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ABSTRACT

CONJUNCTIVE AND DISJUNCTIVE THINKING IN CHILDREN

Catherine E. Snow

In light of the finding (Bruner, 1956) that disjunctive
concepts are more difficult for adults than conjunctive concepts,
a developmental sfudy of the relative difficulty of conjunctive and
disjunctive concepts was undertaken. Five groups of children, rangfng
in agé from five years to thirteen years, were tested on logically
equivalent conjunctive and disjunctive concepts. |t was found fhat
children of all ages make more errors on disjunctive than on con-
junctive tasks. The strategies used for conjunctive tasks were more
appropriate at all age levels. Because of the fact that the difference
iﬁ difficulty is quite constant over the age groups, it was concluded
that some aspect of conjunctive groupings is more natural. As a
result, they occur more frequently and there is greater opportunity

to learn to reason correctly about them.
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I NTRODUCT | ON

In the book A Study of Thinking by Bruner, Goodnow, and

Austin (1956) it was first noted. that adults find working with dis~-
junctive concepts very difficulﬁ.‘ Jntelliggnf adults normafly choose
efficient and Iogicalfy justifiablé strategies‘when faced with the
task of finding.the cﬁrrect conjunctive concept. However, these same
adultsvbeéome quite inefficiént and confused when presented with an
qnalogous task in‘which the concept is disjunétive. Typjcally, they
attempt to use the strategies whi&h‘were correct and efficient for
conjunctive concepfs, éven though.they are now facéd with a different
task where these conjunctive strategies are no longer effective.

It was suggested by Bruner (1956) that the source of the
difficulty with disjunctive concepts lay in the common preference for
positive tests of hypotheses. This preferente was first pointed out
by Hoviand and Weiss (1953) in an experiment dealing with conjunctive
concepts. No experimental studies have been done in an attempt to
understand the basis of the preference for positive tests, or the
possible relationship of this preference to the greater ease of con-
junctive thinking. Nor have any further studies of disjunctive
Eéasoning been done.

Conjunction is normally expressed by the word Mand". In

-terms of symbolic logic, a conjunction refers to a propesition which

is true only if all of its terms are true. In terms of the tasks

typically used to study concept formation, a conjunction is a concept
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having two terms, where positive instances all represent both terms of
the concept. Disjunction, normally expressed by the word "or", refers
to a logical proposition which is true if any of its terms is true.

\ A disjunctive concept, then, is one having two or more tgrms, where
positive instancés display any one of the terms, not necessarily all.
There is one»major‘difference between conjunctive and disjunctive con-
cépts which shuulﬁ be noteﬁ. -This is the fact that information about
conjunctin concepts can be gained most efficiently from positive
insténces of the concept, whereas negative instances give mofe informa-
tion about disjunctive concepts. This is true because positive instances
of disjunctive concepts may repreSent either term of the concept, or
both terms, and there is no way qf knowing which is the case. Negative
instances, however represent neither term, and therefore can give
information about both of them.

Adults, then, seem to have a bias toward conjunctive thinking.
In a logical sensé, disjunctive concepts are no more difficult than
conjunctive, if the same number of possible hypotheses is present in
both cases. Although the logical difficulty is the same, the psycho-
logical difficulty is not. |t is possible that this is so because the
human brain is somehow programmed for conjunctive thinking. Or it is
possible that the difference arises as a result of experience in a
world and a language system where conjunction is more commen. Bruner
(1956) presents much common sense evidence in support of the idea that
our environment promotes conjunctive rather than disjunctive thought.
%@ He states, for instance, that the basis of scientific reasoning is

the assumption that common effects have common causes, which disjunctive



categorizing violates. |In additioh, we use a language system where a
conjunctive category is created every time é noun is modified ("g}een
appfes™ refers to the class of all things which are both apples and
greeﬁ) but where disjunctive categorieé require rather more clumsy
verbal fabels. |

| Is it then true that conjunction is easier because we have.
had more eXpefience with it? One. way of aﬁpfoaﬁhihg:tﬁis question is
through a deVelopmental sfuay.‘ Presamably‘if<é child,leaanfconjqnctive
reasoning and has much Iess'dpportuni{y’to.fearn disjunctive feasoning,
then in very young children who have had the least oppartunity for
cultural learning, there should be little difference Setween_the dijf-
ficulty of conjunctive and disjunctive tasks, or at least less di fference
than for older children. If the greéterz difficulty of disjunctive
reasoning is largely environmentally induced, then one would predict
developmental curves for the twd kinds of tasks which diverge as age
increases. On the other hand, if dfsjunctive reasoning is inherently
more difficult, then one would expect pérallel curves.

