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Abstract

In times past, a “Magic Lantern” was a simple image projection using slides: this Magic Lantern poster presents particularly distinctive photographs with explanations of what is happening in each example.  These photographs and their accompanying extracts from the microgenetic analyses of each could serve as an ‘Illustrated Companion to Chapter 5 of Thought and Language (1986)’ because they are such clear pictorial depictions of the theoretical and empirical constructs described in the chapter.  In the original 1934 manuscript of Myshlenie i Rech, Vygotsky writes of the accumulation of precise observational and experimental data used to describe and document a number of key constructs in the concept formation processes of over 300 adults, children, and adolescents.  The ‘new’ method which yielded this data (the functional method of double stimulation developed by Leonid Sakharov), was especially designed to engender the formation of new concepts, and to reveal the processes involved as this development takes place.  This process is also known as the Vygotsky/Sakharov Blocks, and ‘the concept formation test’, and the material presented here derives from a cross-sectional replication study (N=60 aged 3, 5, 8, 11, and 15 years old, and adults aged 24 to 76) conducted in South Africa in 2007.  The study found a developmental trend consistent with Vygotsky’s (1934/1986) writings on the ontogenesis of concept formation.  This presentation aims to rekindle interest in the method, theory, and findings of Vygotsky’s 22 wooden blocks labelled cev, bik, mur, and lag.
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The Magic Lantern Presentation of The Illustrated Companion to Chapter 5 of Thought and Language (1986)
Blocks, scripts, and transferences

The material comprises 22 wooden blocks of five colours (orange, blue, white, yellow, and green); six geometric shapes (isosceles triangles, squares, circles, hexagons, semi-circles, and trapezoids); two heights; two sizes (diameters); with the labels cev, bik, mur, and lag written underneath them (lag and mur having five blocks each, and cev and bik having six).  The lag blocks are all tall and big; the mur are tall and small; bik are flat and big; and cev are small and flat.
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Image a1:  The blocks (from Stoelting Co.), my foam template for the blocks, and the board I made for the 2007 study


The instructions to subjects for this block-and-word-mediated activity were along these lines: “Let’s start with this block, (turning up the triangular mur). See, its name is mur in the North Pole language.  Now what you can do is pick out the blocks that you think are the same kind as the mur block, and put them here…” (from the script I used with subjects under the age of 14, from Sakharov (1994)). For the transference exercise, four points were allocated for correct transference of the words cev, bik, mur, and lag to all four glasses, and four more point for transference to the candles.  In addition, eight points in total were allocated for correct two-word descriptions of what the blocks in each group have in common (two points per group).
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Image a2:  The set of four glasses used in this study
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Image a3:  The set of four candles used in this study
Syncretic Images: incoherent coherence

 The three-year-olds generally disregarded the task instructions in favour of constructing syncretic heaps and chain-like syncretic heaps, and, with one notable exception from a ‘reading ready’ subject who was fascinated by the labels, the words cev, bik, mur, and lag did not serve to organise their activity (perhaps because these children had difficulty enough using words like ‘big’, ‘small’, ‘circle’, ‘yellow’ consistently, and the introduction of foreign words demanded too much of their attention).


In this classic subjective response below, which serves as a metaphor for the responses of the three-year-olds in this study, a house was immediately constructed and its owner turned out to be the Big Bad Wolf.  
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Image 1:  The House of the Big Bad Wolf


This three-year-old built the house of the Big Bad Wolf: in subsequent towers, the BBW made his reappearance, bit the blocks, got a tummy-ache, and had to go to the doctor.

According to Vygotsky the next stage of the syncretic is grouping by apparently random connections, ie, by spatial relations, objects in the subject’s visual field, and so on. 
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Image 2: Coz it’s blue here!


This three-year-old’s reasoning was: “coz”; “green”; “same” (colour); “same” (trapezoid to triangle); “coz it’s blue here!”.  The last explanation appeared almost to be a discovery – either that somehow the blue blocks had grouped themselves together or that I was too dense to see that it was in fact blue there.  Loud noises such as “Daing!”; “Pink!”; and “Whoops!” accompanied most of his movements (including finding that round blocks can roll, generally off the table). 

The third stage of the syncretic mode, according to Vygotsky, is a combination of the first two stages, where it becomes a two-step process from the heaps already assembled, but which are still incoherently coherent.  
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Image 3:  The specially constructed house


In this example above, a house was specially constructed (green square with blue roof), and it had a tree (green triangle), stairs (orange triangle), and a carefully placed and angled green trapezoid door (partially hidden).  


