
Transforming lives through learning Document title 

Supporting Student’s Learning of Mathematics 

Lorna Harvey 

16.11.16 



Transforming lives through learning Document title 

Session Aims 

Supporting Student’s Learning of Mathematics 

 

 

• Scotland’s Curriculum for Excellence 

• Effective learning, teaching and assessment 

• Attitudes to mathematics 

• Class groupings and differentiation 

• Education Scotland 
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UK Government 

Scottish Parliament 

32 

Local Councils 
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KEY NATIONAL BODIES INVOLVED IN SCOTTISH EDUCATION 

SCOTTISH GOVERNMENT 

First Minister 
Cabinet Secretary for Education & 

 Lifelong Learning 

Education Scotland 
formed 1 July 2011  

HMIE, LTS and other Scottish Government bodies 

SCOTTISH PARLIAMENT 

GENERAL  

TEACHING 

COUNCIL 

SCOTTISH  

QUALIFICATIONS 

AUTHORITY 

SCOTTISH  

FUNDING COUNCIL 
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Curriculum for Excellence 

• Curriculum for Excellence (CfE) is the curriculum in Scotland 

which applies to all children and young people age 3-18, 

wherever they are learning. 

 

• It aims to raise achievement for all, enabling young people to 

develop the skills, knowledge and understanding they need to 

succeed in learning, life and work. 



Transforming lives through learning Document title 

Curriculum for Excellence 

The Four Capacities  

The curriculum aims for all children to 

become: 

• Successful Learners 

• Confident Individuals 

• Responsible Citizens 

• Effective Contributors 

The Seven Principles of Curriculum 

Design 

All learning must take account of 

these principles: 

• Challenge and enjoyment 

• Breadth 

• Progression 

• Depth 

• Personalisation and choice 

• Coherence 

• Relevance 
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The Eight Curriculum Areas 

Containing a range of subjects: 

• Expressive Arts 

• Health and Wellbeing 

• Languages 

• Mathematics 

• Religious and Moral Education 

• Sciences 

• Social Studies 

• Technologies 
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Learning across the Curriculum 

Responsibility of All 

• Literacy 

• Numeracy 

• Health and Wellbeing 

Themes across Learning 

• Creativity 

• Enterprise 

• Global Citizenship 

• Learning for Sustainability 

• Financial Education 
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Experiences and Outcomes 

Progression 

Depth 

Relevance 
Personalisation and 

choice 
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Curriculum Levels 

• Early Level: pre-school to the end of Primary 1 

• First Level: to the end of Primary 4 

• Second Level: to the end of Primary 7 

• Third and Fourth Levels: Secondary 1- Secondary 

3 
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Mathematics-Principles and Practice 

Mathematics is important in everyday life, allowing us to make sense of the world around us 

and to manage our lives. Using mathematics enables us to model real life situation and make 

connections and informed predictions. It equips us with the skills we need to interpret and 

analyse information, simplify and solve problems, assess risk and make informed decisions. 

Mathematics, Principles and Practice Paper 

To face the challenge of the 21st century, each young person needs to have confidence in 

using mathematical skills, and Scotland needs both specialist mathematicians and a highly 

numerate population. 

Building the Curriculum 1 
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Mathematics 
Number and Number Processes 

1. Estimation and Rounding 

2. Number and Number Processes 

3. Multiples, Factors and Primes 

4. Powers and Roots 

5. Fractions, Decimal Fractions and Percentages 

6. Money 

7. Time 

8. Measurement 

9. Mathematics-It’s impact on the world, past, 

present and future 

10.Patterns and Relationships 

11.Expressions and Equations 

 

Shape, Position and Movement 

1. Properties of 2D shapes and 3D objects 

2. Angle, Symmetry and Transformation 

 

Information Handling 

1. Data and Analysis 

2. Ideas of Chance and Uncertainty 
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Numeracy across Learning-Principles and Practice 

We are numerate if we have developed: 

 

 

 The confidence and competence in using number which will allow individuals to solve 

problems, analyse information and make informed decisions based on calculations. 

Numeracy across Learning, Principles and Practice Paper 
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Numeracy (Responsibility of All) 

• Estimation and Rounding 

• Number and Number 

Processes 

• Fractions, Decimal Fractions 

and Percentages 

• Money 

• Time 

• Measurement 

• Data and Analysis 

• Ideas of Chance and 

Uncertainty 
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Numeracy and Mathematical Skills: 

• Interpret questions 

• Select and communicate processes and solutions 

• Justify choice of strategy used 

• Link mathematical concepts 

• Use mathematical vocabulary and notation 

• Use mental agility 

• Reason algebraically 

• Determine the reasonableness of a solution 
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Reflective Questions 

What does mathematics mean to you? 

 

What does mathematics mean to your learners? 

