal
Type. - § . ’: “pgsterxgr ;'
'for fhypotheszs 2b hatfbcwf

rPurther
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problems, but no support was found for hypothes1s 2c, that.

_the gap in scores betéeen Ehe two__problem types would L

;narrow w1th age. Support was foun or: hypotheses 3a. and
'3b that subJects would’ f1nd proble s conta1n1ng negat1on

in general more d1ff1cu1t thaﬁ'those not conta1n1ng 1t, y R
. g

S&t 1t was also noted thaE MP-Negat1ve problems vere »xqﬁ

actually answered.‘ sl1ghtly ,,betterg than -MP-Pos1t10ei-‘”
- , | ) i .\
prbbleer . Again, no support Qvass found for the

o 2

developmental hypothes1s 3c,« that: the performance gap

a4$4<

_wquld narrou w1th age., bgpotheses 4a and 4b, that
;*:§Ubjects would prefer MP and MT overlRecognztxon problens, .

' *'wére ' confzrmed but} once ' agaln,._:ng_ ev1dence; of'
i.h’ ‘deifelopmental trends was found '. / & B
plnuéoncern1ng the Grade x Passage N1nteract1on,lg‘inbb
‘"__?corroberation of hypotheses la, 'lb, '. and lc, Scheffe
t;xcomparzsons revealed s1gn1f1cantly better' performance by R
';fﬁgrade 6 subjects than by grade IZJBnbgects on the Fantasy

| epassage, together w1th better performance by grade

. subJects than\ both the other gr0ups~on the Realxstxc and o
Jh;Contractual passages.t No support vas :ound for the notion- g

athat sub;ectq vquld prefer coord:nated over uncoordznated L

{Agmaterials (h potheses 5a and 5b) Rather, the.data seemed fg;

'“1to prov@ie 1the ‘pounter“concluszontﬁ that they“p:eferred

Tg,uncoordznateq materlalé
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grade~6 subJects was dxm1n1shed This seemed fo. emphasize. -

d:tu&‘fact that the Observed superlorxty of the grade 6 over

. the grade 12 and grade 4 dubjects ev:dent in perfect

the Rantasy passage between grade 12 and.

responses had been due to 1mproved logzcal proﬂlem sol¢1ng .

pew. se,/~rather than due to a combxnat1on of logxcal ahd

‘.

. contextual processzng characterxst1cs.

: answer categor1es was ﬁconducted by way of 2 statxst1cs

Qs1gn1f1cantly 1ncreased w. _r’ag'!e,- younger sub;ects'

e

with prevzous f1nd1ngs, i

”:f'znc1dence of Textua1~Loglca

; Examxnatxon of the d1str1butlon of partzelly-correct

'comparxng the proportxons represented In some contrast
; 'c

4actually produced more Modus Tollens arguments than grade;

o 1n general »

4- ,:‘

X l2_ ‘subjects, and that the ‘reverse was true for Modus -

;'Ponens'_'forns; f Extra~Textual Log1cal answers,“. alsoit‘;,

,:fdecreaeed ~fwith age,-d con51stent ' w1th the lgeneral_'

'A?suppos1t1on of a correspondzng mc:’eass> 1n¢’i%ntextual-

't; logxcal behav1our.,, In- breaking down the argument types

" ',further,, it was found that the relat;onslup between ﬁrades;f«-?‘f‘

“;and productxon of MP and ’MT forms ,was accpunted f0r17

e

l""wfversxons of each but that,,_l_b
| younger groups had producedf?ﬁf}:“

ven though th:salatter contrast*fh'
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subJects contr1buted 31gnrf1cantly more Incomplete answvers
rnthan the younger subJects.' All other‘ unscored error
' categories wvere evenly dlstrzbuted~across the gtadesee -

) ong‘ flnal four—way ANOVA vas performed on the data Y
1(Gr§he x Sex x Passage Type x- Logzcal Questlon Type) ;_In o
] thls analyszs, -a szgniflcant Grade x Sex effect was found : ;gs

and’ . a. - ggsgerzor : testzng_( establzshed th;s to be

e—“.

2

attr1butab1e to the better perionmance of fémaleg 1n grade
4 and of males 1n grade 6 No d1fference wap, nd at the
grade 12 level.- While suggestlng some gene{fiq’effedt of

' sex dszerences zn the test, 1n the abs

B - e I A ‘euié.
‘ ~more ,‘substantlal Mrelatedﬁfjdevelopmentalu :
;3’under1y1ng causes could not be further analyzed

‘The" resulb' based on, metacogn1t1ve measures E re“‘

, 1nconc1u51ve. | Exther the ‘measures themselves_ha En'

:\ﬁ

"1nsenslt1ve to the ohenomena o£ 1nterest or than phenomena;i.aj
f,thEmselves vere 1nconseq§5nt1al Further dzscusszonnof

' thesa possxb111t1es can only be . specblatlveiggbabsence ~o£i:;r‘n
‘,;more'revealxng gata.»'_pg.-_ - p - oL e

W



- . CHAPTER FIVE =

DISCUSSION AND IMPLICATIONS |

The central emp1r1cal questxons 1n1t1ally raised 1n

this study concerned the effects on deductxve proce351ng.
‘of narratlve and loglcal var1ation in the test maierxals,
whxle the theoretxcal quest1ons focussed upon some of the

wzder problems of dewelopmental theory ln the erea.

;roremost among‘these latter problems were those a!socxated'ﬁ?

&

l"th ‘the asseSsment of reasonlng ab§11t1es by the standard-
of .. the . prop051txonal calculus, ,“V;tﬁge ang Q,proposed
1somorphtsm betvéen loglcalrand psychological systems, and

‘;tw1th the structuralzst dxstlnétlons found at'?ke core“of

 chapter to ‘the matters of log1cdliand linguxsqbp'xnterest,g

!‘ .o

7’followed by dxscussxon of the theoretxcal concerns. e
Logxcal vgrlatzon ¢ N AR .d;u v A
‘ _ S T o .
The demands made on subJeots 1n ansverxng the logzcal

""-questxons 1n the present study aszered s1gn1f1cent1y from

"l.earlzer studses several respectéa Fxrst tye baglc :;;~

X "f, :

é,»form of the quest1ons was nthzgematic, that 1s,§ subjects

;3f.were reéuzred to prf;sj oh
" et 2

7lhad been suppressed in’ the quest:on materzals themaelves.,'f;5

f‘=fThxs nas -in. .strong COﬂttﬂSt '1th allePréV1°“’ studies. “fi
: """'navlnoherge (1970)5 in

‘i),—

-P1aget 8 theory. Further conszderat1on 1s given?finj this -

R
»
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Fjudgemente- aboﬁt. the.&co£F;Etness of  argument 1}fofms
mpreoented.' -The testing ﬂtechnique"elso ;différed from
~gtudies- such a5 -those by Wason and Johnson-na1rd '(1972)” |

O

and  Henle (1962),> in vh:ch ‘ansvers vere ‘based upon-

V.presentatxon, of complete syllogistic | forms in  the
_-questions. It .differed from Kuhn's (ﬁ977) approach in
' that the dddxtlonal 1nformatf!h premises 1ntroduced in the:
: dlpregpﬂt Studyygdemanded that subJects vork/ beyond the
. n&ré%;;ve information, using the ﬂassages ‘as. bases for_*
1w§§benqe aﬂd conclus;onsrdthii }tﬁhn -88 the sengpe of

5§*olusaons thenselvee.‘ These contrasts, togé’ber vxth.t‘:

*

the v:de ;ange of log1qpl problems 1nc1nded, resulted in a(lf'

<

.igorous test of deductave processzng founded of

groductive" ratger than .utegggnxt1ve ' skzlls. ‘Thei
procedures, hoﬁhver, elso offeﬁed some basis, for gompar1ng

productxon end wrecogmtxon 'responses. Sqme examples of

}fsubjecta'.respogaes ad’ﬁhey actually appeered in. answer

5fThe first 1mpo:5ant fxndxng based‘ upon thegs,nevf:

';1 teé%ing procedures ups that‘ubdus Ponjég forms were found S

easler than Hbdus wollens forms at eac g:&de level Thzsf

-

f;ndxng 18 1ﬁ contrast uxth that of Roberge (1970), vholngf

detected the same relt’iogghxp ;n gtades Iy and 6, tOgether-;f:'

';f:vith a’ significent reduction of_the dzfterence begweenatheg'f_'

Gy
sl
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. Even more interesting, however,‘.ii. the strong contrast

between younger and older subjeuis in their Textual-

Logical responses, those incorrect responses given when

they failed to utilize all relevant informatian properly.
Two typical examples from the significqptly larger set of
Modus Tollens answvers provided by the younger subjects are

as follqws: i

i

~

1. (gtadé 4 response to question R5)

If ®he barn-owl often sits on
fences, the farmer shouts at him

The farmer does not shout at him

The barn-owl does not often sit on
fences.