In the photograph below, the door was opened wide to “let all the other blocks in”.  The “other blocks” had been selected first as the circles, then the colour of the last circle (yellow) led to the squares being added to the chain-like syncretic heap, and then the basis for selection became more fluid and random, with the exception of “the RAINBOW” (off-screen, the bik semi-circle).
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Image 4:  Opening the door

Early complexes: from the syncretic to matching pairs to associations to collections

Although it was exceedingly difficult to prevent the five-year-olds from simply turning the blocks over, their responses when they didn’t included syncretic responses, matched pairs, associations, and collections, and one subject noted size almost immediately and sorted the blocks accordingly in a surprisingly consistent manner.  

 
Below is an example of partially overcoming egocentricism: this five-year-old started off by putting blocks of the same colour together, and when questioned about the need for four groups, instead of focusing once again on the actual bonds between the blocks, she reverted to an egocentric mode.
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Image 5: A syncretic pseudoconcept


This five-year-old’s solution for four groups was “A earth” with the colours of the earth in a row; and the middle blocks were “A desert”.

In a fluid association complex of colour and shape near the end of this five-year-old’s second attempt, he pseudoconceptually insisted that the two circular mur blocks (top right) would be cev blocks “because they are circles” (as depicted below).  

[image: image9.jpg]



Image 6:  An associative pseudoconcept

Five of the cev blocks had their names revealed, and only one of them was a circle, and it appeared that the function of the cev circle (shape) served as the nucleus block in the subject’s mind.  Further, when his attention was drawn to the fact that the lag and the bik groups (both names revealed) also contained a circle in each, he continued to insist that the two mur circles would belong to the cev group because they were circles and looked “nearly the same” because there was also a blue and a white block in the cev group already (further supporting his argument by adding colour to the justification but not mentioning size at all).  This focus on shape and then colour revealed his complexive mode of thinking: he was making associations between one of the cev blocks in terms of shape, and two of the cev blocks in terms of colour to bolster his line of reasoning – I considered this an example of the causal-dynamic relationships of the pseudoconcept because of the shift from shape to colour without affecting the implication for the totality of the blocks or the ‘evidence’ of the revealed names in the other groups.
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Image 7: A pseudoconceptual solution


This photograph (above) was taken several moves after the one above, and provides an example of a ‘pseudo-solution’ (Hanfmann and Kasanin’s term (1942)).  This five-year-old’s description for his groups had a functional equivalence to that of a conceptual sorting of the blocks: his descriptions, concrete and factual as they were, were descriptions of what he noticed that the blocks had in common (after their names had been revealed), and this as opposed the real principle of the combination of height and size.  This five-year-old’s (prompted, rather hesitant) post hoc description had a functional equivalence to that of a conceptual sorting of the blocks: each group had two blocks of the same colour and other blocks of colours different to the two that were the same (elegant, but unsymmetrical: a “Full House” solution).  When questioned more about the two white mur blocks (bottom left), because there was no white lag block, he said that those two were together because they were of similar shape to each other, therefore justifying their inclusion with the mur group rather than one of them being moved to the lag group.  I found it very difficult to counter this ‘pseudo-solution’, because it did have a functional logic to it, and an equivalence to true concepts that was workable in terms of his colour logic, even though the principle of colour changed to shape when it suited the subject
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Image 8:  A collection of same colours in the middle and different at the edges


In the example of a collection complex above, this five-year-old began with two groups of orange and white (left), and then extended this to two more groups starting with yellow and green each (top and bottom right).  His explanation was that in each of the groups there were some colours of the same kind in the middle, with colours of a different kind at either edge of each central group.  This subject did not rapidly place these blocks: he placed them with deliberate care, often moving a block from one group and deciding to place it in another. 

Chains leading to diffuse complexes
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Image 9: The chain

The photograph above was taken after this eight-year-old had methodically sorted the blocks one by one into groups where four exemplars were already in place.  This chain was formed across the four groups (something which Vygotsky does not specifically mention in his 1986 discussion regarding the formation of chains), where the decisive attribute kept changing, but where each new block was linked in some way.


My observation about this chain reasoning was that not only did the decisive attribute keep changing, but the direction in thinking did too.  For some of the time, the direction of the subject’s thinking flowed from the cue of an already placed block which influenced the selection of the next block (as in choosing consecutive squares).  Then, the direction reversed to where a selected block would be picked up and a place sought out for it which was determined by cues in the already placed blocks (ie, looking around for where to place a triangle).


