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ABSTPACT

The concept of "structure" is discussed in connection
vith the biological and psychological sciences and shown, through a
short historical analysis, to have been subject to imprecise use, The
recent "structuralist movement® in the social sciences has also
tended to cloud the meaning of structure rather than to clarify it.
Using Whitehead's and Russell's logic, the concept of "structure" is
analyzed in terms of "relations" and "elements", and it is eaphasized
that neither one can be reduced to the other. The remainder of the
paper considers the question of how the concept of cognitive
structure enters into Piaget's global vision of intellectual
development, Differences between Piaget's vaguely typological
conception of cognitive structure and the analytic uses of structure
as developed earlier in the paper are pointed out. The premise that
"different structure=zdifferent stage™ is questioned as a working
hypothesis for researchers. Recent developmental studies of Piaget's
stage-related reasoning skills have failed ¢o confirm the
structure-stage connection. (CS)
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) THE DEVCLOPNENT OF IMPLICATION-REASONING i\ 0% v hiee sy
; IN CHILDREN AND ADOLESCENTS
73: Charles J. Brainerd
;:) The experimeat  reported herce was concerned with the development of
td

implication-reasoning ability between middle-childhood and middle-adolescence.
Tha experiment also was concerned with the effects of two between-subjects
treatments (propositional content and propositional order) and one within-
subjects within Ss treatrent (type of logical inference required) on subjects'
tendencies to reason in terms of formal-logical implication. Herein, the
accepted meaning of "implication" is the definition ascribed to it in propo-
sitional logic, viz. a proposition A (the antecedent) is said to imply a pro-
position B (the consequant) if A cannot be true without B also being true.
[n the present paper, "implication-reasoning" is operationally defined in
terms of tha subjects' tendoencies to affirm the four logical inferences that
follow from the preceding definition of 'implication'. Given that S knows
“A implies 8", the following four inferences are authorizod:

1. Positive inference: an inference that the conjunction of A and B

(A . B) can bo true.
2. Denial of th2 conscquent: an inference that the conjunction of A

@ and not-B (A . B) cannot be true.
P

3. Affirzation of the antecedent: an inference that the conjunction

Y * e

Py of rot- and B (£ . B) can be truc.

e 4. The contrapositive inference: an inference that the conjunction of
il - -

e net-A and not-B (A . B) can bho true.

Ay

‘.\- >

vhee Jone inferenee categarios wusra employod as indesc- of implication-

U:" reasoning chility.

e .




2.

Tie iuplication-reasoning abilities of subjects of three age levels
wore evaluated: 8-9 year-olds, 11-12 year-olds, and 14-15 year-olds. Al-
though aleost any developmental theory would predict improvements in general
reasosing ability within this age span, Piaget in particular (e.g., Inhelder
& Piaget, 1958) has predicted improvements in implication-reasoning between
tive ages of 8 and 15. Piaget's position has not remained entirely uncon-
tested, Lowever, on the basis of series of reasoning experiments (wason, 1966.
1953) employing college Ss, Wason has concluded that Piaget's claims about
thoe development of formal reasoning skills are unjustified. The major Justi-
fication for studying three specific age levels employed in.the present eiper-
iwant is to provide further evidence pertaining to this controversy. Of the
age groups studied, the 8-9 year-old group corresponds to Piaget's substage
118 of concrete operations; the 11-12 year-old group corresponds to Piaget's
suostag2 IIIA of formal operations; the 14?15 year-0ld group corresponds to
Piaget's substage I1I8 of formal operations. According to Piagetian theory,
each succeeding substage should be characterized by an increase in implication-
reasoning avility.

The semantic content of the implication-reasoning propositions also was
manisuiated in the present experiment. Previous research with other forms of
inferentia; reasoning (e.g., Lefford, 1946) has indicated that the meaning or
serantic content of propositions affects the validity of the inferences. While
uravicus content manipulations have involved such things as "controversial"
covitical topics, the present content manipulation consisted of imp]icafion-
reasoning probieas tnat differed in their ultimate reinforcement consequences.

In corstructing the actual implication-reasoning problems, two well-
knoun faatures of the formal implication relation were incorporated: (a) the

transitivity property of implication; (g) the empirical isomorph of logical
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implication, the cause-effect relation. Because inplication is a transitive
relation, one is authorized to conclude ‘A implies C' whenever one knows
eithor 'A implies B and B implies C' or 'B implies C and A implies B'. Be-
cause the initial propositions of any three-element implication problem (such
as those employed here) way be presented in either of two possible orders,
propositional order also was manipulated. Finally, because empirical cause-
effect is isomorphic with logical implication, the actual problems given to the
subjects involved cause-effect relations of a sort that are 1ikely to occur in
most children's lives.

