Camtree Digital Library

DIGITAL LIBRARY

Adaptive Teaching: A focus on maths

Editor Codina, Geraldene;Doak, Lauran

Title Adaptive Teaching: A focus on maths

Publisher nasen and University of Derby

Publication date 2025

Download date 2026-07-20 04:06:12

Item License https://creativecommons.org/licenses/by-nc-sa/4.0/
Link to Item https://hdl.handle.net/20.500.14069/999



https://creativecommons.org/licenses/by-nc-sa/4.0/
https://hdl.handle.net/20.500.14069/999

Lesson Study for Inclusion and Special Educational Needs and Disability (ISEND): Case Study

YERigSce Nnasen PN DERBY

Helping Everyone Achieve 8 @@ ——

Adaptive Teaching: A focus on maths

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 lesson study case was conducted in a mainstream primary school to explore adaptive
teaching strategies in mathematics for learners with Special Educational Needs and Disabilities (SEND).
The study focused on supporting problem-solving through inclusive approaches tailored to individual
needs.

Aims: The research aimed to investigate how adaptive teaching—such as visual aids, strategic pupil
pairings, targeted questioning and use of manipulatives—could improve engagement, confidence and
independence in maths problem-solving for pupils with SEND.

Methods: The research employs a case study approach within a lesson study framework, where
educators systematically plan, observe, and refine their instructional practices. The study collects
qualitative data through classroom observations, teacher reflections, and student feedback concerning
the use of various adaptive teaching strategies over a designated timeframe.

Findings: The findings reveal that the most effective factors supporting student success included the use
of visual aids and pairing students with supportive partners. Visual aids made complex information more
accessible, while the presence of a supportive peer fostered deeper engagement and helped build the
child’s confidence in problem-solving. Formative assessment by the teacher was also critical for tailoring
questions to enhance student understanding during lessons.

Implications: Other educators may learn the importance of integrating visual aids and strategic peer
partnerships in their own teaching practices to promote inclusion in mathematics. The study highlights
the need for structured group work routines that encourage active participation and independence
among students. It also suggests that breaking down tasks into manageable segments can facilitate
student autonomy and reduce reliance on direct teacher intervention, thereby fostering a more inclusive
classroom environment.
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Inclusion, special educational needs and disabilities; adaptive teaching; mathematics; formative
assessment; visual aids; group work

Codina, G. & Doak, L. (2025). Adaptive Teaching: A focus on maths. In G. Codina & L. Doak ) J Camtree
(Eds.). Lesson Study for ISEND Derby, UK: University of Derby. Retrieved ‘M DIGITAL LIBRARY
from: https://hdl.handle.net/20.500.14069/999

Acknowledgement: Following completion of the final editing process, the first draft of the abstract to this case
study was generated on 22/08/25, using the Camtree Abstract Writer tool, available at
https://lab.camtree.org/abstract-writer. This tool uses OpenAl’s GPT-40-mini model.



https://hdl.handle.net/20.500.14069/999
https://lab.camtree.org/abstract-writer
https://www.derby.ac.uk/research/themes/public-services/inclusion-and-special-educational-needs-research-cluster/action-research-and-lesson-study-for-isend/

Lesson Study for Inclusion and Special Educational Needs and Disability
(ISEND): Case Study

Adaptive teaching: A focus on maths
Adaptive teaching in maths can usefully include strategies such as progressive knowledge-building,
precise modelling and scaffolding, targeted questioning, use of manipulatives, thoughtful pupil
pairings, and group work. Children might require guidance about how to be actively and effectively
involved in group work.
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BACKGROUND INFORMATION
Type of setting Mainstream Primary School

Case study pupil(s) Pupil A: Year 4 (age 8-9) girl who is working on developing her
memory and applying fluency facts to her work.

Pupil B: Year 4 (age 8-9) boy (summer born), who is in the process
of getting diagnosed, with possible dyspraxia. He is working to
develop his handwriting and apply facts. He is also impacted by
lower attendance.

