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Research Lesson Study Report 

Exploratory talk in mathematics lesson study 

Vivian Bull, Rebecca Malkin and Hannah Thompson 
Rockmount Primary School, London, United Kingdom 

Abstract 

Context: This lesson study was carried out in a primary school context with Year 6 pupils learning 
mathematics. The school is Rockmount Primary School, a state-funded urban primary school on the 
border of inner London, serving a mixed-income community. The school teaches pupils aged 3 to 11, 
with English as the main language of instruction. The inquiry was needed because the mathematics 
content was new and potentially difficult for pupils to access immediately, and the team wanted to 
explore whether structured exploratory talk could support understanding, reasoning and problem 
solving.  

Aims: The inquiry focused on how Year 6 pupils could be helped to use structured exploratory talk 
routines to develop reasoning and problem-solving skills in mathematics, especially in relation to 
sequences, nth term, and algebraic thinking. The team also wanted to improve the quality and balance 
of pupil participation in talk, especially for quieter pupils and for pupils who tended to dominate 
discussion.  

Methods: The inquiry used a research lesson study approach. The lesson study team consisted of 
three staff members: a deputy headteacher/senior oracy lead, an oracy lead/class teacher, and a class 
teacher/STEM lead. The participants were Year 6 pupils. Three case pupils were selected to represent 
different patterns of participation and attainment. Evidence included lesson observations, post-lesson 
student interviews, post-lesson team discussions, planning notes, and whole-class assessment 
judgements recorded in the workbook. 

Findings: The evidence suggests that structured exploratory talk supported access to challenging 
mathematical concepts. In Research Lesson 1, some pupils benefited from partner discussion, but 
participation was uneven: quieter pupils could remain passive, while more confident pupils could 
dominate. In Research Lesson 2, the introduction of talk tokens, changed groupings, and groups of 
three led to more balanced discussion, stronger engagement, and greater confidence, especially for 
the quieter case pupil. The evidence also suggests that these strategies supported both curriculum 
understanding and oracy development. 

Conclusions, originality, value and implications: The lesson study suggests that structured talk routines 
such as talk tokens, sentence stems, participation systems, and flexible grouping can make challenging 
mathematical thinking more accessible while improving the quality of classroom dialogue. A key 
implication is that teachers need to model and scaffold not only mathematical reasoning but also how 
pupils can contribute to discussion when they are uncertain. The study also suggests possible wider 
implications for formative assessment, inclusion, and whole-school oracy practice. 

Keywords: exploratory talk; oracy; talk tokens; mathematics; algebra; nth term; reasoning; problem 
solving; lesson study 



2 
 

Context 

This research lesson study took place at Rockmount Primary School, a state-funded primary 
school in an urban area on the border of inner London, serving a mixed-income community. 
The school has 447 pupils on roll, teaches pupils aged 3 to 11, uses English as the main 
language of instruction, and has 38 first languages represented across the school. 22% of 
pupils have specific learning difficulties or disabilities. 

The lesson study focused on Year 6 mathematics. Across the two research lessons, pupils 
were learning to calculate the nth term in a sequence and to think in algebraic terms. The nth 
term is a specific algebraic formula that allows you to find any term in the sequence without 
having to list all previous terms. The team selected this focus because it was a new and 
challenging concept for pupils, and they anticipated that not all children would be able to 
access it straight away. They therefore wanted to explore whether structured exploratory talk 
would support shared thinking, extended dialogue, and deeper understanding.  

Co-researchers 

The lesson study group consisted of: 

• Vivian Bull, Deputy Headteacher / Senior Oracy Lead  
• Rebecca Malkin, Class Teacher / Oracy Lead  
• Hannah Thompson, Class Teacher / STEM Lead  

A group talk protocol was developed, centred on equality, curiosity, respectful challenge, 
confidentiality, focus on pupil learning rather than teacher performance, and following 
through agreed next steps. 

Overall aims of lesson study 

The overall aim of the lesson study was to investigate how structured exploratory talk 
routines could help Year 6 pupils develop reasoning and problem-solving skills in 
mathematics, especially in relation to sequences and algebra. 