Method
Subjects

As previously noted, the subjects were drawn from three age levels:
third graders, sixth graders, and ninth graders. Twelve boys and 12 girls
ware selected from each level for a total of 72 subjects. For purposes of
gonerality, it seemed more appropriate to study average.children than either
bright or dull children. Therefore, only subjects with an IQ in the 90-110
ranga and an academic grade-point in the 2.0-2.5 range (on a 4-point scale)
were included in the present sample.

A1l subjects also had to meet a criterion of minimal reading ability to
b~ included. To mecat the criterion, it was necessary for the subject to read
six sentences that were similar in difficulty to those he or she would en-
counter in the icnlication-reascning problems. Only one subject (a third
nrader) failod to evidepce minimal reading 'hility and he was replaced by
neatnor third qrador who et the criterion. This reading pretest served as
ar: aisurance that age differonces in implication-reasoning could not be
attributed tn aqe differanc2es in reading ability.

Arcaratus and Patarials
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A Sony 230 stereo tape rocorder was used throughout the experiment,

Uson entering the laboratory the subject was fitted with Sony DR-6A headphones
witico vere not removed until he or she left the roon. Instructions were pre-
recorded on the right channel of all tapes. The subject's responses subse-
quantly viere recorded on the left channel. Thus, all subjects heard the
experimenter's instructions and comrents through tho right headphone, while
their cwn responses simultan2ously were being recorded on the left channel.

The other important materials employed in the experiment were white cards
on which the implication-reasoning propositions were printed. A1l cards were
thiree inches by five inches and the antecedent propositions of each implication-
reasoning problem were typed in capital red letters on each card.

Patween Subjects Treatments

Age. As noted above, three age levels were studied. Also as noted,
thase three age levels presumably correspond to Piaget's concrete-operational
substage I1B, formal-operational substage IIIA, and formal-operational sub-
stane TTIB.

Order. The 48 propositions employed in the experiment are enumerated in
fehie 1. The assessmont procedhre focused on the extent to which the subject
cnncluded that a cause-effect relation obtained between the propositions of
coiumns Aoand € of Table 1. Obviously, there are two possible orders in which
thoe propasitions of colurns A, B, and € may be conjoined to necessitate the
bensitive inforance "A caes C", viz. "A causes B and B causes C" or "B
ity Coard Foceouses B For convenicerce, the formor prosentation order is
vicered ko o Ehy forvard ocder (FO) and the latter order is reforred to as
tr- reverio orte (RO). Ouo-half of the subjects received FO problems and
Lhe nbier half recoived PO oprobileme,

Insert Tobl~ 1 ahont hore
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5.

Content.  An examination of the propositions in Table 1 will reveal that
eu&h fmplication-reasoning problem involved a single central character (either
Jack or Jill). The content manipulation consisted of varying the reinforce-
ment consequences of the cause-effect outcome for this central character. One-
half of tho subjects were given problems in which the transitive inference
("A causes C") involved some pleasant consequence for the central character.
The other half of the Ss were given problems in which the transitive inference
involved some unpleasant consequence for this central character. The pleasant
outcore condition is referred to as the positive content treatment (+C) and
the unpleasant outcome condition is referred to as the negative content treat-
ment (-C). The eight +C problems appear in the top half of Table 1, while the
eight -C problems appear in the bottom half of Table 1.

Within Subjects Treatment

As noted earlier, the knowledge that A imples C authorizes four valid
inferences., Previous research with coilege suibjects (e.g., Wason, 1968)
sugjgasts that these four inferences may not be of identical difficulty. Since

this possibility has not been examired with children, each subject was required

“to rake all four types of inferences in relation to each of the eight impli-

cation-reasoning problems (i.e., a total of 32 infercnces in all). To deter-
mira th2 extont to which tiho subject was capable of making all four types
0f infuronce;, tha exnorirenter asked four (randomly ordered) questions of the
falloviine gonaral form as part of each problum:
I. Positive inference: “"If A occurs, than what else will occur?”
(corenct answers = € or both B and C).
2. Depial of the conserquant: “If A occurs, thon is it possible that C

von't oceur?”  (correct answer = no),

LG8



6.

