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ABSTRACT
This paper presents a study which indicates that

accurate performance on a simple conservation task need not be
related to congnitive maturity. Twenty adults and 20 third graders
were given three verbal problems, each requiring a same-different
judgment and an explanation of that judgment. Only 3 adults were able
to give correct judgments, while 19 of the children were able to do
so. It was surmised that the adults were not able to ignore
irrelevant information, and that carefree attention to the
characteristics of task information is necessary if advances in
developmental theory are to be realized. (ED)
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Performance on the Mix problem was of major interest. The task Is a
C .3) conservation-type problem, and a friend who studied with Piaget for three

years described it as a double-conservation problem. A few years ago frank
Murray presented the task to an audience of Ph. D.'s and graduate students
at Vanderbilt and no itue eas willing 10 hazard a guess even though the

COI) problem had been presented t oward the end of a series or conservation problems.
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Since that ime ep have informal ly observed that many adults respond incorrectly
to the problem.

The orrci asst et- t o I i on al the end or the problem is "same,"
and en aeeept bl expl.anai i on can i nvo I ve add lug and subtract ng .operat I Eons

with -,peei fie number., or !-emet hi ne like "the number or red bends l in the
ldee-bead ran equals the oumbi. or Mee beads taken to 1 he red-bend can."
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The subeets in this study were given three verbally presented problems,
each requiring a sameedifferent judgment and an explanation of that judgment.
Lech problem began in the following way: "Imagine that I have two cans. One
has red heads in it, and it is called the red-bead can. The other has blue
beads in it and is called the blue -bead ean. There are the same number of
rod beads in the red-bead can as there are blue beads in the blue-bead can.
Let me repeat that. There are the same number of red beads in the red-bead
can as there are blue beads in the, bluebead can. Now,, imagine that I dip a
cup into the red-head can and take out rive beads. I pour than into the
blue-bead 'can." The remaining part of each problem made than distinctive.

In the Mix problem the experimenter said, "Then T mix up all the beads
in the blue-bead can. I then dip the cup into the blue-head can and take out
five beads and pour them into the red-bead can. Will the number of red beads
in the red-bead can and the number of blue, beads In the blue-bead can be the
same or different?"

In the No Mix problem' the experimenter said, "I. then 'dip the cup into
the blue-bead can and take out the same five red beads and pour them into-
the red-bead can. Will the number or red beads in the red-bead can and the
number of blue beads in the blue-bead can be the same or different?"

In the Mix-1 hers problem the experimenter said, "Then, I mix' up all
the heads in the blue-bead can. I then dip the cup into the blue-bead can
and take out only four beads and pour them into the red-bead can. Will
the number of red beads in the red-bead can and the number of blue beads in
the blue-bead can be the same or different?"
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Subjects

The subjects were .20 Vanderbilt adults selrwted from an Introductory
Psychology course and 20 third-grade children selected from a private school
in Nashville. The problems were presented to each child individually and to
groups of adults.

Rationale

We surmised that a faiture.to respond vorrehly.to this problem was.due
primarily .to the Cognitive evaluation of the' information about the mixing of
beads, which is irrelevant to solving the problem. Civing as much or more
cognitive. priority to the irrelevant as to -the xelevant.information, which
concerned the color.and number of beads, was considered to be due to the
compellingness or salience of the irrelevant information. (See Odon, .1974
odom4.Corbin, 1973; Odom & Guzman, 1:972 for a .discussion o perceptual
salience and its effects on problem solving.) It was further suspected that
this particular irrelevant information 'would not be highly salient for young
children and that they would solve the problem by cognitively evaluating the
relevant information only. Before beginning the study it was established that
the children had not received classroom instruction in statistics or probability
theory.

The No Mix and Mix-I Less problems were given primarily to assess the
reliability of judgments. All subjects were expected to give a "same V?
judgment to the No Mix problem and a ,judgment of "different" to the Mix-1
Less problem.

Result s

The results were in with expectations. Only 3 of the 20 adults
gave correct "same" judgments to the. Mix problem, while only 1 of the 20
children gine* an incorrect judgment of "different. " All or the subjects
correctly answered both the No Mix and Mix-1 Less problems.

Of' the adults' written explanations for the Incorrect judgments in the
Mix problem, 1.4 of the 20 contained probability accounts involving the mixing
operation. In 11 or those 14 there was a ret-ognition that it was possible,
but not probable, that all red beads could be drawn frt,m the blue head can
and that this outcome would require* a "same" judgment. It would seem that
the latter would logically lead to a judgment of "same," but It didn't.

None or the
e'xpiaruil i On. f I-

low corrected hi-

lire,* adult s who gave* " .ame" judgment s gi:ve a sat i s fact ory
I he ado It: incorrect ly responding wi .011 "di rre.rent ," only
judgment and gave* a -4s1 Israel ory explanat

The I') i tirer! who gave a eorrect judgment ids() de.monst rated adding and
suirt ract ing °erm N-is neve*:.sar,y for a sat isfactory explanal eon whim the
experiment r took 1110111 thrinigh the Si 4.1:-; of I he Mix problem :i Fl ye arbitrarily
.:tart tog the problem with heads in each can. The one child who gave an
incorrect udy,ment (*hanged it arid pave a satisfactony s.xpl anal The
mixing 141 v I onriy nnimport on1 and nom. 1. 1 In. children i ()nod
it in I r cxplaniti
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After explanations were given, the experimenter. probeu the last 13
children fur a Cancept e,f poDalif li ly. This was done by posing a situation

in which many sample of 5 beads were dipped from the blue-bead can after the
rod beads had been mixed with the blue !wads. and asking whether there would be
more cups with all red or all blue Or whether there would be more with red

And blue together. rlevon (851 or the 13 gave the latter choice.

Conclusions

The children in the present study were shown to have cognitive operations
and structures necessary for evaluating and analyzing information that was both
relevant and irrelevant for problem solution. However, the irrelevant information
was apparently so low in salience that it played no Important role in determining
their correct judgments. ror the adults, on the other hand, it appeared to be
quite salient and resulted in incorrect judgments.

Age-related differences in the salience of given information are assumed
to be due in large parf to the number of past situations that provide experiences
with that information. eeause amount of exposure to information of all afar:
is almost always positively correlated with age, younger subjects may be
relatively less accurate in most problem-solving tasks used in developmental
research because they may be cognitively evaluating highly salient, but
irrelevant information for problem solution. Their inaccuracy may not be
primarily due to less developed cognitive structures and operations that analyze
and evaluate information but to perceptual characteristics, like salience, of
that information. Only in rare situations, such as the Mix problem of the
present study, are younger subjects more accurate than older subjects. In such
cases, however, it is doubtful that cognitive-change theorists, who give little
or no attention to the role of perceptual development and to age-related
differences in what information is cognitively processed, would be willing to
o.:elude that, ri7guse of the older subject's greater inaccuracy, he is less
cognitively mature than the younger subject. Careful attention to the
characteristics of task information will be necessary if advances in developmental
theory are to be realized.
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