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and any decimal can be turned into a fraction.


Any fraction can be turned into 

a decimal and any decimal can 

  be turned into a fraction.
	Topics: 

	Converting fractions to decimals and vice versa
Factors and multiples 

Short division
	Rounding 
Simplifying fractions


This prompt, like the one before, seems to suggest an immediate line of inquiry. Most students react to the first part of the statement by testing the assertion to see if they can find any counter-examples. By dividing a fraction’s numerator by its denominator (either by using short division or with a calculator), it can become quickly evident that there two types of resultant decimals, those that terminate and those that recur.
After initial exploration on random fractions, students would normally suggest drawing up two lists of fractions that lead to terminating and recurring decimals. During the compilation process, the case of 
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 can arise. The fraction seems to contradict the general pattern of the sixths as leading to recurring fractions. Students have argued that the fraction is not in it simplest form and, therefore, cannot be taken as an exception to the sixths. 

Three different lines of inquiry have emerged at this point. Firstly, groups have investigated different ‘families’ with the same denominator. They have commented on the patterns in decimal sequences (and gained particular satisfaction from the sevenths). Secondly, students have used a spreadsheet to convert all fractions up to 
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 into decimals and commented on their observations (see illustration below). Thirdly, classes have decided to restrict
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A spreadsheet of the decimal equivalents of fractions up to the twentieths, with the terminating results shaded. It is unclear if the thirteenths, seventeenths and nineteenths recur and students can check on the computer’s scientific calculator or increase the number of decimal places shown in a cell on the ‘Format’ menu. If the denominator (d) = 17 or 19, then the digits will start to recur after (d - 1) decimal places.
their inquiries to listing unit fractions. This has led, in turn, to a search for common factors of the denominators in either list and to the development of rules to identify whether a fraction will lead to a terminating or recurring decimal. (These rules are often refined during class discussion.) It has also led to a search for a pattern in the sequence of recurring and terminating decimals (see diagram below).

Once students have established the truth of the first part of the statement, they often accept the truth of the second, reasoning that ‘if you can turn a fraction into a decimal, then you can turn it back again.’ In my experience, no
…………………………………………………………………………………………
Denominators (from 1 to 10)
terminate

          1                  2                  1                        3                              2

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10


                                             
                                                 3                        1                   2

recur
Diagram This diagram was drawn by a student searching for a pattern in the distribution of terminating and recurring decimals. This particular inquiry has involved students going up to unit fractions with a denominator of 50 in their persistence to identify a uniform pattern.
…………………………………………………………………………………………..
one has seen the possibility of decimals existing independent of a fraction equivalent (see irrational numbers in the ‘mathematical notes’). 
For terminating decimals, equivalent fractions have been found by using powers of 10 as denominators and then reducing the fraction to its simplest form. Recurring fractions cause more difficulty when classes realise they cannot use the same approach. For example, 
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. This can be shown by using 
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. Similarly 
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and this again can be shown by using 
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= 0.16 as a starting point. Some students have used the first example to use 9, 99, 999 an so on as a denominator, but this only works if all the digits recur in order. 
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 reduces to 
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, but 
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 which starts 0.08333… is not susceptible to the same treatment.
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