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Overview of 
Lecture

1. What are BIG IDEAs and why are they 

important in teaching mathematics?

2. What are the overarching BIG IDEAs 

identified by the Ministry of Education

(Singapore)?

3. Illustration 1: Deconstructing Proportionality

4. Illustration 2: Deconstructing Equivalence

5. The way forward
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BIG IDEAs:
The WHAT

BIG IDEA in mathematics education 

has now been around for quite a while, 

NOT a NEW thing but a recurring one 

 Steen (1990) : mathematics ideas classified 

into six broad categories – Pattern, Quantity, 

Dimension, Shape, Uncertainty, and Change

 NCTM (2000) : Teachers need to understand 

the big ideas of mathematics and be able to 

represent mathematics as a coherent and 

connected enterprise (p. 17).

1 of 6

3

BIG IDEAs:
The WHAT

 Charles (2005):  A big idea is a statement 
of an idea that is central to the learning of 
mathematics, one that links numerous 
mathematical understandings into a 
coherent whole (p. 10).

 Schweiger (2006):  Fundamental ideas that 

• recur in the historical development of 
mathematics

• recur in different areas of mathematics

• recur at different levels

• are anchored in everyday activities (p.68)
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BIG IDEAs:
The WHAT

 Kuntze et al. (2011) – Awareness of big ideas 

in mathematics classroom: Final report 

(European Commission): Big ideas in 

mathematics

• have high potential for developing conceptual 

knowledge

• have high relevance for building knowledge 

about mathematics as a science

• support communication and mathematics-

related arguments

• encourage reflection process of teachers (p. 8)  
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BIG IDEAs:
The WHAT

 Australian Curriculum Assessment and 

Reporting Authority (2013) : Mathematics is 

composed of multiple but interrelated and 

interdependent concepts and systems which 

students apply beyond the mathematics 

classroom (https://www.australiancurriculum.edu.au/f-10-

curriculum/mathematics/rationale/). 

It focuses on four proficiency strands:  

• Mathematical Understanding, 

• Fluency, 

• Problem Solving, and

• Reasoning.
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BIG IDEAs:
The WHAT

 Singapore Ministry of Education (2018, draft): 

Big ideas express ideas that are central to 

mathematics. They bring coherence and 

connect ideas from different strands and 

levels…Understanding the big ideas bring 

one closer to appreciating the nature of 

mathematics (p. S2 – 3).
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BIG IDEAs:
The WHAT

 Summing up
BIG IDEAs

• permeate across different content strands, 

with some integrated into many topics

• connect different mathematical topics at 

different levels into a coherent whole

• contribute to building mathematical 

knowledge and developing a deep 

understanding of mathematics and its 

applications
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BIG IDEAs:
The WHY

WHY ARE BIG IDEAS IMPORTANT TO TEACHERS

 Gain a robust understanding of the mathematics that they 

are teaching  pique students’ interest, motivate them to 

enjoy learning mathematics

 Help students connect different mathematical ideas 

within and across strands  appreciate relevance and 

usefulness of mathematics 

WHY ARE BIG IDEAS IMPORTANT TO STUDENTS

 Mathematics is seen as a coherent and connected whole, 

and NOT a set of disconnected concepts, skills and facts

 The connections deepen students’ understanding of the 

mathematical ideas

 Understanding breeds confidence and motivation, promotes 

appreciation of the value and beauty of mathematics
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BIG IDEAs

How many BIG IDEAs are there in the 

Singapore Mathematics Curriculum?

How BIG are the BIG IDEAs?
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Overarching 
BIG IDEAs:

As identified by 
MOE (Singapore)

FIND ME PM
F :   Functions

I :   Invariance

N :   Notations

D :   Diagrams

M :   Measures

E :   Equivalence

P :   Proportionality

M :   Models
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Deconstructing 
Proportionality

What is Proportionality?

Why is it important?

How do we teach towards the 

big idea about Proportionality?

How is it featured in the 

Singapore Secondary 

Mathematics Curriculum? 
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Illustration 1



Proportionality:
The WHAT

 Cambridge Dictionary:  

the number or amount of a group or part of 
something when compared to the whole, or 
when compared to another

Merriam-Webster Dictionary:

the relation of one part to another or to the 
whole with respect to magnitude, quantity, or 
degree

( Dictionaries tend to define proportion as a comparison 
of part to part, or part to whole.)
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Proportionality:
The WHAT

 Charles (2005):  

If two quantities vary proportionally, that 

relationship can be represented as a linear 

function.

 Singapore Ministry of Education (2018, draft):

A relationship between two quantities that 

allows one quantity to be computed from the 

other based on multiplicative reasoning.
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Proportional or 
Not?

David is trying to get orange paint by mixing 

cans of red and yellow paints. 

