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Teaching and Learning

‘Raising attainment of disadvantaged children, closing the gap, 

improving their attendance and behaviour, increasing the 

participation of their parents in their education and so on, these 

are all worthy targets to pursue. But underpinning all this has 

to be high-quality teaching. Evidence shows that 

disadvantaged children are disproportionately hampered 

by bad teaching.’

- Sir John Dunford



EEF Guidance Documents



What the Research Says: Successful Principles Vs 
Hindering Principles

The research team identified the following building blocks for 
success:

1. Whole-school ethos of attainment for all 

2. Addressing behaviour and attendance 

3. High quality teaching first

4. Meeting individual learning needs

5. Deploying staff effectively 

6. Data driven and responding to evidence 

7. Clear, responsive leadership 
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EEF Guidance: Metacognition & Self 
Regulation



Modelling reading strategies for maths

• Pupils should be introduced to a range of 
strategies that support comprehension.

• Whether you are focused on the ability to 
summarise information, make inferences or ask 
relevant questions about a text, teacher 
modelling is an essential part of the learning 
process.

• Effective modelling fosters meta-cognition. Pupils 
see reading processes that may be automatic for 
a mature reader made visible.



• Using a ‘think aloud’ approach to modelling is 
a great way to make reading and maths 
strategies and skills visible. 

• Allow pupils the opportunity to apply these 
modelled approaches during reading lessons.

• Although modelling can occur at any stage, it 
is particularly useful when introducing or 
returning to a strategy.



Designing a Think-Aloud
Process

1. Name the strategy, skill, or task you wish to model.

2. State the purpose of the strategy, skill, or task. 

3. Explain when the strategy or skill is used. 

4. Use analogies to link prior knowledge to new learning. 

5. Demonstrate how the skill, strategy, or task is completed. 

6. Alert learners to errors to avoid. 

7. Assess the use of the skill. 

Adapted from Fisher, Frey, Hattie, Teaching 

Literacy in the Visible Learning Classroom, 2017



Linking text marking to a maths
strategy or domain

• Being able to effectively model a strategy 
should improve pupils’ understanding as they 
imitate and internalise your modelling.

• Pupils can practise the strategy by text-
marking.

• By linking our text-making to a particular 
domain or strategy we can focus our work 
with pupils.



Using graphic organisers to structure pupil thinking in 
accessing mathematical texts and vocabulary

• Alongside text-marking opportunities, graphic 
organisers can allow pupils to apply strategies, 
and provide a bridge to more formal recorded
outcomes. 



Vocabulary collector

Words I don’t know yet Words I am unsure of Words I know



Questioning leading to rich discussion

Questioning is “the most crucial strategy for 
developing inference-making.”

(Tennent et al, Guiding Readers, 2016)

Engaging learners in rich discussion and dialogue 
through focused questioning will improve inference 
and wider comprehension of subject specific 
vocabulary and mathematical texts.

This rich discussion could take also place in the maths 
learning journey.



Three Levels of Comprehension 
(Guppy and Hughes 1999)

Reading 
between 
the lines

Reading beyond 
the lines

Reading 
the lines



The three levels of questioning

Exposition – literal questioning 

(looking questions)

Exploration – inference/deduction based on the text.

(clue questions)

Expansion – evaluative/opinion questions, often linked 

to experience of the wider world.

(thinking questions)

Adapted from Tennent et al, 2016



Dialogic talk stems

• Talk stems can allow stundets to develop a wider repertoire of dialogic strategies. 
The stems below are examples; there are many more possibilities.

In my opinion… I agree and would like 

to add that…

Could you explain…?

Building on what __ 

said…

Is there evidence 

that…?

I can make a link to…

Another point of view 

could be…

I disagree because… Have you considered…?

Do you think that…? Is that similar to….? What if…?



Facilitate and guide the discussion

• Marking conversation: “That’s an important point.” 
• Keeping the channels open: “Did everyone hear what she just 

said?" 
• Keeping everyone together: “Who can repeat . . . ?" 
• Challenging students: “That’s a great question, Rebecca. What do 

the rest of you think?” 
• Revoicing: “So are you saying that . . . ?” 
• Asking students to explain or restate: “Who disagrees or agrees, 

and why?" 
• Linking contributions: “Who can add on to what he said?”
• Pressing for accuracy: “Where can we find that?” 
• Building on prior knowledge: “How does this connect . . . ?” 
• Pressing for reasoning: “Why do you think that?” 
• Expanding reasoning: "Take your time. Say more.” 
• Recapping: “What have we discovered?” 



