Students with Maths Anxiety
– how can teachers help?
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Building Mathematical Resilience
Short Talk by Dr Audrey Curnock
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Rationale
 Starting point was discussion in basecamp about maths anxiety.
 NCETM training module was developed for FE colleges, given at Reading
College in 2016. Lead by Sarah Richards.
 Materials were developed by Clare Lee (Open University), Sue JohnstonWilder (Warwick University) & Team. It builds on Malcolm Swan’s work on
Cognitive aspects of Maths & its concepts.
 Uses Carol Dweck’s Growth Mindset.
 Some of this is used in this short talk.
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Overview of our session
1.

Identify and address Barriers to Learning Maths (Anxiety)

2.

The Growth Mindset

3.

Developing Mathematical to Resilience

4.

Strategies for Teaching
 Alive activities
 Teaching with a Growth Mindset
 How to help students deal with getting stuck

5.

Taking Things further
 - Make 1 small change in your practice

How students/people can see themselves
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– Have you seen these in the classroom?

* Extract from Growth Mindset Coach (for teachers), Annie Brock and Heather Hundley, 2016.
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Part 1: Identify and address Barriers to
Learning Maths - Why is it important?
 Barriers to learning Maths have impact on people’s lives
(negatively);
 - anxiety is one of the big barriers.

 It is suggested that 10% of 8- 13 year old's and 36% of 15-24’s feel
anxious about Maths. (Carey et al, 2018)
 OECD report in 2015 suggested that maths anxiety is equivalent to
being behind with schooling by almost 1 year.
 As Teachers we want our students to do the best.
 To develop their minds, to grow, to be able to use Maths in their
lives, careers, homes.

Part 1

‘Good numeracy is
the best protection
against
unemployment, low
wages and poor
health’
Andreas Schleicher

Likelihood of Positive Social and Economic Outcomes
Among Highly Proficient Adults

Director of Education and
Skills, OECD
Dec 2013
odds ratio
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OECD - PIAAC 2013
The impact of good numeracy

Literacy
Numeracy
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7

8

Anxiety -What is it and How do you
measure

Part 1

 Ashcraft describes Maths Anxiety as “a feeling of tension, apprehension, or fear that
interferes with Maths performance.” (2002). Suggests girls are more affected. (OECD
2015).
 Johnston-Wilder describes Maths Anxiety as “a negative emotional reaction to
Mathematics, that acts as emotional handbrake, and holds up the progress in Maths”.
(2019).
 MARS – Maths Anxiety Ratings scale (developed in 1972, revised in 2003*)– list of 30 items.
 For students a Common Strategy to deal with anxiety is avoidance.

 Life Implications are devasting : Leads to lower attainment, lower knowledge, and affects
life chances.
(A negative attitude to Learning Maths can be a factor in Maths anxiety.) (Callan/OECD).

*Reduced from 98 items – by Richard Suin and Elizabeth Winston
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PISA 2012 extract- Students’ Voices
Maths was main subject

(2021 will be next time Maths is main focus)

Part 1
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Part 2 : Growth Mindset –
developing a positive stance to learning Maths
 Dweck says there are two mindsets
 mindset = belief, way of thinking, self-realisation.
 Fixed Mindset
 Growth Mindset

11

Fixed Mindset*

Part 2

 Belief that your qualities are carved in stone;

 Need to continually prove yourself;
 Believes that if you have only a certain amount of intelligence, and moral
character then you’d better prove you have a healthy dose of them. It wont do to
show deficiency.
 Avoid failure at all costs.

 Want to be flawless.
 They can sink under failure.
 Concern is about being judged and how you’ll be judged.
 Can lead to a whole host of other negative thoughts/actions.
 What a weight to carry round your neck?
* © Carol Dweck, Mindset, updated edition, Changing the way you think to fulfil your potential. (2000,
updated 2017).

Part 2

Growth Mindset*
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 What you are born with is just the start.
 Your basic qualities can be cultivated with effort, strategies and help from others.
 You can change and grow through application and experience.

