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This paper reviews the book Big Ideas in Mathematics edited by Tin Lam Toh and Joseph Boon 

Wooi Yeo. The book is the eleventh in the series of Yearbooks produced by the Association of 

Mathematics Educators in Singapore. The book is a compilation of papers presented at an annual 

conference of the Association in 2018. It is a valuable resource for mathematics teachers in 

Singapore and elsewhere. The introductory chapter, by Yeo and Toh, clarifies the theme of the 

book: Big Ideas in Mathematics. It provides an overview of the next twenty chapters classified 

into three main sections. Section One is on general perspectives of Big Ideas in Mathematics and 

Mathematics education, Section Two is on content knowledge and teaching ideas of selected Big 

Ideas in Mathematics, and Section Three is on pedagogical practices in teaching towards Big Ideas 

in Mathematics.  

 

The focus of the five chapters, Chapters 2-6, in Section One is on various general viewpoints of 

Big Ideas in Mathematics and Mathematics education. The first two chapters present two broad 

views of mathematics (including statistics) while the next three chapters look at the development 

of Big Ideas in mathematics education from different perspectives. This section begins with 

Chapter 2, where Koh and Tay describe three breakthrough ideas in the history of mathematics, 

framed in the contexts of three “great crises” in mathematics – the discovery of irrational numbers, 

the foundations of calculus, and the foundations of mathematics. Through the lens of the 

development of mathematics in history, Koh and Tay hope to enable teachers to appreciate the 

significance and influence of these breakthrough ideas, so as to facilitate teachers to build 

connections across these ideas. On the other hand, Zhu in Chapter 3 proposes statistical thinking 

as an alternative Big Idea to understand the world around us: one that is different from the kind of 

deterministic mathematics described in Chapter 2.  

 

In Chapter 3, readers will learn to appreciate the differences between statistical and mathematical 

thinking, some key characteristics of statistical thinking, and its importance in guiding our 

thinking, learning, and daily life in this era of big data in the 21st century. In Chapter 4, Wagner 

looks at the development of Big Ideas in mathematics education from a different perspective: he 

believes that these ideas develop as responses to human concerns, and so the teaching of 
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mathematics should be positioned as being responsive to community and environmental concerns 

in order to support responsible citizenship oriented around sustainable development and peace. 

Hurst, in Chapter 5, makes use of Big Idea-thinking to re-conceptualize mathematics education. 

He highlights the importance of connections within and between Big Ideas as the essence of Big 

Idea-thinking, and the expression of these connections in terms of learning sequences and 

trajectories. Hurst further classifies Big Ideas into three broad categories of sequential Big Ideas, 

umbrella Big Ideas, and process Big Ideas using an extensive model.  

 

In Singapore, Big Ideas are categorized differently in the 2020 Singapore school mathematics 

syllabus (MOE, 2018): they are framed around four recurring themes in mathematics (namely, 

properties and relationships; operations and algorithms; representations and communications; and 

abstractions and applications). The syllabus document specifies eight clusters of Big Ideas 

(namely, equivalence, invariance, functions, models, diagrams, notations, measures, and 

proportionality), but it emphasizes that these eight Big Ideas are not meant to be authoritative and 

comprehensive. In Chapter 6, Choy examines the four recurring themes and the eight clusters of 

Big Ideas in the syllabus document and presents the notion of teaching towards Big Ideas. He also 

discusses some challenges and suggests what teachers can do to mitigate some of the difficulties 

surrounding the worthwhile task of teaching towards Big Ideas. 

 

In Section Two, Chapters 7- 14, some Big Ideas in mathematics in the 2020 Singapore school 

mathematics syllabuses are explored so as to uncover more about these Big Ideas and to suggest 

some teaching ideas. As the eight clusters of Big Ideas specified in the syllabus document are not 

meant to be exhaustive, this section also includes some other Big Ideas. In Chapter 7, Yeo K. K. 

J. reviews literature on Big Ideas in mathematics, Big Ideas for teaching and learning, and the Big 

Idea of equivalence. Then he proposes three activities on equivalence that can be introduced in the 

primary mathematics classroom. Tay, in Chapter 8, also discusses the Big Idea of equivalence but 

he uses examples from the Singapore pre-university mathematics curriculum. According to Tay, 

one must have a deep consideration of the nature of mathematics in order to engage in discussion 

on Big Ideas in mathematics. This chapter also looks at the Big Idea behind solving equations 

(namely, the technique of “isolating the unknown”) and the Big Ideas of definition and notation. 

Closely related to the Big Idea of equivalence is the Big Idea of invariance. In Chapter 9, Toh P. 

C. demonstrates how invariance threads across several topics horizontally across content strands 

and vertically across levels by giving examples of invariance in geometry at the primary and 

secondary levels, and number theory at the pre-university level. 

