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Maths on the Move: Learning through movement 

Editors: Professor Geraldene Codina, Dr Lauran Doak (University of Derby) 

This Lesson Study case study was completed as part of the Department for Education (DfE, UK) nasen 

Universal SEND programme. 

Abstract  

Context: This case study was conducted in a mainstream secondary school and focused on two 

female pupils with Special Educational Needs and Disabilities (SEND). Using the Lesson Study model, 

the research explored how movement-based learning and manipulatives could support engagement 

and understanding in mathematics, particularly for learners with cognitive and social communication 

needs. 

Aims: The study aimed to evaluate the impact of movement-based activities and tactile resources, 

specifically algebra tiles, on the mathematical performance of pupils with SEND. It sought to identify 

how spatial dynamics and kinaesthetic strategies could be used to enhance conceptual 

understanding and motivation in mathematics. 

Methods: Three lesson study cycles were planned and observed collaboratively. Activities included 

learning about angles through movement in large spaces and solving algebraic problems using 

manipulatives. Observations focused on pupil engagement, comprehension and independence. Pupil 

voice was gathered to assess enjoyment and perceived learning. Ethical consent was obtained for 

anonymised publication. 

Findings: Movement-based activities and manipulatives significantly improved engagement and 

understanding for both pupils. A larger space was essential for successful movement tasks. Pupil A 

showed strong conceptual grasp using algebra tiles but was reluctant to record answers. Pupil B 

required initial support but progressed to independent problem-solving, expressing enjoyment and 

pride in her success. The maths department has since invested in manipulatives for wider use. 

Implications: The study highlights the value of movement and manipulatives in supporting inclusive 

maths teaching. It recommends considering spatial arrangements and differentiated resources to 

meet diverse needs. These strategies not only benefit pupils with SEND but also help close 

attainment gaps for disadvantaged learners more broadly. 

Keywords 
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manipulatives 
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Lesson Study for Inclusion and Special Educational Needs and Disability 

(ISEND): Case Study 

Maths on the Move: Learning through movement 
Using movement-based activities and manipulatives like algebra tiles improved the engagement and 

understanding of mathematical concepts for two pupils with SEND.  
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BACKGROUND INFORMATION 

 

LESSON STUDY STEPS  
See Appendix 1 for the Lesson Study Steps 
 

 

Ethical consent has been sought to publish this data anonymously. 

 

LESSON STUDY SUMMARY 
Research focus Maths, movement, SEND, Maths on the Move (MOTM), 

manipulatives 
 

Type of setting Mainstream Secondary School 
 

Case study pupil(s) Pupil A (female) (age 11-12) is identified as having Special 
Educational Needs and Disabilities (SEND). She may be 
neurodivergent and shows signs of Pathological Demand Avoidance 
(PDA). The possibility of dyscalculia is also being investigated. Her 
behaviours can be quite challenging. Pupil A has difficult 
relationships with peers.  
 
Pupil B (female) (age 11-12) has a syndrome which results in a 
degree of cognitive impairment. She struggles in Maths, but she 
does like the subject. Pupil B struggles to read social situations, 
which can make her quite vulnerable and easily led. Pupil B has an 
Education, Health and Care Plan (EHCP). 
 

Roles of the Research 
Team 

- SENDCo (Special Educational Needs and Disabilities Co-
Ordinator) and Assistant Headteacher 

- Lead for Engagement 
- Maths teacher 
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Research question What is the effect of using Maths on the Move?1 and manipulatives 
on the performance of learners identified as having Special 
Educational Needs and Disabilities (SEND)? 
 

Overview/Key information This case study explores the impact of Maths on the Move 
(MOTM)2 and manipulatives (specifically algebra tiles) on the 
learning of two female pupils with SEND in a mainstream secondary 
school. Through a three-cycle lesson study, the team trialled 
movement-based activities and tactile resources to support 
understanding of mathematical concepts such as angles and 
algebra. The pupils responded positively, with increased 
engagement and improved conceptual grasp—particularly when 
activities were adapted to suit their needs, such as using a larger 
space or differentiated tile sets. The study concludes that 
movement and manipulatives can enhance motivation and 
performance in Maths for SEND learners, and recommends 
embedding these strategies more widely across the department. 
 