It is,of course, impossfble to obtain a complete developmental
curve; children have to have a certain level of verbal and conceptual
development before. they are able to understand a concept formation task.
But in order for such a study to have any value, children as young as
five years must be tested, because by the time they start school the
cultural influences have become very.strong. The problem is to choose
a task simple enough fﬁr five-year—olds, yet difficult enough so that
the same task could be given to children as old as thirteen. |t seemed

also that further information could be gained if the task were the same



in kind as that used by Bruner with adults, though of course not so
difficult. The extensive studies done on concept formation .in children
by Bruner, Olver, Greenfield, et al., (1966), reported in Studies in

Cognitive Growth, generally use tasks quite different from those used

with adults. In addition, recogni;ing,the fact that there are prbbably
qualitative changes in children's thinking as they grow dlder, the
task should be one whfch is'a§ comprehensible to a child in any of the
three Stages identified by Piaget (1954) and by Bruner (1966). Since
children at all three age levels-afe.tb'be fested, the task»must be
Capable of a-solution at a percgptual level, and must not bé designed
strictly in terms of abstract solutions.

Only slight modificéfiuns of. the tasks ;sed by'Bruner (1956)
with adults are necessary to achieve these ends. Concept cardé
representfng‘sevqral atiributes, each attribute having two or three
values, can be used with children if the attributes are all perceptually
obvious and if there are not foo many of them. So as to make the task
possible for children still relying on perceptual modes of thought, and
to eliminate a memory factor, all the information already accumulated
should be available. This can be achieved simply by allowing the sub-
ject to look at all the cards which have already been identified as
positive or negative instances. Sorting cards into two piles, where
the afm is to place cards correctly, -is a much more cuncrete task than
trying to attain a concept as quickly as possible, and requ{res coh-
siderably |ess abstraction, but is as good a reflection of the thought

%@ processes. A task essentially the same as Bruner's could be chosen

with only these two changes; all the cards are available to the subject at



all times, and his primary aim is to sort cards correctly, stating the
concept being a secondary aim.

A further value of ﬁhis kind of developmental study is to
examine the differences in the strategies used by adults and children,
and to note at whatiages different strategies first appear. A task in
which a child sor&s cards reveal;_"selection‘strategies", or the at--
tempts to increase infbrmation ahd avoid error by choosing cards in
one order rather than another. Of_SpécifiC‘interest is the‘question
of whether children, like adults, use strategfes appropriaté for con-—
junctive tasks with-all tasks, or use diffefent strategies for the_dif—

ferent kinds of tasks, or fail to use conjunctive strategies at all.



METHOD

Sub jects
The subjects were 97 children divided into five age .groups

as follows:

I. 5 years, 6 months to 6 years, .4 months: 10 boys, 10 gfrls
2. 7 years, O months to 8 years, 2 mﬁnths: lOLboys,'lO girls
3. 8 years, 5 months to 9 years, 5;months: 10 .boys, 10 girls
4. |0 years, 5 months to |l years, 7 months: |0 boys, 10 girls
5. 12 years, 2 honths'to 13 years, I monthé: 10 boys, 7 girls

The children in the secand and fifth groups were selected from among
participants in a Montreal YMCA summer pfogram. The other subjects
were students at a Montreal independent sthool. This is a private
school which draws students from high-income, high-intelligence fam-
ilies. Students to be teséed were selected by their teachers, who had
been instructed to choose Maverage'" students. On the basis of classes
for which intelligence scores were available, the average student is
of somewhat abave average |.Q. Subjects were selected from the YMCA

summer program in an attempt to match the background, educational level,

and intelligence of the independent school students.

Materials
Four decks of concept cards were used. One pair of decks,
deck l-a and deck i{-b, was selected from the set of cards having the

fol lowing attributes and values.