These moves were made as depicted in the table below: I have bolded the connections between the blocks as they were placed, and indicated which group they were added to.

Table 1:  The moves in the chain
	#
	Block moved
	Action of move
	Group placed into

	1
	green lag triangle
	triangle to placed triangle
	mur

	2
	yellow bik semi-circle
	similar shape
	lag

	3
	blue cev triangle
	triangle to placed triangle
	mur

	4
	green bik trapezoid
	trapezoid to placed trapezoid
	bik

	5
	blue mur circle
	circle to circle and semi-circle already placed
	lag

	6
	green bik square
	square – height? – 

(incidental: the mirrored colours in three groups?)

square followed by
	cev

	7
	yellow  mur square
	square – height? – followed by
	mur

	8
	orange lag square 
	square – colour? 
	bik

	9
	yellow lag trapezoid
	trapezoid to placed trapezoid
	cev

	10
	blue lag square
	blue square to placed blue circle
	lag

	11
	green cev semi-circle next to bik trapezoid
	green semi-circle to placed green trapezoid
	bik

	12
	white mur hexagon
	white – unclear –  followed by
	cev

	13
	white mur circle
	white circle to circles
	lag

	14
	yellow cev triangle 


	triangle to placed triangles followed by
	mur

	15
	white bik triangle
	triangle – unclear 
	cev

	16
	blue bik circle
	circle – colour – to blue blocks followed by
	lag

	17
	yellow cev circle 
	circle – random?
	bik

	18
	white cev hexagon 


	white to placed white block – height?
	cev
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Image 10: A chain leading to a diffuse complex – “I thought bik was going to be extinct!”


This eight-year-old’s moves, indicating chains leading to diffuse complex reasoning, were accompanied with detailed explanations.  On the surface of it, the groupings above appear to be associations and collections, but the way in which the groups were constructed, and the detailed explanations provided by the subject led me to interpret his actions as a combination of chains and diffuse complexes.  Unlike the five-year-old above (associative pseudoconcept and pseudo-solution), this subject accompanied his moves with explanations such as placing a circle because it was a whole circle, which made it “closely connected” to the semi-circle exemplar.  Other reasons, grounded in concrete and factual observations, included similarities of shape to the exemplar and to other blocks, as well as size, number of corners, and ‘smoothness’.


He concluded his sorting above by placing the lag trapezoid in the bik group (bottom left) because it was as tall as the mur hexagon; it had four corners (just one more than the exemplar), which further made the group contain three, four and six-sided blocks; and because some were the same height, and some were the same colour.


The responses by the subjects in this study revealed a transition or movement away from the syncretic, subjective interpretations made by the younger children towards an emerging ability to be guided by the perceptual and the concrete that enabled some of them to solve the problem of the blocks by way of the complexive associations they were making.  In this respect, the response of an eight-year-old below (same subject as in the chain above) also serves as an excellent example of the concrete and factual nature of complexive thinking, as opposed to the logical and abstract.  
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Image 11:  Classic concrete and factual thinking – the measuring strategy (now height)


He started his second attempt by measuring the blocks before he placed them.  Above, the subject measured the height of the mur hexagon against the mur exemplar, after he had measured its diameter against the lag blocks.  These moves demonstrated two aspects of his thinking:  firstly, the concrete and factual nature of his mode of operation; and, secondly, his inability to hold on to two characteristics – height and size – at the same time.  He would add blocks now by comparing height, and then, in the next few moves, by comparing size (diameter).  The subject did this with every single one of the blocks he placed, using the concrete and physical measuring strategy without being aware that he sometimes measured height and at other times measured diameter.
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 Image 12:  Classic concrete and factual thinking – the measuring strategy (now diameter)


Shortly after this, he measured the bik circle against a lag circle, and placed it incorrectly in the lag group.  Lastly, he measured the diameter of the bik triangle against the lag triangle:  he found it to be a good fit, and incorrectly placed the bik triangle in the lag group.  His description for sorting the blocks, starting with the mur group was as follows: “I put all of these here because they are the same size and I did… it with these [lag] the same… [then moving his hand over all four groups] all the corners.”  