Evidence-informed 
practice 

Using movement-based activities and manipulatives like algebra 
tiles improved the engagement and understanding of mathematical 
concepts for two pupils with SEND.  
 

 

KEY LITERATURE SHAPING THE LESSON STUDY 

Reference  Alias, N. H., Shahrill, M., Nurhasanah, F., & Adnan, M. (2024). The 
Effects of Virtual Algebra Tiles on the Performance of Year 8 
Students in Solving Algebraic Linear Equations. International 
Journal of Mathematics and Mathematics Education, 2(3), 175–
192. https://doi.org/10.56855/ijmme.v2i3.1067  
 

Morris, J. L., Daly-Smith, A., Archbold, V. S., Wilkins, E. L., & 
McKenna, J. (2019). The Daily MileTM initiative: Exploring physical 
activity and the acute effects on executive function and academic 
performance in primary school children. Psychology of Sport and 
Exercise, 45, Article 101583. 
https://doi.org/10.1016/j.psychsport.2019.101583  
 
Shoval, E. (2011). Using mindful movement in cooperative learning 
while learning about angles. Instructional Science, 39(4), 453–466. 
https://doi.org/10.1007/s11251-010-9137-2  
 

Key point(s) of note It has been reported that movement in Maths has a large positive 
effect on Maths performance and on student motivation.  This 
feeds into students associating enjoyment levels with their ability to 
learn new things (Morris, Archbold, Bond, and Daly-Smith, 2022). 
An example of this is in the research by Shoval (2011), where 
students used chairs laid out in hexagons to demonstrate their 
ability to form angles and understand directional points. A variety of 
kinaesthetic tools (manipulatives) have also been researched. 

                                                            
1 CMXSC. (2023) Maths on the Move. https://www.cmxsc.co.uk/motm  
2 GT Sports. (2023). Maths on the Move. https://gtsports.co.uk/services/maths-on-the-move/ 
 

https://www.cmxsc.co.uk/motm
https://gtsports.co.uk/services/maths-on-the-move/
https://gtsports.co.uk/services/maths-on-the-move/
https://doi.org/10.56855/ijmme.v2i3.1067
https://doi.org/10.1016/j.psychsport.2019.101583
https://doi.org/10.1007/s11251-010-9137-2
https://www.cmxsc.co.uk/motm
https://gtsports.co.uk/services/maths-on-the-move/
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Algebra tiles, for instance, are often used to help students 
understand abstract concepts like variables and equations by 
physically moving and manipulating these tiles to represent 
algebraic expressions. One study found that using tangible methods 
such as algebra tiles helps students with SEN develop a deeper 
understanding of algebraic principles (Alias et al., 2024). 

 

 

TIMING OF LESSON STUDY ACTIVITIES 

Week 1:  

Lesson Study Cycle 1 
Lesson objective 
How can I demonstrate my knowledge of labelling angles by working as a team? 
 
The first lesson used chairs laid out in hexagons in order to learn about angles. The first attempt 
was not successful (in a smaller enclosed space), but when the activity was reattempted in a 
larger space, both pupils joined in and showed positive engagement with the activity.  
 
This was confirmed through the use of Pupil Voice, where both students said they enjoyed the 
activity and understood the learning in the larger hall. 
 

 

LS Cycle 2 
Lesson Objective 
How can I demonstrate my knowledge of algebra by using tiles to represent unknowns? 
 
Algebra 1 
The second session used manipulatives as the movement in maths for function machines3, 
teaching the concept of algebra. The first of these two lessons largely focused on introducing the 
use of manipulatives and the meaning of the tiles.  
 
Pupil A understood the tiles and grasped the meaning immediately.  
Pupil B needed a lot of support to find the tiles, and the instructions needed to be repeated.  
 
