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Over the past decades, a growing number of scholars have contributed to developing a way of thinking about knowledge as situated in practice. This movement is a reaction to a long tradition of understanding knowledge as located in the mind (Taylor, 1985). Rooted in Plato’s dialogues, rationalism is founded on a conception of knowledge in which the mind elicits from itself that which it already possesses. In Locke’s empiricism, the mind is a tabula rasa (a blank slate) at birth, and knowledge is inscribed in the mind through observations of the world. Like the rationalists, empiricists understand knowledge as located in the mind, but the source lies beyond the mind, in the world (Scheffler, 1999). Some of the central points of critique targeted at these concepts of knowledge and their more or less direct descendants’ approaches to knowledge as located in the mind (e.g. Glasersfeld, 1985; Piaget, 1972) concern the private nature of knowledge that these theories convey, their individualism and the essential character of knowledge thus implied (e.g. Dreier, 2003; Roth, 1999). 


Alternatively, approaches to situated knowledge view knowledge not as essential but as constructed in action; not as located within the individual but situated in the lived-in world, not as private but as belonging to communities of practice. They argue that knowledge does not sit in the mind, but is distributed (e.g. Hutchins, 1995; Jean: Lave, 1988; Salomon, 1993). Lave (1988) has studied the situated mathematical cognition of everyday practices in supermarkets
. Through Lave’s ethnographic studies of Yucatan midwives, Vai and Gola tailors, meat cutters and non-drinking alcoholics, Lave & Wenger (1991) have described learning as an activity embedded in communities of practice. Hutchins (1995) has observed how knowledge is distributed in the daily practices of naval quartermasters on the US marine transporter U.U.S Palau. And Goodwin (1994) has explored the construction of ‘professional vision’ among archaeologists and in courtroom practice. These scholars move knowledge from the mind to the social sphere, which implies that knowledge is more than the content of the mind, and more than a set of technical and knowledgeable skills. Knowledge becomes located within:

“a set of relations among persons, activity, and world, over time and in relation with other tangential and overlapping communities of practice”

Lave & Wenger 1991, p. 98. 

I accept the general picture of knowledge as part of ‘a set of relations among persons, activity, and world’, although I believe we should add materials to this list. By conceptualising knowledge as a situated practice, Lave and Wenger claim that a difference does not exist between ‘abstract’ and ‘concrete’ knowledge. They insist upon only one form of knowledge and one form of learning: Situated knowledge and situated learning.


Magnus (2007) is sceptical towards distributed cognition. He argues that the distribution of cognition occurs only at the level of process or implementation of a task. The task itself, Magnus states, could in principle just as well have been carried out in the mind. Illustrating this claim, Magnus notes that he applies pencil and paper to calculate three-figure multiplication, which he understands as a form of cognition that is distributed between Magnus, the paper and the pencil. This multiplication, he claims, could in principle just as well have been calculated without material aid. Accordingly, there is no difference between distributed cognition and cognition in-the-mind. This conclusion commits the crucial mistake that it divides the task from the process and result of cognition, and by this move, pencil and paper become transparent tools that only affect the process, not the knowledge that is sought after and not the knowledge that is produced. The knowledge is in principle the same regardless of being distributed or mental. It is irrelevant whether it is Magnus’ mind or the Magnus-pen-and-paper assemblage that performs the calculation. The materials become arbitrary for the ontology of knowledge.


In spite of their differences, the theorists of distributed cognition and Magnus both refer to a dichotomy between what the former call abstract and concrete knowledge, and what Magnus terms knowledge in-the-mind and distributed knowledge. Magnus argues that there is a practical, but no ontological difference between the two forms of knowledge, and that both are, in principle, mental. Contrary to this, Lave & Wenger argue that there is no practical difference between abstract and concrete knowledge, because only concrete and thus distributed knowledge exists.


I am going to argue that Magnus is right that there is only a practical difference between knowledge in the mind and other forms of knowledge. I am however going to argue against Magnus by suggesting that this practical difference is an ontological difference. Accordingly, I shall criticize Lave & Wenger’s position that there is no practical difference between the concrete and the abstract, and that abstract knowledge does indeed exist. At the same time, however, I agree with Lave & Wenger in arguing that all knowledge – also abstract knowledge – is practical, whereby I position myself contrary to Magnus. As I shall show, conceptualising all knowledge as practical and distributed is not contrary to stating that abstract knowledge or knowledge in-the-mind does exist. 