3. Affirmation of the antecedent: “If C occurs sometime it is possible

that A didn't occur?" (correct answer = yes),

4. Contrapositive inference: "If.A doesn't occur, then what else could

occur?" (correct ansers = C may or may not occur or B and C may or
may not occur). |
The first and last questions obviously required greater extemporization

than did questions 2 and 3. Whenever such a situation obtains, there exists
the possibility that individual differences in motivation or anxiety may in-
crease error variance. Hence, it seemed advisable to institute some pre-
cautionary measures to minimize the chances that failures to answer questions
1 and 4 might be due to reticence on the part of S. These precautionary mea-
sures consisted of a minimum of two promptings that were provided whenever S
failed to answer (i.e., gave an, "I don't know") either the first or last
question.

Randomizations

Equal numbers of subjects from the three age groups were assigned ran-
dorly to the two order conditions and to the two content conditions, with the
single prevision that the treatment levels be divided equally with respect to
sex. From the eight factorial ways in which the implication problems might
hav2 been ordered, 24 problem orders vere selected at random and rahdom]y
assianed to the subjects within each age group. Finally, the order in which
the four assessrent quastions were posed was varied randemly for each randomly
ordrred problem,
bro.dure

Each suhjoct was given cither the eight implication-reasoning problems

appering in the top half of Table 1 or the ecight implication-reasoning
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prabfems appedaring in the bottoin half of Table 1. The elements of these
prodblens were three base propositions (columns A, B, and C of Table 1). As

a means of controlling for possible age changes in short term memory, the
problems were prosented one-at-a-time on 3 x 5 cards and the experimenter read
each cne aloud. The subject was allowed to ‘retain and reread the card during
the interim during vhich they viere asked questions concerning it.

In reading each problem, the experimenter conjoined the column A pro-
position with the column B proposition and the column B proposition with the
column C proposition via a cause-effect relation. Following the reading of
each 3 x 5 card, the experimenter assessed the extent to which the subject
infarred that a cause-effect relation alsu obtained between the column A and
C propositions (i.e., 'A causes C') via four questions of the general type
notad above.

Prior to seeing the initial problem, the subject heard the following
instructions: "I am going to show you some white cards one-at-a-time. On
each card there is a short little story about a hoy namad Jack (girl named
Jili). T shall read each story to you as you look at the card. I shall then
and you sore quostions about the story on the card. Vhen you have answered
tha quastiens, we snall go on to a new card and to the same thing again until
vioare Fipishod, "

To suwamarize the procedural details of the experiment, the subjects
feors cach age group were assignad randomly to either condition FO or condition
P oard o eithiee cordition 0 er condition -C. Next, the subjects were read
Precabeye insteaclionn, Finally, the eight cards with tha implication-
roonning prabless were presented and vead alod one-at-a-time; the <ubjocts
wees gasked four rueqtions pertaining to each card.

Desopdent Yariahln

QS




8.
The dependent measure was the subjects' answers to 32 questions (i.e.,
the correcEness-incorrectness of the responses). The four cateqories of
inferences were scored in the following wanner:

(1) Positive inference: The subject received a 3 for a correct answer

on the first try; a score of 2 for a correct answer following a
single prompting; and a score of 1 for a correct answer following a
second prompting.

(2) Denial of the consequent: The subject received a 2 for a correct

“no" answer.

(3) Affirmation of the antecedent: The subject received a 2 for a

correct "yes" answer.

(4) Contrapositive inference: The subject received a 3 for a correct

ansver on the first try; a score of 2 for a correct ansver following
a singie prompting; and a score of 1 for a correct answer following
a second prompting. '

Since this scoring procedure established a priori differences in the

absolute scores that were pussible for each inference category, these absolute

scores were of no use in determining the relative difficulty of each type of

inforance. Insﬁead, a percentage score was calculated for each subject for
ecch category. Al subsequont analyses of the subjects implication-reasoning
prrformances are based on such percentages rather than on absolute scores.
Results

A 3(ae) x 2(order) x 2(content) x 4(type of inference) analysis of
vicirnce with ropeatad measuras on the last factor was performed on the
irelicatior-raasoning parcerteqas. A surmary of this analysis appears in
Tabie 2, Since a total of 15 F ratios are calculated in a four-way analysis

of variince, tin alphy level was sot at .01 pathor Lhan tho usual ,05.