This subject then opted to begin turning blocks from the mur group to see if his approach was a good one.  His first was the cev triangle in the mur group and he seemed very surprised and was reluctant to move it to the cev group.  To encourage him, I suggested he turn the (correctly) placed mur square, which he did.  He then turned over the two correctly placed bik blocks and smiled at me.


Once again, when turning two incorrectly placed bik blocks in the lag group, he seemed surprised and reluctant to move them, but he did.  He turned and read the correctly placed cev blocks and although there was still an incorrectly placed cev block in the mur group, he made no attempt to move it to the cev group.  I encouraged him to turn over the three correctly placed lag blocks.  

When the second-last block was about to be turned, the bik triangle, I asked him if he thought it still belonged in the lag group.  The subject replied that it didn’t belong there, and said that it should go to the cev group “because there are two triangles… and a nearly triangle there”.  His surprise when the name of the bik block was revealed demonstrated that his unstable approach to height and size had been interrupted and that his chain-like reasoning led him to consider shape and similar shape once again.  And then, he returned to a consideration of height for the last block - the cev triangle in the mur group. 


Before the subject resorted the blocks, I intervened to discuss the combination of height and size.  He then resorted the blocks hesitantly, by measuring some of the blocks against each other as before, but this time with a more stable notion – as well as being perceptually guided – of the differences in height and size for each of the four groups.  Although this subject was then only able to describe the groups in terms of one characteristic each (big, tall, flat, small), he was able to use the words cev, bik, mur, and lag in relation to all four glasses and all four candles, by remembering where the blocks had been on the board (below). 
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Image 13:  Concrete and factual demonstration of where the blocks had been on the board
Please note the exaggerated distances in these physical, concrete, and factual demonstrations by this eight-year-old subject showing that was able to use the words cev, bik, mur, and lag for the candles and glasses because he remembered where the blocks had been on the board. 
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Image 14:  Concrete and factual demonstration of where the blocks had been using the candles

The questions this subject asked after his session were also concrete and factual and could serve as a note of caution to researchers who might use Sakharov’s approach of the toys belonging, perhaps, to children from a far-away country:  this subject wanted to know about these children near the North Pole, and was extremely disappointed to find out that it was a pretend country.
Diffuse complexes, pseudoconcepts ‘proper’, and increasingly elaborate approaches
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Image 15: A diffuse pseudoconcept merging into the classical pseudoconcept ‘proper’

Subtle evidence of a pseudoconcept: even though this eleven-year-old noted that there were only two semi-circles, she continued trying to allocate one shape per group. The following excerpt is taken from Towsey (in press 2):
This subject’s second attempt at sorting (after the lag trapezoid had been turned) was that one of each colour per group (starting at top right) was a possibility, but then, interestingly, when it came to the second group (mur at bottom left) she said “Triangle, square, one cut-off one, and a circle”.  These moves demonstrated the fluidity and instability of her approach, where colour was given less prominence after only one group, and she had created a delightful chain in the mur group.  

Her emerging approach of one of each colour and of one of each shape per group involved quite a lot of swapping blocks around, although, instead of stopping to count the colours (and the shapes), she continued with much re-arranging and increasingly random moves to get the blocks to fit her idea of one shape per group.  Then this subject noted that there were only two semi-circles (something that she had not perhaps been quite aware of earlier when she created a “cut-off” group), but this observation did not influence her insistence that there had to be a way to find one shape per group.  By ignoring this fact (as well as her earlier disregard about the cev semi-circle’s effect on her “cut-off” idea until prompted) she demonstrated clearly the pseudoconceptual nature of her approach.
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Image 16:  An elaborate and sophisticated diffuse complex

This articulate eleven-year-old, the highest scoring of the eleven-year-olds, attempted many elaborate possibilities but his ideas were not uniformly applied across the four groups, reflecting a pseudoconceptual disregard for the totality.  He was the only one of his group – and the youngest in the study – to formulate the principle of the double dichotomy.  This next excerpt is taken from Twosey (in press2):


He explored many elaborate and sophisticated reasons for grouping the blocks (14 modified approaches) before arriving at the simplicity of the double dichotomy.  This subject was highly articulate and his well-developed use of language could have been taken as an indication of mature, logical, abstract thinking.  However, regardless of the elaborateness of the approaches suggested by this subject, two main elements emerged which I took to be indicative of diffuse thinking in complexes and pseudoconceptual disregard for consistency of principles to be applied across the four groups.  