MODELLING THINKING IN MATHS-
PROBLEM SOLVING



Principles

• Beware of working memory limitations

• New problem= easier and familiar content

• More familiar problems= more challenging 
calculation and content.

• Pupils need to be explicitly taught problem 
solving skills



What do students find difficult about 
problem solving?

• Understanding where to start

• Language

• Keeping track and changing 

• Evaluating

• No life experiences of context



Access to Problem Solving
As teachers we can support this process in the following ways :
• Through our choice of task

• Through structuring the stages of the problem-solving 
process

• Through explicitly and repeatedly providing children with 
opportunities to develop key problem solving skills

• By developing a classroom culture for problem solving.



Helping pupils to understand tasks

Students…
• Should acquire as much experience of independent work as 

possible
• Should be encouraged to repeat the statement/problems in 

their own words.
• They should be able to pick out key points, facts/data, 

unknown, restrictions/conditions.
Teachers…
• Need to carefully choose problems that are not too 

difficult, not too easy
• Should support through questions to identify the principle 

parts of problems.



George Polya’s 4 stages to problem 
solving

1. Understand the problem

2. Try to use experience from related problems 
to plan an attack.

3. Carry out the attack

4. Ask yourself whether you really believe the 
answer you have got



Understand

• Can you state the problem in your own words?

• Will a picture, diagram or acting it out help you to 
understand?

• What are you trying to find or do?

• What are the unknowns?

• What information do you obtain from the 
problem?

• What information, if any, is missing or not 
needed?



Plan an attack
Heuristics

• Look for a pattern.
• Examine related problems, and determine if the same technique 

can be applied. (analogy)
• Examine a simpler or special case of the problem to gain insight into 

the solution of the original problem.
• Make a table.
• Make a diagram.
• Use a formula
• Use a model
• Write an equation.
• Use guess and check.- trial and improvement
• Work backward.
• Identify a sub-goal.



Carry out the attack

• Implement the strategy or strategies in 
planning stage, and perform any necessary 
actions or computations.

• Students may go down wrong turns and need 
to revise plans.

• Check each step of the plan as you proceed. 
This may be intuitive checking or a formal 
proof of each step.

• Keep an accurate record of their work.



Believing the solution

• Check the results in the original problem. (In 
some cases this will require a proof.)

• Interpret the solution in terms of the original 
problem. Does your answer make sense? Is it 
reasonable?

• Determine whether there is another method of 
finding the solution.

• If possible, determine other related or more 
general problems for which the techniques will 
work. This may be contexts of interest.



The 4 stages

Observers discuss and feedback about when these elements 
were observed.

1. Understand the problem
2. Try to use experience from related problems to plan an 

attack.
3. Carry out the attack
4. Ask yourself whether you really believe the answer you 

have got

How could you model this process to students by ‘thinking 
aloud?’



Problem solve together

• In groups of 4-6 have a go at one of the 
collaborative problems.

• Half of the group should work at solving the 
problems.

Others in the group observe and make notes, 
thinking about:
• The difficult points
• What strategies were used throughout
• Language used



MODELLING METACOGNITION



Goal Free Problems to encourage mathematical observance

A book has some pages
Amina has read part of the book

What can you find out ?



Use the model to reflect on the thinking you are doing to solve this problem:

Metacognition: 
• Have I solved a task/problem like this before?
• What strategies did I use/ could I use?
• How will I organise my thinking?

Cognition:
• What mathematics do I need?
• Can I work out the equation(s) needed?



1. Activate prior knowledge – remind pupils of what is already known
2. Explicit strategy instruction – explain how the strategy will solve the problem
3. Modelling of learned strategy – solve the problem using the strategy
4. Memorisation of strategy – discussion, sharing, questioning to check
5. Guided practice – another modelled example using the strategy
6. Independent practice – pupils complete a similar, linked example
7. Structured reflection – discussion on how effective the strategy was and how it might 

be used with similar problems.

