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This paper gives a brief account of a research study in Boxer, in which primary school children (aged 10 - 
11) first constructed and then interacted with an operational number line. The episodes chosen here 
illustrate how a discourse framed round this computational object enabled them to construct meaning for 
number.  

Introduction  
There is now an accumulated body of research both here and abroad (Brown, 1981; Carpenter et 
aI., 1981; Foxman et aI, 1985) which demonstrates that children lack meaning for decimals. 
There is also a recognition of the difficulties which children encounter with directed numbers 
(Bell, Costello and Kiichemann, 1983). The challenge for this study was to investigate how 
programming their own number line would mediate primary school children's understandings of 
both decimals and directed numbers. In what follows, the programming, or construction, stage is 
omitted. Each of the episodes illustrates children's interactions with the fully operational number 
line1•  

Episode 1: Seeine Directed numbers as a process 
This episode has been chosen to show how their Boxer number line mediated Jacky and Kirsty's 
expressions of directed numbers.  

Extensions to negative numbers was often provoked by interventions which built on the students' 
successes with natural numbers. With the screen number line displaying the numbers 0 to 32 in 
steps of 1, I asked Jacky and Kirsty what would happen if they started at -10 instead.  

1 For the benefit of readers who might not have seen Boxer before, the doit boxes are the programs. In Figure 1, for 
example, 'mum' is Jacky and Kirsty's program to draw the number line, while 'gogo' sets the starting number and then 
types the numbers above the line.  
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It is hard to imagine this fonn of reasoning occurring in a traditional setting. I would suggest that 
it might not occur as readily with conventional software either. It would seem that Jacky's insight 
into how this computational object affected the behaviour of numbers was influenced by the fact 
that she had constructed it in the fIrst place. It is worth noting that these two children were 
chosen to represent the bottom quartile of the year 6 ability range.  

Episode 2: From fractional to decimal expressions  
This episode has been chosen to show how Leroy and James (who represented the middle of the 
year 6 ability range) used a notation which they were familiar with (fractions) to express a 
quantity that they lacked familiarity with (a number between 0.1 and 0.2).  
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 8. 

 
Rather than encountering difficulties with 'in-betweeness' as res~ch has shown is frequently the 
case with conventional media (Hart, 1981, Markovits and Sowder, 1991), the Boxer number line 
seemed to pre-dispose students to the existence of such numbers.  

Episode 3: Accuracy of Expression   
This episode has been selected to show how Julia and Neil's Boxer number line motivated them 
to persist in seeking a solution to a challenge (equivalent to solving the equation 24x = 1) to the 
extent of going to 4 decimal places. It suggests that the accuracy of the expression in this case 
serves as a measure of their understanding.  
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22. 

Julia and Neil, who were representative of the top of the ability range, were able to program the 
number line to do what they wanted it to do. This gave them power over decimals, so they could 
directly manipulate and visualise numbers with three and more decimal places with an ease that 
would not have been possible in conventional media. It then became an intellectual challenge to 
seek greater degrees of accuracy than the task required.  

Conclusions  

These three episodes do not prove anything. Rather, they illustrate the kind of thinking that 
seemed to be engendered through working in the dynamic medium of Boxer. In particular, the 
constructive activity of programming their own computational objects gave children insight into 
how those objects worked, and this seems to have been crucial in their subsequent ability to 
connect changes in the program's parameters with the behaviour of decimals and directed 
numbers. The fact that these primary school children were able to construct such meaning 
warrants, I believe, studies of a similar nature.  
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