-~

2. (grade 6 response to question F9)

1f Pizer got to the control centre
first, he got a reward from the
‘captain K

‘Pizer did not get a reward from
the captain

Pizer got to the control room
last. :

Example 1 can be contrasted with a typical adult Modus

Ponens TL'respoqse to the same Recognition type question:

3. If the barﬁ-owl oft;; sits on

fences, the farmer shouts at him

The barn-owl often sits on fences

The farmer shouts at him: :
Further interpretation ofh Modus Tollens ptocessin;
depends upon the recognition of an important distinction

between -the tgdg underlying operations involved. These
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e
operations, némely, ~denial and negation, are related yet
discrete. In the solution“of such problems, the first
step is always denial of the truth of the consequent.
This operation was evident in subjects' adherence to
n;rrative context, together with .the .perception and use of
relbvaﬁl propositiong. The operation involved negation of
the consequent but, in its appeal to points of reference
external to the additional information statements
themselves, = went beyond any simple ~ Hegative
trahsformq;ion.‘ This first ;tep in the MT sequence is
followed by the simple application ' of negative
transformation to the antecedent proposition, a
proposition which in the test materials was represented in
the question itself, making few demands on memory or
narrative inference.

This distinction sugge8ts that the lesser yse of
Modus Tollens forms by grade 12 subjects is explained by
their recognition of the additional complexity connected
with denial and a concomitant reluctance to enter into
such processing.  In contrast, the younger subjects, ‘not
recognizing -this .complexity, perhaps tended to Treduce
denial to ﬁegation, the processing.of which, as the slight
preference for MP-Negative over MP;Pésitive problems in
the perfect-score data " suggests, came naturally to all
subjects. In the immediafe presence of two propositions

upon.  which negative transformations could ‘easily be

performed without appeal to the narrative context, it
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seems that younger subjects may have takén the
opportunity.

This interpretation of the distinction between older

and younger subjects' MT responses is also consistent with

the frequency of Extra-Textual-Logical answers. If, as

\\
suggested, one of the central pnderlying reasons for grade
12 subjects' avoidance of the form was their recognition
of complexity associated with the contextual demands, then
this reéognition might - also explain their exclusion -of
irrelevant propositions. Some examples - of younger
subjects' EL answers, cast in full syllogistic form were:
4. (grade 4, question R6)
If the rabbits ruin the farmer's
crops, the barn-owl . sometimes
feeds on them '
The rabbits ruin the crops
J .
The barn-owl: sometimes feeds on
rabbits.
5. (grade 6, question C5)
If you don't answer the. qdestion
about the spider correctly, there
is no clapping

You don't answer the spider
question correctly -

There 1is no clapping when you .
answer the spider question.

While both these syllogistic -forms are closely related to
their respective narratives, the initial  premise
introduced into. each 1lies outside the - bounds. of ‘any

information given, Each such premise, an extrapolation

y
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from the materials, introduces new extra-textual inference
as the basis for correct Modus Tollens broéessing. Older
subjects, as indicated, were not prone to making such
extraneous inferences.

The distinctions assumed to wunderlie Modus Tollens
responses are more difficult to justify in the presence of

the significant number of MT-Negative responses in the

-younger - groups, for here denial and negation vwere

.- apparent combined . into highly complex form and yet
) 4 P

P

handled successfully. Two examples of these responses

are:
L 4

6. (grade 4, question C10)

If Jack Berry 1is not wearing a
blue shirt, then the policeman
does not ha%e gray hair

Jack

a blue

7. (grade 6, quésgion F3)

If Vincent - was not silver-

coloured, the control centre was

not warm i :

The control centre was warm

Vincent was silver-coloured.
Both of these forms. appear’ to represent instances of
denial oveﬁriding simplé‘ negative processing.  For each
question, MP-Negative respoﬁses would -have been equally

appropriate (while still being classified as Textual-

Logical), énd~ye§ on such occasions YOunger subjetts opted



89

~t

_for transformations from negative. into%~positive . forms. '
This behaviour may not be as anomalous as it appears,
however, if it is recognized that 'these latter
transformations are indeed simple 'reversals and do not
rea}ly involve denial any more than the TL/MT answers
prgQiously described. ,-The MT-Positive and MT-Negative
forms are logically identical with respect to denial for
in neither case is an appeal maae to contextu#l‘
information. The difference is-in the presence in MT-
Negative of two instances of double negation ﬁquﬂbnap), a
sequence which, if,the tendency towafds Qéluntéry negative 
transfo:mation in younger subjects is correct, is also
quite consisteht. B | |
The‘design of the test materials and, specifically,
the necessarily limited scope of the multiple-choice
conclusions, effeﬁtively ‘reduced the likelihood'\ of
logically fallacious .responses. “ Nevertheless, two
instances of t@e Fallacies were found in the data, both
~involving violatiéns‘ of the answer format. 1These
instances were. . |
8. (grade 6, question C9)

If Jack Berry - is not wearing a

blue shirt, then the policeman.

does n&t have gray hair

Jack Berfy is wearing a-bluepshift

The policeman has gray hair.

1
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9. (grade 12, qguestion F3)
" If Vincent was not silver-
coloured, the control centre was
not warm
The control centre was not warm
.Vincent was not silver-coloured.
Both examples, 8 (DA) and 9 (AC), suggeét that the
subjects Nactuallyﬂ reversed the \procedure of choosing a
conclusion‘followed by a justification. Instead, they
used a'multiple—choice propositidn as-the“second premise.
The evidence . fbr this reversal was to be found in the
actual language used.in the answers. The ggadels’ subject
first chose the Second premise, following this with the
written form "then the policeman dbesn't‘havg gray hair,"
and thé,.grade' 12 subject concluded " so Vincent was not
silver-coloureqb" Although’ both of éhese responses
represent interesting 'examplesj of fallacious reasoning,
the departureif;bm normal test proceduré and the absence
of ?rgater' opbortunity for production of the Fallgcies

throughout the test make more. certain interpretation

difficult.

Thg facts that no '@evelopmental effect was found
connected witﬁ Recognition resbonses and yet that these
questions were generally less well answered thgn MP
questioﬁs suggest that t¥¥s mode of questioning is in
itself more demanding. As préposed in the outline of the
scoring rationale, Recognition-Error-questions in the éest

’ ¢ . —
primarily involved subjects' concentration upon the
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contextual aspects of the task, bpon recqgnitio& th::b
neither denial nor affirmation of 'additibnal information
proposifions was applicable. Possibly, thén, Recognition
questions called for a cognitive shift away from the
production pattern associated with the majority of test
questions. Moreover, recognition of the impossibility' of
pgopositional denial or affirmation itself demands both an
act of matching additional with contextual informatioé and
a formal act of denial. These requirements beér great
similarity  to tgose, underlying the #relatively ‘more
difficult Modus Tolleﬁs problems previously discussed.

In summary, the overall pattern bf subjects"logical
processing leads to the .féllowing conclusions. - F1rst
ab111ty to perform simple syllogistic deductions correctly
seems to be equal in all groups tested. Developmental
differénces are:lébated, rather, in those abilities 'which,
accompany deductive prOcessing'buf'which~a;e not central
to the logical fgfms themSelves. Principal among ‘these
extta-légical abilities “are the pefcéption of and
concentration . upon relevaﬁée, together  'with the
»récognitioﬁ. of what are and vhat are not more diffiéult
~forms, espec1ally in the prese?ce of denial. Second,
p;opositiohal negation in 'itsélf appears not to provide
any addi;ional cognitive burden. The results sugéest, on -
the contrary, that négatiqn in both antecedent'taqd
conseqguent propositions may,in certain contexts havé' some

-

" kind. of  enhancement effect, especiélly for younger
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%ubjects. It is formal denial rather than grammatical
}ansformation  whieh seems to make the more severe
broeessing demands, and the Textuai-Logical responses in
the study indicate increaéing abiliéy with age to
recognize the associated logical complexities, even though
'no significant differences weré found.concerning denial in
successful (peffect—score) Modﬁs Tollens processing. - Inm
this way; the observations made support ahd extend‘the
contéxtualiét app;oach to the assessment of reasoning.
Across the age range tested, contexﬁual-processing and the
perception and use  of relevant‘information, rather than
processing of logical sequences per se, appear to be the
abilities most éruciél for the further anaiysis of
de&elopmental trends. '

