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What are fractions?

All fractions are multiples of unit fractions.

So, fractions are like nouns and adjectivesé

Which is how fractions are expressed in sensible 
languages such as Mandarin: òthree-quartersó in 
Mandarin is òfourths, three of themó.

One, divided into 
some number of 

parts
Also known as 

άEgyptionŦǊŀŎǘƛƻƴǎέ
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What are fractions?

Before we even start talking about fractions, we 
have linguistic problems:

Å We name the parts in the wrong order.
Å We use complicated names!

This bar is the 
άǾƛƴŎǳƭǳƳέΦ

LǘΩǎ 
άƛƳǇǊƻǇŜǊέΗ

Does it 
άǘŜǊƳƛƴŀǘŜέΚ



Conceptions about fractions

There are correct conceptions.

And there are misconceptions.

Also, having no conception at all.
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Correct Conceptions

There are two ways of representing whole numbers:

Example: for addition or subtraction,

One way



Correct Conceptions

There are two ways of representing whole numbers:

Example: for addition or subtraction,

for multiplication or division,

Different way

One way

Is this mentioned in 
the textbooks?



Misconceptions

Does your school have òfactions?ó

This is partitioning into roughly- equal fractions,
buté the words do not have the same origin!

School Sports Day Results

Red Faction 216

Green Faction 125

Blue Faction 64



Misconceptions

Source: The Online Etymological Dictionary

A distinct 
group

A broken off 
piece



Misconceptions

What fraction misconceptions can you think of?

*

*

*

*



Student Misconceptions

Source: Oxford Maths 5, author Murray (2016)
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Calculator Misconceptions

Using 
fraction key

Using 
division key



Calculator Misconceptions

Using 
fraction key

Using 
division key

But Sir / Miss,

YOU SAID 
FRACTIONS ARE 
JUST DIVISION!



Calculator Misconceptions
So, why is the vinculum such a confusing symbol?

It means two things: it is a grouping symbol 
(vinculum means òchainó in Latin), and also in 
the context of fractions it means division.

On a calculator, that means the òfractionó key 
does two lots of operations: brackets and division. 

Source: Wolfram Mathworld



Calculator Misconceptions

The ClassPadis 
showing that 
two and a half
equals one!



Calculator Misconceptions

The ClassPadis 
showing that 
two and a half
equals one!

Of course not! 
ClassPadthinks you 
mean two multiplied 

by a half!



Textbook Misconceptions

Source: Signpost Maths 5 McSeveny, A., McSeveny, R., McSevenyFoster, D., Parker, A. & Collard, B. (2012)  



Textbook Misconceptions

Source: Signpost Maths 5 McSeveny, A., McSeveny, R., McSevenyFoster, D., Parker, A. & Collard, B. (2012)  



Textbook Misconceptions

Source: Signpost Maths 5 McSeveny, A., McSeveny, R., McSevenyFoster, D., Parker, A. & Collard, B. (2012)  



Textbook Misconceptions

Source: Signpost Maths 5 McSeveny, A., McSeveny, R., McSevenyFoster, D., Parker, A. & Collard, B. (2012)  



Textbook Misconceptions

Source: Reyset al. (2016, p. 434)



Teacher Misconceptions  

Ma (1999) asked cohorts of Chinese and U.S. teachers to calculate

Can you do it ςand provide a suitable contextual story to go with it?



Teacher Misconceptions  
άhŦ ǘƘŜ но ¦Φ{Φ ǘŜŀŎƘŜǊǎΣ нм ǘǊƛŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ

Only nine (43%) completed their 
computations and reached the correct 
ŀƴǎǿŜǊΦέ ǊŜǇƻǊǘŜŘ aŀ όмфффΣ ǇΦ рсύΦ 
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aŀΩǎ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ǘƘƛǎ ƻƴŜ ǇǊƻōƭŜƳ ƻŎŎǳǇƛŜǎ 
28 pages! 

One productive method is to first convert 
both fractions so that they have a common 
denominator. 

Teachers were not good at providing a 
suitable context where this calculation might 
arise.

άbǳƳōŜǊ ƻŦ ƘŀƭŦ-hour episodes I can watch 
ƛƴ ƻƴŜ ƘƻǳǊ ŀƴŘ пр ƳƛƴǳǘŜǎέ
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Teacher Misconceptions  
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by anything 
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Teacher Misconceptions  

ά½ŜǊƻ ŘƛǾƛŘŜŘ 
by anything 
ƎƛǾŜǎ ȊŜǊƻΦέ

ά²Ƙŀǘ ŀōƻǳǘ ȊŜǊƻ 
ŘƛǾƛŘŜŘ ōȅ ȊŜǊƻΚέ

ά! ƴǳƳōŜǊ 
divided by itself 
ƎƛǾŜǎ мΦέ

If  4 ·0 = x
Then 4 = 0 × x

Then 4 = 0



Teacher Misconceptions  
Placing fractions in order is an excellent activity. 

The unit fractions can be made out of paper strips one 
metre long, folded into the required number of parts.

What shape does it make when you place the fraction 
ǎǘǊƛǇǎ όάǊƛōōƻƴǎέύ ƛƴ ƻǊŘŜǊΚ



Teacher Misconceptions  

Source: Clarke, Roche and Mitchell (2008).



Teacher Misconceptions  

But the unit fractions trace an hyperbola  of the form    

A catenary curve is of the form 

- a hanging chain, ends of equal heights, with lowest point (0, a).

Unlike catenary 
curves, parabolas and 
circles, the unit 
fractions trace out a 
hyperbolic shape 
which has a 
horizontal asymptote.