For students’ learning, the team aimed to help pupils: 

• identify and describe patterns in sequences  
• understand and calculate nth term rules  
• represent relationships using algebraic expressions  
• justify their reasoning clearly  
• use dialogue to support mathematical problem solving  

For teaching and curriculum, the team aimed to understand which talk structures best 
supported access to challenging concepts, balanced participation, and deeper reasoning, and 
how these approaches might improve future teaching. 



3 
 

 
Motivation/need for this lesson study & review of existing approaches 

The rationale for our lesson study was that the mathematical content was new and 
conceptually demanding, and the team predicted that not all pupils would be able to access it 
immediately. This particular cohort had a high proportion of pupils with SEN and were 
working at a lower attainment level than previous year groups. In addition, there were some 
behavioural challenges, and prior assessment data indicated that pupils had struggled to 
grasp similar concepts in the past, suggesting that this learning would be particularly 
challenging for them. We wanted to use exploratory talk to create opportunities for shared 
thinking and extended dialogue to support understanding.  

Existing classroom approaches included the use of learning partners, changed on a fortnightly 
basis and organised through defined partner 1/partner 2 roles. Sentence stems and 
participation systems, such as the use of named lolly sticks, had also been previously 
implemented. These strategies had been systematically embedded within classroom practice 
for the previous five months. The use of shared resources to support dialogue between 
partners had also been trialled.  

A key challenge in the context was that pupils differed substantially in their confidence, 
listening, willingness to contribute, and tendency either to hold back or dominate. The lesson 
study therefore sought to examine how structured talk routines might improve both 
curriculum learning and the quality of participation. 

We trialled a number of approaches to support the pupils’ exploratory talk including: 

• partner 1 / partner 2 structures  
• exploratory talk ground rules  
• shared whiteboards and shared resources  
• talk tokens and sentence stems  
• flexible pairings and groups of three  
• varied roles and participation systems  

The team hoped these approaches would support more balanced participation, greater 
confidence for quieter pupils, and stronger mathematical reasoning for all learners. 

Focus and research questions 

Research question: How can we help Year 6 pupils to use structured exploratory talk routines 
to develop reasoning and problem-solving skills in mathematics?  

The lesson sequence focused on: 

• identifying patterns and making predictions  
• finding the nth term method  
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• applying algebraic thinking and problem solving  
• representing relationships using algebraic expressions  
• justifying ideas using exploratory talk  

The team chose this focus because the concept was challenging and new to pupils, and 
because they wanted to explore whether explicit talk structures could help children access 
the mathematics more effectively. 

They hypothesised that structured exploratory talk, supported through routines such as 
sentence stems, partner structures, and shared resources, would help pupils articulate 
reasoning, participate more fully, and develop stronger understanding. After RL1, the team 
refined this hypothesis to include the importance of talk tokens and varied groupings. 

Lesson study plan and activities 

Research Lesson 1 planned focus 

• understanding how to calculate the nth term in a sequence  
• supporting talk through partner structures, sentence starters, exploratory talk rules, 

participation systems, and shared resources  

Research Lesson 2 planned focus 

• developing thinking in algebraic terms  
• adapting support in response to RL1 through talk tokens, changed groupings, group 

size of three, and shared resources  

The mathematical learning outcomes we were aiming for included pupils: 

• spotting changes between terms in a sequence  
• expressing a rule in words  
• writing algebraic expressions such as 3n + 2  
• understanding what n represents  
• substituting values of n  
• explaining reasoning using sentence stems such as “I noticed…”, “This works 

because…”, and “If n is…, then the term will be…”  

The team’s post-lesson discussion after RL1 identified the need to vary pairs and groupings, 
introduce talk tokens, and use groups of three so that pupils could take more balanced roles 
in discussion. 

Choice of and rationale for case students 

• Case Student A was a very quiet and respectful pupil who would engage when told to, 
but would not willingly ask for help or answer questions unless sure of the answer. He 
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relied on other children in partner work, was working just below age-related 
expectations, and struggled with comprehension and problem solving. He was 
selected because he represented a pupil who might find it difficult to enter discussion 
independently and who might benefit from structured support. 