Attribute Values

card color

figure color
shape of figure
size of figure
number of figures

yellow or white,
red or blue
square or circle
large or small
one or two

Deck 1-a consisted of 16 cards, 8 of which representéd_all possible
cards which were positive ins{ahces of the toncept "red and square",
and 8 cf which were randomly chosen from the remaining negative instances
excluding "dnuble.negatives"'such as blue circles. -De@k'léb also
contained {6 cards, 8 positive }nétances'of the concept "red or square?ﬁ
It was decided to use exclusive diéjunction, so four of the positive
instances were red circles, éhd four were blue squares, there being no
red squares.in the deck. The negative instances were all blue circles.
The second pair of decks was selected from the set of cards
having the following attributes and values.
Attribute Values
card color
fiqure color

size of figure
shape of figure

yellow or white
red or blue
large or small
“circle, square, triangle

se s o8 Ad

Each deck consisted of 12 cards. Deck 2—-a was used for the conjuhctive

task where the correct concept was "large and white.! Six of the cards

represented all possibje positive instances in this set. The remaining

six were drawn randomiy from the negative instances with the stipulation
that none of them be nejther large nor white, that is, all were white

and small or large and yellow. Deck 2-b consisted of 6 positive instances

of the concept M"large or white': three cards which were large, and

three which were white, with no "double positives.™ The 6 négative



-8

-instances were of course all small and yellow.

Procedure

Each subject was tested individually in two sessions. Two
tasks were performed in each session, one coﬁjunctiVe and one dis-
junctive. Half of the subjecté in each age grodp receivea the tasks
in the following order: Session ong—-conjunctive, disjunctive;
Session two—-disjunctive, conjunctive. ‘The other halfvﬁad the order
of the sessions reversed. Subjects were randomly assigned teo the order
they received, with the proviéion that the orders were evenly dis-
tributed between the sexes within each age gfoup. Thé time interval
between sessions varied from two hours to one day.

Prior to meeting any subjects, the correct concepts were
chosen by the experimenter. The relevant attributes were chosen ran-
domly from amongothe possible attributes, as were the correct values.
Each pair of decks was used for one conjunctive and one disjunctive
task: deck I-a for the first conjunctiveAtask and deck I-b for the
second disjunctive task. Because there was no assurance that all the
attributes would be equally attractive, and therefore equally easy for
the subjecis, the same attributes and. values were used for each pair
of conjunctive and disjunctive tasks. Thus, the correct concept in
conjunctive task one (deck I-a) was 'red and square.! The correct
concept in disjunctive task two (deck I-b) was "red and square." The
correct concepts when deck 2 was used were "white and large'" and "white
or large." The subjects were of course not told‘that the péirs would

have this relationship. Nor were the subjects told that the number of



positive and negative instances was equal.
Subjects who received a conjundtive task first. were given the
foliowing instructions, although the wording was somewhat modified. for

the youngest and oldest groups.

Here are some cards for you to look at (cards are
-laid out on table in random order). There are five important
things to notice about each card--five things that name a
card and. that make it different from all the other cards.
They are: |) the color of the card, which can be yellow or
-white (examples are pointed out for each:-value of each at-
tribute); 2) the color of the figure, red or blue; 3) the
shape of the figure, square or circle; 4) the size of the
figure, large or small; 5) and.the number of. figures, one
or two. Can you remember those five things? (They are
practiced until the subject can name and give examples of
~the five attributes.) '

.The reason that it is important for you to re-
member those five things is that I'™m going to use two of
them in a rule for dividing all these cards into two groups.
I*tm going to make up a rule like this-=-all the cards that
are both white and have two figuires go in this group here
(a positive instance is placed aside from the other cards)
and all the cards that don't follow that rule go in another
pile over here (place designated). Do you understand? Can
you put the rest of the cards in the right groups? (Tasks
of this kind are repeated until the subject demonstrates
clear ability to complete them correctly.) Now i'm going
1o make up another rule, and this time |'m not going to tell
you what it is because | want to see if you can figure it
out. Do you understand? (Legitimate questions are answered.)
| will give you one hint-—this card (a positive instance is
selected) follows the rule, so it goes in this group. Now
you pick out other cards that you think follow the same rule,
or pick out cards that you think dontt follow the rule, and
put them in the correct groups. ['ll tell you whether you're
right or wrong. The most important thing is to try to place

cards in the correct pile, but figuring out the rule will help
you to do that.

The subject now selects a card and places it on one of the two biles.
The experimenter asks why the subject chose that pile, records the
%%@ response and the reason, and then tells the subject "right" or "wrong"

{f the response is wrong, the experimenter places the card in the cor-
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RESULTS

The principél measure. taken was the number of errors com-
mitted during the task, that is, the number of cards originally placed
in the incorrect group. The errors for the two disjunctive tasks were
summed , as were the errors for the two conjunctive. tasks, to‘obtain
-one score for éach.subject on each. task. An analysis of variame was
performed onh the scores. The results of this test are given in Table |.