TN (KL
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Betwaen Subjects Effects

It is apparent from Table 2 that the adequacy of the subjects' answers
was influenced by both their age and the content of the problems. The sub-
jects performed more adequately as they became older and they also performed
rore adequately if they received +C problems rather than -C problems. The
order in which the subjects received the antecedent propositions did not affect
the adequacy of their answers. Finally, the main effects of age and content
were simple and additive with no interactiveiiendencies being noted.

» Since three age groups were studied, the possibility of nonlinear
cevelopmental trends existed. For example the differencé between third and
sixth graders mighi have been proportionately larger than the difference
botvizan sixth and ninth graders (or vice versa). An orthogonal polynomials
aralysis of the age trend therefore was conducted, but only a linear trend was
roted (linsar F = 22.81, p < .0005; quadratic F <1).

In sum, the between Ss results support the conclusion that implication-
rzrsoning ability increases linearly across the three age groups studied and
the further conclusion that tha reinforcement conseauences of inmlication
probinrs affact the adeguacy of implication-reasoning. Howaver, thoe within-
subject partion of the enalysis revealed irteractions vhich necessitate qual-
ificating, of thase tuo conclusions.

SiEEn Subiects FEfecks

The within-subjects affect for type of question indicates that the four

cateseries of inforences ware pot of equivalent difficulty. Morcover, the

quaikion by e interacticr indicales that tha rank ordsaring of inferance

Q “"010




10.
cateqory difficulty was different for different age levels. Finally, the
guestion by contont interaction suggests that the content manipulation did
not affect all of the forms of inference in precisely the same way.

The matched t ratios between the four inference categories appear in
Table 4 and the performance means for each age ievel appear in Table 3. Since
24 matched t's were calculated for Table 4, only two-tailed significance levels

are reported.

as s 50 m T T al G W T s u e aP an D G A D D ED W W

On the average (i.e., disregarding age), the positive inference seems
to have been the least difficult. Also on the average, denial of the conse-
quent seems to have boen next in order of difficulty, while affirmation of the
antecednat and contrapositive inference were the most difficult inferences.
Those average. are not very m2aningful, however, because category difficulty
varied with both age and propositional content.

While positive inference apparently is the easiest category across all
thrae agoe levels, differcnces between the remaining three categories are
avidant only ot the 8-9 and 11-12 year-old levels. Denial of the consequent
i5 e1sinr than eithor affirmation of the antecedent or contrapositive inference
at thoe £-9 year-old level end affirmation of the antecedent is easier than
contranositiva inferonce vhen one considers'th: 11-12 year-old level. At the
14-15 yrar-old level, hewever, denial of the consequent, affirmation of the
entaceneat, and contrepositive inferonce are equally difficult.

Furtn:r post hoc anclyses indicated that only three of the four iifurence
catonarint dipeoved uith age: positive infercaces (p -+ .025), affirmation of

thr antacadent (p - L00L). erd contrapositive inference (n - .05). Canial of

netp



1.
the coniecuent remained relatively constant in difficulty across the three
aye levels. |

Finally, the question by content interaction indicates that the content
“anipulation did not affoct the four forms of imp]ication-reasoning inferences
equally,  Post hoc analyses revealed that the content manipulation affected
enly positive inferences (p < .01) and contrapositive inferences (p < .01)
and contrapositive inferences (p < .001).

Discussion

There certainly is evidance for Piaget's claim that implication-
reasening ability improves between the ages of 8 and 15. There also is evi-
dence for the additional claim that the content of 1mb]1cation-rcason1ng
progositions contributes to the adequacy of reasoning. Neither of these re-
sults is particularly surprising, since the former would be predicted by almost
any devaloprental theory (e.g., Inhelder & Piaget. 1958) and the latter could
be nvedicted from experiments (e.g., Lefford, 1946) in which propositional
contont has affected othar forms of reasoning. The within-subjects effect of
tvee of infercnce and its interactions with age and content are new and intere-
£3kirg resulis, howaver. Theso three results not only necessitate qualifica-
tion oF tho age ard content effects, butk thev also ;Jagast that som2 re-
thinking ol the wiys in which ue study reasoning and its development may be
calind For,