• Case Student B was quietly confident, willing to speak up, and intrinsically motivated. 
Her listening skills were good, but she struggled with more complex tasks and could 
rush her work. She was working at age-related expectations. She was selected 
because she represented a pupil who engaged readily in talk but whose understanding 
could become insecure when tasks became more complex. 

• Case Student C was very confident in whole-class, partner, and group work. He 
instinctively took the lead, had a high opinion of his academic achievement, and was 
working at high expectation. He was selected because he represented a confident 
pupil whose challenge was not participation but balanced listening and collaboration. 

Assessment of how each student would have progressed if we had taught the 
usual/previous curriculum for these lessons 

Our predictions for the class as a whole, based on how pupils might have progressed without 
the explicit oracy focus, were: 

• Achieve overall goals (A): 5  
• Exceed overall goals (E): 6  
• Still struggling / further support (FS): 4  

These figures reflect curriculum/subject knowledge predictions rather than a full combined 
curriculum-and-oracy judgement. 

Research Lesson 1 (RL1) 

Aims of RL1 

To help pupils understand how to calculate the nth term in a sequence, while using structured 
exploratory talk to support shared reasoning and participation. Learners had some basic 
experience with algebra, but had not heard of the nth term before this lesson.  

Pupils were asked to work with a partner to solve the following problem. A shared whiteboard 
was provided to each pair.    
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Following a whole class dialogue, the teacher modelled how to calculate the nth term in a 
sequence. Pupils were then given a further problem to solve with their partner, applying their 
newly acquired knowledge.   

 

After another whole-class discussion, pupils worked with a partner to apply their 
understanding of the nth term to answer a range of questions.  
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Prior to the lesson, pupils had participated in a circle time session during which the concept of 
exploratory talk had been introduced. Pupils worked collaboratively to develop a set of 
‘Exploratory Talk Ground Rules’ for their class. These rules were revisited just before the 
exploratory talk task began. Although pupils had some prior experience of engaging in 
exploratory talk activities, this experience was limited. 
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Predictions for each case student  

• Case student A: The team predicted that he would remain mostly silent unless directly 
asked, possibly contributing after hearing a partner’s idea first. His explanations were 
expected to be short but accurate, with limited elaboration. Written work was 
expected to show collaborative identification of a pattern and possibly a simple 
algebraic rule. 
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• Case student B: The team predicted that she would join discussion confidently, use 
sentence stems, respond to and challenge a partner’s ideas, and be willing to share 
with the whole class. However, her reasoning might not be fully developed and 
written work might show rushed attempts or corrections. 

• Case student C: The team predicted that he would initiate talk quickly, explain 
reasoning immediately, interrupt or dominate, and eagerly contribute to whole-class 
discussion. Written work was expected to show confident identification of the pattern 
and quick calculations or sketches. 

Observations of case students and implications for RL1 

• Student A:  In RL1, Case Student A took a back seat and let partners lead the 
discussion. He answered questions but did not pose his own, and did not have much 
opportunity to problem solve because he was responding to closed questions from 
others. He appeared to lack confidence and did not engage in much extended 
dialogue, though he could show understanding when prompted. He did participate in 
choral responses enthusiastically, which surprised the team, and verbalised what he 
was doing while solving an equation. He was able to correctly explain his thinking, but 
he was unable to demonstrate secure mathematical reasoning skills. This suggested 
that partner structures alone were not enough to secure balanced participation, and 
that more explicit mechanisms were needed to help quieter pupils enter the 
discussion. 

• Student B: Case Student B listened and responded directly to her partner. She and her 
partner appeared collaborative and confident, but both misunderstood the concept, 
so the talk did not automatically support correct learning. She used sentence stems 
and could continue once corrected, and she thought aloud, but still struggled to 
secure the mathematical understanding without adult support. This suggested that 
talk structures needed to be paired with stronger scaffolding of conceptual 
understanding and perhaps different grouping arrangements. 

• Student C: Case Student C spoke first each time, led all discussion, questioned his 
partner, and often behaved “like the teacher”. He accessed the concepts relatively 
easily, but his discussion was unbalanced and he did not always listen closely. The 
team were surprised that he was less engaged in whole-class discussion and fiddled 
with his whiteboard and pen. This suggested a need for structures that would reduce 
dominance and increase balanced listening. 