It can be seen from Table | that the difference between the
conjunctive and disjunctivé tasks is significant, and that the age
difference is significant. The lack of interaction between age and
task indicates that the disjunctive task is harder at all ages, and
thus fails to support the hypothesis that the disjunctive task be-
comes increasinaly harder with age.

The magnitude of the differences can be seen in Figure |I.

It is quite striking that the differences in difficulty between con-
junctive and disjunctive tasks is aimost censtant for all ages, except
for the convergence at the ybungest age group, which must be accepted
as random variation.

A second measure, a reflection of the logic used in approaching
the two tasks, is the appropriateness or inappropriateness of the initial
choice of cards in each task by each subject. I|f the ideal initial
choice is made in both conjunctive tasks and in neither disjunctive
task, the subject is scored in the C>>D category. |f the subject

chooses the ideal initial! card in the conjunctive task only once, and
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in the disjunctive task never, or if he chooses the ideal initial card
in both conjunctive tasks and in only one disjunctive task, then he is
placed in the D category. |f he performs equally well in both tasks,
or if he chopses the ideal card more often in the disjunctive tasks,
then he is placed‘in the C<D category. The resditing distribution can
be seen in Table 2. A chi2 performed on .the data of Table‘z is signi-
ficant at the .05 level. This indicates that the different age groups
are differentially able td Qse the.ideal approa;h‘to solving conjunctive
and disjunctive problems. 'Spetifically, the eight— and eleven-year—olds
perform much better on conjunctivé tasks, while the five-, éeven— and
thirteen—year-olds perform only slightiy bettef on conjunctive tasks.
Another reflection of the logic used in approaching the tasks
is whether the initial choice.is a positiVe instance or a negative
instance. The ideal choice fpr conjunctive tasks is positive, for
disjunctive tasks is negative. The figures for both tasks are given
in Table 3. Two independent chi2 tests were performed on these figures.
The first, on the'freqdencies of positive and negative choices in
conjunctive tasks, is nonsignificant. The second, for disjunctive tasks,
is significant at the .0l level. This indicates that there are age
differences for disjunctive but not for conjunctive tasks. All age
groups choose primarily positive instances when solving conjunctive
tasks, but only eight- and eJeven—year—oIQS choose primérily positive
instances when solving disjunctive tasks, the other groups choosing

about half negative instances.
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TABLE |

Analysis of variance
of ‘@rror scores

Source of variation SS df MS F
Between subjects .
Age 332.98 4 83.25 10.30 p<.0]}
Sex 37 | .37 ——
Age X sex ‘36 .65 4 9:16 —————
Subjects within : :
groups 703.0l1 87

Within subjects

Task 79.26 | 79.26 15.33 p<.0l.
Age X task 16.01 S 4 4.00 ————
Sex X task 53 | T
Age X sex X task 4.42 4 .10 e
Task X subjects '
within groups 449.78 87 5.17
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TABLE 2

Frequency of ideal response in con-

junctive and disjunctive tasks.

Age 5 7 8 Hl I3
[ I 5 5 b " 6
. c>D 7 6 7 7 3
C<D 9 9. 2 2 7

TABLE 3
Frequency of po%itive_and negative responses
in conjunctive and disjunctive tasks.
Age 5 7 8 ¥ 13
Conjunctive task . :
.pos (ideal) 37 37 38 39 29
neg 5 3 2 | 3
Disjunctive task
pos 17 20 29 16
neg (ideal) 25 20 I Il 16



Number of errors

—16—

FIGURE |

Number of errors as a function of age.
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D1SCUSSION

There' is little support for the hypothesis that disjunctive
tasks are harder. for adults simply because there is more opportunity
to learn conjunctive reasoning. ‘Either‘di5junctive tasks really are
more difficult for children of all ages, or the youpgest group tested
in the present study has already béen exposed to too many.learning
experiences where conjunctive reasoning was favored. It is difficult
;to explain why the éurves in Figure I'converge for 'the youngest age
group, as the hypothesis 5uggestéd,théy should. This convergence
bmight be a random event, but it suggests that perhaps more subjects
at this lower age level should be tested. It might be even more in-
structive to test children who are slightly younger—-perhaps four-year-—
olds, but practically speakfng this would almost certainly require a
new test. However, now that it is known thatAthe absolute differences
between the difficulty of conjunctive and disjunctive tasks is the same
for children aged seven through thirteen, perhaps further experiment-
ation could concentrate on three- through seven—year-o}ds, using
simpiified tasks which are appropriate for those ages.