Wy ara ke four foren of inferonce of unequal difficulty? In particular,
wivioaceotnts for the ulticate differcnce in difficulty (which eweracs by the
[4 15 vaar-nld Tavel) hotuesn pasitive inTerence, on the ont hand, and the
remaining foews of inforoace on Lhe othr?  To sinplify this quoastion, it
first should b nated that "4 denlies €' can he reprosenced by four constituent

conjuccting, (its full di-junctive rorl fﬂfﬁ):

GOOLD
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12,
Adwplies C=(A-C)v(A-C)v(R-C)v (A -T)

It will be rerembered from the introductory section that the first of these
cenjunctions (A - C) corresponds to positive inference. The remaining three
conjunctions (A - ¢, A+ C, 7 - C) correspond to denial of the consequent,
affirmation of the antccedent, and contrapositive inference, respectively,
Inspection of these conjunctions reveals that positive inference is the only
one of the four that does not involve the use of negative information and/or
the drawing of a negative conclusion. In view of the already well known in-
hibitory effects of negative information on concept formation (e.g., Smoke,
1932, 1933; Hovland & Weiss, 1953), a "nzgative information effect" seems a
likely explanation for tha consistent superiority of positive inference. The
explanation offered here, then, is that the negative information effect that
has been found repeatocdly in other conceptual context probably also is opera-
tive with implication reasoning. Further support for t.is explanation comes
from Yason's (1968) studies of deductive reasoning in collegs subjects., lason
corcludes that college subjects use positive information more ea<iiy than
negative information and draw positiv. . .nclusions more easily than negative
conclusions.

Tho interaction of inforence category with age also is interesting, be-
cause the pattera of the interaction suggests the emergence of a reasonine
ogperation. Uhile significant differences among the last three inference cat-
enorias (d:ial of the consrousnt, affirration of the antecedant, contra-
positive inferonce) gruerally are evidont a£ thé 8-9 and 11-12 year-old levols,
tnove forms of inference are of equivalent difficulty at the 14-15 year-o01d
Fevel.  The clear suggestion is that tha knowledge derived from A irplies €
v less variabiln and 1055 depondant or oxterral influsnces auch ¢s form-of-

guostine by the tiro the subjoots reach piddle-adoleseonse . This in turn

RINLE &



13.
sugaests that. a general reasoning skill is being consolidated between the
aaes of 8 and 15,

The interaction of inference category with content also must be ex-
plainod,  As previously noted, this interaction resulted frbm the fact that
positive and contrapositive inferences were affected by the content manipu-
lation but denial of the consequent and affirmation of the antecedent inferences
were not. One way of explaining this finding involves first asking whether or
not thare are features common to positive and contrapositive inferences that
might account for their differential succeptibility to the content manipula-
tion. It turns out that there aré. Here, I refer to the fact that both
positive and contrapositive inferences require a certain amount of extempor-
ization. To be judged as having given a correct positive or contrapositive
inference, the subject had to produce a phrase or a sentence. In contrast,
denial of the consequent and affirmation of the antecedent necessitated only
a simple "yes" or "no". It seems quite reasonable that a semantic manipula-
tiorn would be more likely to affect extemporaneous responses than simple
aaroorents-disagreements (where guessing is both possible and probable).

Finally, the within-subjects main effect and its interaction with age
ar:! content suqgest sore additional complexities inherent in the study of tha
dir2loprent of implication-reasoning which are not evident in Inhelder and
Piagot's (1958) rezearch.. The most important of these complexities is the
irdication thet the subjects' inferences at the two younger age levels are as
ruth oA function of the typ2 of question posed as they are a function of
doyslapeantal status.  This is definitely not the impression one derives from
Irhala e and Piagot.,  Instead, one derives that improssion that implication-
reasnning is a thorounnhly unitary capacity wvhose preaence can be evaluated

with « vl procisim in a nicber of formal reasoning situations,

vin11
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Implication-Reasoning Propositions

A

Jack (J3i11) sweens the
kitchea floor,

Jack (Jill) washes the
dishes.

Jack (Ji11) gaots all
'A's' on his (her)
rencrt card.

Jack (Ji11) does well
on an English test.

Jack (Ji11) mows the
laun,

Jack (Ji11) has a
birthday.

Jack (Ji11) helps
ratiar with tho
shoroing.

Jack (Ji11) plays a
part in a school play.

Table 1

B

Mothar is vary pleased.

Father is very pleased.

Both parents are very
pleased.

Teacher is happy.

Jack (Ji11) works hard
at something.

A1l of Jack's (Jill's)
relativas come to see
him (her).

other does not have
ruch work to do.

