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Abstract
Exhibit S810M presents DVD footage which tracks particular cognitive processes of an eight-year-old subject, and links these in a moment-by-moment discussion to the empirical and theoretical explanations of Vygotsky’s (1986) work in concept development.  The presentation delivers on an astonishing promise that Vygotsky made from around 1928 to 1934:  he promised a method of investigation that allows the development of concepts to unfold “in front us” (1986, p. 97).  This method, developed by Sakharov and Vygotsky, was first introduced as ‘the functional method of double stimulation’ (circa 1930), and later became known as ‘the method of double stimulation in concept development’ (c. 1934/1986), and, in the West, as ‘Vygotsky’s Blocks’ (c. 1937/1962).  It comprises a set of 22 wooden blocks with “nonsense” three-letter words written underneath them, and, on first impressions, is deceptively unassuming.  Chapter 5 of Vygotsky’s Myshlenie i Rech (1934/1986) is devoted to intense descriptions and explanations of the data yielded from studies with the blocks in the investigation of new concept formation in over 300 adults, children, and adolescents.  


The DVD footage and accompanying microgenetic analysis of Exhibit S810M, presented as a case study, is one of sixty sets of such footage and analysis captured in a cross-sectional study conducted in South Africa in 2007.  The form of ‘thinking in complexes’ that makes its appearance here is the ‘Chain’:  in this cognitive strategy, the decisive element keeps changing and so too does the direction of the subject’s thinking – from the general to the specific and back again.  In these movements, the subject’s embryonic attempts at abstraction and generalisation can be seen.  The analysis also reveals the subject’s fluid and unstable attempts to hold two characteristics in mind consistently, and concludes with a charmingly clear demonstration of the concrete and factual nature of the subject’s mode of thinking.
Background information regarding this South African study is that it examined new concept formation from early childhood to adulthood (N=60 subjects, aged three- to 76-years-old) to establish whether contemporary adults and children produced the same or similar patterns as those described by Vygotsky (1986).  The study found a developmental trend consistent with Vygotsky’s (1934/1986) writings on the ontogenesis of concept formation.  The path from the syncretic, to the concrete and factual, to the intermediate phase before true conceptual thought becomes possible was reflected in a positive correlation between the age of the subjects and their modes of thinking.  This finding verified Vygotsky’s assertion that true conceptual thinking only becomes possible in adolescence.  


In keeping with ISCAR 2008, Exhibit S810M aims to exemplify that “dialectical relationship between theory and method that captures human functioning” which the introductory literature showcasing the conference describes as “the object of ISCAR’s theory, research, and practice”.  

Key words

1:  Vygotsky/Sakharov Blocks


2:  method of double stimulation in concept development


3:  microgenetic analysis

Author #1
Family Name:                  Towsey

Given Name:                    Paula

Institutional Affiliation:   University of the Witwatersrand: Johannesburg

Country:                           South Africa

Email:                              paulat@johnwtowsey.co.za 

Exhibit S810M: Microgenetic Analysis of Preconceptual Reasoning in an Eight-Year-Old Subject

The data in this microgenetic analysis was obtained in 2007 in a cross-sectional study of sixty subjects ranging from early childhood to adulthood.  The study aimed to replicate the original method of double stimulation in concept formation studies of Vygotsky and his colleagues.   This instrument was developed during the 1920s in Russia by Vygotsky and his close associate Leonid Sakharov (1928/30/94; 1934/86).  It was handed down to scholars in the West in the late thirties and forties by pioneers Hanfmann and Kasanin (1937; 1942).  This instrument is also known widely as the Vygotsky/Sakharov Blocks or, simply, the concept formation test.


The subjects are confronted with 22 wooden blocks (cf. 1986, pp. 103-104) which they are told need to be put into four groups, and that the groups have funny-sounding names.  These names are written underneath the blocks: cev, bik, mur, and lag.  What subjects do in the process of solving the problem of the blocks is construct their own understanding of what these words mean.  In a nutshell, this method “was especially designed to engender the formation of new concepts, and to reveal the processes involved as this development takes place” (Towsey, in press 1).