Narrative and Conditional Statement Variation

The salience of the Fantasy passage for the grade 6
subjects, contrasted with its difficulty for grade 12
subjects represents one,of }he most interesting findings
in the study, since the'relaged responses most clearly
‘eﬁphasize the significance of_'contextual.Vvariation in
assessihg ‘the development of reasoning abilities. The
apparenf iPsence of any addilional sensitivity'in grade 4
subjééts/ for the Fantasy passage, however, serves to
indicate ;ﬁe ” likely complexity of developmental
interactions. The/unifbrmity in the img;ovéa performance
of the gréde 6 subjects nadross the _logiéal categories

J

'represented further demonstrates the effect of the



" narrative variation Qgi se.
Further research is .clearly needed before the details
of’subjects' preferenceés for narrative frames can -be fully
described. Nevertheless, some tentative.éxplanations for
the é}fferential'effects of passages on logical processing
can be offered in terms of possibie relaﬁions established
between subjects, the matters referenced in passages, and
the discourse worlds represented by particular narratives.
As previously suggested, perfect score responses
demanded a édﬁbination of'three'gbilities‘F‘acceptancé of
the task, logical processing, and utilization of~éoﬂtext.
From an .vinformation-pbocessing ‘ perspective, thesg

abilities are themselves closely related to the factors of

/////—Vemory and attention underlying all such compreﬁension

tasks. If, aé seems likely, the graae 6 subjects strongly
! prefer;ed the Fantasy passage, and the grade 12 subjects
rejectéd it, on the basis of their level of willingness to
ideﬂtify with the subject matter; that is, to ‘entef\_the
world of the narrative, then successful processing mighﬁ
to some degree be explained in terms of the cognitive
'distances' involved. Expréssed in the form of a metrical
analogy, acceptance of and entry into 5 world-oﬁ diécourse )
reducés both fhe'distance between the discourse world and
the initial world of the language-user (in this case, that
of the classroom exper iment itself) and between objects
and events to be referenced in that discourse world. 1In

terms of the test materials themselves, it seems that



grade 6 subjects, having more readily entered the space-
fantasy world than other narrative worlds, may have found
it easier to ,lodate the information upon which preﬁ%sés
werelbased.v This ease ofégntry into discourse worlds is
likely to Be the nucleus of an effect which spreads and
activates attention and mémory. In contrast, refusal or
inability to enter a discourse world distances the subject
and increases the difficulty of locating, remembering, and
thus making deductions about objects; activities,
characters, and éheir interrelations. In\\this lattef
case, any related logical task is'likely to be approached
less direétly and more artificially, a situation in which
‘any attempt to synchronize the ﬁecessary components of
deductive ability is more likely to be defeated by
attentional and memorial deficits.

This .general interpretation of the interaction
between grade 6 and grade 12 performance on the passages
must be .reconciled, however, with the apparent laék of
salience connected with any of théfpa;sages for the grade
4 subjects. Observation and evidence of younger
children's reasoning 9uggests'that they are responsive to
qualitative features of narrative presentation (see
Donaldson, 1978, Chapter One, above). It seems likely,
then, thaf the variation included in the present study was
insufficiently Broad to capture any -information about
gradg 4 preferences. For these subjects, ihdeed, it is

possible that the test situation itself dominated-
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processing, effectively' making the .narrative d1scourse
worlds equi- dlstant and relat1ve1y difficult to enter.,ﬁ

The‘ cla1m that narrative effects might be explpxqu

in terms of cognitive distances must further bqpteconc1led

with the tentative counter-hypothes?égﬁgent§t ¥ﬁz'in
s S ' .':'-h: G
previous chapter, namely, that c0ntggsm“}

\ R

o i SN
coordination between cond1t1onal statementwdah@‘ narrative
AN \

types might also have had some pcsxt1ve eﬁfeét on logical
performance.r The idea that successful entry into a
discourse world 'leads to generalized cognitive
facilitiation within éﬁat‘yorld is associated with the
notion that the infofmat@én domain is relatively coherent.
Material which in any 'way violate# the intggrity of a

discourse world (for example, fantasy reference within a

concrete, real-world framework) should demand more

cognitive effort. In terms of the tentative model

proposed, intrusive reference is int rpreted as signaling

the presence of a differemt~ discourse than the one to
which entry has been gained and which constitutes the
pfesent cognitive set of the subject. The likely result
here is sgsome disorientation and confusion, demanding
further effort on the part of the subject to resolve. the
dlsparlty and, in the - case of a study such as this, to
resblve it in favour of satisfying the particular
processing demands est;blished within the discourse

between the subject and the experimenter. The presence of

a contrast effect vhich heightens rather than reduces
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- logical processing is, then, apparently anomalous. It is
entirely possible, however, that the observed contrast
effect is  an d;tifact of the gxperimengkl materials
themselves, and that the distinction established between
coordinated and uncoordinated - materials was simply not’
vell enough defined. - Clearly, the aﬁomaly cannot be
satisfactorily resolved without further research based
upon more precise measures of contrast.

The probability that artifact was responsible for  the

contradiction with the Bverall analysis 1is increased by

the presence of several questidns which gave rise to
atypical responses, responses which affected the measures
of significant contrast between the coordinated and
uncoordinated materials. .One $uch question was the MT-
Inducement type following the Contractual passpge. The
full syllogistic expression of this problem is
10. If you win another fifty dollars
. on the Joker's Wild, then the
first three subjects to appear are
"France,"” "food," and "music,"

The first three subjects are  not
"France," "food," and "music”

You  don't win another fifty
dolla:s on The Joker's Wild.
on further examination of this questiOn in. its
context, it seems that its unigque difficulty for all
subjects could have been associated with two features.
First, 'qdditional complexity may have been involved in
matching not one but three items in the premise with the

]

[V
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text (France, food, music, vs. animals, Italy and books).

\

While it seems possiblé, to solve the problem by

elimination, that is, by recognition’ of the absence of

"animals" in the additional information statement (a

concept reinforced ‘in thé passage through the descriptions
. of fondness for reptiles and the answer to. the spider
question), it seems equélly possible that the statement
Might be processed as tliree separate céncatenated
propositions. If this were the case, the characteristics
of this MT questibh clearly combined in 'a manner whigh
forced disproportionate demands. . Second, alfhough both
propositions vere deliberately written in presenf tense to

accord with the intended immediacy of the contractual

‘ ambiguous. In

passage, the result’ may have , been
particular, the present tense of the conseguent
proposition seems to force an interpretatioq.for the whole
conditional statement in future time, a framework which is
in éome conflict with the bsequence of events ﬁn the
narrative.- The statement would possibly have avoided this
temporal ambiguity'if it had been expressed @n‘past'téﬁse.
Both of these additional soﬁrces of dqmplexity, moreover,

may have been further -intensified by the fact that this

question came first in the set following the Contractual

~
“

passage. - }

‘These latter interpretations of the particular

v : v -
difficulties cohnected with the question are further

supported by th® obsexvation that, taken overall, the

a2

4



MT/;N questions were solved better than other MT problems.

Tnfs observation; even more striking if the scores on ‘the

question Tfollowingv the Contractcal pessage are removed

5 froy;”consideration, has some "interesting. linguistic
'fhpiications.

| In reviewing the lingufsfic baCkground to researcn on

conditional Treasoning, the argpments of Geis qnd\?wicky

(1971) = and "of Lilje\ (1972) were presented.A ‘One

-explanat1on for the generally greater ease with which
Av ey ’

subgects apparently processed MT/IN problems is consonant

‘N

wlth tpe»Acond1t1ona1 Perfection analysis of, Geisland
2w1cky~ 'If it is the case that promises and threats are
’habltuélly perfected to b1cond1t1onals," then, in cé??aln
*_c1rcumstances, this could clearly facilitate the

Jassoc1ated loglcal movement from denial of the _conseguent

~ to 4negat1on of"the antecedent vhich is valid in the
® ; “ N

solut1on of: Modus Tollens problems. A further reason for

t):

the adﬁltlonal complexlty of the MT/iN problem foliowing‘

th} Contractiual. passage, then, could be connected with the

% !

'_status of 1ts additional 1nformat1on ‘statement as a
”Q" ) ; . - i,j".) . . E ”}3\;
prom;Se.

s

“P

Whan comgared to the other MT/IN statements in tRe

,study, the central 1nducement relation proposed to bond;

@ o

antecéﬁent and consequent propos1t1ons in the quest1on
sequﬂespecially.ﬁeak. Indeed, the statement, "If you win
another fifty dollars on The Joker's Wild, then the first

- qthr é subjects to appear are 'France,' ‘'food,'/ and
b .

. . :
v . . !

