
Mathematics Teachers 

Conference 2018 

S4: Teaching towards big ideas in mathematics 
 

Mdm Low Leng 

Academy of Singapore Teachers 



Overview 

◉ To appreciate the ‘why’ behind the ‘what’ of teaching 

towards big ideas in mathematics; 

◉ To understand the ‘when & how’ of teaching towards 

big ideas in mathematics; 

◉ Hands-on session 

◉ Conclusion 



89 years ago… 

Let the main ideas which are introduced into 
a child’s education be few and important, and 
let them be thrown into every combination 
possible. (p.2)  

(Whitehead,1929)  



The Importance of Big Ideas  

◉ When specific responses to specific tasks or questions are 

learned by rote, that knowledge does not generalize.  
[Carpenter & Franke, 2001] 

◉ Most K-12 mathematics students do not construct the 

meaning of core concepts and principles, cannot relate 

concepts to problem-solving skills and procedures, and 

view mathematics as a collection of isolated, 

meaningless procedures to be memorized, not 

understood.  
[Schmidt, 2001]  



◉ The thinking behind ‘this approach’ is that, if we can 

connect a new idea being taught to related ideas 

that have been previously learned, it is more likely 

that the new knowledge will be assimilated. 

 

◉ Focusing the learning of each strand in mathematics 

around a few big ideas makes it easier for students to 

relate new knowledge to previously learned ideas.  

The Importance of Big Ideas  



What are Big Ideas? 

◉ 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.      

                                                              [Charles, R. 2005] 

 

◉ Big Ideas express ideas that are central to mathematics. 

They  bring coherence and connect ideas from different 

strands and levels. 

[MOE Sec Maths 2020 draft syllabus] 



CPDD HOD Seminar 2017 

◉ One of the key shifts is to present Mathematics as a 

coherent and connected body of knowledge using 

big ideas 

◉ Clarifications: 
o Big ideas are not new content 

o It’s about emphasizing coherence and connectedness 

that bring about better understanding and appreciation 

o All students can benefit from understanding big ideas 



CPDD HOD Seminar 2017 

◉ Teaching towards big ideas is a pedagogical shift. 

 

◉ Instead of teaching topic by topic, teachers help 

students see the connections among mathematical 

ideas and help students organise their knowledge 

better. 





2020_Sec Math_Syllabuses_Apr2018_Draft Version_160418 (1).pdf 



8 clusters of big ideas: 
 

Equivalence 

 

Function 

 

Proportionality 

 

Notations 

 

Invariance 

 

Diagrams 

 

Measure 

 

Models 

 





Our mathematics framework: 

CPDD Secondary Mathematics 2013 & 2020 syllabuses 

2020 2013 



How do you teach "sum of interior and 
exterior angles of polygons" to your 

students? 

Individually, reflect on: 





How & When do we teach towards Big Ideas? 

◉ Integrate into current sequence of instructions or lessons 

◉ Find an opportune point, within this sequence, to make 

the connections and bring out the big idea 

◉ Build in opportunities for reasoning and communication 

◉ Build on current effort in making connections across 

topics and add on the ‘vertical’ connections.  



Example – Teaching of Graphs 

Usual way of teaching: 

◉ Given an equation  Fill up the table of values  plot 

the points and draw the graph 

Teaching towards big idea: 

Students to understand that:  

◉ There are different representations – as a table, verbally, 

algebraically and graphically 

◉ Characteristics of graphs and properties of functions 



Example  
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Suggested Questions to ask: 

◉ Why do you match graph A, equation C and table B with rule 

A? How do you know? 

◉ What do you think is the difference between graph A and 

graph C? 

◉ What are the characteristics of graph D? 

◉ How many more input-output pairs can this rule generate? 

How do you know how to join all the points plotted? 



Big Idea about Functions 

◉ Relationship between input and output according to a 

rule or operation 

◉ Can be represented in multiple ways 

◉ Undergird many applications of mathematics and 

modelling of real world phenomena 



Hands on 

◉ You are given a topic in a particular strand. 

◉ Discuss how you would: 
○ Integrate this into current sequence of instructions or lessons 

○ Make connections and bring out the big idea 

○ Add on the vertical connections 



Big Idea Strand Topic 

Proportionality Numbers 

Geometry 

Ratio 

Similarity  

Equivalence Algebra 

 

Statistics 

Algebraic Expressions 

Algebraic Equations 

Statistical Representations 

Measure Numbers 

Statistics 

Conversion of units 

Probability 

Mean and standard 

deviation 





Example of a vertical connection 

What is the height of the school’s flag pole? 



In a nutshell… 
◉ Teaching towards big ideas helps students develop 

deep and robust understanding of maths 

◉ Provide opportunities for reasoning and communication 

◉ As teachers, help students make connections between 

topics within the level (horizontally) and across the level 

(vertically) 
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