My argument is empirically founded as are those of scholars arguing for and against distributed cognition. The types of empirical situations they investigate are however systematically different. As most researchers of distributed cognition, Lave & Wenger mainly investigate cognitive processes that we may define as ‘applied’ (e.g. calculation in the Supermarket (Lave 1988)), or that involve manual labour and team work (e.g. navigation (Hutchins 1995)). Contrary to these processes, Magnus confronts us with a form of cognition that is conducted by a single individual apart from more complex applied situations, a situation that furthermore neither involves overt tool-use nor communication. Each position for and against distributed cognition selects phenomena for empirical investigation that are especially suitable to support their arguments. I position my empirical argument beyond these preferences and investigate a calculation of length conducted by involving social interaction and tool-use, but which could be carried out by a single individual without tool-use. 

Classroom demonstration

Let me start by reporting from my field notes. It is a maths lesson in a 4th grade school class: 

The teacher is standing next to her desk reading out loud from the textbook 

T: “4th B are doing physical education. Today they are on the athletics pitch. They do long jumping. First, it is Jens’ turn. He runs as fast as he can and jumps. Mette is the linesman. She takes out the tape measure and measures his jump: Two metres”. 

The teacher looks up from the book. 

T: Two metres – is that a long or a short jump? 

Three children raise their hands. Kim doesn’t.

T: Kim – two meters, is that a long or a short jump?

Kim looks bewildered at the pupils around him, but no one comes to his rescue. 

K: Short… [low voice]

The teacher walks towards the blackboard 

T: Well, Kim… let’s see…

She takes a piece of chalk and a one-metre ruler down from a hook on the wall. She turns around and walks towards the middle of the classroom. 

T: Come here, Kim. 

Kim gets up and walks over to her. 

T: Ok, stand here… 

The teacher draws a chalk line on the floor. Kim looks at it and shuffles his feet. The teacher walks backwards towards the blackboard. 

T: So… just stay there…. Kim, now jump from that line ahead as far as you can. 

Kim looks at her, looks back at the chalk line, takes a step back and jumps ahead with great effort. 

T: Stay there, stay there…

The teacher grabs Kim’s shoulder. She bends down and draws a chalk line on the floor where he stands. 

T: Ok, Kim. Let’s see how long you jumped. This ruler is one metre long.

The teacher puts the ruler on the floor and measures the length between the two chalk lines. 

T: Ninety… three centimetres… Almost one metre... You jumped 93 centimetres. Not too bad. So… what do you think? Jens jumped two metres. Was that a long or a short jump?

K: Long. 

T: That’s right, Kim. Two meters is quite a long jump… Now, please sit down.”

Field note 2609_82

Knowledge is performed in this sequence. Knowledge about the length of Jens’ jump. This was done through the use of a standard measurement instrument, the one-metre ruler. This standard allowed the teacher to compare two entirely different activities. If he had been able to refer to the standard, Kim could have known the answer in advance as to whether Jens’ jump was long or short, without jumping and measuring. Paraphrasing Magnus (2007) we could say that Kim could in principle have known the answer. But Kim was not familiar with the metric standard, and thus he could not make much sense of the length of Jens’ jump from the teacher’s reading of the maths textbook. Magnus would probably agree that Kim would have to learn about lengths before being able to calculate lengths. But according to Magnus, calculation would then be in-the-mind, not distributed. 

Length calculation as distributed cognition
I am going to argue against Magnus by claiming that even after having learnt length calculation from the demonstration, Kim’s calculation of length will be distributed. For this purpose, we need to consider in more detail how the calculation was achieved in the classroom demonstration. Through the field notes, we learnt that chalk lines were drawn on the floor. Kim was held in place by the teacher in order for the lines to be drawn. The marks added to Kim’s jump were necessary for the measurement to be made. Imagine if marbles were put on the floor to mark the beginning and end of Kim’s jump: they most likely would have rolled away from their initial position, and the measurement would have resulted in several different numbers. 

Jens’ jump was stable as well. Printed in the textbook, the indicated length did not change. Imagine if the textbook had not been printed on paper, but instead on a heat sensitive material whose numbers would vary with the room temperature. The indication of the lengths of Jens’ jump would thus vary and it would have been impossible to compare the lengths of Kim’s and Jens’ jumps. 


Finally, the one-metre classroom ruler was made of hard plastic. It would not have worked, had it been made from an elastic material. The metre measurement only works as long as its length is held stable, because only then can the measured length of Kim’s jump  be compared to the length of Jens’ jump. 


This description shows that a number of elements had to remain stable in order for the calculation to be made. If the elements were variable, it would have neither been possible to measure Kim’s jump, to bridge the spatial-temporal distance between Jens’ and Kim’s jumps nor to compare them to each other. The calculation could only be carried out by way of the metre measurement, and for this to work all involved entities had to be held in place. We may apply Star’s (2002) term infrastructure to refer to this arrangement that has to be in place in order for a calculation to be made. 


Maybe Magnus would accept this description of the calculation of length as distributed. Yet, he would most likely still argue that these are the simple practicalities of calculating, and that these practicalities would not hinder Kim from doing this calculation in-the-mind next time he is asked. Following this statement, we can just as well bracket the practicalities and focus on the result of the calculation: a long jump. 