6o
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’
;

‘'music'" seems ﬁore readily interpretagie as a statement
of thd fact of winming—eq extra fifty dollars, based upon
‘thechance of drawing cecjxin quiz topics, rather than as,
af description of a reward for a certain behaviour. It is
thus possible that one reason for idiosyncratic fesponses
t: the question is its failure fo satisfy the status of a
true Inducement proposition.. Since the statemént fails to
egtablish the pragmatia bond of éairness or reciprocity
norma}ly underijing Inducements, “the bond could not be
" cavailable to subjects. This analysis, consistent both
with the general pattern of-fesults found in the study and
withhihe notion of Conditional‘Pérfection proposed by Geis
and Zwicky, further emphasézeg the‘semantic'complexity of
if-then expressions .in brdinafy language.
Subjects' difficulty with thé‘, MP/IN question
following the Contractual passage, relative to the other
u MP guestions following the same passage, SeemS not to have
been due to any defect in the additional information
statement as a promise. The staﬁement "If you anSwer the '
Quebec qﬁestion correctly, Jack Berry will givé you fivel
 hundred dollars.” apparently satisfies fhe conditions
previously mentioned; The difficu;ty'may well have been
{éspciated, however, with the additional complexity
involved in combining the two textﬁal ideas - "French is
the language spoken in Quebec" and ”I.answered-correcfly."

Neveftheless, this seems tenuous in tHe presence of the

complexity evident in other matching tasks in the study.
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Another possible ) explanation. might be the unique
combination of vocative reference and future time in the
statement.  Resolution of such issues is clearly a matter
for further and more 'detailed research into Induéement
expressions.

A final observation concerns the greater ease of
logical processing connected with all positive MP-Concreted
problems over other positive MP types.A Further
consideration of the lassociated additional information
statgments suggests that the concrete expreséions perhaps
provided less intrusion into the narrative coherency of
uncoordinated passages than did other types. Certéinly,
the assertion "If Vincent's 1lights blinked on and off{
then the light bulbs ' got hotter?b'seems’ to present a
concept which is possibly equally well integrated into the
fantasy world of machinery as it woﬁld be in the real
world. Similarly, the assertion following the Contractual
passage' "If there are hundreds of television studio.
lights, then the studio is very warm" does not se&érely
disturb the narrative conventions. Indeed, the similar
quality of-- the concrete reference shared by both these
_étatemehts, although separated by' much intervening test
material, may have had some facilitating effect. Both
statements seem to provide less narrative intrusi?n than-
either the assertion' "If the owl is'cailed Loré of the
Night, then the duck .is célled~ Queen of the Day",

initiating the MP-Abstract question followi the

!
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/ ’ . ©

Realistichpﬁggagé; or the Indcement statement following
‘the _Fantaéy“ passage,A'if éizer got to the controi centre
first, he got a reward from the captain." These latter
two condit}onal premises were the ones associated with the
two lowest mean scores obtained in the group bf MP
problems, and this finding seems properly attributable to’
the violations of narrative cohergncy which  they
represent. » 1

In summary, the folldwing central.poiﬁts emergé from
consideration of thevnarrative and cqnditidnal statement
variation in the étudy. First, as thé".Grade x Passage
interactions°§uggest, narrative variation in the study was
éssociatgd ~§ith’\ sighificdht"\?ifferehCes in  the
demOnsération and use of deductive logical abilities. In
particulér, the Fantasy p&ssage appeared /to have a
' variousf; facilitative 6r inhiS{tative effect,oh subjects;i
To account for thé major observed effects, a'-cogniti&e
distance model, in which the discourse worlds'represenfed

©

by the narraéivés stood in - some pbtentially measufable
relation to ong another. was proposéd. It was suggested
that - the significant psychological factors Qnderlyihg
logical_ performance could be ﬁnderstood in terms of the
amounts of\effort needed both to access and .felinquish.
these dis~ourse environments. It was argued that the
_distinctions between grade- 4, grade 6, and grade 12
perfofﬁance was attributable to fhe different degrees of

" cognitive proximity involved between vsdbject groups and

) .
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passages. It was emphasized that further refinement of
-terninology, tqgether with ) development of clearer
distinctidn’ ’ between coordinated and uncoordinated
materials and elimination of ‘artifact, would be needed
before a more detailed model could be prdpoeed.,

éecond, ‘analysis of the semantic characteristics\zz
particular dbp&itional premises used in the.study revealed
the presence of many features possibly ~ influencing
eubjects' performance. While further indicating ‘tne
complex&ty'of conditional expressions, these observations
did not invalidate the tentative cognitive‘model proposed.'
Yariations in dependent'measures connected with individual
questions and not predicted in the experimental hypotheses
‘seem, rather, to have been due to various infractions of
experimentai intent.’ Propositional complexity, repetition
of ideas, and insufficient contrasf between staremenﬁs and
their’iperrative ‘context wereﬁrall. found to have had
possible~ influence. However, when matberS'gf eirraneous
vari&tipn' were accounted for, in partietlar, those

. : ,

associated with Inducements, the déta seemed consistent

with the original hypotheées.

Conclusioné. ‘

o Variation ' in the .interpretability: oﬁ. conditionei
vpremises seems to relate not»enly, as has been.adequately
demonstrated in earlier studies, to their‘_ internal
VlinguistiC~ content or performative framework} but also to

the qualities of the discourse worlds serving as ‘the
1 .
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larger contexts for these features themselves.v While

internal structural\and semantic features of conditional
/statements, for example, negation, have important effects

<on pfocessing, itrseems ;easonaﬁle to propose from the

f observations made in the present study. that shese

- statements may have the further ‘function of serving as

“keys" of eﬁtry ~and exit to and’ froﬁ\such discourse

worlds, rather than simply as initiators of iogical

algorithms, In this way, part of the semantic content df.
coﬁditional statements can be understoed as some sort of\
signaling referepce to the world in which they are to bc

most appr&prlately 1nterpreted They are.'inv a sense

invitations to the language- user to construct the proper

environments for problem solution as well as to solve

deductive problems themselves.

* This property of semaqtic duality held by if—then
stéteﬁents carries with it some important implications for
logical testing procedures involving such statements for,
‘as ‘'the results. following systematlc narrat1ve var1at1on,
'de\bnstrate, responses to cond1t1onal invitations vary as
..a function of the env1ronments S1gnaled What may have
happened in earlger testing procedures leading to .various
structurq;}stlassqssmeets of age—related logical abilities
was that conditional statements initiating tasks -(in
various modes of presentation) may have been uhdefstood by
subjects es‘invitaﬁiohs-to entersa world in which they had

neither experience nor interest, namely, the discourse
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world of  experimental testing itself. 1In distinguishing
‘between this latter world and the locations of  everyday
_processing, it seems reasonable to .pzopoSe tﬁat.,the
pérticular setting associated with traditional logicél
testing procedures may be unique in its neutralization of
the semantic duality normally -associated with if-then
statements. It is only in'thjs form of discourse (used in
extension from the academic discourse of formal logic
itself), in other words, that the semantic richnéss af if-
then statements is reduced to the point where they“ are
intended to function solely as initiators of syllogistic
 problems, a feduction causing . potential interpretive
confusion. o
"This effective reduction in the amount’ of information
normaliy ‘conﬁained in conditional Statéments may to some
extent ~underlie both the findings of support  for
structuralist accounts of age-related ldgical limitations
and the evident lack of correspondence between observed
deductive reésoning and the form' of the propbsitional
calculus itself»previouSIY noted. While it seems likély
'.,ﬁhat no experimental proceddre can totally avoid soﬁe such
sort‘of reéuction, fhe-results of this study indicéte that
narragive variatioﬁ’could prévide a method of presentation
in which the €emantic integrity of conditional statements
is maintéined. This idea both complements and extends the
viéw_of narrative "mi;;ocosm" proposed by Bower v(1978),

that of the "chameleon-like nature" of conditional
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statements suggestéd by Wgsoq and ‘Johnson—Lairdi (1972),

“and may .to some extent»indicate,the possible ways in which

- a processing model such as that of Braine (1978) might be

further developed gy refining the notion of "gramma;ical
frame” in terms of discourse world context.

