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Play, talk, think: Fostering mathematical reasoning in reception classrooms. 
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University of Reading 

This report forms part of a PhD research study, exploring how 

mathematical reasoning (MR) can be developed in young children at the 

start of their formal mathematics education. Existing MR literature 

typically focuses on older children, or pre-school settings.  The study 

addresses the research gap by exploring how reception teachers support 

MR within the Early Years Foundation Stage (EYFS) in primary schools.  

This report examines how teachers plan for MR, the dialogic strategies 

they use in adult-child interactions during purposeful play, and how they 

encourage children to express their reasoning.  Using a multiple case 

study methodology, data from planning documents and interviews were 

analysed, using a researcher-developed framework.  Early findings 

suggest that questioning, modelling, and scaffolding are key strategies 

used by teachers to promote MR.  The study proposes a broader 

understanding of MR, reflecting how young children mathematise 

everyday experiences, with implications for practice, curriculum, and 

teacher education. 

Keywords: play; dialogue; reasoning; early-years 

Introduction and context 

This report forms part of a PhD study investigating the role of teacher-child dialogue 

in the development of mathematical reasoning (MR), when children are engaged in 

self-chosen activities. The PhD study grew from my MA research, which identified 

that creative and collaborative activities generated the most mathematical language 

among the participating reception children. I wondered how teachers could develop 

MR through intentional dialogue whilst engaged in these shared, playful activities. 

This report focusses on the first part of that study, answering the research question, 

“How did the teachers in this study plan for the development of children’s 

mathematical reasoning, when engaged in self-chosen activities?” 

Literature review 

Play 

Children in England typically start school at four-years-old, entering a reception class 

which bridges the gap between pre-school and compulsory education, which begins a 

year later in Year 1 (Gov.UK, 2019). Reception children follow the Early Years 

Foundation Stage (EYFS)Framework, a curriculum based around playing and 

exploring, active learning, and creating and thinking critically. Learning is expected 

to take place in an environment providing opportunities for indoor and outdoor play, 

led variously by children or adults (Department for Education, 2023b), often resulting 

in well-resourced, purposeful classrooms, where children can self-select activities and 

equipment, playing and directing their own learning over sustained time periods. 
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Interactions between adults and children during these self-chosen activity times are 

especially important for disadvantaged children to progress well, yet the quality of 

these interactions vary greatly, depending on teacher competence (Ofsted, 2015).  

This report focusses on how teachers plan to develop children’s MR through self-

chosen activities, commonly referred to by early years teachers as ‘continuous 

provision’ or ‘enhanced provision’.  ‘Continuous provision’ refers to the resources 

and opportunities ordinarily available within the classroom environment, which 

children can access freely.  ‘Enhanced provision’ refers to additional resources and 

opportunities set out by the teacher to encourage specific types of play and learning. 

Dialogue 

Dialogue is widely considered essential for developing reasoning and understanding, 

yet research into dialogic teaching in reception classes is scant (Muhonen et al., 

2016). Dialogue is more than just talk, and although primary children often engage in 

discussion, their independent dialogue is often off-task, highlighting the importance 

of intentionally teaching dialogic strategies to develop tools for learning (Howe et al. 

2019).  In early years settings, where children have more autonomy over their activity 

choices, it is imperative to create deliberate opportunities for talking, questioning and 

extending thinking to foster early mathematical proficiency (Ofsted, 2015). However, 

limited teacher understanding can result in discourse that is overly prescriptive or 

lacks challenge (Muhonen et al., 2016). Although young children know many 

mathematical words as part of their everyday language, using specific vocabulary is 

essential to mathematical dialogue, as expressing abstract thought requires precise 

language (Riccomini et al., 2015).   

Reasoning 

Mathematical reasoning may be defined as a systematic thought process, taking 

existing numerical or spatial knowledge and applying it to new situations (Davidson 

et al., 2019).  However, early MR is less formal and less complex than the definitions 

offered by many theorists, since MR research often concerns older children, and 

theoretical conceptions and empirical findings for MR for young children are scant. 