Student Interview Feedback on RL1 

• Case Student A said he liked using the lolly sticks (participation system), noted that 
some people were not listening, and said he would only answer if he was sure.  

• Case Student B said she really enjoyed working with a partner and talking it through, 
and that she would probably have struggled if working independently.  

• Case Student C said he knew a lot of algebra but did not know what the nth term was 
or how to work it out, and now felt pretty confident using it. He also said it helped him 
“go into my partner’s brain and help him a bit more.”  
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The team’s main next-step decision after RL1 was to introduce talk tokens and vary groupings 

Research Lesson 2 (RL2) 

Aims of RL2 

To develop pupils’ thinking in algebraic terms while improving the balance and quality of 
discussion through talk tokens, changed groupings, and groups of three. In between RL1 and 
RL2 pupils had a further lesson about solving simple algebraic equations.  

Pupils worked with a partner to discuss the following problem. Learners were provided with 
concrete resources and a shared whiteboard.  

 

After whole-class dialogue, pupils worked in trios using exploratory talk to debate another 
mathematical problem. They were introduced to talk tokens to support the discussion.  
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Predictions for each case student  

• Case student A: The team predicted that he would successfully understand the lesson 
objective with some experimentation and an opportunity to discuss his understanding 
with others and listen to their explanations. They predicted that he would wait for 
others to speak first, echo ideas once more confident, and use sentence stems more 
consistently than in RL1. They expected a short observation rather than extended talk, 
and a simple attempt at an algebraic rule and reasoning sentence. 

• Case student B: The team predicted that she would struggle to grasp the 
mathematical concept initially and would require it to be broken down into smaller 
steps. Through targeted questioning and faded examples, she would be more likely to 
succeed. While working alongside others the team predicted that she would take an 
instigator role, use sentence stems to structure talk, articulate thoughts while 
problem solving, but possibly become rushed and move on before checking 
understanding. 

• Case student C: The team predicted that he would understand the mathematical 
knowledge required to succeed and would be able to demonstrate this by explaining 
to others and suggesting strategies to solve the challenge.  During group discussion, 
the team predicted that he would try to lead confidently, but that talk tokens might 
prevent him from taking over the whole conversation. They expected confident 
sharing in group and class discussion, supported by clear written reasoning. 

Observations of case students and implications for future teaching 

• Case Student A initially needed time to adjust to the new grouping, but then used talk 
tokens effectively and became willing to share his thinking. He thought aloud, 
challenged others in his group, and his confidence visibly grew. He even took the lead 
at one point and used the shared whiteboard to record the group’s thinking. Although 
he was slightly unsure when feeding back because the group had not completed the 
problem, the difference in his engagement and confidence was marked. This 
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suggested that talk tokens and changed groupings can significantly improve 
participation and confidence for quieter pupils. 

• Case Student B took the role of instigator and used her talk tokens first, even when 
unsure what she wanted to say. She verbalised her thinking throughout, used 
sentence stems when challenging others, listened to peers’ ideas, and did not 
dominate as much as in RL1. However, the evidence suggests that she still sometimes 
spoke before securing full conceptual understanding. This suggested that confidence 
in talk does not guarantee secure mathematical understanding, and that teachers still 
need to scaffold how pupils use discussion to clarify ideas. 

• Case Student C’s discussion became more balanced. He was highly engaged, agreed 
with and challenged peers, listened with greater concentration, and showed less 
fiddling. His body language indicated active listening, and he extended his own 
thinking through dialogue by justifying his thinking. During whole-class discussion he 
challenged a peer directly rather than relying only on teacher-mediated exchange. He 
demonstrated a secure conceptual understanding throughout, with the most notable 
changes evident in the way he interacted with and engaged with his peers. This 
suggested that talk tokens and balanced grouping can help confident pupils become 
more collaborative and attentive listeners as well as strong contributors. 

Student Interview Feedback on RL2 

Relevant comments included: 

• Case Student A said he enjoyed using the talk tokens because they stopped pupils 
cutting one another off and gave everyone a chance to speak. He also felt he did 
better with his talking skills because everyone in the group had a chance to talk.  