One other 'indicatioh of the potential importance of
attending to discourse variation in studies of logical
reasoning -may be found in thellpng—standing popularity of
certain children's ,fantaéy narratives containing far
greater logical complexity and variation than that
contained in the present study. Foremost among such
narratives are ‘those g} Lewis Caroll. 1t is interesting
to note, hswevgr, that, as a recent .study of Carroll's
étfempté to make formal légic,amenable>to young children
indicates, when he cast complex problems in other frames,

as he did in The game of logic, he was apparently far less

successful in his enterprise than he had been in the
- . ) N
stories Through the looking glass and Alice's adventures

» in Wonderland (see Fisﬁer, 1975, pp. 163-181; Carroll,
1958; Green, 1965). S

In rétuxniag‘to consider once more‘ tﬁe. problem of
interpretation of _re terms abstract and concrete in tests
4of logicai abilir.-»s, it can be seen both from young
children's responses :0 abstract fantasies such as those
of Lewis Carfoll and .rom the observations in the present
study that the distinction between them is not as éimple

as has often been proposed and, in any case, cannot rest

14 J



106

solely upon the status of lexical items as referrents in
fﬂ;m real world. What is an abstract sentence or premise
in one discourse world may stand in a very different‘g
re}ation within anothef,such,vorld'and, while muchjfurther
sudy and refinement is needed of the notion of cognitive
é}stance é;tween discourse world;, it seims that the
distinction between abstract and concrete content must
ultimately be related to the internal dyﬁamics of
discourse wérid processing. In this way, abstract and
concrete expressions may be defined as functions of
particular discourses rather than as absoldte properties
of the lexicon. This revaluétion of thé distinétions
further implieé a reassessment of the juétificatio& for
distinguishing, in 'Piaget's terms, between  formal-
operational and concrete-operational behaviour, an -
oppositibn founded Qg\a,distinction between abstract and
concrete lprocessing as it relates only to real world
réference.v The assertion of cogni;jve stages in logical
processing, then, if it is maintained at all, seems to be
more aptlf predicated ‘on the notion of experience in
- cognitive shifting befween discourse worlds than upon
either the internal content or form of iogical hrgumehts
themseives.

The notion of distances between pogsible worlds has
already received some attention in the context of modal

_1pgic, most notably in the the work of Lewis (1968, 1973),

wvho introduced the concept of degrees of similarity into
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his treatment of counterfactuals. While 'théy are well
beyond the scope of the present study, the definitional
problems Eonneéted with "transworld identity" and, more
generally, the related distinctions between extensional

?
and intensional predicates, well reviewed, for example, by

A}lwood, Andersson, and Dahl, (1977, pPP. 125-130), are
all important for further refinement of the central
ﬁatters considered here. L

The problems of ~definition connected with

psychologism are essentially the same ones underlying the

assessment of logical abilities. In a recent survey of
the area, Haack (1978) has outlined three possible

positions concerning the relations between logic and
. ‘ j

thought:
1. "strong psychSlogism - "logic is
descriptive of meatal processes,"
2. weak sychologism - "logic is
prescriptive of mental processes,"
3. anti-psychologism - "lagic has
nothing to do with mental

processes.”
(p. 238)

It will be recalled that the structuralist poéition of
Inhelder and Piaget (1958) embraced 'the first of these
approaches. " The last positioﬁ' was essentially that of
Frege in his éritiqu; of Boole (see ﬁenle, 1962, in
Chapter Two; above). In supporting the second of the
positions (weak psychologism), .Haack herself argqgues as

follows:
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Logic...is prescriptive of reasoning
in the limited sense’ that inference in
accordance with loglcal principles is
-safe...
It 1is important, however, that on the
weak psycholog1st1c view, though logic
is applicable to reason1ng, the
val1d1ty of an argument consists in
its truth-preserving character; it is
in no sense a psychological property.
Consequently, weak psychologism avoids
the main difficulty of strong -
psychologism, the problem of
accounting ‘for error; for, since
.people surely do, from time to time,
argue invalidly, how could the
validity of an argument consist in its
conformity to the way we think?

(p. 241) o

While lending general support to the position of weak
psychologism aé presentedaby Haack, it seems possible from
the results of the present study to go beyond the arguméwt
based on logical fallibility to suggest that thek probiem
of psychologism may also lie in the insistence upon
associating logical behav;our with " the wrong sets of
Jpsych01091cal prlmltives.‘ In the light of this research
into narrative variables, it seems appropriate, for
exahple; to relate some of the central aspects of logical
behaviour to well-established psychological phenomena,
such as the propensity for figure-ground perceptioﬁ,
before attempting any more detailed modeling. of logical
processing sequences per se.

The importance of percepfual frames in the
comprehension and solution of a wide range of reasoning’

" problems by young children hae been emphasized in studies

A
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by Bryant (1974) and by Bower (1974), and it is this
variety” of observation which seems to have more general
significance for the modeling of reasoning in context than
the more traditional attempts to explain by 'way of
translating 1logical calculi in isola;ion from these wider
processes., In other words, ‘by incofporating hypotheses
derived from a much wider Rsychological domain than has
previously been typical, it may be possible to view the
problem of psychofogism not fundamentally as ane of the
inappropriacy of comparing nafural, reasoning to formal
logic. Asm the present réSeérch h#s once again

/4
demonstrated,* there seems to be considerable propensity to

behave in accordance with the propositional calculus but,

<

‘as it. also demqnstrates, such accordgnce follows
significaﬂt contextual ‘cueing and seems to be associated
wifh complex cogﬁitive shifts of various kinas. From the
point of view of mods}inq behaviour, the criteria of
"logical validity" anéw%error“ which underlie the various
versions of psychologism m%? simply be inappropriate. As
previously suggested, they are part of a diécoufse which
forms a basé too restricted for the analy§is of logico-
1ihguistic behaviour.

Another. way of viewing ‘this matter 1is to regard
logical forms as descriﬁed by Ehe theorist as constfiuting
~rules of a different kind .from those ﬁncorpbrated into
everyday usage, diﬁferent'not 50 muchxin their basic férm

; : o
as in how they are followed. Rule-following in these two

~
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cases will be connected with distinct levels of knowledge
and of conscious processing, % dist;nction brought out in
a number of related discussions concerning the more
general relations between the constructions of.graﬁmarians
and the less conscious character of actual languﬁge use
(see, e.g., Cooper, 1974, pp. 39-84).

Limitations of the Study

Although the analysis of the data supports the
interpretations and conclusions qfferéd, both are to be
understoqd in the light of the various limitations which
have been noted. These.may be summarizedvas follows.

First, the testing procedures adopted produced too
high a proportion of rejected data. 1In seeking to explore
the effects of a number of variables ‘at once, the test
itself apparently became too lengthy and complex for a
large number of younger subjects. i

Second, while an interesting Sex x Grade interaction
was noticed, insufficient background information about
‘su;jeqts was gathered to develop an explanation. 1In
parti;uiar, the interpretation of the underlying causes of
such an effect might rest either upon variation in the
materials or in age-related classroom behaviour.

Third, while the metacognitive “measures were of
potential importance for establishing the ‘roie of
knowledge in the ‘sénsitivity of subject groups ‘to the

various discourse worlds presented, they failed to provide

such information. Determining the extent of metacognitive
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involgeméhtgdh reasoning tasks is clearly an empirical

sue of central importance for the further understanding
of logic0flingui§tic development. The complexity~'oe the
potential - intef&ctions - between such inVOlvéﬁent and
contextual or linguistic variations was underestimated in
the present study; In particular, insufficient care was
taken to #nsure that the metacognitive performance of
subjects’ wés not 'confounded with simple knowledge or
ignorance of lexjggl items used 1in the test. More
generally, it seems unwise to make the asSumption either
.that the logical proceésimg of even the most sophisticated -
adult language wuser 1is affected by 'his knowledge of
contextual or narrative characteristics or, indeéé, that

metacognitive involvement is necessarily associated with

cognitive facilitation réther than additional complexity.
fourth, cefﬁain noted art{facts may ﬁaQe resulted
from characteristics of particular conditional statements
in the materials. Such artifacts led to A reduction in
the clarity of definition of the linguistic categories
proposed. | |
While these limitations ﬁa&e been allowed for in the

‘interpretation of this study, attention to these problems

in future research will permit greater precision and
< 2

reliability.

Suggestions for Further Research

The study might be valuably extended in a number ofi

ways. In relation to the limitations acknowledged (see

- 5 . I
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, [T :
Limitations, above),. first, modification of the testing

o

" procedures to suit the attentional capacities of younger
subjects - shquld ptoduce interesting results, In
particular, individualized oral presentation over several
testing sessions, while an* inevifably more lengthy
procedure, \might“'yieia more detailed in}ormation about
younger children's narrative preferences. Second,
disambiguation of the_intéresting Sex x Grade®interaction
found in this study demands further variation of materials
in terms of their specific appe;l to supjects of -either
sex. - Third, better design\sof metacqéﬁitive questions
shsg}d lead to observatfﬁné 6fn ﬁhe role ‘of ‘subjective
awareness in logical discourse processing. = Such an
improvement is essential for refinement of the notion of
cognitive distance between'disc;ursé worlds.

Further valuable“information might also come from the
inclusion of 'pure hypothetical . syllogisms,
quantificational syllogisms, the Fallacieé,u “and  of
cdunterfactual "and _other conditional 'st;tement'types;
Aparf from thé potential importancéfof such research for
uhderstanding ~ the devefopment of .reasoning, it seems that
studiess might a156 ~be directed towards finding. the
discourse fraﬁgs which provide fhevmost‘suitable contexts
for. the teaching and leérning of concepts involving
‘logical connectives, ‘ACC6rding 'té the findings of the
preseﬁﬁ study, the ﬁatureMOf’these frames will vary with.