 

What skills are your learners developing? Do they 

know? 
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A numeracy/mathematically rich environment 

• Stimulating 

• Celebration 

• Confident learners 

• Talking about learning 

 

• Challenge and enjoyment 

• Breadth 

• Progression 

• Depth 

• Personalisation and choice 

• Coherence 

• Relevance 
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The Scottish Education Awards 

• 2014  Secondary school Numeracy across learning 

• 2015  Primary school  Mental agility 

• 2016  Early Years Centre Raising attainment 
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Characteristics of effective learning 

• Visible learning 

• Collection of evidence 

• Interventions 

• Impact 

 

• "Visible learning is teachers seeing learning through 

the eyes of their students, and students seeing 

themselves as their own teachers.“ 

• Good Learner Video, Pupil Focus Groups, Learning 

Walkthrough 

• 7 whole school focus areas (use of mistakes, learner 

profile, learning intentions and success criteria, 

feedback, emphasis on how learners are learning 

and building the concept of teachers as evaluators 

• Raised attainment (in mathematics) and attitudes to 

both mathematics and to learning in general. 
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Before and after the interventions 

• I’m scared to put up my hand in case I am wrong 

• Sitting at the back is better, because no-one notices your mistakes 

• People who are good at learning get everything right 

 

 

• End of key stage 1 Level 2B+ improved by 19% in mathematics 

• End of key stage 2 Level 4+ had improved by 19% in mathematics 
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Learning from mistakes 

• Teachers highlight their favourite mistake-conceptual rather than numerical 

errors 

• Publicly value mistakes in class 

• Provide positive messages about mistakes during one-to-one interactions 

• Opportunities for learners to explain their work (reasoning) is central to the 

discipline of mathematics 
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Positive attitudes to mathematics 

Foreward by Carol Dweck 

 

“How can we help teachers and children believe 

that maths ability can be developed, and then show 

teachers how to teach maths in a way that brings 

this belief to life?” 

Mathematical Mindsets by Jo 

Boaler 

 
“Approaching mathematics conceptually is the 

essence of what I describe as a mathematical 

mindset.” 
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Lasswade Primary, Midlothian 
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Setting up positive norms in the maths class 

Jo Boaler 

Everyone 

can learn 

maths to 

the 

highest 

level 

Mistakes are 

valuable 

Questions 

are really 

important 

Maths is 

about 

creativity and 

making sense 

Maths class 

is about 

learning not 

performing 

Maths is about 

connections and 

communicating 

Depth is more 

important than 

speed 
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Rich Mathematical Tasks and Active Learning 

 

Four 4’s 

 

Can you find every number between 1 and 20 using only four 4’s and any operation? 

 

Reflective Questions 

 

How can you create rich tasks which promote enquiry? 

How can learners become involved in creating rich tasks? 
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Class groupings and differentiation 

• Ability groupings v set groupings 

 

• Differentiation 
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Class Groupings 

Set Groups 

• Low expectations  

• Lower level work 

 

• Too fast 

• Pressure to perform 
“In situations where students who struggle are 

placed with other students who struggle, they do 

not come into contact with high-level discussions 

and the bar is kept at a low standard for everyone.” 

Jo Boaler, 2015 

Mixed Ability Groups 

• Students leading learning by 

explaining strategies to others 

• Explaining work helps to deepen 

own understanding 

• Explaining work can help to identify 

misconceptions 

• Communication skills enhanced 

• Open ended rich tasks 

• Challenge 
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Differentiated Learning in Numeracy and Mathematics 

Briefing published by Education Scotland 

• Flexible grouping 

• Ongoing assessment 

• Variety of daily numeracy activities that vary in complexity and open-endedness 

“To meet the diverse needs of all children, teachers can also use interest or learning centres 

(i.e. where similar materials are grouped together to encourage specific activities and 

experiences) or using anchor activities (i.e. tasks related to the current topic, which children 

work on independently.)” 

Cox, 2008 
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Education Scotland 

• Making Maths Count 

• Read Write Count 

• National Numeracy and Mathematics Progression 

Framework 

• National Numeracy and Mathematics Hub 
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Making Maths Count 

Aims: 

1. Raise the profile of 

mathematics 

2. Support national 

qualifications in mathematics-

National Mathematics 

Development Group 
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Read, Write, Count 

 

a campaign to provide advice and materials to 

families to help raise attainment for all and to 

close the attainment gap 

 

www.readwritecount.scot 
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Read, Write, Count elements (1) 

• Social marketing – website, advertising, social media, PR, working with 

partners (public / private / third sector) 

o Focuses on giving advice on little ways to include learning in everyday 

life, for example, counting out money at the shops, reading bedtime 

stories and writing shopping lists 

o Emphasis is on idea that small things make a big difference 

• Libraries – promoting libraries as a space for family learning and 

encouraging membership 
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Primary 2 Bag 

Two picture books 

Snakes and Ladders board game 

Finger puppets 

Notebook, writing pencil and coloured pencils 

Guide for parents 
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Primary 3 Bags 

Two picture books 

Number playing cards 

Notebook, writing pencil and coloured pencils 

Information booklet for parents 
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The National Numeracy and Mathematics Progression 

Framework 

• To support understanding of 

progression 

• Key milestones and building 

blocks 

• Numeracy and mathematics 

organisers are not taught in 

isolation from each other and 

knowledge in one organiser may 

be required to progress in other 

organisers. 
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How can the NNMPF be used? 

• To inform planning for effective learning and teaching 

• To identify progress made and next steps 

• To ensure there are no gaps in learning-prior learning and 

consolidation 

• To exemplify effective learning and teaching approaches for 

number and number processes 

• To develop practitioner knowledge and understanding 
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Some of the reasons why I love mathematics 
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Thank you for your participation 

Lorna Harvey 

Senior Education Officer 

Numeracy and Mathematics 