Early MR can only build on existing mathematical knowledge, and signifies 

the start of organised mathematical learning.  For reception children, MR may include 

experimental activities, everyday contexts and familiar representations such as objects 

(Lindmeier et al, 2018).  Consequently, the starting point for mathematical reasoning 

must involve practical experimentation, basic connections, and the identification of 

patterns, with ideas presented in non-verbal forms.  Communicative functions 

including explanations and other discursive processes are key developmental areas, 

which may not be overtly mathematical but are necessary building blocks in the 

development of MR. Herbert and Williams (2021) assert that problem-solving offers 

opportunities for MR when children are working together, applying their knowledge 

to new challenges and unfamiliar contexts. MR is elicited when the context is used to 

build understanding through communicative processes, such as discussion or 

questioning, while also promoting classroom norms that emphasise the value of all 

contributions, and ensure regular checking for understanding.   

In consideration of these factors, it became necessary to broaden the definition 

of MR for young children, allowing for everyday reasoning in mathematical contexts, 

and the mathematisation of everyday activities.  The PhD study therefore adopted the 

following definition of MR for reception class children:   
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Mathematical Reasoning (MR) in young children refers to the early development 

of structured mathematical thinking, demonstrated through the ability to 

recognise, describe, and explain relationships between mathematical concepts, 

using verbal or non-verbal strategies, typically through experiential activities in 

real-world contexts. (Gormley unpublished) 

Methodology 

The PhD study used a multiple case study methodology to explore how the 

participating teachers planned to develop children’s MR through self-chosen 

activities.  Each case was examined to understand its unique context before a cross-

case analysis was conducted, drawing connections between cases to uncover broader 

insights into the views and values which informed the teachers’ planning.   

Data were collected from four primary schools in the south of England.  Two 

schools were located in small villages, one was located in a large village, and one was 

located in a small town.  Schools and teaching staff were given gender-neutral 

pseudonyms, with all the names within a setting having the same initial letter from A 

to D.   Characteristics of the participants and their settings are shown in Table 1. 

 
Table 1 

Characteristics of participants and their settings 

 

The data for this part of the study was provided by the class teacher from Ash 

and Chestnut, and the lead teacher from Birch and Dogwood.  It consisted of written 

planning documents for mathematics lessons and continuous / enhanced provision, 

teacher interviews and a follow up email for clarification or further information.    

Initial analysis of the planning documents and interview responses was 

undertaken using the CODE-PLAN framework (Konig et al., 2021), adapted for self-

chosen activities rather than teacher-led lessons.  However, the wide variation in 

written documents made difficult to fit the data into the framework.  Consequently, as 

themes emerged, a new coding framework was developed, which was used to 

structure the results in this report.  The six broad themes are identified in Figure 1. 

 
Figure 1  

Thematic framework used to analyse teachers' planning documents and interview responses 

 

 

 

 

 

 

 

 

 

 

 

School Ash Birch Chestnut Dogwood 

Children 1 class 

9 children 

2 classes 

60 children 

1 class 

9 children 

2 classes 

60 children 

Teachers 1 teacher 

‘Alex’ 

2 teachers 

‘Bobby’ (lead) 

‘Blake’ 

1 teacher 

‘Cody’ 

2 teachers 

‘Dale’ (lead 

‘Drew’ 
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The six themes shown here were divided into subthemes as the analysis 

progressed.  The pathway illustrating the chain of influence between themes can be 

explained in the following way.  Sources of influence inform the role of the teacher 

and the role of the environment in the children’s learning.  The role of the teacher 

informs the dialogic strategies to be used.  The role of the environment is the context 

for the task creation.  Dialogic strategies involve adult-child interactions to encourage 

MR.  Task creation involves purposely planned opportunities for reasoning and 

dialogue, freely available within the classroom environment.  The role of the child 

centres around agency, with dialogic strategies and task creation highlighting 

teachers’ expectations for independent learning.   

The results emerging from this thematic analysis provided an overview of the 

planning processes for both mathematics lessons and self-chosen activities in each of 

the four case study schools, establishing an understanding of how planning created 

intentional opportunities for the development of mathematical reasoning.  This 

understanding of planning processes helped to inform the observational part of the 

research project, signposted, but not explored in this report. 

Findings 

The most common subthemes identified by the participating teachers are highlighted 

in Figure 1.  The findings are synthesised in this report, illustrating how the six 

themes combined to create a journey of playing, talking and thinking, as teachers 

planned for the early development of children’s MR. 