 Creates a passion for learning!
 Look for things that will stretch you. Persevere. Keep trying.
 People with this mindset can thrive during the most challenging times in their lives.
 They brush off failure. (Rome wasn’t built in a day)…Failure doesn’t define you.
 They have resilience in the face of set backs.
 Concern is to improve.


* © Carol Dweck, Mindset, updated edition, Changing the way you think to fulfil your potential. (2000, updated 2017).
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Part 2
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Students’ Voices

Part 2

 One girl from 7th grade said this*
 “I think intelligence is something you have to work it, it isn’t just given to you.
Most kids if they are not sure of the answer will not raise their hand to
answer the question. But what I usually do is raise my hand to answer the
question, because if I’m wrong, then my mistake will be corrected. Or I’ll
raise my hand and say “How can this be solved?” or “I don’t get this? Can
you help me?” Just by doing that I’m increasing my intelligence.”

 This to a child having trouble with a maths problem:
 “Do you quit a lot? Do you think for a minute and then stop? If you do,
you should think for a long time – two minutes maybe – and if you can’t
get it, you should read the problem again. If you cant get it then – you
should raise your hand and ask the teacher.”

* Carol Dweck book p25.

Part 2
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Students’ Reactions based on mindset*
 A study of Y7 students receiving a poor test result:
 Growth mindset = no big surprise, they would study harder next time.

(they bounce back).
 Fixed mindset = They’d study less for the next test. (* page 45). (they sometimes don’t
make a comeback).
 Idea of Low effort syndrome (*p68) is often seen as a way young adults assert their
independence, but also a way to protect themselves.
 With growth mindset it doesn’t make sense to stop trying. Adolescence is a time for
learning new subjects, to find out what they like, and what they want to become in the
future.

* Carol Dweck book

Part 2
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Sub-Text of Messages we give students
 “You learnt that so quickly, You’re smart.”
 (implication = if I don’t learn quickly, I’m not smart).
 Wow you did that quickly. Or Look you didn’t make any mistakes.
 (implication is we prize speed and perfection. Deep learning isn’t either of these. A student
may think “If you think I’m smart when I’m fast and perfect, well I’d better not take anything
challenging on.)
 If a teacher has a fixed mindset – they may create an atmosphere of judgment. Students
may then sabotage the teacher by not trying. They may give up on the less bright ones in the
class. May not believe in improvement so won’t create it. They can be finished products, and
simply impart knowledge. But they may get bored as less open to new ideas/ways of
teaching. *
 If a teacher has a growth mindset – they create a nurturing atmosphere of trust, not
judgement, they are warm, accepting. “I’m going to teach you” not “I am going to judge
your talent.” They do set high standards for all their students, but help students attain them.
Can be strict but kind, fair. Have a personal commitment to their students. They learn along
with their students. They also love to learn. *
 *Dweck p219
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Mathematical Resilient Learners

The “Growth Zone” ideas
have a key part to play in
developing and coaching
for mathematics
resilience.
This Models the emotion of tackling a maths
problem. Help us to discuss anxiety about
Maths. Careful – it’s an emotive subject!

Part 2
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Teaching using the growth mindset
Do’s

Part 2

Don’ts

 Praise for effort

 Praise for being clever

 Praise for trying hard

 Avoid “Wow that was speedy”
(answer to a problem).

 “you haven’t quite got it yet”
 “Don’t hurry”
 It’s OK to make mistakes
 Keep trying
 Persevere
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Part 3 :What is Mathematical Resilience?
 Mathematical resilience is used to mean a positive stance that enables
learners to engage successfully with what can be a difficult endeavour,
that is, learning mathematics.

Such a learner
 Understands the need to struggle, struggling can overcome obstacles,
success can be very satisfying.
 Holds a growth theory* of learning (as opposed to a fixed mindset).
 Have resources available to support their learning (friends, teachers, books,
YouTube etc).