• Case Student B said she enjoyed using the symbols to agree/disagree, that the tokens 
stopped people speaking too much, and that she had got better at problem solving.  

• Case Student C said the lesson was fun because it involved a lot of problem solving 
and hard thinking, and that the talk tokens were helpful because they gave others a 
chance to speak. 

Findings 

The lesson study found that structured exploratory talk helped pupils access a challenging 
mathematical concept and supported both learning and participation. Across the evidence, 
four main findings stand out: 

• First, exploratory talk supported access to difficult mathematics. All learners were able 
to access a challenging concept with varying degrees of fluency, and that high-quality 
dialogue strongly supported this. 

• Second, the particular structure of talk mattered. In RL1, sentence stems, partner 
routines and shared resources were helpful, but they did not by themselves prevent 
passivity or dominance. In RL2, talk tokens, flexible groupings and groups of three 
improved the balance and quality of discussion. 
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• Third, quieter pupils benefited especially strongly from the revised structures. Case 
Student A showed the clearest change, moving from limited participation in RL1 to 
active contribution, challenge, and growing confidence in RL2. 

• Fourth, confident pupils also benefited, but in a different way. Case Student C 
remained strong academically, but the revised structures improved his listening, 
concentration and balance in discussion rather than simply increasing talk. 

Two additional Year 6 classes were also taught the same lesson. It was noted that they did not 
have as much success with supporting pupils’ understanding of the nth term rule and in using 
exploratory talk to support their understanding as the lesson study group, suggesting more 
support is provided in how to scaffold pupils’ use of talk to access mathematical concepts and 
in how to help children who are unsure how to spend their talk tokens.  

What changes will this make to the way to future teaching? 

The team plans to embed talk tokens, flexible groupings, sentence stems and participation 
systems more deliberately in future teaching. The study also highlighted the importance of 
scaffolding how pupils can contribute when they do not yet know the answer, for example by 
asking a question or building on another pupil’s idea. 

What changes will this make to the teaching of this curricular sequence to other classes in 
future? 

We see wider value in adapting structured talk routines for other curriculum areas, particularly 
where pupils need to explain, justify, interpret evidence or solve problems. There are also 
implications for professional development and for developing more consistent whole-school 
expectations around talk. 

Post RLS student assessments and comparative table 

The end-of-inquiry curriculum outcomes for the 15 listed pupils are identical to the pre-lesson 
prediction table. 

Outcome category Likely outcome 
estimated if 

taught as usual 
(a) 

Outcome at end 
of lesson study 

(b) 

b minus a 

Total students achieving overall 
learning goals 

5 5 0 

Total students exceeding 
overall goals 

6 6 0 

Total students still struggling 
and requiring further support 

4 4 0 
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The numerical whole-class assessment table does not show a difference between these very 
broad, estimated hypothetical outcomes and the actual outcomes, but many details of  
positive effects of these oracy strategies on the children’s learning are provided in this report.  

Any resources or approaches that you created or trialled 

The inquiry trialled several classroom approaches and resources, including: 

• sentence stems for exploratory talk  
• partner 1 / partner 2 structures  
• exploratory talk ground rules  
• shared whiteboards  
• shared problem sheets  
• talk tokens  
• groups of three  
• agree/disagree symbols  
• varied groupings  

These were designed to support balanced discussion, visible reasoning, and collaborative 
problem solving. The talk-token system, in particular, appears to have been effective in both 
ensuring that more pupils had a chance to speak and in reducing over-dominance by more 
confident speakers. 

Significant quotations 

Examples of significant pupil quotations include: 

• “I enjoyed using the talk tokens because we couldn't cut each other off and it gives 
everyone a chance to speak.” (Case Student A, RL2)  

• “The tokens stopped people speaking too much.” (Case Student B, RL2)  
• “The tokens were really helpful as it gives people chance to speak and people who 

usually speak more won't be speaking for 5 hours.” (Case Student C, RL2)  
• “If it was independent I would probably be struggling if I didn't have X to talk to.” 

