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WEEK 1 
- In maths lessons there is an almost exclusive focus on procedural efficiency at the expense of 

conceptual understanding 

o More focus on the answer than how to get there. 
- Students feel that maths is inaccessible (related to ability rather than effort), abstract, and 

value free. 
 

CHILDRENS DEVELOPMENT OF MATHS CONCEPTS 
MATHEMATICAL DEVELOPMENT: KEY PROCESSES 

Early development: more than just counting 
- New research, developmental, cognitive and neurocognitive, indicates mathematical concepts 

can develop from first 6 months and before language develops to express these concepts 
o A child starting to count is one sign of development. 

§ However, we shouldn’t only look for counting as this could be rote learnt or 
learnt as a procedure. 

§ They might to have a deep understanding of what is actually happening. 
- Children’s mathematical development is ‘embodied’ in their experience 
- Spatial reasoning is central to innate mathematical development; counting and development 

of quantity (number) is connected with spatial abilities. 

o Spatial reasoning is more important than counting 
o Linked to innate mathematical capacity 

o STEM learning  
§ Shift to broader processes (from just being able to count). 

- Noticing similarity and difference, patterns and relationships is key to successful 
mathematical thinking 

o See how things relate… 
o Not just getting questions right or wrong 

 
MATHEMATICAL DEVELOPMENT (video) 

- Intuitive notions – observing, visualising the three dimensional world 
- Noticing patterns 

o Not just in numbers and blocks, it is embodied in movement, music, gesture, etc. 
o Early generatisations: 

§ Addition to 10 

• 1+9 2+8 3+7 4+6 5+5 etc. 
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- Embodied action (with language) 

o Body is integrated into the mathematical experience, and the language that goes with 
it. 

- Modelling 
o Concrete modelling - E.g. play dough, making sandcastles, etc. 

- Representations (child-initiated) 
o Drawing etc. 

- Developing relationships (structural relations) 
o E.g. relating a 2D shape to a 3D solid. 

- Communicating: symbolic recording (child initiated) 
- NB: mathematical development is not just about learning a skill such as counting. 

 
KEY RESEARCH FINDINGS 

- Children learn at different rates and in different ways 
o Individual brains are networked differently. 

- Development moves from informal notions to concrete/symbolic, abstract and generalised 
ideas 

o Stages are useful (e.g. piaget) but they are not set, as some may advance at a much 
younger age. 

- Mathematical concepts can develop simultaneously 
o Don’t have to wait till yr. 4 to develop multiplication, it may come at the same time 

as addition. 
o Limitation of such a set and sequential curriculum. 

- Children who do not develop abstract ideas do not see underlying pattern and structure from 
an early age. 

- Children learn when they are challenged to think beyond existing concepts 
 

VIEWS OF MATHEMATICS LEARNING 
- Children acquire concepts through action (embodiment) 

o Notion of the whole child, movement, gesture, etc. 
o Holistic approach. 

- Children construct and develop their own ways of doing mathematics (constructivist) 
- New concepts and understandings are linked to a child’s existing knowledge base 

(scaffolded) 
o Zone of Proximal Development - Vygotsky 
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- Mathematics learning can be abstract and generalised earlier than traditionally believed 

o Can have fairly young children using symbols and generalisations. 
o Some evidence as young as 4 yrs. old. 

- Learning as a social activity (social-constructivist) 
o E.g. learning in a tutorial. 

o Bounce ideas off each other 
- Cognitive neuroscience approaches 

o MRI scans can show what is happening in the brain when solving maths problems. 
 

EMBODIMENT 
Embodied mathematical development 

- How do children develop the process of noticing similarity and difference? 
- What is the role of spatial reasoning in developing mathematical knowledge? 

- How do children develop spatial structure? 
- What is the role of colinearity (horizontal and vertical coordination)? 

 
Perceptuo-motor activity and imagination (Nemirovsky and Borba, 2003) 

- Relationship between body activity and mathematical understanding 
o E.g. kids learning to count as they walk up steps. 

o If kids are less active, will their mathematical thinking be affected?? 
- Young children’s mathematics developed through dynamic/kinaesthetic action 

 
SOCIO-CONSTRUCTIVIST PERSPECTIVES 
- Socially constructed meaning developed through negotiation and consensus within the 

community of learners 

o Doesn’t work well if children aren’t engaged in what is going on. 
- The impact of the learning environment and the role of the teacher pedagogical knowledge 

impacts on mathematical development 
 

HOW CAN WE PROMOTE ATHEMATICAL THINKING? 
- Provide experiences that challenge children’s mathematical thinking and problem solving 

o Need to develop your own design thinking, critical evaluation of the design, etc. 
o Kids need to see connections. 
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- Assist children in seeing the underlying structure of different mathematical situations  
- Provide a range of experiences in which children explore various patterns in numerical and 

spatial situations  

o Don’t limit experiences – e.g. textbook work. 
- Provide activities that require children to interpret, describe, explain, question, analyse, 

critique, debate, justify, and predict.   
o Need to be able to interpret graphical information from kindy, as the whole world is 

in visual graphics; its not just about numbers anymore. 
o The entire NAPLAN test is visual graphics. 

o Statistics is very much part of mathematical thinking 
§ E.g. by the end of yr. 6 be able to interpret a graph that tells them that climate 

change is happening and how it will be in 50 years time. 
o Moving to more sophisticated form of mathematical thinking rather than simple sums 

and counting. 
 

CONCEPTUAL UNDERSTANDING 
- Conceptual understanding is built on making links between representations of mathematical 

ideas  
o If they don’t make links, they can’t observe and record those links. 

- Children’s mathematical links, or lack thereof, can be observed through verbal and written 
explanations, modeling, and pictorial, ikonic and notational recordings 

 
CONCEPT DEVELOPMENT THROUGH CHILDREN’S IMAGERY 

- Task to draw your image of a hundred 
- Images created were either static or dynamic in nature (Thomas, Mulligan & Goldin,2002) 

- Dynamic imagery linked to high achievement  
- Imagery influenced creation of mathematical concepts e.g. “My dad’s truck goes 100” 

 
LEARNING MATHEMATICS THROUGH CHILDREN’S PICTURE BOOKS 

- Language of mathematics (e.g. positional language) 
- The role of pictures/imagery to embody mathematical ideas 

- Predictive reasoning (i.e. what will happen next?) 
- Spatio-temporal concepts (e.g. how much longer will it take?) 

- Literacy and counting 
- Number and pattern 