Another way of approaching the question of Felative ability
of children of different ages to atiain disjunctive concepts would be
to look at the strategies used at the various ages. Bruner in his book

A Study of Thinking (1956) describes the kinds of strategies typically

used by adults for conjunctive and disjunctive tasks. The striking

feature is that adults used "positive focussing" strategies with dis—
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junctive tasks, even though thesesstrategies have no logical justification.
There are two appropriate strategies for attaining disjunctive concebts;
negative focussing, or finding a negative inétance and changing one
attribute at a time, is the mosfbreliably efficient, but the multiple
negative strategy, which is finding,tﬁo or--more négative instances,
then taking the opposites of.the>Value$ thét are commoﬁ to them, is
also considered appropriate. Inappropriate but commonly used strategies
all .involve qsihg positivg instances as sourtes of.informatioh. The
) com&pn element fallacy, for ins{ance,.consists of'noticing which values
are common to all the positive instances and proposing them as the
correct concept. Another vekéioé‘of the common element fallacy is the
ma jority fallacy, which involves taﬁing the elémgnts common to most
of the pﬁ$itive instances as the concept. Positive anchoring is an )
example of a strategy Which woyu'!ld be perféctly corfect-if applied. to
a conjunctive problem; it con§ists uf‘fihding‘tWU values in which a
positive instance differs from a negative ipstance.and proposing those
as the coﬁcept;. Majority anchoring means épplyiﬁg the strategy just
described, but taking into account the majority effect,:of the values
common to the majority of the positive instances.

Applying the séme criteria as Bruner (1956) for appropriaté
strategies, do younger children differ from older ones in the correctness
of their approach fo the problem? Actually, there are some differences
in procedure which must be taken into account. The Subjects in this
experiment were not being required to formulate hypotheses, so could

é%% not be expected to use precisely the same approaches. In the present

T

study the subjects were selecting instances, and giving specific reasons
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‘why a given card belonged in a given group. |t would be instructive

to note whether -they chose equally informative instances and gave
equally cogent reasons in both:zkinds of tQ§k§. In fact, it should. be

noticed that the tasks are precisely symmetrical; just as one can most

~efficiently attain a conjunctive concept by varying one attribute at

a time, focussing on a positive fnsténce, one can most efficiently
attain a.disjunctive.concept by -varying one attribute at a time,
focussing on a negative instance, In both.caseé,‘because‘the relevant
attributes are always two-valued, one is creating a conjunctive group;_
ing in those instances where one is focussing, and a disjunctive group-—
ing in the other instances. vAre children of different ages equallyi
capable of Eecognizing the symmetry of the correct approaches to the
two tasks? The answer to this question js suggesied by the figures

in Tables 2 and. 3. Chiidren of differant aaes do not perform equall)
well in cheoosing strategies for disjunctive tasks. A curvilinear
relationship is sugﬁested. The question arises of why, if there is

an age difference in choice of strategies, there is no interaction

of age with task when number of errors is used as the dependent measure,
(Table 1). Perhaps younger children approach a disjunctive task with
the advantage of not having learned the wrong strategy, but this ad=
vantage is offset by not being able to use the information available

to them, so they make as many mistakes éven though they have started
off with an advantage. Or, perhaps the larger number of good dis-
junctiveostrategies used by the five-year—olds (Tables 2 and 3)~implies

a more random performance at lower ages because the child is not yet

at a stage of conceptual development which allows him to use a consistent
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approach. When he is able to use a more consistent approach he uses

it with all the tasks given him. Since the first strategy available

is conjunctive, he does well on conjunctive tasks but more pooriy than-
before on disjunctive tasks. There wouid be more support for this last
.view if there were an improvement in conjunctive strategies simultaneous
with the first apbearance of difficutty with diéjunctive strategies,

at age 8, but'{his is not . the case. At any rate, there is no clear
indication that the differential ability to apply disjunctive strétegies
is related to more opportunity to learn conjunctive strategies, so that
the‘original facitity with disjunctive tasks drops out. Perhaps, con-
junctive strategies arise out of the randém behavior of very young
children because they are inhéfently a more natural way of dealing

with problfems.

