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Maulfry Worthington, doctoral research: ‘The genesis of mathematical 
semiosis in early childhood’ 

 

Findings so far - and implications for pedagogy: please note this 
document is covered by copyright. 

 

Doctoral paper 1: Worthington, M. and B. van Oers. Pretend play and the 
cultural foundations of mathematics. European Early Childhood Education 
Research Journal. Accepted for publication. 
 
The findings of this paper are in sharp contrast to previously published research on 
mathematics in pretend play, which found little or no evidence of children exploring 
mathematics in their pretence. The findings show also that where children are 
immersed in mathematical- and graphical-rich environments, bridging home and 
early childhood cultures becomes a natural feature of their pretend play. Effective 
pretend play should be ecologically valid and offer optimum spaces and contexts for 
the social interactions that will induct children as apprentices and participants into the 
cultural knowledge of mathematics.  
 
Findings Implications for practice 

 
The children’s pretend play was entirely 
free and spontaneous, the children 
choosing where (and if) they engaged in 
this play. They chose the focus of their 
pretence, the friends with whom they 
played, the artefacts they used and 
whether to communicate through 
graphicacy. The children decided the 
duration of each play episode and 
whether to return to explore a particular 
interest on another day, or to develop it 
over time over a number of episodes.  
 

Adult-planned play, where adults choose, 
plan and resource themed role-play 
areas, reveals only adults’ perceptions of 
children’s interests, rather than children’s 
authentic and immediate interests that 
have personal cultural meaning. 
 

Considerable evidence of mathematics 
was found within many episodes of all 
the children’s play. These research 
findings revealed that child-initiated play, 
spontaneous, imaginative and often 
complex, also triggers the use of cultural 
mathematical understandings. 
 

It is vital to plan for extended periods of 
free play to allow rich and complex social 
play to develop. This time should be 
uninterrupted by adult demands to leave 
the play.  
 
 

The children’s mathematical explorations 
spanned the breadth of the mathematics 
curriculum. 
 

In early childhood education children 
need opportunities to explore 
mathematics in culturally meaningful 
contexts such as social pretend play. It 
should never be limited to adult-led 
teaching of narrow skills (see for 
example, Moyles and Worthington, 
2011). 
 

Drawing on their home cultural 
mathematical knowledge the children 
imitated and extended ideas that fused 

Developing effective partnerships with 
parents can support teachers’ and early 
years practitioners’ understanding of 
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reality with imagination. 
 

children’s home cultural knowledge of 
mathematics and impact on the support 
they provide children.  
 

The children explored and elaborated 
their social and cultural home 
experiences in their play.   
 
 

Adults need to ensure that they are free 
to observe, document, support and 
occasionally participate in children’s play, 
rather than planning for adult-led groups 
at this time.  

The children’s use of mathematics 
contributed to their play in ways that 
made sense both in the contexts and 
development of their narratives.  
 

Children need to be able to explore their 
existing mathematical understandings 
and extend their understandings in ways 
that make personal sense.   

Sustained play episodes appeared to be 
most effective in allowing ideas to be 
explored and developed, and sometimes 
re-visited over time. 
 

Play ‘after the children have finished their 
work’, in a few minutes at the end of an 
adult-led activity or before ‘going out to 
play’ does not allow for sustained play 
and for ideas and thinking to develop. It 
also sends negative messages about 
how adults perceive and value play. 
 

Adults supported children’s pretence 
though observing and taking an interest, 
through providing resources to support 
children’s interests, through creating 
mathematically- and graphically-rich 
environments; modelling graphics for 
authentic purposes throughout each day, 
and through collaborative dialogue about 
the children’s thinking and 
representations. 
 

Adults need to be available for children 
when they are engaged in pretend play, 
to take and interest in their play 
behaviours, actions and talk. 
 
Creating learning environments rich in 
graphics and mathematics, modelling 
graphics for authentic purposes and 
engaging in collaborative dialogue are all 
significant features of successful pretend 
play, graphicacy and mathematics. 
 

Adults’ documentations of children’s 
pretend play episodes provide valuable 
tools for reflection and learning. 
 

Documenting all children’s pretend play 
episodes through learning diaries is an 
integral aspect of adults’ understanding 
of pretend play 
 

 