Table 1 below shows the number of cans of red 

and yellow paints that he has used.

Explain whether the number of cans of yellow 

paint is in proportion to the number of cans of 

red paint.
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No of cans of red paint 3 9 15 21

No of cans of yellow paint 2 6 10 14

No of “yellow” cans = 	(no of “red” cans)

Proportional or 
Not?

Susan is trying to get purple paint by mixing cans 

of red and blue paints. 

Table 2 below shows the number of cans of red 

and blue paints that she has used.

Explain whether the number of cans of blue paint 

is in proportion to the number of cans of red 

paint.
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No of cans of red paint 3 9 12 21

No of cans of blue paint 2 4 5 8

No of “blue” cans = 	(no of “red” cans) + 1



Key Ideas About 
Proportion

 Summing up
(1) Proportionality vs Linearity

(2) Direct proportion is NOT just about 
one quantity increases (or decreases) 
and the other quantity also increases 
(or decreases)

(3) Inverse proportion is NOT about 
one quantity increases (or decreases) 
and the other quantity decreases (or 
increases)
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Proportionality:
The WHY

 Important in employment:  Who needs it?

Architect, Baker, Chef, Salesperson, even   

Artist, …
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Artist: the late Anthony Poon (Singaporean, b.1945 – d. 2006)
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Proportionality:
The WHY

 Important uses in daily life: 

(1) Recipes in cooking

(2) Travelling

(3) Grocery shopping
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$2.90 per jar 
(50g)

$5.50 per jar 
(100g)

$9.90 per jar 
(200g)

Is the cost of a jar of coffee directly proportional to 
the mass of coffee?
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$3.85 (2 l ) $4.75 (3 l ) $8.20 (5 l )

Is the cost of fabric softener directly proportional 
to the quantity of fabric softener?

The 1.216 kg bunch of bananas costs $2.68.
The 1.048 kg bunch of bananas costs $2.31.

Is the cost of bananas directly proportional to its mass?
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 Another important use in daily life: 

For those who like to take selfies…

Beauty in the Human Face: 

A beautiful face is one with the proportions of the 

length of the nose, the position of the eyes and the 

length of the chin, conforming to some aspect of the 

Golden Ratio (1.618).

Check out the following URLs: 

https://www.intmath.com/numbers/math-of-beauty.php

Length of face to 
width of face

width of face to 
distance between eyes

The Way 
Forward

How do we teach towards the big 

idea about Proportionality?

 Deconstruct the BIG IDEA ~ turn it into 

several smaller units. 

This requires identifying instances in the 

mathematics curriculum where proportionality 

is applied.
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The Way 
Forward

Topics where proportionality is applied 
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Number + Algebra Measurement + Geometry Statistics + Probability

Fractions Similarity of figures Pie chart, bar chart
Histogram with equal 
class width

Percentages Scale drawing, enlargement

Ratios, Rates Arc length, area of sector

Reading of scales Trigonometric ratio (acute
angle)

Gradient of a linear 
function

The Way 
Forward

 Provide students with opportunities to 

explore different ways to solve a 

mathematical problem
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[Source: New Syllabus Maths (7th Ed) 1 Express, p. 150]

Teach the concept of gradient, NOT the formula --
- does the size of right-angled triangle matter? 
Why or why not?

The Way 
Forward

 Highlight the fundamental concepts 

involved

 Look back at the BIG IDEAs and 

Consolidate the units where the BIG 

IDEAs are applied at regular intervals 

(e.g., at the end of each term)
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What does the value of gradient (e.g., 2) mean? Why is this important? 
Imagine being asked to draw a line passing through (1, 3) and with 
gradient 2. Can you draw the line without working out its equation? Deconstructing 

Equivalence

What is Equivalence?

Why is it important?

How do we teach towards the 

big idea about Equivalence?

How is it featured in the 

Singapore Secondary 

Mathematics Curriculum? 
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Illustration 2



Pattern 
Generalisation

Some schools teach this topic as 
last unit ~ giving low emphasis

Some mathematics teachers tell 
students: 

“Can see means can see, 

Cannot see means cannot see!”

~ trivialising the importance of the 

generalising skill

DO NOT undervalue this topic!

Generalising skill is important.
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Pattern 
Generalisation
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An Example

Pattern 
Generalisation

Functional rules produced by students 
directly from the diagrams include:

(a) 2 1 3
(b) 3 1 2
(c) 3 2 1
(d) 3 5
How do you think the students had interpreted 
the underlying structure of the pattern?
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An Example

Different looking 
but equivalent

(Chua & Hoyles, 2014)
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Thank you for 
your presence!
Feedback and comments are welcome.

Email: boonliang.chua@nie.edu.sg