Pupil A opted for the tiles without the numbers written on to progress further, whilst Pupil B 
opted for the tiles with the numbers written on to support her learning. 
 
 

 

LS Cycle 3 
Lesson Objective: 
How can I demonstrate my knowledge of algebra tiles by solving algebraic problems with them? 
 
Algebra 2 
In the following lesson, they used the tiles immediately to start solving algebra problems.  

                                                            
3 A function machine is a teaching tool that helps students understand how inputs are transformed into 
outputs using a specific mathematical rule, often represented visually as a box or diagram. It supports early 
algebra learning by making abstract concepts like functions and operations more concrete and accessible 
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Pupil A was immediately able to manipulate and move the tiles to get the correct answer, 
although she was reluctant to write anything down in her book. She sometimes found the tiles 
distracting and built a house with them whilst waiting for the next task instructions.  
Pupil B was supported by an adult for the first few attempts, but then really started to understand 
and complete independently. She expressed the view that using tiles was fun, and it felt good to 
get the right answers.  
 

CONCLUSIONS AND NEXT STEPS 

The use of Maths on the Move can be successful when there is careful consideration of how 

students will feel when using their bodies to move around a space – the small space was too 

constricting with the risk of bumping into others, but the larger space worked well.  

The students were highly successful using the Maths on the Move strategies. The maths department, 

as a result, has ordered manipulatives to use in lessons for a variety of concepts, and we look to 

embed this into our practice—this helps to close the gap with a range of disadvantaged learners, not 

just those with SEND.  
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Appendix 1 – Lesson Study Steps 

 
 
 

Plan and  
Study 

1.  Select the case study pupil(s) (1 or 2) and decide on the curriculum focus (i.e. Dance, Maths, 
etc.). 

2.  Arrange who will be in the Lesson Study team. 
 

3.  Decide on the research question relevant to the Lesson Study.  
For example, ‘How can we increase the engagement of two pupils with autism in Dance?’ 
 

4.  Shape and develop the Lesson Study based on research literature. 
 
For example, draw on research from the Education and Endowment Foundation, or an academic 
journal, such as the British Journal of Special Education, or the Journal of Special Educational 
Needs (JORSEN). 
 
NB. Steps 3 and 4 may happen in conjunction with one another, or the Lesson Study team may 
wish to conduct Step 4 before 3. 
 

5.  Set the timeline for the Lesson Study. 
For example, three dance lessons running over a three-week timeframe. 
 

Review 
and Plan 

6.  1 of 3: Conduct Review and Planning meeting 
Decide on the ‘additional to and different from’ provision that will be embedded for each pupil. 
Remember, the provision needs to lead towards answering the research question (see Step 3 
above). 
 

Teach 

7.  Teach 1st Research Lesson: jointly observe and assess the case study pupil(s). Focus on the 
efficacy of the ‘additional to and different from provision’ put in place for each case study pupil. 
 
Post-lesson interview with case study pupil(s) 
 

Review 
and Plan 

8.  2 of 3: Conduct Review and Planning meeting. Focus on what went well and what needs 
amending/what the next step is.  
Based on the review, decide on the ‘additional to and different from’ provision that will be 
embedded in the next Lesson Study for each pupil.  
 

Teach 

9.  Teach 2nd Research Lesson: jointly observe and assess the case study pupil(s). Focus on the 
efficacy of the ‘additional to and different from provision’ put in place for each case study pupil. 
 
Post-lesson interview with case study pupil(s) 
 

Review 
and Plan 

10.  3 of 3: Conduct Review and Planning meeting. Focus on what went well and what needs 
amending/what the next step is. 
 

Teach 

11.  Teach 3rd Research Lesson: jointly observe and assess the case study pupil(s). Focus on the 
efficacy of the ‘additional to and different from provision’ put in place for each case study pupil. 
 
Post-lesson interview with case study pupil(s). 
 

Review 
and 

evaluate 

12.  Review and evaluate Lesson Study; focus on case study pupil(s) learning and progress, and the 
efficacy of the ‘additional to and different from provision’. 
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