Vygotsky writes that the cognition studies he and his colleagues conducted using this instrument involved precise observational and experimental data which described and documented concept formation processes in over 300 adults, children, and adolescents (1986, p. 105).  These empirical investigations into cognition revealed three major categories of preconceptual reasoning: firstly, syncretic representations; secondly, complexes; and, thirdly, potential concepts. 

The type of thinking that occurs in this middle category, thinking in complexes, has a functional equivalence to that of true concepts, because it is typically “concrete and factual rather than abstract and logical” (Vygotsky, 1986, p. 113).  Kozulin suggests that what takes place is a “confusion between functional and essential characteristics” (1986, p. 268, note 7).  Complexitive thinking is, as I have found from this study, the arena for learning how to generalise.  


Vygotsky (1986) describes five stages of thinking in complexes: associations, collections, chains, diffuse complexes, and pseudoconcepts.  The focus in this microgenetic analysis is on the chain and on the concrete and factual nature so characteristic of this mode of thinking. 

In the sequence which starts here, this eight-year-old was asked once again not to simply turn the blocks over: the four blocks already turned just happened to provide examples of each of the groups.  The reasons advanced for the selection of the first four blocks, which were immediately turned over (despite some degree of resistance to do this it was as if he couldn’t help himself), displayed indications of chain-like reasoning from the very first block.

To the orange triangular mur exemplar, the subject selected the orange cev trapezoid, because all it needed was a “point” to be added to the top of it to make it like the mur triangle.  Some hesitation was evident when he turned the block over, and saw its different name, so I prompted him about a different name meaning a different kind of block (sometimes it was not clear whether subjects really didn’t understand the implications of blocks with different names or whether they were still trying to work out ‘the rules of the game’).  Even so, his selection of an orange block was of interest to me, because he did not discuss colour, but did discuss similar shape.


Next, he selected the orange lag circle, not because it was orange, but because it was the same height.  After this, the subject selected the orange bik trapezoid and placed it next to the orange lag circle: he immediately turned this one over too.  He then had examples of each of the four different kinds of blocks (four orange blocks, each selected for a reason other than colour), and he began to sort the remaining blocks into these four groups.  There are 18 moves in this chain which is formed across the four groups. 
Table 1:  The moves in the chain
	#
	Blocks moved
	Action of move
	Group
	Time taken
	# seconds

	1
	green lag triangle
	triangle to placed triangle
	mur
	04:33 – 04:39
	6

	2
	yellow bik semi-circle
	similar shape
	lag
	04:40 – 04:46
	6

	3
	blue cev triangle
	triangle to placed triangle
	mur
	06:21 – 06:26
	5

	4
	green bik trapezoid
	trapezoid to placed trapezoid
	bik
	06:27 – 06:28
	1

	5
	blue mur circle
	circle to circle and semi-circle already placed
	lag
	06:31 – 06:36
	5

	6
	green bik square
	square – height? – 
(incidental: the mirrored colours in three groups?)
square followed by
	cev
	06:36 – 06:40
	4

	7
	yellow  mur square
	square – height? – followed by
	mur
	06:48 – 06:54
	6

	8
	orange lag square 
	square – colour? 
	bik
	06:55 – 06:59
	4

	9
	yellow lag trapezoid
	trapezoid to placed trapezoid
	cev
	07:02 – 07:05
	3

	10
	blue lag square
	blue square to placed blue circle
	lag
	07:06 – 07:09
	3

	11
	green cev semi-circle next to bik trapezoid
	green semi-circle to placed green trapezoid
	bik
	07:14 – 07:18
	4

