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In this paper, I focus on some important cognitive processes, and consider their implications in the learning story of a boy with behavioural and attention problems. 
The process of abstraction has been discussed by numerous authors. Here, I will refer mainly to the late Norwegian Professor of Education, Magne Nyborg. In the literature list other contributors to the field are to be found. Briefly put, Nyborg’s findings indicate that the process of abstraction is fundamental and involved in every kind of learning. The word abstraction has a number of meanings in literature; here it labels the process of dividing a whole into its parts, also in respect of directing attention to one aspect or property of a whole, disregarding for the moment any other properties
. 

A chain of abstractions, then, could be the multiple classification of a cup: “This cup consists of two parts; the bowl and the handle. The top and the bottom have round shapes, as we can run a finger along the edge, round and round without interruption. The handle has a curved shape. The cup is made of stoneware; it has a blue colour, and a dotted pattern. It has a large size compared to an eggcup, and a small size compared to a jug. It has a large weight compared to a ball of wool, and a small weight compared to a plumb. We use it for drinking, often for drinking something hot. When we use it, it is placed on a table, and in storage it is placed in a cupboard”. Abstractions of this kind require analyses, or we could say that they are analyses. 

Here is an example of a simple task which requires abstract analysis and which we might present to a child: “Point at the object that has a round shape and a large size compared to the one next to it.”
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Alternatively, a more complicated task: “Point at the object with a round shape and a chequered pattern, which is placed to the left of an object with a round shape and a dotted pattern.”
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       Figure 2
Tasks like these require several basic processes, such as consciousness of partial similarities and differences, as well as discrimination. In the first task, you have to abstract or direct attention to the shape and the size of the figures. This involves a discovery of similarities and differences between the figures. The second task also involves a discrimination process of the figure which has a round shape and a chequered pattern, but is not placed to the left of a figure with a round shape and a dotted pattern, in order to exclude it. In addition, the figure with a four-sided shape and a chequered pattern need to be discriminated and excluded, in spite of its place to the left of the round shape with dotted pattern, because of its shape. Such analyses can be made as simple or complicated as is needed – all depending on the intention. 
The same processes are employed when someone discriminates between the letters b and d, and in many other tasks related to school subjects. 


The letters b and d are similar in most respects: they each have two parts, one with a round shape and one with a straight line shape in a vertical position; they are similar in the height of the straight lines, and in the letter’s place on the writing line. The only difference is the vertical line’s place in relation to the round shape. 


We can apply these processes in games, e.g. a Lotto-game 

where we give each child a sheet with figures, and then pick up and describe small cards with one figure on each. 
We say: “Who has a round shape with the colour blue?” The lucky one then has to repeat the description: “I have a figure with a round shape and the colour blue.


In this more complicated game our instruction could be: “Who has straight line shapes in a vertical position, with the colour blue and the number four”. Again the lucky one must repeat the description: “I have straight line shapes with the colour blue, the number four and a vertical position.

The same processes come to work in matrix tasks like the one to the left. Here, we must consider the shape and the pattern. One of the figures below will fit into the structure of the matrix. Which one? 
Children enjoy these tasks, and we regularly see children with low self-esteem raise their shoulders and experience a sense of their own competence, when we provide tools for managing tasks like this, allowing them to succeed on their own.  


The next example of an analysis task is shown in the figures to the right. Show the child the second box and say: “Tell me what changes I made now”. A correct answer would be: “You changed the shape and the number, but you did not change the pattern”.  
The task is a little different if we ask: “Tell me what is similar and what is different in the two boxes”. It can also be a good idea to let the child fill in the second box, and then let the instructor say what has been changed and what has not. Alternatively, the child can draw in the first box, and the instructor makes the changes and lets the child verbalise them. There are many possibilities, all of them requiring analysis processes. 
There is a lack of research on systematic work with this kind of analyses applied in order to support children’s learning of the concepts underlying such analyses, and of the effect of such learning on children’s learning styles and learning strategies. Still, quite a number of teachers have had experiences like my own: that these processes do indeed change the children’s strategies and styles, and enhance their learning potential. 

This was underlying my planning when I started to work with John, a boy with severe emotional difficulties and attention problems, along with behavioural and learning problems. He had a very short attention span; no school activity could last for more than ten minutes. He was often tired, and had to have breaks where he could play very often during his day at school. The support system diagnosed him as having general learning difficulties. 