7 step model.

Think about these 7 steps. 
How might they apply to the process of solving this problem



Draw a picture to help understand the 
problem

read Not read

Whole book



Activate prior knowledge
What do we know about…

• Fractions?

• Percentages?

• How many different ways can you find 
1

5
of 

420?

• How many different ways can you find 75% of 
200?



She has read….. of the book

She has not read….. of the book

Now what do you know?

What do you not 
know/wonder?

Explicit Instruction and modelling to decode the 
problem and find heuristics suitable to problem



Draw a picture

read Not read

Whole book

What other stories can you make up that may use 
this model?

A similar model with a slight change/variation?

Whole ÷ 3 = 
1

3

1

3
x 2 = 

2

3
(not read)



4. Memorisation of strategy; 
(provide time for me to practise and embed learning)
5. Guided practice; 
(support according to need, reducing the scaffold, learning 
together)
6. Independent practice; 
(apply learning)



MODELLING VARIATION
AND

INTELLIGENT PRACTICE



Why use it in our teaching?

Variation (sometimes called intelligent practice) is a term 
used to describe learning activities that :

• integrate the development of fluency with the 
deepening of conceptual understanding. 

• draw attention to the mathematical structures and 
relationships to assist in the deepening of conceptual 
understanding

• develop fluency through practice.



Variation 

• Is the careful choice of examples that require 
thinking not just repetition

• The relationship between examples is as 
important (if not more so) than the examples 
on their own.

• It enables pupils to make links so they can 
work with greater independence.

• Scaffolds ideas and can extend thinking.



Key questions

Procedural variation/ intelligent practice

• What is the same? What has changed?

Conceptual variation

• What is the same? What is different?



What if…

What is the same? What is different between this question 
and the first one?

Amina read another book with 120 pages. 
She read 10% of the book Monday and 35% on Tuesday.

How many pages did she have left to read?



Vary the problem

How many pages did Amina have left to read on 
Wednesday?

• Draw it together on your tables.

• Remember to label the information you have.



3

7
of 175 = 

3

7
of 350 = 

3

7
of 700 = 

3

7
of 70 = 

3

7
of 35 = 

3

7
of 17.5 = 

5

7
of 175 = 125

5

7
of 350 = 250

5

14
of 175 = 

5

14
of 350 = 

5

7
of 35 = 

5

14
of 17.5 = 

An example of intelligent practice sequences following 

some teaching on how to find 
5

7
of 175

Note the connections between each example



Reflect

What will your department do differently to support those with educational 
disadvantage ?

How might your approaches to access and success for all develop ?

How will you incorporate access to language and text into lessons?

How will you develop task design and variation ?



HIAS Maths Team

Jo.Lees@Hants.Gov.uk

For further details on the full range of services available please contact us using the 

following email:

htlcdev@hants.gov.uk
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Upcoming courses

Keep up-to-date with our learning opportunities for each subject through our Upcoming Course pages 

linked below.  To browse the full catalogue of learning offers, visit our new Learning Zone.  Full details 

of how to access the site to make a booking are provided here.

• English

• Maths

• Science

• Geography

• RE

• History

• Leadership

• Computing

• Art

• D&T

• Assessment

• Support Staff

• SEN

HIAS MOODLE OPEN RESOURCE

https://hias-moodle.mylearningapp.com/mod/page/view.php?id=481
https://english.hias.hants.gov.uk/course/view.php?id=522
https://maths.hias.hants.gov.uk/course/view.php?id=218
https://science.hias.hants.gov.uk/course/view.php?id=155
https://geography.hias.hants.gov.uk/course/view.php?id=131
https://re.hias.hants.gov.uk/course/view.php?id=118
https://history.hias.hants.gov.uk/course/view.php?id=91
https://leadership.hias.hants.gov.uk/course/view.php?id=144
https://computing.hias.hants.gov.uk/course/view.php?id=43
https://art.hias.hants.gov.uk/course/view.php?id=35
https://designandtechnology.hias.hants.gov.uk/course/view.php?id=36#section-0
https://languages.hias.hants.gov.uk/course/view.php?id=20
https://hias-moodle.mylearningapp.com/course/view.php?id=82
https://sen.hias.hants.gov.uk/course/view.php?id=5