(Case Student B, RL1)  
• “Now I feel pretty confident using it.” (Case Student C, RL1, on nth term)  

A significant teacher-level learning was the importance of helping pupils adopt both instigator 
and listener roles, and of modelling how to contribute even when unsure. 

Changes to practice 

The team did collect more evidence after making a change: RL2 functioned as an adapted 
lesson following the post-lesson discussion after RL1.  As a result of the observations and 
findings, the team changed: 
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• grouping structures  
• the balance of pair and group work  
• the use of explicit participation structures  
• the introduction of talk tokens  
• the use of sentence stems and visual supports  
• the level of teacher scaffolding for pupils unsure how to contribute  

The biggest impact on student learning was the improvement in access, confidence, and 
quality of dialogue created by structured participation systems, especially talk tokens and 
varied grouping.  The biggest change to subsequent teaching is the intention to embed talk 
tokens and carefully designed group structures more consistently. 

Reflective evaluation 

The evidence suggests that the lesson study worked well in several respects. It generated 
detailed observations of pupil learning, enabled the team to identify problems in RL1 and 
respond quickly in RL2, and helped make pupil thinking more visible through dialogue. 

A major surprise was the difference made by talk tokens and varied groupings, especially for 
the quieter case pupil. The team also noted that all pupils spoke positively about the lessons 
and felt they had learned something new. Another important learning point was that 
confident pupils also needed structure, not to increase their talk, but to improve listening and 
balance. 

One disappointment was that pupils in classes that were not involved in the lesson study 
demonstrated less success in acquiring the mathematical concept, despite having received 
the same prior mathematics and oracy inputs.  This suggests that the effectiveness of the 
lesson may depend on the teachers’ understanding and implementation of the talk strategies, 
suggesting a need for further CPD or lesson study experience. Another challenge was that 
some pupils struggled to know how to contribute if they did not yet know the answer. 

What seemed to support successful lesson study included collaborative reflection, clearly 
documented planning and observation, and a shared professional protocol focused on pupil 
learning rather than judgement of teaching.  Advice to others would likely include: use explicit 
structures, vary groupings thoughtfully, observe pupils closely, and scaffold not only subject 
knowledge but also how to participate in dialogue. 

Overall, the team appear to have learned that structured exploratory talk is not an optional 
add-on but a core support for inclusive mathematical learning. 

Ethical considerations and relationships 

The team noted that research data, including observational notes, video or audio, should be 
stored securely. They also noted the need to check parental permissions before filming 
children in school and to ensure anonymity when sharing findings. 
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There were no major issues relating to hierarchy within the research team because the 
members were all part of the senior leadership team and intended to treat one another as 
equals in the study. Other members of the senior leadership team, including the headteacher, 
were consulted throughout the process to provide guidance and support for the project.  

The team noted a further ethical consideration: some pupils may feel less able to contribute 
because of confidence, language development, SEND needs, or friendship dynamics, and talk 
structures themselves may disadvantage quieter pupils or pupils who process language 
differently if not carefully scaffolded. 

Making the lesson study findings public 

The team intends to share the learning with colleagues, particularly the impact of structured 
talk strategies such as talk tokens and sentence stems, and the importance of teacher 
modelling and scaffolding. Findings will be shared with colleagues during dedicated staff 
meetings, during which they will review the key findings, analyse recorded examples of 
classroom dialogue, and contribute recommendations to inform future best practice. Staff 
will also be encouraged to review the full report independently. 

Parents, carers, and the wider school community will be informed of the process, with key 
findings communicated through multiple channels, including the school website, newsletter, 
and parent workshops dedicated to oracy. There are also possible whole-school implications 
for oracy and formative assessment. 

Next steps 

Likely next steps emerging from the study include: 

• embedding talk tokens into future teaching  
• refining flexible grouping and group roles  
• improving scaffolding for pupils who are unsure how to contribute  
• sharing successful strategies with colleagues  
• exploring how structured talk routines could be adapted beyond mathematics  
• strengthening consistency across classes through staff development  

The team plans to continue embedding identified next steps within mathematics in the Year 6 
classroom. We also plan to extend this work by drawing on the findings of this study in order 
to promote the development of effective exploratory talk across classes and other curriculum 
areas 
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