Let us imagine Kim is asked the following week whether a one metre long step is a short or a long step. He may very well think about Jens’ two metre long jump, and compare this to the one meter step. He may do this in-the-mind without another demonstration. He thereby relies on – and re-performs – the infrastructure of elements, measurements and indications of lengths being stable. As long as this infrastructure is held stable, Kim can make the calculation in-the-mind. Taking the infrastructure of the calculation into account, without which the calculation could not be done, we need to accept that even a calculation in-the-mind is distributed. It is possible in an account of calculation to neglect the infrastructure. But dissolving the infrastructure while doing the calculation – applying an elastic ruler and a varying representation – makes the calculation impossible. 

Distributed cognition in-the-mind 

I have argued that the classroom demonstration as well as a subsequent individual calculation were both distributed cognition. Lave & Wenger would subscribe to this. I have however also – contrary to Lave & Wenger – described this cognition as cognition in-the-mind. In this section, I argue that it is no contradiction in terms to say that distributed cognition is at the same time cognition in-the-mind – or at least, it may be so. In order to argue this, I will compare the knowledge performed through the classroom demonstration with a hypothetical situation in which Kim and Jens are jumping next to each other. 


In the hypothetical situation, Kim and Jens could gain knowledge about the relative lengths of their jumps through direct comparison, each by looking at the other jumping beside him - without needing to involve any measurement, any figures, or any rulers. We could call this form of knowledge about the lengths of their jumps positioned knowledge because it requires that what is to be known is positioned in the same geographic place as the practice of knowing. 


How can we characterise the knowledge about the length performed with the standard measurement? Contrary to the positioned knowledge, the calculation performed through the classroom demonstration connected spatio-temporally distant entities. Jens was not present in the classroom, but only as a representation in the book. The one metre standard was present as a plastic ruler that referred to a standard existing beyond the classroom situation. Characteristic to the knowledge performed in the classroom was that it referred to something somewhere else, in what I will call different regions, following Law and Mol (Law, 2002; Mol & Law, 1994; Sørensen, 2009). One region held the one-metre standard. It was a region of exact measurements and facts about distances. By the request that Kim independently revealed knowledge about lengths, another region was performed – in Kim’s mind. This region was different and distant from and independent of the region of the standard. 


The two regions were connected by representation. The knowledge in Kim’s mind was representing the knowledge of the one-metre standard. Apart from these two regions, a third region was performed. This one was printed in the textbook and contained knowledge about Jens’ jump. The standard measurement was also represented here. Furthermore, it was the standard that allowed the region of knowledge in Kim’s mind to be related to the distant textbook region.


This is the amazing work of the standard. It made Jens present while absent by bringing Jens’ region of the textbook in relation to the region in which Kim’s jump was present. By making both of them refer to the same third region, the standard, which was separate from both of them, their jumps could be compared. Through this triangle of regions, the lengths of Kim’s and Jens’ jumps were performed as mirroring the length given by the standard measurement. And simultaneously, the knowledge in the textbook as well as the knowledge in the mind of Kim were both performed as delimited regions separate from one another. 


Note that through this arrangement a region we could call the mind was established, and with this, the knowledge in-the-mind and the abstract calculation, which Kim would be able to do next time without the demonstration. I call the form of knowledge performed in the triangle between the textbook, the standard measurement and Kim’s mind representational knowledge because of its characteristic of regions referring to or representing each other. This knowledge with its regions and representations is indeed very different from the positioned knowledge that was performed in the hypothetical situation in which Kim and Jens were jumping next to each other. In this latter situation, no region was performed that we could call mind. Accordingly there was no reference to anything anywhere else. No representation to the metre measurement. Here, the knowledge was in the activity. It was the bodies, the jumps. 


Contrary to Lave & Wenger insisting that only one form of knowledge exists, and that there is in principle no difference between abstract and concrete knowledge, since the former is also concrete, I have shown that abstract knowledge and calculations in-the-mind are indeed different from other forms of knowledge, such as positioned knowledge. Not because the former is not practically achieved, but because it is practically achieved as in-the-mind, as mental.

Conclusion

Lave & Wenger and Magnus agree that knowledge is ontologically the same no matter how it is practically achieved – even though they disagree on the nature of its ontology. Contrary to this, I have shown that knowledge takes different ontological forms depending on how it is practically achieved. Knowledge in-the-mind is achieved through the mediation of standard measurement and of an infrastructure of elements held in place. Accordingly, our empirical studies of cognition and of knowledge should not take as their point of departure an understanding of knowledge as either located in the mind or in the social sphere. Rather, the empirical task is to find out how knowledge is formed, and which locations emerge alongside the practically achieved forms of knowledge. 
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