Roles of the Research Class Teacher, Head Teacher
Team

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 Problem solving, maths, SEND

Research question How can we support children with Special Educational Needs &
Disabilities (SEND) within maths to ensure they can problem solve
effectively?

Overview/Key information Observation of two Year 4 pupils with SEND in maths problem-
solving lessons.
- Three observations were carried out over two weeks.
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- Both children observed can find it hard to apply knowledge in
problem-solving.

- Child B was observed not actively showing ‘traditional’ signs of
listening, but could recall key teaching points afterwards —
reminder that not all active listening looks the same.

- Evidence collected showed that strategies such as clear building
on and up of knowledge and skills, precise teacher modelling
and scaffolding, directed questioning from the teacher, use of
manipulatives, carefully chosen pairings or groupings, ensured
pupil A and B’s success in problem solving.

- The theme for problem solving this term is logic problems.
Children are building up their knowledge and skill in solving
these types of problem.

Evidence-informed practice Adaptive teaching in maths can usefully include strategies such as
progressive knowledge-building, precise modelling and scaffolding,
targeted questioning, use of manipulatives, thoughtful pupil
pairings, and group work. Children might require guidance about
how to be actively and effectively involved in group work.

KEY LITERATURE SHAPING THE LESSON STUDY

Reference Clark, A., Henderson, P., & Gifford, S. (2020). Improving
Mathematics in the Early Years and Key Stage 1. Guidance
Report. Education Endowment Foundation.
https://d2ticdwvoliusb.cloudfront.net/production/eef-guidance-

reports/early-
maths/EEF Maths EY KS1 Guidance Report.pdf?v=1733669197

Dabell, J. (2022, January 27). Teaching Children with Dyspraxia.
Maths — No Problem. [Blog].
https://mathsnoproblem.com/blog/learner-focus/teaching-
children-dyspraxia

Eadle, C. (2023, October 10). Manipulatives and representations —
Helping children to ‘see’ the maths. Education Endowment
Foundation.
https://educationendowmentfoundation.org.uk/news/eef-blog-
manipulatives-and-representations-helping-children-to-see-the-
maths

Groom, M., Nightingale, M., Flemons, L., Merewood, J., Amodeo, G.,
Oades, F., Senator, B. & Speciani, S.R. (2024). Improving Working
Memory Plus Arithmetic: Evaluation Report. Education Endowment
Foundation.
https://d2ticdwvoliusb.cloudfront.net/production/documents/proj
ects/IWMMA-final-report.pdf?v=1749369731

Henderson, P., Hodgen, J., Foster, C., & Kuchemann, D. (2022).
Improving Mathematics in Key Stages 2 and 3: Guidance
Report. Education Endowment Foundation.
https://files.eric.ed.gov/fulltext/ED634883.pdf
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https://files.eric.ed.gov/fulltext/ED634883.pdf

Henderson, P., Hodgen, J., Foster, C., & Kuchemann, D. (2022).
Promoting High Quality Talk in Mathematics. [Poster]. Education
Endowment Foundation.
https://d2ticdwvoliusb.cloudfront.net/production/eef-guidance-
reports/maths-ks-2-3/TOLD Poster 1.0.pdf?v=1737456694

Key point(s) of note

Clark, Henderson & Gifford (2020): This guidance report offers five
evidence-based recommendations to support mathematical
development in children aged 3—7, emphasising integration of
maths into daily routines, use of storybooks and games, and
fostering mathematical language.

Dabell (2022): Dabell outlines practical strategies for teaching
children with dyspraxia, highlighting the importance of personalised
support, manageable tasks, and tools that aid fine motor skills and
spatial awareness.

Eadle (2023): Eadle advocates for the purposeful use of
manipulatives and visual representations—such as dot patterns—to
help children, especially those with dyscalculia, build number sense
and understand mathematical concepts.