	12
	white mur hexagon
	white – unclear –  followed by
	cev
	07:18 – 07:20
	2

	13
	white mur circle
	white circle to circles
	lag
	07:20 – 07:22
	2

	14
	yellow cev triangle 


	triangle to placed triangles followed by
	mur
	07:23 – 07:28
	5

	15
	white bik triangle
	triangle – unclear 
	cev
	07:29 – 07:30
	1

	16
	blue bik circle
	circle – colour – to blue blocks followed by
	lag
	07:30 – 07:32
	2

	17
	yellow cev circle 
	circle – random?
	bik
	07:32 – 07:33
	1

	18
	white cev hexagon 


	white to placed white block – height?
	cev
	07:33 – 07:35
	2

	
	
	
	
	
	62



Vygotsky argues that chain complexes demonstrate the “perceptually concrete, factual nature of complex thinking” (1986, p.116).  A block is put into the chain not only because it represents one particular characteristic, but as an individual block with all of its characteristics – whichever trait is noted by the subject at the time is not abstracted as it would be in a true concept: a true concept would give that specific trait a ‘special role’.  A merging of the general and the specific takes place which “is a distinctive feature of all complex thinking and of the chain complex in particular” (1986, p. 117).  Because the chain complex is directly and factually bound to the diverse traits that form it, this type of thinking can have a vague and drifting, apparently random quality.  

Chain complexes also show up the essential difference between thinking in complexes and true conceptual thought because complexes have no hierarchy and because all the attributes or links are ‘functionally equal’.  This makes the chain “the purest form of thinking in complexes” (1986, p. 117).  There is a fundamental difference between complexes and concepts in the relationships of the parts to the whole, and in the relationships of one part to another: chains can have no nucleus or central significance: the end of the chain could have nothing in common with the beginning because what is acceptable is the intermediate characteristic which ‘glues’ one element to the next.  Vygotsky explains that the chain is a “dynamic, consecutive joining” of individual links into one chain (1986, pp. 115-116), where the meaning or characteristic is carried over from one bond to the next.  Each link in succession is as important as the one which went before it, and each new link can become the ‘magnet’ for the next move or next few moves.  

Now that we have seen the moves in the chain, let’s listen to the subject’s reasons for his groups while Vygotsky’s words are still fresh in our minds.

Transcripts of the explanations
The mur group:  
I put this one here [green lag triangle] because it was the same height and it’s the same shape [as the orange triangular mur exemplar].     And I put this one [blue cev triangle] over here ‘coz it’s the same shape [as the mur exemplar] and same height [as the yellow cev triangle].  And I put this one [yellow mur square] here ‘coz it’s the same height [as the mur exemplar].
The cev group:  
I put this one [white mur hexagon] here because I, because they [are] all different – like when I put this [indicating the blue cev triangle in the mur group] um triangle, um here, um… Well then I thought that because they um, they um, um, even though um, different shapes can’t be the same um, the name, the same, ah, name [as the mur blocks, mainly triangles?] so I just thought I’d put these ones here… [because they are different to the mur blocks].
The bik group:  
I put this one [green bik trapezoid] here ‘coz it was the same shape [as the orange trapezoid bik exemplar] and this one [orange lag square] um, I just um, I thought the same [indicating the cev group] [as] with that, um that corner.  And this one [yellow cev circle] here ‘coz it was the same height [as the green bik trapezoid and the green cev semi-circle] – and those two [the green bik trapezoid and the green cev semi-circle] [indicating] an’ the same height – and that one’s [green cev semi-circle] the same shape [as the yellow cev circle].
The lag group:  
I put this one [yellow bik semi-circle] here because it was half a circle and this one [white mur circle] is a circle except it’s a bit smaller [than the orange circle lag exemplar].  And these [blue lag square and blue mur circle] were two of the same height and then this one [blue bik circle] was the same shape [as the lag exemplar].


The responses by the subjects in this study revealed a movement away from the syncretic, subjective interpretations made by the younger children toward 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 connections they were making.