He started by quickly abandoning the shape approach because the semi-circles were not circles, squares, triangles “or rhombuses”.  Colour was also tried on for size and abandoned, and as his session progressed, because he advanced a number of combinations and permutations in trying to arrive at the solution, the turned over blocks seemed (tantalizingly) to support one hypothesis or another. 


This photograph (above) could be interpreted that the subject had begun to get an idea of height and size.  However, his descriptions for the groups belied this interpretation and were indicative of a regression to a less sophisticated mode of thinking, compared with the elaborateness of the subject’s earlier and more logical approaches.  The bik group (top right) was described as “This is just smalls and six [sides for] two of them and four sides and the semi because the rhombus just looks like them”.  The cev group (top left) was “Just the rest of them”; the lag group was “Large and six sided”; and the mur group (bottom left) “Large, and two triangles and then this [hexagon] is kind of like this [the white circle]”.  Further, the lag group (bottom right) contained a circle which he wittily explained as “Because it says ‘lag’ on top of it”.  

Whilst it could be argued that Hanfmann and Kasanin’s observation regarding some subjects who start with a more logical approach can descend to a less logical one as the session continues (because it is so easy to be overwhelmed by the possible combinations of colour, size, shape, and height), I believed this applied only in part to this subject.  It seemed clearer to me that the sophistication of his suggestions and ideas was not uniformly applied across the four groups, and this matter was a clearer indication of a pseudoconceptual inability to consider the totality, as well as the unclearly formed ideas which he seemed to be trying on for size.  For example, the mur group was analysed a minute or two later as “having only minor differences… related to colour… whereas here [bik], the differences are more pronounced”.  Although this was an accurate observation of his groupings, it did not question the validity of the underlying principles as not being logically or consistently applied.


This subject’s response to the blocks was indicative to me of being at the crossroads between the use of elaborate possible connections in which attempts were made to follow a trend of thought along abstract lines and the pseudoconceptual application of these as revealed by their inconsistent application as guiding principles.  There was also evidence in his responses of the use of abstraction in potential concepts:  according to Vygotsky (1986), potential concepts are involved in the abstraction processes in complexive thinking; however, the abstracted characteristics can be unstable and have no privileged or hierarchical positions.  
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Image 17:  Overcoming the pseudoconcept – “It messes it up!”


This eleven-year-old was the youngest subject in the study to demonstrate an awareness of the logical implications of his moves in relation to the totality.  He started by forming four groups based on shape, and hesitated before assigning the two semi-circles to the trapezoid group and the two hexagons to the group of circles.  In this photograph (above) the subject had agreed that we could place the four ‘problem children’ back into the middle of the board.  When asked what six shapes would do to his idea of shape, he said “It messes it up!”  His next idea was that it could be colours, but this approach was abandoned because there were too many (five): “It also messes it up!”  In response to my suggestion that it had to be something else if not colour and shape, he quirkily suggested “The names on the bottom?”  His next idea was height, but this was quickly eliminated because there were only two.  

From then on he seemed to rely more on perceptual cues for possible combinations and when he did successfully sort the blocks, his description for his groups was telling: “This group is all this size.  That group is that size.” and so on.  When prompted to be more specific about “that size”, it became clear that he had not formulated (in words) the double dichotomy of smaller in height and bigger in circumference. 


However, after resorting the blocks successfully, he described the blocks as being of the same height and size, but added additional information (number of shapes or colours) that was superfluous to the principle of the double dichotomy.  Although this subject sorted the groups in terms of height and size he did not say (as the adults and adolescents did in this study) “Oh! I see!  It’s the combination of height and size”.  This critical insight forms part of Hanfmann and Kasanin’s scoring method in terms of formulating the principle of the double dichotomy, as opposed to relying on the perceptually obvious without the accompanying insight.  However, this subject had approached the blocks with a greater appreciation for the totality than did his peers.
The potential concept ‘proper’
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Image 18:  A sophisticated solution before the emergence of the potential concept proper

Fourteen minutes into his session, a fifteen-year-old subject came up with this attempt to create pairs of blocks in each group which would mirror across the four groups.  The trapezoid/square pair (top right) of lag exemplars was mirrored within the lag group (the green bik square at the edge of the board and the orange bik trapezoid further in), as well as across in the bik group (top middle).  The triangle/circle pair from the bik exemplars was mirrored at bottom left and bottom right in the mur group, as well as in the yellow cev triangle and the blue mur circle back in the lag group (not close together).  The two white hexagons were paired with circular shapes of the same colour (bottom left and right), and then the system broke down because the pair of the orange lag square and green cev semi-circle (top left) had no mirrored pair anywhere else on the board.  The subject was also left with the unaccounted-for green lag square (also top left).  Whilst there were obvious inconsistencies with the last three blocks in this particular solution, it was a sophisticated attempt to deal with the possible permutations of shape.