Groom et al. (2024): The evaluation found that while the Improving
Working Memory plus Arithmetic intervention did not significantly
boost number skills, it did lead to small gains in working memory
and attention among lower-attaining pupils.

Henderson et al. (2022): This report provides targeted
recommendations for improving maths teaching in Key Stages 2 and
3, focusing on pedagogical strategies, content knowledge, and
understanding how pupils learn mathematics.

Henderson et al. (2022) Poster: The TOLD framework—Take part,
Opportunities, Links, Debate—offers four principles to promote
high-quality mathematical talk that deepens understanding and
encourages collaborative learning.

Key points of note
Split teaching and independent work into small tasks to avoid
overloading the children.

Using manipulatives can help children to ‘see maths’: the use of
visuals can develop their understanding.

1:1 work with children can help improve their working memory
skills.

Allow children to attempt tasks independently to help improve their
focus and concentration.

Developing ‘chunking’ strategies helps children remember the
complete task and enables them to develop a greater level of
independence.
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Ensure children can make links between manipulatives and
representations and the maths knowledge they represent.

Teach children different strategies for problem solving, e.g. a ‘how
to’ guide.

Plan key questions to support children’s thinking and responses.

TIMING OF LESSON STUDY ACTIVITIES

Week 1:

LS Cycle 1

Lesson

Review and Planning

Weeks 1-3: agreed on the team, the focus of the research, and the case study pupils.
Week 4: conducted the first review and planning meeting.

Week 5: Lesson Observation

Multiplying 2-digit numbers by 1-digit numbers using a column method.

Topic Multiplication and Division

Mastering Mastering numbers at the start of all lessons - 15/20 minutes

Number

Learning | am learning to multiply a 3-digit number by a 1-digit number using a

Objective formal written method.
| know that | must start from the right to get it right.

Teaching / Multiply a 3-digit number by a 1-digit number. Work through the flipchart

Activity for structure but there are 3 tasks, starting with pictorial to abstract.
Task 1: Children are using PVC to solve 3-digit number multiplication. SEN:
Encourage to do this practically with counters if needing support.
Task 2: Children move on to using the written method, this is modelled on
the flipchart. Remind children to use 1 square per number and start from
the right to get it right. SEN: Set up the written method if needed.
Task 3: This uses what they have learnt within worded problems and
reasoning questions. Ensure all children get to this stage even if with
support and heavily modelled.

End Activity End with true or false.

Key Questions

- How could you use counters to represent the multiplication?

- How does the written method match the representation?

- Which column should you start with?

- Do you need to make an exchange? What exchange can you make?

- What is the same and what is different about multiplying a 3-digit number
by a 1-digit number and multiplying a 2-digit number by a 1-digit number?

Vocabulary and
Sentence Stems

Possible sentence stems:

__ones x __=___ones

__tensx __=___ tens

___hundreds x __ = hundreds

____tens/hundreds multiplied by plus ten/hundred from exchange is
equalto

Vocabulary:
- Columns

Page 5 of 12




- Exchange
-Tens

- Ones

- Hundreds

- 3-Digits

- Multiply

- Place value

- Counters

- Representation

Post Lesson Review

Pupils

Child A: ‘It was hard working on my own, when | had [staff name] helping, it was easier. | found it
trickier because | couldn’t remember ‘start from the right'.

Child B: ‘I found it okay, it was easier because it was only timesing ones [multiplying by a 1-digit
number]. | found the problem solving okay’.

Teachers

Class teacher: Child A masked her abilities during part of the session and appeared to verbally
understand what was happening and had the knowledge. Child B appeared not to be listening
during teacher input and had a blank expression. However, when they went to do their work,
Child A was not secure in the knowledge she needed for the lesson, and Child B was able to get on
quickly. During the lesson, the children were given short sharp instructions for each task that they
needed to repeat before doing the instruction. Both children were able to do this. They both had
a barrier to learning during the lesson as they were not able to exchange when using column
multiplication, which limited their ability to access problem-solving and reasoning questions. After
the lesson, we discussed that providing the children with a visual and/or a rule for them to go
over (repetition) would help them move past this barrier. In the next lesson, they will both have a
visual guide to support their learning for the lesson context, which will, in turn, allow them to
access the problem-solving and reasoning questions more easily.