Jack (Ji11) does a
very good job.

15.

(4

Jack (Jill) gets all the
dessert he (she) wants.

Jack (Ji11) gets 50¢.

Jack (Jil11) gets to stay
up later as a reward.

Jack (Ji11) gets less
schoolwork to do.

Jack's (Jill's) father
treats him (her) to an
ice cream cone.

Jack (Ji11) gets a lot
of money.

Mother fixes Jack's
(Jil1's) favorite food
for dinner.

Jack (Ji11) gets an
award from the school.

3
--—Q-n------------—------------------—-------------------—----——---------‘-----

Jocr (Jill throws a
rock at a windny,

Jrk (Ji11) coavplains
2 out how bad things are.

Jacx {Ji11) plays with

riberas,

Jact (P11} laayes
hiv (her) bicycle
in tho driyoway.

A window breaks.

Jack's (Jill's)
friends get mad.

Jack (Jill) starts a
fire in his (her)
house,

Fother hits Jack's

(Ji11's) bike with
his car.

SP019

Mother sends Jack (Jill)
to bad without supper.

Jack's (Jill's) friends

will not speak to him (her).

Jack's (Jill's) father
takes away his (her)
allowance.

Father tokes away
Jack's (Ji11's) hike.



Table 1 (continuad)
A

Juck (Ji11) forgats

" something Le (she)

is supposed to do.

Jack (2i11) whispers
in class.

Jack (Ji11) breaks
one of mother's
favorite dishes.

Jack (Ji11) doesn't
come home right
after school.

B

Fathar tells Jack
(Ji11) what to do.

Teacher gets mad.

Mother is unhappy.

Jack's (Jill's)
parents worry about
him (her).

16.

¢

Jack (Ji11) feels
ashamed.

Jack (Ji11) must stay
after school.

Jack (Ji11) cannot go
outside and see his
(her) friends.

Jack (Ji11) cannot
watch television.

i1
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Table 2

Summary of Analysis of Variance of Implication-Reasoning Percentages

Source

Betwoon Ss
Aga (A)
Ovder (B)
Content (C)
A x B
AxC
BxC
AxBxcC
Errorb

Withiii Ss
Quastion (D)
DxA

Y
s
oo

>x  x
P I 4 |

e
>»
kN
»
(g

v/

©

ERIC

Aruitoxt provided by Eic:

S df IS, F P
69563.6 71
18763.4 2 9381.7  16.50 0005
260.4 1 260.4 1 NS
11501.7 1 11501.7  20.23 .0005
1841.0 2 920.5 1.62 NS
2334.1 2 1168.6 2.06 NS
71.9 1 7.9 1 NS
- 814.0 2 407.0 1 NS
38117.9 60 568..6
230677.7 216
50355.1 3 16951.7  24.38 .0005
15634.4 6 2614.1 3.76 005
1661.3 3 553.3 1 NS
16962.9 3 5650.3 8.13 .0005
5211.5 6 868.6 1.25 NS
1 6 1 1 NS
4736.0 3 1578.7 2.27 NS
10559.1 6 1764.9 2.54 NS
125177.4 189 695.4
il



Table 3

Correct Ansuer Percentages by Inference Category and Grade Level

Girade Level

Category 18 Category 2b Category 3¢

Category 4d

Third Grade
Sixth Grade

Ninth Grade

74.07% 62.67% 30.9%
81.2% 76.1% 62.3%
90.0% 74.0% 71.5%

36.5%
45.5%
61.2%

aPositive Inference
bDenial of the Consequent
cAffirmation of the Antecedent

dContrapositive Inference
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Table 4

Ratios for Differences Between Inference Categeries

Category 1 Category 1 Category 1 Category 2 Category 2 Category 2
Age Vs, vsS. VS. VS. VS, Vs,
Level Category 2 Category 3 Category 4 Category 3 .nmﬁmmosw 4 Catecory &
Third Grade -.358 5.242%%%* 4 ,938%x¥k 4. 700¥¥k* L1 el -.851
Sixth Grade 2.749** 2.201* 4,537 %*%* 013 1.027 3,310 **
Ninth Grade 2.721%* 3.173%%* 4.485%+** .283 1.416 7.59¢
Averace i.701 3.535 4,653 %% 1.498 2.170* 1.€5¢
*n .05
**p 025
ket s T 0
*¥kkp 0025
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