 

The Big Ideas of functions and mathematical modelling in secondary school mathematics are 

discussed in Chapter 10. Yap believes that the introduction of empirical flavour in the teaching of 

related topics will be able to illustrate to students the essence of these topics. This chapter also 

provides two possible lesson plans incorporating the ideas that he has proposed. In Chapter 11, 

Seshaiyer and Suh also advocate the use of mathematical modelling as a Big Idea in teaching 

mathematics to solve real world tasks that involve not only mathematics but other disciplines as 

well. They give an example of a modelling task given to a class in an elementary school during a 

lesson study and discuss the solutions from some students. They believe that this kind of task can 

provide students with the opportunity to engage in the four pillars of 21st century skills: 

communication, collaboration, critical thinking, and creative problem solving. 
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Next, Yeo J. B. W. unpacks the Big Idea of proportionality in Chapter 12 by examining how the 

concepts of proportion, ratio, rate, and variation are connected to one another, so that primary and 

secondary school teachers are better equipped not only to explain to their students the similarities 

and differences among these concepts but also to connect these ideas into a coherent whole and to 

appreciate how proportionality is used in real life. Chapter 13 also deals with Big Idea of 

proportionality but from another perspective. In this chapter, Chua suggests presenting secondary 

school students with different real-world situations in order for them to identify those that depict 

proportionality. He then discusses the underlying idea behind the concept of proportionality and 

its connections to other topics such as gradient, trigonometry and statistics. 

 

All the above chapters in Section 2 deal with Big Ideas across topics. But there are also Big Ideas 

within a specific branch of mathematics, for example, calculus. In Chapter 14, Toh T. L. paints a 

portrait of how pre-university calculus lessons would appear for a teacher who has a deep 

understanding of “Big Idea of calculus education”. The examples on building up students’ 

repertoire of concept images are drawn from the current pre-university mathematics curriculum on 

calculus. 

 

In Section Three, Chapters 15-21, some pedagogical practices that might help teachers teach 

towards Big Ideas in mathematics are presented. This section begins with the use of an approach 

called teaching through problem solving in Chapter 15. Although Lim illustrates this pedagogy 

using the concept of area in the primary school classroom, and in the process brings in the Big 

Ideas of measure and invariance, the reader can potentially apply the teaching method to another 

topic to draw out other Big Ideas. In this teaching approach, the teacher acts as a facilitator during 

students’ presentation of their solution to the given problem and subsequent class discussion. 

 

Notably mathematical vocabulary plays an important part in connecting mathematical ideas during 

teacher instruction or student discussion. So, in Chapter 16, Kaur, Wong, Toh and Tong analyzed 

data from a large-scale research in Singapore to study how widespread the emphasis among 

secondary school teachers on developing mathematical vocabulary in their students was. They also 

use Marzano’s six steps for effective vocabulary instruction to illustrate, through examples drawn 

from the research study, how teachers may facilitate the development of mathematical vocabulary 

during their instruction. 

 

Having the correct mathematical vocabulary is the first step to connecting and communicating 

mathematical ideas. In Chapter 17, Cheng and Koh note that primary school students have 

difficulty in expressing themselves. The focus of their chapter is on the design and use of journal 

writing prompts to support students in developing mathematical concepts, reasoning and 

justifying, and in communicating their ideas. They provide a model on how to design such journal 

prompts, based on Big Ideas and big process ideas. They also discuss three kinds of journal 

prompts (content, process, and affective prompts), with examples from their work with teachers in 

a primary school. 

 

Another way to develop students’ reasoning and justifying skills is to use typical textbook 

problems to generate new problems. In Chapter 18, Dindyal explains how to use standard 

secondary school textbook problems to form conjectures and to generate counterexamples. He also 
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illustrates how typical problems can be modified to elicit inductive reasoning (so as to generalise) 

or deductive reasoning (e.g. justifying and proving). In contrast, Leong, in Chapter 19, uses typical 

problems from one page of a secondary school textbook to sift out a “small idea”, then extends it 

into a Big Idea across neighbouring topics in the same chapter. Continuing with this method of 

inquiry, Leong extends the Big Idea beyond the chapter to a ‘bigger idea’ among other topics in 

the textbook. Finally, he extends the “bigger idea” to an overarching mathematical idea of 

representation in mathematics. Leong concludes his chapter by encouraging teachers to use this 

method of inquiry for other ‘small ideas’ to sift out new Big Ideas. 

 

On the other hand, in Chapter 20, Seto, Choon and Pang focus on the organizing of the teaching 

of a topic around Big Ideas by engaging teachers to construct a web of interconnected ideas (WICI) 

for the topic and to draw up the Content Representation in Mathematics (M-CoRe) in relation to 

the WICI. M-CoRe is helpful to elicit Big Ideas in the content and Big Ideas in teaching to develop 

students’ understanding of that content. Seto et al. also provide illustrations of their WICI and M-

CoRe tools through the teaching of mixed numbers at Primary 4 and simple probability at 

Secondary 2. Last but not least, Low and Wong advocate a whole school approach to connect 

mathematical topics and Big Ideas, not just horizontally within a level, but vertically across levels. 

In Chapter 21, Low and Wong give an example of finding the height of the school flag pole, which 

can be implemented across three levels (namely, Secondary 1 to 3). In each level, students will use 

a different method based on the topics that they have learnt for that level, but the unifying 

underlying principle behind all three methods is actually the Big Idea of proportionality. Low and 

Wong conclude the chapter by discussing some issues and challenges that teachers may face when 

teaching for vertical connection. 

 

It is apparent from the chapters in the book that there are diverse interpretations of Big Ideas in 

mathematics presented by the authors. However, despite the differences in opinions among the 

authors, two common trends run across the chapters in this book. They are: (i) Big Ideas are about 

connections across the various mathematical ideas; and (ii) with an emphasis on Big Ideas in the 

mathematics curriculum across all levels of school mathematics, it necessitates teachers to re-

consider their understanding of mathematics (school mathematics in particular) and the nature of 

mathematics. 
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