*Dweck
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Part 3

Mathematical Resilience
Having a
Growth mindset

 There are 4 factors
to being
Mathematically resilient
Awareness, and
support from
lots of resources

Believe Maths is
a worthwhile
subject

Behaviours include :

Perseverance, keep going,
It’s OK to get things wrong,
Don’t give up,
Keep trying,
Look things up to help/get started.

Understand
how to work at
Maths

Part 3
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Mathematical Resilience – a positive
affective stance to Mathematics

Pupils who have Mathematical Resilience will:
 Persevere, seeking appropriate support when faced with difficulties.
(Lee, Johnston-Wilder 2013); a willingness to struggle & persevere.
 Work collaboratively with their peers (Swan 2009);
 Have the language needed to express their understandings,
misunderstandings and questions. (Lee 2006).
 Have a Growth Theory of Learning (Yeager & Dweck 2012) – they will
know that the more they work at maths, the more successful they will
be.
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Part 4 : Strategies for Teaching
 Move from T.I.R.E.D* to A.L.I.V.E** Activities

 Developing Mathematical Resilience – part of this is
 Developing Growth Mindset
 Getting over Getting Stuck – Stuck Poster

* Nardi & Stewart 2003, ** work done by Johnston-Wilder et al 2015.
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To help overcome anxiety - Lessons
need to move from TIRED to ALIVE
 Tired = tedious, isolated, rote learning, elitist, depersonalized

 Alive = accessible, linked, inclusive, value-based, engaging.
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ALIVE ACTIVITIES
Accessible –

Low Floor- High Ceiling

Visual & Enactive

Relevant and
Meaningful

Part 4

•Open activity where everyone can work at their own level
•Allows a variety of approaches
•Learners can show what they can do rather than what they can’t.

•Allows learners to visualize and manipulate objects and relate maths
to the real world
•Moving symbols too quickly can interfere with understanding and
cause learners to struggle

•Shows Maths in contexts which are relevant and meaningful to
learners
•Allows Maths to be applied in a realistic way.

Simple Starter : What Maths did you use to get to school today? Can
you use a table – The Activity and Maths used are column headings
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Attitudes and building
‘mathematical resilience’…
Understand
the value of
maths in
everyday life.

Part 4

Recognise the
benefits of
improving
numeracy.

Ability is not
fixed.
Develop a
‘can-do’ attitude.
Copyright © National Numeracy 2015. All right reserved

Recognise that everyone
struggles in order to succeed - its
part of the learning process.

10
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Perseverance – Students’ Voices

Part 4

 PISA 2012 Maths was main subject

(2021 will be next time Maths is main focus)
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Getting Stuck

Part 4

 Students get stuck and can give up. They need to develop perseverance.

 Students see Being Stuck is a negative thing. So they don’t get to work within the
growth zone. (essential for mathematical development).
 Usually the next step is students ask an adult –TA/Teacher/Parent to enable them to
move to their comfort zone. Without that support students move into anxiety zone and
the task is avoided.
 By removing teacher intervention – enables students to draw on other resources – to
be resourceful –using a Stuck Poster with ideas of what to do when stuck. (Ideas they
create on a post-it note.)

Idea based on Mason J, 1988, Learning & Doing Maths.
Described in Chisholm PhD. 2017
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Stuck Poster
 Ask the teacher for help
 Ask a friend for help
 Look back at class notes
 Read a text book
 Think about similar investigations done
 Read the question carefully

 Highlight key information
 Think about what maths is needed
 Can we use algebra to help?

 Don’t give up – keep going!

Part 4
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Part 5 : Taking Things Further
 DISCUSSION N BREAKOUT ROOMS
In light of this talk, what one small change can you make to your teaching to help
improve students’ learning? How will it help?

5-10 Minutes
A padlet will be available for each breakout room if required
5 Minutes for Questions at the end

References
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These are by Lee & Johnston-Wilder