All four schools followed the EYFS statutory framework (Department for 

Education, 2023b) alongside the non-statutory guidance in Development Matters 

(Department for Education, 2023a) which provided the foundation for the schools’ 

curricula.  Planning for mathematics teaching in the two smaller schools was taken 

directly from a commercial scheme: Teaching for Mastery from the NCETM, or 

White Rose Maths.  The two larger schools drew upon different elements from a 

range of published resources to create bespoke teaching and learning plans.  

Professional dialogue played an important role in how all four teachers planned for 

developing MR, alongside a range of additional sources of influence, including 

established theoretical frameworks and more recent initiatives grounded in academic 

research. 

Play 

The teachers in this study universally believed in the value of learning through play, 

outlined in the EYFS statutory framework.  They considered their role during self-

chosen activity times as one of ‘co-player’, observing, assessing, facilitating and 

extending the children’s learning as they played together, emphasising that a 

purposefully planned and well-resourced environment was a key factor in creating 

opportunities for MR outside of a mathematics lesson.  Frequently used dialogic 

strategies included modelling vocabulary and supporting problem-solving, as 

opportunities for MR arose.    

Alex (Ash School) was particularly influenced by the  author and play-

advocate, Greg Bottrill. They had introduced Bottrill’s ‘Drawing Club’, a cross-

curricular approach to learning which incorporates numbers, patterns, or mathematical 

facts into the children’s drawings as they create shared stories.  These intentional, 

planned opportunities to develop MR through purposeful play led to high engagement 

and independent learning.  
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Dialogue 

Birch School had begun to use the ShREC approach, developed by the Educational 

Endowment Foundation, to guide teacher-child interactions whist engaged in 

collaborative, creative activities (James, 2022).  ShREC advocates using descriptive 

and affirming language when initiating a dialogue, modelling vocabulary to expand 

understanding, then asking questions which extend the children’s thinking.   

Similarly, Dogwood School had begun to use Bloom’s (1956) taxonomy, a 

hierarchical framework of learning objectives, to guide their teacher-child 

interactions.  Dale (Dogwood School) and colleagues were developing questions 

which progressed from basic recall to higher-order thinking, to help children develop 

MR at appropriate individual levels. Encouragement, asking questions and prompting 

responses were the predominant dialogic strategies used by all four teachers in this 

study, giving children vocabulary and language skills to express their thinking and 

develop their MR. 

Reasoning 

In the larger schools, creative, shared activities were purposefully planned into written 

documents for continuous provision, whereas in the smaller schools, activities grew 

more organically from the children’s interests.  For example, multilink cubes provided 

a planned mathematical context for exploring measurement through building, 

prompting explanations around ‘longer’ or ‘shorter’.  Conversely, setting out a teddy 

bears picnic inspired numerical problem-solving in a role-play context. 

Across all four schools, the teachers’ role was to extend the children’s 

mathematical thinking and encourage MR.   Planned dialogic strategies included 

asking ‘How?’ and ‘Why?’ questions, and modelling causal language such as 

‘because’, although questions to elicit higher order reasoning, such as asking children 

to predict an outcome, were rarely considered.  By planning intentional opportunities 

for children to think critically, and apply their mathematical knowledge in new 

situations to solve problems, teachers encouraged the development of early MR. 

Conclusion 

These findings indicate that no single dialogic strategy stands alone, but the various 

strategies interlink and complement each other in the development of MR.  Teachers 

predominantly plan to ask questions, model vocabulary or methods, and explain 

structures.  Children are encouraged to explain their thinking, describe patterns and 

justify their responses.  MR is promoted during self-chosen activities through 

dialogue and discussion, inspired by carefully planned creative activities within an 

enabling environment.   

The second part of this PhD study will examine how closely teachers’ beliefs 

in the value of play for developing MR align with their classroom practices. Video 

observations will be analysed to assess the effectiveness of the teachers’ planned 

dialogic strategies when interacting with the children during self-chosen activities.   

Recommendations for effective practice are likely to include prioritising 

teacher-child interactions during self-chosen activity times, recognising opportunities 

to mathematise everyday opportunities, and intentionally teaching skills to enable 

greater mathematical thinking and reasoning. 
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