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What are fractions?

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

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

O A YLINE LI This bar is the
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Conceptions about fractions

There are correct conceptions.
And there are misconceptions.

Also, having no
conception at all!



http://mirror.uncyc.org/wiki/1=2
https://creativecommons.org/licenses/by-nc-sa/2.5/

Correct Conceptions

There are two ways of representing whole number

Example: for addition or subtraction,
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There are two ways of representing whole number
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4 10 4 6 1
2—— — —_——— o - = 1—
5 5 5 5 5

a£»

— - 13
5

for multiplication or division,
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Is this mentioned in

the textbooks?




Misconceptions

Does your school have o0f ac

School Sports Day Results

Red Faction 216
Green Faction 125
Blue Faction 64

This Is partitioning into roughly- equal fractions,
b u t the words do not have the same origin!



Misconceptions

A distinct

. rou
faction (n.1) SOEP
c. 1500, from Middle French faction (14c.) and directly from
Latin factionem (nominative factio) "political party, class of persons," literally "a making or
doing," noun of action from past participle stem of facere "to do" (from PIE root *dhe- "to
set, put"). In ancient Rome, originally "one of the four teams of contenders for the chariot
races in the circus," distinguished by the color of their dress. Later "oligarchy, usurping
faction, party seeking by irregular means to bring about a change in government."

A broken off

. iece
fraction (n.) P
late 14c., originally in the mathematical sense, from Anglo-French fraccioun (Old
French fraccion, "a breaking," 12c., Modern French fraction) and directly from Late
Latin fractionem (nominative fractio) "a breaking," especially into pieces, in Medieval Latin
"a fragment, portion," noun of action from past participle stem of Latin frangere "to break
(something) in pieces, shatter, fracture," from Proto-Italic *frang-, from a nasalized variant of
PIE root *bhreg- "to break." Meaning "a breaking or dividing" in English is from early 15c.;
sense of "broken off piece, fragment," is from c. 1600.

Source: The Online Etymological Dictionary



Misconceptions

What fraction misconceptions can you think of?

*



Student Misconceptions

&} Write a fraction that describes
the position of the triangle on the
number line.
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Source: Oxford Maths 5, author Murray (2016)



Student Misconceptions

o Order the fractions from smallest
to largest.
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Source: Murray (2016)



Student Misconceptions

&8 Shade one circle. 1 -
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Source: Murray (2016)



Student Misconceptions
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Using

fraction key

Calculator
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Misconceptions

Using
division key




Calculator Misconceptions

s = @ But Sir / Miss,
fraction key o .. s,

YOU SAID b
FRACTIONS ARE == 7 Ko
JUST DIVISION! = = | division key

x10*




Calculator Misconceptions

So, why is the vinculum such a confusing symbol? |

CASIO NATURAL-UP.AM.

1
Z+3

It means two things: it is a grouping symbol
(vincul um means ochaina
the context of fractions it means division.

On a calculator, that n
does two lots of operations: brackets and division.

Vinculum

A haorizontal line placed above multiple quantities to indicate that they form a unit. It is most commonly used to denote
1. Aradical (/12345 ).

2. Repeating decimals ((), 111).

3. The line segment 4 B joining two points A and B,
4. The complex conjugate z, + za, or

Source: WolfranMathworld

5 Negation of a logical expression, A A B = | (A A B)-



Calculator Misconceptions
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Calculator Misconceptions
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Textbook Misconceptions

Source: Signpost MathsNicSevenyA.,McSevenyR. McSevenyroster, D., Parker, A. & Collard, B. (2012
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Textbook Misconceptions

Chain A (o £ ratio of blue to orange is 2 to 3 or %
Chain B m ratio of blue to orange is 4 to 5 or 5‘5!
Chain ¢ &Y (B o~ ratio of blue to orange is 6 to 8 or =

m Combining ratios is different from adding fractions

SourceReys=et al. (2016, p. 434)



Teacher Misconceptions

9% S
off ;

NOWING ...
TEACHING
ELEMENTARY
MATHEMATICS

TEACHERS' UNDERSTANDING OF

FUNDAMENTAL MATHEMATICS IN
CHINA AND THE UNITED STATES

Liping Ma n
£

Knowing and Teaching Elementary Mathematics :
Teachers' Understanding of Fundamental
Mathematics in China and the United States

4.23 (214 ratings by Goodreads)
Paperback | Studies in Mathematical Thinking and Learning | English
By (author) Liping Ma

Share [ f L 4 P

Studies of teachers in the U.S. often document insufficient subject matter knowledge
in mathematics. Yet, these studies give few examples of the knowledge teachers
need to support teaching, particularly the kind of teaching demanded by recent
reforms in mathematics education. Knowing and Teaching Elementary Mathematics
describes the nature and development of the knowledge that elementary teachers
need to become accomplished mathematics teachers, and suggests why such
knowledge seems more common in China than in the United States, despite the fact
that Chinese teachers have less formal education than their U.S. counterparts.

Ma (1999) asked cohorts of Chinese and U.S. teachers to cal 1% = %

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




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

o P
q

A fine method.

| bet you did not
do it this way!




Teacher Misconceptions
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Teacher Misconceptions
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. P
Teachers were not good at providing a X G GE

suitable context where this calculation might
arise.



Teacher Misconceptions

. ~ PR < 3 1 p P ,
Gh¥ GKS Ho | ®{® GSIOK1; + - nm GNRSR (2

Only nine (43%) completed their
computations and reached the correct
' YasSNPE NBLR2NISR al OmMmppdpE LId pcOd

al Q4 RA&aOdzaarzy 2F (0KA&a 2yS LINRoOfSY 2(
28 pages!

One productive method is to first convert p9 P — —
both fractions so that they have a common S ! !
denominator.

. P
Teachers were not good at providing a X C 0~
suitable context where this calculation might -
arise.

G ¢ KS V dzY ehSuNépRcles Kdarf T
gl GOK Ay 2yS K2dzNJ YR np YAydziSace



Teacher Misconceptions
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Teacher Misconceptions
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Teacher Misconceptions
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If 4. 0 =x
Then 4 = &k x
Then4=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 o
AUNRARLIAE OGNAROO2YAaAtLUly AY 2NRS



Teacher Misconceptions

Fig. 8 Students use their ribbons to pro-

duce a suspension bridge out of fractions.

Source: Clarke. Roche and Mitchell (2008).




Teacher Misconceptions

1
But the unit fractions trace an hyperbola of the fc v = ~
A catenary curve is of the forn y = %(ea + e@)

- a hanging chain, ends of equal heights, with lowest poina)0,

Unlike catenary \

curves, parabolas and

circles, the unit \

fractions trace out a ~
hyperbolic shape ~
which has a ~
horizontal asymptote. o —