Head Teacher: Child A actively took part in the times table mastering number session, taking her
cues from the teacher, who stood in front and the other children around. Child B did not engage
as much but was watching the other children as they took part. From an observer's point of view,
it looked at this point that Child A would be stronger with times table knowledge.

The main teaching continued to be on times tables. The visual nature of how the times tables
were represented on the board helped both children to be successful when asked directed
qguestions from the teacher. The teacher clearly modelled the method for the Hundreds, Tens and
Units (HTU) x Units (U) calculations they were going to be completing, and questions were
directed at Child A and Child B to ascertain that they understood the task.

Child B was able to solve the calculations quicker as he was using the times table facts from earlier
well and with relative speed, whereas Child A was struggling to apply the multiplication
knowledge. This therefore demonstrated that even though Child A appeared to be stronger in her
times table knowledge in the whole class active mastering numbering session than Child B, she
actually needed greater support than Child B. Both children chose to use a Multiplication Square!

1 Twinkl. (n.d.). Multiplication Square 12 by 12 - KS1 Resource. Sheffield: Twinkl
https://www.twinkl.co.uk/resource/t-n-016-100-square
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to support answering calculations successfully. This has led us to think about how differently
children can demonstrate their listening and understanding.

LS Cycle 2

Review and Planning
Week 6: Review and planning of next lesson.
Week 7: Lesson observation

Lesson — Discrete problem-solving lesson

| know
where the
starting
point is.

| know how
to find the
best clue.

| know
when | can
place
information
with
certainty.

| know
when my
deduction
is accurate.

| know how
to present
the
solution.

Display the shape puzzle and explain that each of the three
shapes represents a different number. Alternatively, you could
use a spreadsheet to create a 4 x 4 grid of numbers covered by
shapes, entering the sum of each row and column at the ends.
Hiding the formula bar and writing the numbers in white will
prevent the children from seeing what you have entered. Say
that each row and column has a particular total. Ask children to
discuss in pairs which three totals it would be useful to know
and why.

Qu?. If the total of the third row was 12, what would you work
out?

Qu. If the total of the fourth column was 16, what would you
work out? How?

Give out Resource sheet 2, which shows the totals of some of
the rows and columns.

Qu. Are these three totals helpful?
Qu. Do you have enough information to solve this problem?

Ask children to work in pairs to solve the problem on Resource
sheet 2. Suggest that they record number sentences if they find
it helpful.

Reflection Questions

Qu. What are the values of B, Bl and #? (8, 5 and 6). Ask the
children to write totals of each row and column on the
Interactive Whiteboard grid.

Qu. How did you solve the problem? Qu. Which was the most
important row or column?

Qu. Why was it the most important?

Establish that the row with four circles was the most important
because the total was given, and there was only one type of
shape.

Qu. What calculation did you have to do to establish what & it
was? Agree that they needed to divide 20 by 4.

Qu. Which column or row did you do next? Why?

Establish that the fourth column, which contained two circles
and two triangles, was the next column to prioritise.

Where is
your starting
point?

Which is the
best clue?

What can
you place
with

certainty?

Is your
deduction
accurate?

Have |

answered
the entire
question?

Vocab
Sum, add,
total, row,
column,
double,
halve

2 Qu = Question
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Qu. What calculations did you do to find out the value of BI? Ask
the children to show their recording.

Qu. How did your recording help? Suggest that recording can
help to make the problem clearer.

Qu. What did you do next?

Qu. Why were you now able to solve the whole problem? Qu.
How many pieces of information were you given at the start of
the problem?