In response to the newly turned block – and with the visual cue of two lag blocks with their names revealed and now placed side by side – this eight-year-old decided that his mind had been changed “quite a lot” and that he should have sorted the blocks according to size. 

The subject then started his second attempt by measuring the blocks before he placed them in a way which demonstrated two aspects of his thinking.  Let’s watch him measuring every single one of the blocks to be placed, using his concrete and physical measuring strategy.


This subject sorted the blocks methodically by measuring every single one in a way that 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 measuring height, and then, in the next few moves, by measuring size (or diameter).  He did this without being aware that he sometimes measured height and at other times measured diameter.  Let’s have an action replay.
Table 2: The measuring strategy

	1
	diameter
	mur

	2
	height
	mur

	3
	height
	cev

	4
	diameter
	cev

	5
	height
	lag

	6
	height
	lag

	7
	diameter and diameter
	lag

	8
	diameter and diameter
	bik

	9
	height? shape?
	bik 

	10
	diameter
	lag

	11
	diameter
	mur

	12
	size? shape?
	mur

	13
	diameter? height?
	mur

	14
	height and diameter
	lag + mur

	15
	diameter
	lag

	16
	size? height?
	cev

	17
	diameter
	lag 


Transcript of the measuring strategy

I put all of these [in the mur corner] here because they were the same size – and I did it with these [in the lag corner] the same… [indicating] [the same for] 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 but he did.  To encourage him, I suggested he turn the (correctly) placed mur square, which he did – and then he smiled at me.

He then continued turning blocks over – and when they were correct, he would smile at me.  However, when the second-last block was about to be turned, I stopped him because I wanted to find out what his reasoning would be.

Transcript of reasoning for the second-last block

[In answer to the question “Do you still think it’s [indicating the white bik triangle] going to be a lag [block]?] No.  [Why not?] Because, it looks like um, only the, um – I should move it [indicating across to the cev corner] to there because it looks like a cev.  Um, it’s most like um, these two cevs are triangles – and this one’s half triangle [the orange cev trapezoid] and that’s [the blue cev triangle] a triangle so I thought… And… [putting the white bik triangle next to them, and turning it over almost immediately].

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 this subject resorted the blocks, I intervened to discuss the combination of height and size.  He then re-sorted the blocks, hesitantly, by measuring some of them 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 groups.  


By the end of his session – and with prompting – this subject accurately described the meaning of the words cev, bik, mur, and lag.
Transcript of meaning
[What do you think mur means?] Big. [Yes, and anything else?] Tall.

[And mur?] Small and tall.

[And cev or kev?] Small and short.

[And bik?] Big and short.


This subject, S810M, was able to transfer to all four glasses and all four candles, because he remembered size and where the blocks had been on the board.   This is his charmingly exaggerated demonstration of how he was able to remember… 
The Chain

[image: image1.jpg]



Image 1: The chain

This eight-year-old methodically sorted the blocks one by one into groups where four exemplars were in place, forming a chain across the four groups (something not specifically mentioned by Vygotsky (1986)): the decisive attribute kept changing, but each new block was linked in some way.

The classical concrete and factual nature of thinking in complexes

[image: image2.jpg]



Image 2:  Classic concrete and factual thinking – the measuring strategy (now height)

While measuring every single one of 17 blocks for “size”, this eight-year-old was unaware that he sometimes measured height and sometimes measured diameter.  This demonstrated two aspects of his thinking:  firstly, its concrete and factual nature; and, secondly, his inability to hold on to two characteristics – height and size – simultaneously.
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Image 3:  Classic concrete and factual thinking – the measuring strategy (now diameter)
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Image 4:  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 how he was able to use the words cev, bik, mur, and lag in relation to all four glasses and all four candles because he remembered size and where the blocks had been on the board. 
[image: image5.jpg]



Image 5:  Concrete and factual demonstration of where the blocks had been using the candles
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