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Paradigm: Two elongated blocks of clay of different color and same shape are lain before the child on the table.  One is “the child’s”, and the other is “the experimenter’s”.  The child is asked to establish whether or not the two blocks of “cheese” are the same size or whether one has more.  If s/he is concerned that one is slightly larger than the other, the experimenter makes necessary adjustments until the child is satisfied.  Next, the experimenter cuts one block in two, lengthwise, and joins the two parts so as to form a block twice as long and half as thick as before, then cuts the other block in two, widthwise, to form a block half as long and twice as thick as before.  The child is asked whether the blocks are still the same or whether either the child or the experimenter has more cheese (to eat) than the other.  According to the child’s response, the interaction then becomes semi-clinical, with the experimenter pursuing the child’s reasoning and challenging him with further questions until no doubt is left as to the child’s Piagetian developmental stage as respecting the domain of conception of quantity. 

Below are transcribed excerpts from the study, followed by comments.  I worked with four siblings, aged 4, 6, 9 and 11.  Each session was approximately 7.5 minutes long.  We worked in the living room of their home on a Sunday afternoon.  

Stage I:

Ben (4): (Once the blocks are cut) Ben: I have more…because mine is longer.  Dor: I see, and what do we have to do to the cheese…aaah…so that we have the same amount?  Ben: Well, you have to make yours longer (Dor’s cuts his block into thin strips.  Ben, instead of connecting them lengthwise so as to form a block as long as his own, lays the parts in an “L” shape, and states that his block is still more than Dor’s.  Eventually, the blocks are equated in form and Ben agrees that he and Dor have as much).  Dor: So tell me, Ben, how come before you had more and now I have the same as you?  Ben: Don’t know.  (At a certain point, the blocks are standing vertically, with Dor’s block twice as tall and half as thick.  Ben says that in order for them to be the same amount, Dor should remove that part of his block that is protruding above Ben’s – that is, to remove half of Dor’s block.  Ben means that the part should be removed all together!  Dor removes it and sets it aside and now Ben reckons both blocks are the same!!  Dor returns the part and sticks it back on, so as to make his block the same form as Ben’s.  Once again, Ben is asked whether the blocks are the same) Ben: Well, I don’t know…yours is a little stronger than mine (Ben is referring to an ever so slight protrusion in height of Dor’s block above his own.  Dor flattens his block) yeah, the same amount.  (Dor removes half of his block yet again, setting it aside, and Ben says that Dor’s block is a little bigger than his own, due to, as before, a slight protrusion) well, the same.  (Dor returns the missing half of his block, and Ben – unimpressed – compares heights again)

Comment: Ben establishes relative size of two quantities on the basis of a single dimension per comparison, e.g., height.  He does not conserve relative quantity between experimental phases.  Ben often focuses on micro details while ignoring macro critical data.  For example, when I explicitly remove half of the blue clay, he continues to compare the heights of the two blocks, oblivious to the repercussions of my move, and is obviously nonchalant when I return the missing part.  

Stage II:

Avi 6(2): (after only Avi’s block is cut lengthwise and rejoined) Now we both have…now I think we might both have still the same…this is longer (yellow) but this one (blue) is thicker.  (After Dor’s block is cut widthwise and rejoined) This one is much taller (yellow); this one is much thicker (blue). And I think this one (yellow) is still bigger…it’s bigger now. Dor: I see, so who of us would have more to eat? Ben: Me.  (Dor has stood his block vertically, while Avi’s block, double in length and half in width, is still lying on the board.  Avi states that Dor has more, because…) this one is thicker and taller (Dor’s block), but this one is only longer (Avi’s block).  (Dor stands Avi’s block up vertically) Avi: Now, this one (yellow) is taller and longer… thicker side to side… so now I think I have more. (Later, when two elongated blocks are standing vertically, and Avi has established that they are ‘the same’, Dor simply lays one down.  Avi thinks that the vertical one now has more.  He shows that in order to make it the same, you have to stand it up vertically again. [budding reversibility]) Dor: When you change the shape, does it make it more or less to eat? Avi: I think it might make it more for me.  Dor: If you were really hungry, and I gave you cheese, would you change it’s shape so you’d have more to eat? Avi (affirmatively): uhuhh! ….(Dor hands Avi a piece of “cheese” and asks him if there’s any way to make that into more.  Avi hesitates, but eventually breaks up the piece into several pieces and says…) now I have more to eat.

Comment: Avi can compare two blocks of clay on the basis of either a single quality, e.g., height,  or two or even three qualities, e.g., height, width and length, in each.  He can coordinate two or three such asymmetric relations qualitatively, yet since his reasoning is not quantitative, his deductions are often wrong, as the following shows (A is the yellow block and B is the red block):

I.
IF   

AHEIGHT > BHEIGHT


       AND  
AWIDTH  <  BWIDTH


THEN

A       =     B

(compensation; happens to be correct)

II.
IF   

ATHICKNESS  >  B THICKNESS  


       AND  
ATALLNESS   >   B TALLNESS   

           BUT
ALENGTH        <   BLENGTH


THEN

A       >     B

(because A beats B by 2:1 in “biggerness”)

Avi certainly does not conserve quantity.  Once he established that A=B, this was not a conviction that carried over to later phases.  At each change I made in the configuration of the clay, he found it necessary to reassess the situation.

Stage III:

Sarah 9(3): (once Sara’s block has been re-shaped) Dor: Who has more cheese? Sarah: Me, I mean – the same. (Explains conservation in terms of reversibility: if two blocks are the same and one is re-formed, we can always re-form it back so that it takes on the same shape as before.  Immediately later, formulates the following) No matter what shape it is in…it never changes size. (Following another re-shaping:)  [They’re] the same.  Dor: How can you tell? Sara: Because they were the same before and you didn’t add any or take any away…. (Dor flattens one of the blocks) Mooshing them up isn’t taking away or adding.  Dor: Is there anything I can do to the green to make it more than the blue? Sarah: No… but you could take away from the blue.

Comment: Following an initial slip, where she exhibits behavior corresponding to an earlier stage, Sarah establishes a rule (liberated conviction), then persists to follow it, firmly drawing all her deductions from it.

David 11: (Dor asks David if the re-formed shapes, which he had deemed equal, are still the same or whether one of them is more than the other now) David (immediately): They’re still the same.  Dor: How can you tell?  David (looking up in a mixture of surprise and cunning, not quite sure where this could be going): Because…I looked at it at the beginning…. and just because you remodel it it doesn’t make a difference. Dor: So how can I remodel it so that they it makes a difference? David: You can’t remodel… the, the only way that you can make it make a difference is if you take out one of the sections.

Comment: Working by a firm a priori conviction, David does not need to assess any of each of the phases anew, and cannot be confused.  His rule dictates his judgments.  He does not even attend to the details, since they have no bearing on his decision.

Summary:  The above data corroborates Piaget’s findings.  The children gradually move from a bottom-up sense making of form permutations to a top-down rule driven reasoning style in this domain.  In case of doubt, the rule governs decision making.  The Stage II child is probably the most interesting to observe, in that he has a sense of the emerging rule, but regresses to bottom-up sense making when the absolute difference between the blocks’ values along one of the qualities is too salient to be suppressed.  It is almost he is saying “I know they’re supposed to be the same, but even rules cannot apply to a case as radical as this!”
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