Qu. What information was it?

Establish that to solve the problem, the following information
was used: - a total given for one whole row or column, which
had identical shapes;

- a total given for one row or column which had only two
shapes, one of which could be found from above;

- a total given for a row or column that contained the third
shape.

EXTENSION:
Can they make their own puzzle like this one for a friend?

Post Lesson Review

Pupils

Child A: | enjoyed the shape problem, | liked that we got to do different shapes each time. It was
easier working with a partner than on my own.

Child B: absent from school on the day this lesson was taught.

Teachers

Class Teacher: Child A worked alongside a more able partner, who was chosen to support her
learning rather than do the work for her. They worked together on a logic problem, finding the
value of numbers before finding the totals of the columns and rows. Child A worked really
confidently with their partner, who prompted their thoughts and supported their working-out.
They used basic addition, subtraction and division to work out.

Head Teacher: The teacher thought carefully about the pairs that the children were working in.
The partner chosen for Child A was more able, but a very supportive partner who ensured that
Child A took a very active role. The chosen partner modelled and used questions like those used
by the teacher in the modelled delivery. Child A worked successfully and was clearly proud of her
hard work.

LS Cycle 3
Week 8: Review and planning of next lesson.
Week 9: Lesson observation

Lesson
| know where Problem Solving — Logic Where is your starting
the starting point?
point is.
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| know how to
find the best
clue.

| know when |
can place
information
with certainty.

| know when my
deduction is
accurate.

| know how to
present the
solution.

1°t Step (Guided) - Display the ‘Lunches in Year 4’
grid that shows the number of packed lunches and
school dinners eaten by a class during one week.
Ask a range of questions about the table, with
children working in pairs and responding on
individual whiteboards. Which children can explain
their reasoning? How do you know?

The purpose of the activity is to ensure that children
can read information from a table so that they are
able to enter data in their table later in the lesson
and use this to work out the missing information.

2" Step (group work) - Give out Resource sheet 2
and read through the problem with the class.
Explain that they are going to solve the problem by
working as a group and that they will be having a
set of clue cards to help them. Split the class into
mixed-ability groups of six. Each group will need an
enlarged copy of the blank table (Activity sheet 2)
and a set of 10 clue cards (from Resource sheet 3).

Each group must choose a scribe who will enter the
information onto the table. The other five children
should each have two clue cards that they need to
read to the group. The group needs to decide what
to do with each clue card.

Remind the children of the shape puzzle that they
solved in the previous lesson. To solve the
problem, they needed to prioritise information and
see how one piece of information affected
another.

Give the groups time to make a start on the
problem before drawing them together for a mini-
plenary.

Qu. In this problem, which clues are the most
useful? Why? Establish that some clues enable
children to put information directly into the table
without needing any other clues or doing any
calculations.

Qu. Which clue is least useful? Agree that ‘there
are different numbers of boys and girls in the
school’ is the least useful and is only helpful as a
check.

Qu. Have you been able to put the clues into any
order?

Qu. How does one piece of information in a clue help
you identify other facts?

Plenary

Which is the best
clue?

What can you place
with certainty?

Is your deduction
accurate?

Have | answered the
entire question?

Vocab

Sum row, double
total, add column,
halve

Questions

How many children
ate a school dinner on
Tuesday?

How many children
ate a packed lunch?

How many children
ate lunch on Monday?

What was the total
number of school
dinners eaten over the
week?

What do you need to
work out first?
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Complete the table as a class on a blank copy of
the grid.

Qu. Which information can we put in first? Qu. Is
there any part of the table that we can complete
now?

Qu. We know that there are 30 children in class 2,
and 14 of them are girls, so how many boys are
there in class 2? What calculation did you need to
do? Did anyone use a recording to make this clear?
Draw out: 14 + * = 30. Give the opportunity for
children to explain their reasoning to the class.
They will have been able to rehearse this in their
groups and so should be more confident in their
explanations.