‘age, while the qual%ty of 1ogical pfocesSing, insofar as
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it can be isolated from linguistic abilities in general,

!

will rémain relatively stable and unchanged across the age

range in guestion.
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APPENDIX A

Basic arqument forms of the propositional calculus

Modus Ponens Modus Tollens

'p>gq PDQq
W p ~q
T g ~ ~p
.Fallacy fallacy %
of , ' of
Affirming the Consequent Denying the Antecedent
P>g p>qg.
" q ~p
P . . ~g-

(o]
3
cr
®
(a3
1)
>
cr

Truth~tables referred t

a. Material Implication:

P q PO>Qg
T T T
T F F
F T T
F F T

s : 124
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b. Material Eguivalence (Biconditionality):

p q =q
-
T ", T . T
m F F
O
F T F
F F T

o

C. The "defective truth-table"” of Wason and Johnson-

Laird: » o
’ ; ©
" p’ a4 p>og
T T T °
T F F i
o F T Void ‘ \ )
F P ' void ) 9
| (1972, p.90)
Categorical statement types: ; 0 o

Exagplesgof the four kinds of categorical proposition
taken from Copi, 1978, p.l1l66.

A: All pol%ticians aré liars . _

é:»No politicians are liars

I: Some politicians are liars

O: Somé politicians are not liars
A syllogisms's mood %s determined by the particular
combination of A, E, I, O propositions it containg.

Listing all of the possible AAA, AAE, AAI, ‘AAO, AEA...
combinations yields 64 types. ‘ ‘
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APPENDIX B

.

This appendix contains a description of

the

126

test

materials. The exemplary passage and questions, which.

were the same for all subjects (except that

they

were

printed in Primary Script, as were all other materials,
for grade 4 subjects), are presented first, followed, by

" each of the three texts in each of their three ‘g

r

level

versions. The Dale-Chall readability score is given for
r account
is given of the additional information statements and test
?uestlons themselves in terms of the grade 6 materials.
slightly
from grade to grade in coordination with particular text

. each of the nine texts used. Finally, a briefe

The language of statements and questions varied

versions-g;esented)
\

a. Example material - - o

" Joe and Farah live in an apartment in Vanco

uver.

Joe likes soup and so Farah is making some in

the kitchen. Farah's mother and her two
also live in the apartment, but her mother

cats
does

not like soup.. She is watching Mork and Mindy

on television.

1. Extra information:

1f Joe lives Ln an apartment, he often uses

the

elevator.

Which 1is true? lee' the BEST answver, USING BOTH THE

~-PASSAGE AND THE EXTRA INFORMATION. :¥Circle ONE.

a. Joe and Farah livé on the 16th. floor.
b. Farah's mother ha$ two cats.

'ct Joe qoés not live in‘anvapartment.

a. tJoe often uses the elevator.

e. Can't tell.

aggrtment) : ' o,

'WHY is your choice the best one? (Because he lives in

_2."If the apartment window is closed, Farah's mother

an.

J 11kes oup.

-Which is true? Circle the BEST answer only.
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a. Farah's mother likes soup.

b. The window is not closed.

'c. The window is made of glass;
d. Farah's mother is watching TV..
e. Can't tell.

WHY? (Because Farah's mothér does not like soup).

3. If Joe owns a dog, then the dog's name is Henry

Which is true?
a. Jgg’rides a bicycle.
b. Joe doesn't own a'dog.
c. The dog is black and whiée.
' d. The dog's name is Henry:
é. Can't tell.

a9

Why? (Insufficient information).

4. If Parah's mother does not like soup, then she
~ s/does not drive a car :

jWhich is true?

©

a. Farah's mother likes soup.

b. Farah's mother's car is not a Pontiac.

‘Barah's mother does .not drive a car.
’gﬁﬁarah's mother is not‘watching The Muppéts.

é. ‘Can't tell.

Why?- (Because Fd;ah’s mofher does .not like soup).
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b. The nine. texts

1. Grade 4 Fantasy Passage (Dale-Chall: 4.9)

The deep space search rocket, Palomino, had been looking
for alien life in a far-away part of the universe. The
men on:- board had found nothing but a few small plants.

Nothing very interesting had taken place. On December
24th. in - the year 2006, however, all that changed
suddenly. The Palomino's crew were awakened by the
electronic voice of the robot, Vincent. It came from the
control room. "I am sorry for waking you all. There is
something I think you - should see. 1I've put it on the
central screen."” Pizer, the First Officer, was the first
to reath the control room. - Vincent's many arms were
neatly folded back against his hovering barrel-shaped
- body. On the top of his metal head, his blue indicator
light flashed continuously. Other lights also blinked on
and off as his inside motors directed. Vincent said
nothing as Pizer entered. In the upper right quarter of
the central monitor screen was a dark egg-shaped form. It
was circled by tightly bunched lines like those on a map.

These lines showed signs of powerful gravitation. Vincent
made the picture bigger. The 1lines .should have moved
further apart as the picture got bigger, but they stayed
as close together' as before. The Palomino's computers
measured the power of the gravitation at the centre of the
dark shape. Pizer let out a low whistle when the numbers
~appeared. "That - is the most powerful black hole I have
ever come across", said Vincent. "I do not remember
anything - stronger. ~ I think the hole must contain the
remains of something between forty and a hundred large

stars."
‘/ R . /

2. Grade 6 Fantasy Passage (Dale-Chall: 5.8)

The deep space research vehicle, Palomino, had been
searching for alien life in  a distant section of the
galaxy. The scientists on board had found nothing but a
few small plants, and nothing else very interesting had

taken -‘place. On December 24th., 2006, however, all that

- changed when the crew were interrupted by the electronic
voice of the robot, Vincent, coming from the control room,
"I am sorry for the interruption, but there is something I
think you all should see. I've put it on the central
viewer.” First to reach the control centre was Pizer, the
"FPirst Officer. Vincent's many arms were folded neatly
‘back against his hovering barrel-shaped body. On the top
of his metal head, his blue indicator 1light flashed
continuously., Other indicator lights also blinked on and
off as his internal motors directed. Vincent said nothing
as Pizer entered. In the upper right guarter of the
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central monitor screen was a dark egg-shaped form circled
by tightly bunched lines like those on a map. These lines
represented regions of powerful grav1tat10n. Vincent made
the plcture bigger, but instead of moving further apart as
the picture got bigger, the lines around the dark form
remained as close together as before. The Palomino's
computers measured the power of the gravitation at the
centre of the dark shape. Pizer let out a low whistle
when the figures appeared. "That' is the most . powerful
black hole 1 have ever come across", said Vincent. "My
memory banks hold no trace of anyth1ng stronger. 1 think
the hole must contain the remains of anywhere from forty

to a hundred large stars."”

3. Grade 12 Fantasy Passage (Dale-Chall: 8.3)

The -deep space research vessel, Palomino, had been
searching for alien life in a remote sector of the galaxy.
The scientists on board had found nothing byt a few
unimportant microbes and 1little else of interest had
occurred. On . December 24th., 2006, however, this
passivity was reversed when the crew were interrupted by
the electronic voice of Vincent, Palomino's robot, coming
from the command console. "I apologlze‘for the 1ntrusion,
but there is something I think you all should see. I1've
put it on the Nikko-Scan viewer." First to reach the
command centre was Pizer, the First Officer. Vincent's
multiple extensions were folded neatly back against his
hovering barrel-shaped body. On the top of -his platinum
dome,  his blue mode indicator light flashed continuously, -
and other lights also blinked on and off according to his
internal function states. Vincent uttered nothing as
Pizer entered. In the upper right quadrant of the Nikko- .
~Scan a dark oval blotch could be seen, encircled by
tightly bunched lines like those on a topological map. .
" The lines represented: reglons of powerful gravitational
force. Vincent magnified the image, but the lines around
the blotch remained as close together as before. The .
Palomino's Series 15 IBM measured the gravitational force
centred in the oval void. Pizer let out a low whistle
when the print-out figures emerged. "That 'is the most
powerful black hole I have encountered," .croaked .Vincent.
"My banks hold no memory trace of anyth1ng stronger. I
‘estimate the hole contains the remnants of between forty
.and.a hundred stellar masses. '
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4. Grade 4'Reality-Passags'(Dale—Chall: 4.5) .
'y ‘ .