Taking into account that number of errors is a more reliable
measure of ability than the nature of the first card chosen, the over-
all conclusion must be that disjunctive tasks afe more difficult- for
children just as they are for aduits. The question of why this is true
now presentsitself. Of course, any answer could be only speculation,
~but could lead to more specific attempts to answer the quéstion.

Bruner (1956) suggests one poséibility when he points out that dis-
junctive categories violate the inductive principle. |f a number of
items are placed in one category, induction.. would suggest that they
aré placed there for one reason. This is not possible ina disjunctive
category where some of the items are there for one reason, and some
for another. |Is the inductive principlie then a built in way of think-

ing? Or is it learned so early, because it is illustrated by every
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physical event,that all children think inductively before five years

of age? Actually, studies with the Michotte phenomenon (Clum, 1956),
comparing six- and seven-year-olds with adults, show: that there are
developmental differences in the perception of causality. Children
perceive causali{y,less of{en than adults, indicating that:the inductive
prinéiple is not a bUilt—in‘way of thinking.

An .intuitive assessment of the .difference between conjunctive
and diéjundtive stétements leads to the conclusibn’thst digjﬁnétive
statements imply a iower level of certainty. From a conjunctive
statement, such as "p #* ' g, one can conclude "p'.t and one can conclude
"g", |n other words, one can make simple true statements as a direct
conclusion to a conjunctive statement. From a disjunctive statement,
such as "p v gq", however, one dan conclude neither "p™ nor "g" with
certainty, unti! some other proposition is also stated. In terms of
a concept formation task, one can cpnclude from knowing that a given
card is a positive instance of the concept "red and square® that it
is red and that it is square, Knowing that it is a positive instance
of "red or square™ tells us nothing about any individual card until
we also find out, for instance,. that it is'“not red" in which case we
can conclude that it is square. Perhaps disjunctive concepts are more
difficult because people have learned to demand a higher level of
certainty or predictability than they allow. It is somehow undesirable
or unsatisfactery to create a grouping of cards which are "red or
square™ because creating that group increases one's knowledge about

the cards in it so little. Because disjunctive groups ocffer a level

of predictability lower than is satisfactory, certainly lower than
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is normally possible when dealing with physical objects} people just
do not spontaneously think in terms of such groups, and find them
difficult to reason about logically.

The possibility must be considered that the brain is organ-
ized so that conjunctive sofutions are easier. Perhaps a conjunctive
iaea is somehow simpler in terms of brain processes. This wouid mean
that "red and square™ is encoded in a simpler or more unitary way than
"'red or square'. |t might be possiﬁle to test this hypothesis by
measuring .the amount of tiﬁe it takes subjects to form conjunctive
versus disjunctive groupings when they know the concept. |f "red and
square™ is an intrinsically simpler idea, then one would predict that
less time would be required to pick out all positive instances of that
concept from a large array of cards than to_pick out all positive
instances of the equivalentidisjunctive concept. Possibly looking for
"red or square™ requires: two discrete steps in the thought process,
whereas looking for "red and square! requires only one. If this is
the case, then conjunctive reasoning would bBe more natural and easier
for all ages, and probably conjunctive groupings would be more common.

The results of the present experiment lead to the conclusion
that there is some aspect of disjunctive groupings which is inherently
fess economical than conjunctive groﬁpings. As a result, conjunctive
groupings are preferred and probably occur more frequently,resulting in
more opportunities to reason about them and making it more useful to
be able to reason about them'correctly. Disjunctive strategies themseives
are probably not inherently more difficult, but they are less practiced

because they are rarely needed.
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SUMMARY

In light of the finding (Bruner, 1956) that disjunctive con-
cepts are more difficult for adults.than conjunctive concepts, a
developmental study of the rélative difficulty of conjunctive and dis-
junctive concepts was undertaken. Five groups of children, ranging:
'in agé from five years to thirteen years, were tested on Iogicallyv
equivalent conjunctive and disjunctive concepts. It was found that
children of all ages:make more errors on disjﬁnctive than on cenjunc-
tive tasks. The strategies used for conjunctive tagks were more ap-
propriate at all age levels. Because of the fact that the difference
in difficulty is quite constant over the age groups, it was concluded
that some aspect of conjunctive groupings is more natural. As a
result, they occur more frequently and there is greater opportunity

to learn to reason correctly about them.
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