Qu. Which clue can we use next?

Continue to ask children to help you to work
through the problem, encouraging them to explain
how one clue and piece of information affects
other information. Once the table has been
completed, ask questions to encourage children to
solve ‘what if ...?" problems and to create their
own.

Qu. If three girls joined class 2, which clues would
be changed?

Qu. If five boys join class 3, which clues would need
to be altered?

Qu. What clues could you create instead?

Point out that one piece of information often
affects others in this type of problem, and that the
shape puzzle and this word problem are quite
similar. In each case, we need to prioritise
clues/information rather than trying to work
through them in order.

Post Lesson Review

Pupils

Child A: ‘It was in the middle, it was kind of tricky and kind of easy because you had to add and
subtract. | found it fun working in a big group, and it made it easy. Easier working in a group
because you get to work together’.

Child B: ‘I found it easy to work in a group, it was easier together. | prefer working in a group
because there’s more people and it makes it easier’.

Teachers

Class Teacher: | found throughout the lesson that both the children found it easier to sit back and
allow other children to work out the problem when in a bigger group, in comparison to working in
pairs. They both struggled to get their voices heard and needed adult intervention to help with
this. However, when speaking to them, they both preferred it as they found it easier having more
people. | think if we did more of these, it would increase their confidence speaking within a group.
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Head Teacher: The teacher modelled a similar logic problem on the board before Child A and Child
B were put into a group with four other children to solve a logic problem together. The teacher
had carefully chosen the children in the group. Both children were passive, while the other
children started to follow the steps to solve the problem. The teacher needed to support and tell
the children how to collaborate by taking turns to read out the clue and how to complete the
table together. This did mean that both Child A and Child B took more of an active role in working
collaboratively to solve the problem. If the teacher hadn’t intervened, then it is likely that both
Child A and Child B would have remained passive.

CONCLUSIONS AND NEXT STEPS

The most significant factors to support both children in being successful were visual aids and the use
of a supportive partner. Having visual aids linked presented information in a way that was
accessible, and the supportive partner helped the child to access the learning at a deeper level and
gave her more confidence in solving the problem.

It is also important that the teacher uses formative assessment throughout the session to target
guestioning to check and deepen understanding.

Next Steps:

- Continue to develop independence through strategic pairings, extending to larger group tasks
when confident children will remain active.

- Develop strategies/routines for group work where children are allocated tasks on rotation, so
nobody has a chance to remain passive.

- Consider using visual aids (or talking tiles) to break tasks down into smaller ‘chunks’ that
promote more independence and facilitate the need for less frequent adult intervention.

- Rather than a Multiplication Table square, use a ‘times table staircase’ that has the mastering
number facts they have already learned.
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Appendix 1 — Lesson Study Steps

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
Plan and journal, such as the British Journal of Special Education, or the Journal of Special Educational
Study 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. | Setthe timeline for the Lesson Study.
For example, three dance lessons running over a three-week timeframe.
6. | 1 of 3: Conduct Review and Planning meeting
Review Decide on the ‘additional to and different from’ provision that will be embedded for each pupil.
and Plan Remember, the provision needs to lead towards answering the research question (see Step 3
above).
7. | Teach 1% 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.
Teach
Post-lesson interview with case study pupil(s)
8. | 2 of 3: Conduct Review and Planning meeting. Focus on what went well and what needs
Review amending/what the next step is.
and Plan 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.
9. | Teach 2™ 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.
Teach
Post-lesson interview with case study pupil(s)
. 10. | 3 of 3: Conduct Review and Planning meeting. Focus on what went well and what needs
Review . .
and Plan amending/what the next step is.
11. | Teach 3™ 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.
Teach
Post-lesson interview with case study pupil(s).
Review 12. | Review and evaluate Lesson Study; focus on pupil(s) learning and process and the efficacy of the
and ‘additional to and different from provision’.
evaluate
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