There is no animal that can see in complete darkness. But
‘the owl is called "Lord of the Night" because he can see
to hunt when there is very little light. One kind of owl
which is very often seen in Canada is the barn-owl. The
barn-owl can see one hundred times better than we can. He
can catch mice when the light is even weaker than the
light made by a single candle half a mile avay. This
light is so dim that men could see nothing with .it. A
barn-owl's eye is much larger than a man's eye. His eyes
do not move in the same way as ours do. Each eye is fixed
like the headlights on a car. To see in different
directions, the owl turns his whole head around. The
barn-owl also has good hearing. His ears are well-shaped
for the greatest hearing power. His face has stiff curved
feathers that direct sounds into his ears. 1In some owls,
the ear openings cover both sides of ‘the head. The barn-
~owl knows exadctly where- a sound comes from even in the
dark. Because the barn-owl ‘does not have a small head,
his' ears are far apart. Sounds reach one ear before ‘the
other and this helps him tell = the direction they come
from. The barn-owl's good sight and hearing make him a
good hunter. Because he is so good - at hunting, he is
valuable to the farmer. He does not eat fruit and feeds i
mostly on mice, rabbits and moles, which can destroy crops
and forests. He also catches animals larger than himself,
such as porcupines and turkeys. He never attacks farm
animals, though, ‘ , : ' / oL

!

5. Grade 6 Réality Passage (Dale-Chall: 5.2)

There is no animal .that can see in complete darkness. - But
the owl is called "Lord of the Night" because he can see
to hunt when there is very little light. One kind of owl
which is very common in Canada is the barn-owl. The barn-
~owl can see orne hundred times better than humans can. He
can catch mice when the light is even - weaker than the
light made by a single candle half a mile away, a light so
dim that men could see nothing with it. A barn-owl's eye
is much larger than a human eye. His eyes do-not move in
the same manner as ours do. Each eye is fixed like the
headlights on a car. 'To see in different directions, the
barn-owl swivels his whole head around. The barn-owl also
has -excellent hearing. His ears are specially shaped for
the greatest hearing power. His face has stiff curved
feathers that direct sounds into his eardrums and, in some
owls, the ‘ear openings cover both sides of the head. They
know ' exactly. where a sound originates from, eyen in the
dark. Because the barn-owl does not have a .small head,
his. ears are far apart. Sounds reach one ear before the
~other and this helps him tell the direction. they -come

A , X i



131

!

from. The barn-owl's good sight and hearing make him a
good hunter and, because he is so good at hunting, he is\\\;
valuable to the farmer. He does not eat fruit, and feeds
mostly on rodents (mice, rabbits and moles), which can
destroy crops and forests. The barn-owl also catches
animals larger than himself, such as porcupines and
turkeys. He never attacks farm animals, though.

6. Grade 12 Reality Passage (Dale-Chall: 8.3)
No creature 1is capable of sight -in absolute darkness.
However, the owl is described as "Lord Bf\\thg\tgight" in
recognition. of his capacity for nocturnal hunting in the
near absence of illumination. Barn-owls, often visible
Canada, can see a hundred times better than can humans .and
some prey on rodents under light no .more powerful than
that radiating from a candle placed at a distance of half
~a mile - a light too faint for humans to see anything.
The barn-owl's optical equipment is larger . than the
human's and does not move in a similar manner, as each eye
is fixed like an automobile's headlights. For the owl té
see in different directions, ‘it is necessary for it to
swivel its entire head around. Barn-owls have excellent
hearing and their ears are specially disigned for optimum
ayditory power. The barn-owl's face is surrouhded by
stiff curved feathers which focus sound-waves on the
eardrum and, in some owls, the ear apertures entirely
cover both sides of the head. They know the exact origins -
~of sounds even in the dark. Because the barn-owl's head -
is not small, the ears are distanced from each other and,
hence, sounds reach one ear before the other, aiding its
‘directional perception.  The barn-owl's excellent visual
and auditory capabilities make it a fine ‘hunter, 'a
characteristic of considerable value to the farmer, as it .
is not a vegetarian and feeds mostly on rodents which '
would otherwise be potentially destructive to crops and -
forests. _ Barn-owls often catch prey of larger dimensions
“than themselves, such as porcupines and turkeys, although
they never attack farm animals. : . ‘

7.. Grade 4 Contractual Passage (Dale-Chall: 4.7)

! A ’ . ’
After trying for many months, you have been able to get on
the television quiz 'show,  The Joker's Wild. You are a
-little scared under the glare of hundreds of television
studio 1lights. The person you have to play against is a
policeman from San Francisco. He has so far got all the
questions right and has won four thousand dollars. The
people watching the show in the studio are still shouting
and clapping as you arrive. ‘You stand to the right of the
_policeman and shake his hand. He does not smile. Jach

i
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Berry, the game show host, introduces you to everyone
watching. He tells ‘them that you do not come from the
Unitied States. You come from British Columbia and 1like
talking to youx pet frogs. You start the game off by
pulling a lever. You do not pull it hard enough and have
to try again. The first three subjects that appear are
"animals", "Italy" and "books." You know 'a lot about.
animals and so you choose this. Jack Berry asks you, "How
many legs does a spider have?" You answer, "twelve."
This is wrong and so the gquestion goes .o the policeman.
He does not get the answer -ight either. He answers,
"seven." Neither of you has won any money ir. “!''is game so
far. The second time you pull the lever, you are luckier.
Three jokers appear. The people shout and clap again and
the policeman looks worried. You can choose the subject
you like best and which you know most about. You choose
"c ' Canada" and Jack Berry asks you, "What is the language
spoken in Quebec - Spanish, French, or German?" Youw give
the correct answer, of course.

8. Grade 6 Contractual Passage (Dale-Chall: 5.1)

After many months of trying, you have been able to get a
place as a competitor on the television quia show, The
Joker's Wild. You are a little nervous under the glare of
hundreds of television studio lights. The person you have
to play against is a policeman from San Francisco. He has

so far got all the questions right and has won four
thousand dollars. The people watching the show in the
studio audience are still shouting and clapping as you
arrive. You stand to the right of the policeman and shake
his hand, byt he does not smile. Jack Berry, the game
show host, introduces you to everyone watching. He
announces to them that you do not come from the Unifed
States. = You come from British Columbia and like talking .
to your pet frogs. You start the game off by pulling a

‘lever. You ‘do not pull it hard enough and have to try
again. = The first three subjects .that  appear are
"animals," "Italy," and "books." _ You know a lot about
animals and so you choose this. Jack Berr{} inquires: "How
‘many legs does.a spider have?" You answer, "twelve."

This "is wrong and so the question goes to the policeman.

He does not answer the Question successfully either as he
answers "seven." Neither of you has won any money so far
in this game. The second time you pull the lever, you are
luckier because three jokers appear. The people shout and
vlap again and the 'policeman 1looks anxious. - You can
select the subject you like best . and which you know most
about. You choose "Canada" and Jack Berry asks you: "What _
-is the language spoken in Quebec - Spanish, French, or
- German?"” You give the correct answer, of course. . -

v
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9. Grade 12 Contractual Passage (Dale-C?all: 8.6)

‘Many months of frustration have ended when you finally

. secure a place on the TV quiz show, The Joker's Wild. You
~are somewhat nervous under the glare of hundreds of studio
lights, a feeling intensified by the fact that your
opponent is a San Francisco policeman who has so far
successfully answered every question and has won four
thousand dollars. The studio audience continues to
applaud as you arrive to stand .at the Tright of the
policeman, whose hand you shake, despite his apparently
unchanging solemn mood. Jack Berry, the game show host,
introduces you to the fascinated audience, announcing to
them that your origins are not in the United States, that
you are an .inhabitant of British Columbia, and that you
have a fondness for engaging in conversation with your pet
reptiles.  You initiate the proceedings by tugging on a
lever, but unfortunately fail at the first attempt to pull

' vigorously enough and so have to r- =at the process. The
first three topics to emerge are =:nimal physiology,"
"Italian painters," and "great literature." Your superior
knowledge of reptilian behaviour persuades you to choose
the first topic, and Jack Berry inquires: "How .many legs
has  a spider?" He 1is somewhat taken aback when your
considered response is "twelve." Your ignorance gives
policeman a chance, but he is equally ignorant, answe ing
"seven." Neither of you has any winnings so far, but your
second turn . brings more 1luck as three jokers appear,
making the audience excited once again and perturbing tke
policeman. "'Now you can select any topic you feel bes
suits your abilities. You choose "Canada" and Jack Berry
‘asks you: "Which of the following languages. is the
dominant = language of Quebec - Spanish, French, or
Russian?” You ‘naturally give a faultless reply.
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c. The test gquestions

AsS described in Chapter Three, the multiple-choice
question sets followed a systematic pattern of variation.
Questions all followed the -general pattern of presentation
given in the Example section (see above). Below are
jisted the actual syllogisms at the basis of the testing.
The first premise is the additional information statement
(as presented in the Grade 6 materials), the conclusion is
the correct choice from the given multiple-choice set, and
the second premise is the enthymematic insertion based
upon the textual information and following the question
"why - is it true?” In the case of the Recognition
questions, the additional information statement is
followed by the correct multiple-choice selection and
_justification. The order given is that of the actual test
presentation, and the description of argument types
follows the abbreviations to be found in Table 1.