He started school at the normal age. He had a support team in kindergarten and from his first day at school he was given 10 lessons per week of special tuition, and in addition a school assistant for the rest of his lessons. In the first years, he spent about half of the lessons or more in the class, but as his behavioural problems increased, more and more of his time was spent in a separate room, occasionally with the company of other children. He struggled with reading, he found the phonological process complicated, and he had relatively few words ready as sight-words. He resisted doing math, but gained quite significant knowledge in the subject. His skills were difficult to assess because of poor cooperation in test situations.
The behavioural problems affected his time at school to a large degree, and more than one teacher and assistant was exhausted by this, especially during his third year at school. When planning John’s fourth year the school director decided that three teachers and two assistants would share the burden of his lessons, in addition to another teacher in the classroom-lessons. This was when I started to teach John. I was responsible for his math lessons, and for teaching general learning abilities. This meant that I was teaching him four lessons per week. 
I planned to provide lessons with analysis activities in addition to the math, both to see how he would manage this kind of process, and because I knew it could contribute to change in his learning style. For more than half of the school year I did not reach a position where I could do this. My strategy was also to build upon his interests, which were dinosaurs at the time. We had good times together working with dinosaurs, but it gave no input to work with other tasks. During the second half of the school year I - more or less by accident - applied what we could call a learning cupboard, which has 5 small doors, each big enough to hold an A6 size card. I needed this to teach him to detect similarities and differences in clock faces showing times, as learning how to tell the time had become an urgent task for him if he was not to be overtaken by his younger brother.



The task in a setup like this could be: ”Can you open the door with the clock showing quarter past something?” He would open the second door from the left, and find a smiling face or a raisin there. For this boy a raisin proved to be a stroke of luck. His motivation increased to surprising levels because of the raisins behind the doors. He could now also tell what hour it showed a quarter past, namely quarter past twelve. 
The task could also be “Can you open the doors that are similar in showing ten minutes to something?” He then would open the first, third and forth door from the left, and again be happy to find raisins, and to say that the first was ten minutes to six, the third ten minutes to two, and the forth ten minutes to eight. 

The cupboard and the cards showing the different types of times took him through the required processes to learn the categories of times we use to tell the time: five past, ten past, quarter past, twenty past, twenty-five past, twenty-five to etc. The Norwegian way of telling the time is even more complicated, but it did not take him very long to learn. 
The cupboard proved to be a helpful tool also for other kinds of analyses. Such analyses lead to more flexible thinking and acting, and gave us strong indications that his learning potential might be less limited than earlier concluded based on traditional assessment. His subsequent progress in learning multiplication, also by means of the cupboard, reinforces such an interpretation. 
In work with multiplication, we made cards that could allow a set up like this: 




 A task like this also requires a set of abstractions or analyses. This time the categories to abstract and discriminate are those where you can calculate using the multiplication 3*4. 
In a task like this, you will have to exclude the first, because the rows of dots do not have the same number. This means that you cannot apply the principle of multiplication. You also have to exclude the third, because only three persons are mentioned who have three Euros each. You could use multiplication, but not 3*4. 

The cupboard was a successful tool for the rest of the year. During this period, there was a remarkable decrease of difficult situations.

We have no scientific evidence for reasons for this. Still, it is possible to make reasonable inferences about why this worked so well, based on knowledge of learning processes. The first point is the effect of the raisin. However, if this was a mere S-R-relation, and John’s processes like those of the rats of Pavlov, John would have lost interest in this after a short period, like he used to do for most new activities. My view is that his persistent interest also had to do with the kind of task he was given, and the demands of these tasks upon his mental processing. The tasks forced him to make numerous abstractions and discriminations, and when the prerequisites e.g. in the form of language were present, the situation required an adaptation that was possible for him, though demanding. Observing the boy, you could see how mastering these tasks supported good feelings and motivation. 

We could see change in John’s learning styles and strategies. These days he is being reassessed by the support system. It will be of interest to study the results from this assessment, and compare it to earlier results. In addition, it will be important to see whether the changes are permanent, and how new teachers and a new school situation influence his learning styles in the future. 
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Tom, Ann, Liz and  Jo


have three Euros each.
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Kim,  Sue,  and John


have three Euros each.
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� This is the same definition of the word abstraction as one quoted by J.S. Peirce in his work On a new list of categories: “The terms “precision” and “abstraction”, which were formerly applied to every kind of separation, are now limited, not merely to mental separation, but to that which arises from attention to one element and neglect of the other.”  (Peirce, 1868)