Shortly after this, an accidentally turned cev triangle made the subject change his mind “Quite a bit”.  How?  “I’ll show you”, he said.  And he did.  With seven blocks turned (ones which he had selected, and which were not helpful clues from me), he sorted the groups successfully.  Initially this subject used “height” to describe his groups and did not mention “size”, but it was obvious that he meant height and size: when asked to be more specific about “height”, he said “a smaller version of these blocks”.  He elected not to resort the blocks, and was able to identify two of the glasses, and all four of the candles providing for me a clear example of the potential concept ‘proper’ in operation:
In potential concepts proper, a trait once abstracted is not easily lost again among the other traits.  The concrete totality of traits has been destroyed through its abstraction, and the possibility of unifying the traits on a different basis opens up.  Only the mastery of abstraction, combined with advanced complex thinking, enables the children to progress to the formation of genuine concepts. (Vygotsky, 1986, p. 139)
Mathematical and statistical analyses

An adolescent subject who analysed the blocks in the middle of the board said after a very short time that she’d been looking at the blocks to find out how many heights there were, and had counted how many shapes there were, including the basic regular and irregular ones.  She’d also counted the triangles “because mur is a triangle” and asked if there were “necessarily an equal number” of blocks in certain of the groups to establish whether she could be assisted by this when creating four groups.  This subject’s next observation was the number of sides of the blocks, but this yielded “Too many groups, so I’ll have to change it”.  She thought about possibilities for a while before stacking the blocks as depicted below.
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Image 19:  Analysis in seeking out and advancing sophisticated possible solutions

In this photograph, nine minutes into the session, the subject had noted that stacking them the way she had yielded different sizes – small, medium, and large.  However, what she had been looking for was a pattern of two stacked blocks of the same diameter, coupled with two which were not.  She said that this pattern worked for the squares and the trapezoids, but not with the circles, the triangles or the irregular shapes. 


At just over 13 minutes, with three triangular clues that I had offered her, she solved the problem of the blocks, giving an explanation for her grouping in terms of the double dichotomy.  The explanation she provided was logically deducted rather than entirely perceptually gained: she grouped the blocks before placing them with the exemplars – this came after her explanation. (Her solving the problem with the number of exemplars provided was noteworthy because some subjects in this study, when confronted by these exemplars, did not manage to get beyond the obvious exception of the last remaining triangle – the second cev.)


One of the most obvious differences between the adults in this study and the other groups is that all of the adults conducted their moves in solving the problem of the blocks with the implications of these moves in relation to the totality.  Even those who explored the possibilities of representative allocation of shape or colour or some other combination would be halted by this awareness (“Oh, I can’t do that because it won’t work for four groups in the same way”).  Further, while some of the adults in this study might have in some cases ‘lumped’ the ‘leftovers’ into one of the groups (eg, those who sorted by shape), the difference between this type of grouping and that of the preconceptual and pseudoconceptual subjects was that the adults were ‘bothered’ or uncomfortable with this because it implied inconsistent groupings.
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Image 20: Mathematical and statistical analysis


Although quite hesitant verbally and rather reserved, these characteristics belied the razor-sharp mind of the next and final subject (the adult above).  At 13 minutes into his session, he said “I’ve got an idea.  The common thing between these shapes is that the triangles come in four different sizes” (this despite there being five triangles).


The subject explained: “How I deduced this categorisation is that the common thing in the triangles is that they are the ones which seem to differentiate on the height and the size.  And so there’s this in the circular ones as well – they also have that characteristic.”  He had then extrapolated this principle to the other blocks and solved the problem – statistically and mathematically – by analysing the characteristics of groups of blocks to establish where the areas of commonality lay, which would form the basis for sorting the blocks.