.Fantasx Passage
Fl. MT/IN
. If Pizer gave Vincent his favorite oil, then
Vincent said "good afternoon Sir" as Pizer
entered the control centre
~. N S, . |
- Vincent did not say "good afterpoon”...
Pizer did not givé Vincent his favorite oil.
F2. MP/AB-
N , S : : B
If Vincent's blue indicator 1light was
flashing, then an orange light also appeared
on his left shoulder : :

: ‘ R
- vincent's blue indicator light was flashing
" An orange .1ight appeared on his léf§ 
» Shoulder. ~ o S
F3. RE/NE

If Vincent was not silver*coloufed,‘ the
control centre was not warm

Can?t,tgll

Inshfficient<information.



F4. MP/NE '. .
If the lines around'tﬁe dark form did not
get further apart, then the computer screen
did not show a yellow diamond
The lines around the dark form did not get
further apart B :
The computer screen did not show a yellow
diamond: .

F5. MT/CO
If the computer showed only a small number,
then the black hole's gravitational power
was weak
The black hole's gravitational power was not
weak -
The computer did not show’a small number.

F6. MP/CO | | _
I1f some of Vincent's lights blinked on and
off, then the light bulbs got hotter .
Some of_Vincenﬁ's lights blinked on and off
.»The light bulbs got hottef,

'F7. RE/PO "o
If the Palomino had started out from the
United.States, then it had ten-main engines

- Can't tell ™’

Insufficient infofmation.

F8. MP/IN

-

' -~ o .
If Pizer got:to the control centre first, he

got a reward from the captain -

Pizer got to the control centre first

Pizer'gOt a_reward from the captain.
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“black hole. ' 5 %

MT/AB

I1f Vincent's metal head turned around, then
hé remembered something stronger than the

Vincent did not remember: anything stronger
than the black hole ,

Vincent's metal head did not turn around.

Realistic Passage

Rl.

R2.

R3.

MP/CO

MP/IN

If the barn-owl's eyes are fixed like a
car's headlights, then he can only see in
the direction his head points

" The barn-owl's eyes are fixed like a car's
' headlights

\

The barn-owl can only see in the direction
his head points. : :

!

MT/AB

1f qthe farme. wears large boots, then the
barn-ow! has » small head

The barn-owl does not have a small head

The farmer does not wear large boots.

e _ .
If the barn-owl catches mice, then the

- farmer wlll let- him stay in the barns

,,The barn owl catches mice

The farmer w111 1et the barn owl stay in the

" barns.

-

T
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R4.

Rs.

R6.

R7.

Re.

3

RE/PO

If the barn-owl often sits on fences, the -

farmer shouts at him
Can't tell

Insufficient information.

MT/IN

If the farmer shoots at the barn-owl,

owl attacks farm anlmals

The barn-pwl does not attack farm animals

The farmer does not shoot “at the barn- owl.

MT/CO - .7

E

If the mole can see underground

animals can see in complete darkness

No animals can see in complete darkness

° ! o 3

The mole cannot see underground.

MP/AB

.If the owl 1s‘called "Lord of

then the duck is called "Queen of the Day"

the

then some

the Night",

‘The owl is called "Lord of the Night"

The duck is called "Queen of the Day."

RE/NE

If the farmerd wife is not angry at the

barn-owl, the owl has not been
night

Can't tell'

- Insufficient information

hooting

all
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MP/NE

If  the barn-owl does not eat fruit, he does
not eat much sweet food

The barn-owl does not eat fruit

The barn-owl does not’ eat much sweet food.

Contractual Passage

Cl.

c2.

- C3.

3

C4.

- first time

J

MT/IN

If YOu-win' another fifty dollars on The
Joker's Wild, then the first three subjects
to appear are "France,"” "food," and."music"'

The first three subjects are not "France,"
"food," and "music"

You don't win another fifty dollars on The

".Joker's Wild.

MP/IN

If you answer the guestion about Quebec

correctly, Jack Berry will give you five
hundred dollars . :

-
You answer the Quebec question correctly

Jack Berry will give you five hundred
dollars. .- : . :

MT/CO

If the wheels shoﬁing, the <subjects spin
fast, then you pull the lever very hard the

You don't pull the levervhard the fitst time

The wheels shoving the subjects do not spin

fast.

o

a

If the next person you play on The Joker's

Wild is a woman, then the next question you

ansver is about "television”
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C5.

Cé.

Iy

C7.

cs.
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Can't tell

Insufficient information.
‘ ‘ ()‘ ) [
MP/NE | '
If you do not answer the question about the
spider correctly, Jack Berry will not give
‘'you a bonus prize :

el

You do not answer the question about the
spider correctly :

Jack Berry will not give you a bonus prize.

MP/CO

. ’( . . )
If there are hundreds of television studio \
lights, then the studio is very warm

‘There are hundreds of television“'studib”,"

lights -° . o
The studio is very warm. ’ \\M//
. . hD) . . .
MT/AB |

If there is a green light directly in fronf o
of you, then you stand to .the left of the C)

~ policeman A .
You do not stand to the' left of the
policeman v '
There is not a green light directly in front -
of you. ‘ '
‘ e | N
MP/AB; ' » , .

If the persgn you play against ’iSngg
/ policeman, then Jack Berry ‘is wearing a
brown suit : .

You play aga&nst a policeqan

Jack Berry “is wearing a brown suit. o e
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C9. RE/NE »

-

If Jack Berry is not wearlng a blue sh1rt,
then the pollceman does not have gray- halr

Can't tell

Insufficient information.

Question 10 (following each passage)
ﬁhich of these describes the passage best? Circle one.
‘ aj; It actually happened.

V

b. 1It's realistic. .

3
51

: By
c. 1It's possible. : _ . %%?
-d. It's nét.possﬁble
e. It's just imagined.
The final | question (ﬂollowing presentation of -all .
materials) S

What do you think all the gquestions you answered- show
best’ Circle one. ~ ‘

a. How we}l‘ybu can read and write English.
¢ b. viw ;ell you can count, ° | : (“7’>
c. How well you understand the passages.

d. Hew well _you can th1nk and reason.



141

APPENDIX C

This appendix contains some examples of grade 6 subjects’

responses to questions 6, 7, and 8, follow1ng the
Realistic passage. In each case, ansver A is that of a
female subject aged 11 years, 10 months. Answer B is that
of a male subject aged 12 years, 4 months, and answer C,
that of a female subject aged 11 years, 1l months.

Following each answer, any associated syllogistic form 1is
. mentioned, together with the response category ass1gned.
(see,Tables 2 and 3). Symbols associate each written
~ answer with its related multiple choice selection. .-

»
/ 3

6. If the - mole can see underground,. then some
animals can see in complete darkness.

:Which is true?

a. There are anxmals that can see in complete
darkness. -

b.. The mole has a good‘éense of smell.

v

4c. - The mole cannot see underground.

i +d. The mole is hunted by the owl.

(e

Xe. Can't tell.
‘Why? | '

A. XDpes not tell. 4(' ~ : UD).

B. 4 It said in the story. (_; : JE) o

C. % Because dirt would gét in their eyes.  (MT: EL)
. . _ ‘\ R : '



« Why?
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7. If the owl is called "lord of the night," then
the duck 1s called "queen of the day."

“Which is true?

a. The barn-owl is often seen in Canada.

b. The ovwl is not called "lord of the right."
‘ x+c The duck is called "queen of the day."

d. The swan is called "prinoe of the morning."

fe. Can't tell.

t

~A. ¥ Because the owl is called lord of the night.
(MpP+: CL) : _ O

"y,
N

B. 4+ Because the owl is lord of the night. (MP+: CL)

)

C. % Because it doesn't say. ( - : UD)

8. If the farmer s .wife is not angr at' the barn--
owl, the owT has not been hootmg all n1ght.

‘Wh1c£ 'is true? ‘
“a‘: The farmer S wlfe does not like foxes.
b.- The. barn-owl does ‘not sit _in the oak tree.‘-
Xc. The farmer s wife is angry at the barn-owl.
4:+d. The owl has not been hootmg a11 n1ght |

e. - Can't tell.

1

*

Why7 | I. - }
A. X Because he hoo_ts all ,n'ight.' (MT-3 TL):
B. + Because the farmer's wife‘_is not angry. (MP-: TL)

C. # Because the farmer‘s wife ‘is not mad. (MP-: TL)

-



