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Outline of Workshop

• Mathematics Teaching 

– Singapore Teaching Practice

– Pedagogical Content Knowledge

• Overview of Big Ideas in Our Curriculum

– What and Why

• Teaching towards Big Ideas

– Improper Fractions (Primary 4)

– Mixed Numbers (Primary 4)

– Product of Proper Fractions (Primary 5)
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For Lee Shulman (1987), PCK

“identifies the distinctive bodies of knowledge 

for teaching. It represents the blending of 

content  and pedagogy into an understanding of how

particular topics, problems or issues are organized,

represented, and adapted to the diverse interests and

abilities of learners, and presented for instruction.”

Pedagogical Content Knowledge (PCK)

PCK encapsulates the notion of Big Ideas.



Mathematics Teaching

A focus on the ‘big ideas’ of mathematics is the key  to

developing  teachers’ mathematical content knowledge 

and their capacity to respond effectively to curriculum

documents (Charles, 2005; Clarke et al., 2012).

Big Ideas express ideas that are central to mathematics.
They bring coherence and connect ideas from 

different strands and levels (MOE, 2018 p. S2-3). 



Enhancing Mathematics Teaching with Big Ideas

When teachers view content from the lens of 
big ideas of mathematics, they will

• have a greater awareness of how concepts are 
built in preceding and succeeding grade levels 
and content strands

• make use of connections and links within and 
between such ‘big ideas’ to make them 
explicit to students



Big Ideas in Our Curriculum: What 

8 clusters of big ideas

– Equivalence

– Proportionality

– Invariance

– Measures

– Functions

– Notations

– Diagrams

– Models

Handout  

S2-4 to S2-5

(MOE, 2018)



Big Ideas in Our Curriculum: Why

To provide rich learning experiences for our 
students, teachers need to make visible the 
mathematics across different contents, strands 
and levels in terms of :

1. Centrality 

2. Coherence

3. Connections

4. Continuity



Lesson on Improper Fraction

How is this content on improper fraction 

linked to other content or concepts?
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Making Connections to Whole Numbers

Source: Shaping Maths Teacher’s Planning Guide 1A and 1B



Making Connections to Whole Numbers

Source: Shaping Maths Teacher’s Planning Guide 1B and 5A



Teaching Towards Big Idea: Improper Fractions

When the denominator is 2, we need
2 pieces of      to make 1 whole.

When the denominator is 3, we need
3 pieces of      to make 1 whole.

When the denominator is 4, we need
4 pieces of      to make 1 whole.
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Big Idea of Equivalence



Teaching Towards Big Idea:  Mixed Number

Source: Shaping Maths Teacher’s Planning Guide 4A

What is a Mixed Number?



Teaching Towards Big Ideas: Mixed Number

Demonstrating what are 
4

5
l and 1 

1

10
l ?

Connections to Real-life Contexts



Teaching Towards Big Idea: Mixed Number

Provide students with the lens to look at equivalence –
mathematical objects in different forms and yet, they express 
the same part-whole relationship (Equivalence criterion).
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Big Ideas about Equivalence 

MOE (2018, S2-11)



Let’s Reflect…

Ritchart (1999, p. 462) comment that ‘… two 

teachers working from the same syllabus can 

teach radically different content depending     

on the emphasis, context and applications     

that they give each topic’.



Teaching Towards Big Ideas

1. Plan and implement lessons that 

– link different activities and 

– frame them to provide relevance and 

– as routes of engagement with the contents

2. Reflect on issues of student learning and 
engagement as well as the domain



Teaching Towards Big Ideas

3. Frame big ideas as a sentence, with a verb, 
that provides direction and teaching ideas

4. 3 different kinds of big ideas 

– Big ideas about content

– Big ideas about learning 

– Big ideas about the domain

Reference
Ian Mitchell et al., (2017). Using ‘big ideas’ to enhance teaching and learning.
Teachers and Teaching, 23:5, 596-610.

Develop conceptual 
Understanding of the 
content



Teaching Towards Big Ideas
8 prompts in Content Representation (Loughran et al.,(2001)

1. What do you intend students to learn about this idea?

2. Why is it important for students to know this?

3. What else you know about this idea? (that you do not intend 
students to know yet)?

4. Difficulties and /or limitations connected with teaching this idea

5. Knowledge about students’ thinking which influences your 
teaching of this idea

6. Other factors that influence your teaching of this idea

7. Teaching procedures (and particular reasons for using these to 
engage with this idea)

8. Specific ways of ascertaining students’ understanding or confusion 
around this idea (include likely range of responses)



A Common Teaching and Learning Issue …

John had     kg of rice. He used      of it. How 
much rice did he use? 

–

[Common wrong answer]



Teaching Towards Big Ideas: Product of Proper Fractions

Source: Shaping Maths Teacher’s Planning Guide 5A



Proper fraction multiply by Proper Fraction
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What do you notice? 

Teaching Towards Big Ideas: Product of Proper Fractions



Big Idea about Proportionality



Conclusion

How do we teach towards Big Ideas?

1. Identify the conceptually connected ideas 
and link them in a more connected way

2. Make the connections to bring out the 
essence of what students are learning

3. Integrate and build on existing teaching 
actions/practices to make  connections 
across topics and levels