Overall findings
The photographs and descriptions presented here provide illustrations of the chief finding of my 2007 South African study: confirmation of Vygotsky’s original hypothesis concerning the different kinds of preconceptual reasoning techniques by subjects of different ages.  The order in which these photographs and analyses are presented mirror those of Vygotsky’s descriptions in Chapter 5 of Thought and Language (1986), an order which shows the unfolding of the developmental trend in transition from one type of reasoning process to the next.
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Figure1:  Adapted (Hanfmann & Kasanin, 1942) Overall Group Score and Line of Best Fit


The line of best fit is approximately linear, indicating a positive correlation between age groups and the steady and systematic increase of the adapted Hanfmann and Kasanin (1942) overall group scores.  Significantly, the study found that the greatest increase in this developmental trend occurred exactly where Vygotsky (1986, p. 105-106) predicted it would be: between the eleven-year-old and fifteen-year-old subjects. 
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Figure 2:  Adapted (Hanfmann & Kasanin, 1942) Overall Group Score as a Percentage of the Maximum Possible Total of 360


This bar chart shows increases per age group from the three-year-olds through to the eleven-year-olds of between 15% and 16%: however, the most marked increase was between the eleven-year-olds and the adolescents at just over 25%.  Interestingly, there was not a great gap between the fifteen-year-olds and the adult subjects. 
Table 2:  (2007) Transference Exercise Overall Group Scores for all Subjects
	Transference Exercise Overall Group Scores for all Subjects 

	
	3-year-olds
	5-year-olds
	8-year-olds
	11-year-olds
	15-year-olds
	Adults

	Describes what blocks have in common (0 – 80)
	0
	7
	43
	63
	74
	80

	Correctly identifies glasses cev, bik, mur, lag (0 – 40)
	0
	5
	24
	18
	31
	29

	Correctly identifies candles cev, bik, mur, lag (0 – 40)
	0
	3
	26
	27
	39
	31

	Total Transfer Score (0 – 160)
	0
	15
	93
	108
	144
	140

	Percentage
	0%
	9.37%
	58.12%
	67.5%
	90%
	87.5%

	(N=60) Scoring range between 0 and 160 


The transference exercise scores reflected increases linked to verbal ability and paying attention to the names of the blocks.  The transference levels of the eight- and eleven-year-olds could be mistaken (by adults) for evidence of true conceptual competence rather than the concrete and factual nature of their modes of thinking.  Significantly, the adolescents scored the highest in the transference exercise.
Conclusion
These photographs and figures illustrate very clearly the correspondence found by this 2007 study with Vygotsky’s argument regarding the development of concepts in human beings:
The principal findings of our study may be summarized as follows: The development of the processes that eventually result in concept formation begins in earliest childhood, but the intellectual functions that in a specific combination form the psychological basis of the process of concept formation ripen, take shape, and develop only at puberty.  Before that age, we find certain intellectual formations that perform functions similar to those of the genuine concepts to come.  With regard to their composition, structure, and operation, these functional equivalents of concepts stand in the same relation to true concepts as the embryo to the fully formed organism.  To equate the two is to ignore the lengthy developmental process between the earliest and the final stages. (1986, pp. 105-106).
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Notes
� This paper is based on a study that was conducted in partial fulfilment of a Master’s Degree by Coursework and Research Report at the University of the Witwatersrand, South Africa in 2007.





� This photograph appears in Towsey, P., (in press 1). “More than a Footnote to History in Cultural-Historical Theory: the Zalkind Summary, experimental study of higher behavioural processes, and ‘Vygotsky’s Blocks’”.  Reprint with permission from the editor.


� The following appear in Towsey, P. (in press 2). “Wolves in Sheep’s Clothing and Other Vygotskian Constructs”: Images a2, a3, 5, 6, 7, 15 and 16; and Figures 1 & 2 and Table 2, in addition to selected excerpts and variations of the text printed here. Reprinted with permission from the editor.


� This subject, also presented in Table 1 and Images 11 – 14, is the focus of a case study, prepared as a DVD film for this conference (ISCAR 2008).  The DVD film/paper is entitled “Exhibit S810M: Microgenetic Analysis of Preconceptual Reasoning in an Eight-Year-Old Subject”.


� Figures 1 & 2 and Table 2 and a fuller version of the accompanying text were first published in Towsey, P. (2007a). “Exploring cev, bik, mur, and lag in the New Millennium”. Cultural-Historical Psychology Journal, No. 4: 2007, (pp.96-100).  Moscow: Moscow State University of Psychology and Education.  These figures, the table, and version of the accompanying text were also re-printed for Towsey, P. (in press 2). “Wolves in Sheep’s Clothing and Other Vygotskian Constructs”.  Reprinted with permission from both editors.
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