
Mathematical Mindsets
Pete Boyd & Rebecca Davies

Learning, Education and Development (LED) Research Centre
University of Cumbria



(Dweck, 2006)





People with a fixed mindset believe that fundamental qualities like 
intelligence are essentially stable: they don’t change much over time.

People with growth mindsets believe that these qualities are, well, 
growable: they are susceptible to change and can flourish in certain 
circumstance and wither in others.

(Hymer & Gershon, 2014: 8)r

The more you practice, at the edge of your current performance level, the 
more intelligent you get…

Mindset is a belief



Strongly 
agree

Agree Mostly 
agree

Mostly 
disagree

Disagree Strongly 
disagree

You have a certain amount of intelligence 
and you really can’t do much to change it.

1 2 3 4 5 6

Your intelligence is something about you 
that you can’t change very much.

1 2 3 4 5 6

You can learn new things but you can’t
really change your basic intelligence.

1 2 3 4 5 6

Measuring Mindset



People with growth mindsets are more:

• Open to challenges and constructively critical feedback
• Resilient in the face of obstacles and initial failure
• Convinced that individual effort makes a difference
• Likely to attribute success and failure to their own efforts, 

rather than to their innate abilities
• Able to learn well with and from others
• Likely to rise to the top – and stay there

(Hymer & Gershon, 2014: 12)

Research Evidence on Mindset Theory



The extent of negative emotions Primary 
teachers held about mathematics 
predicted the achievement of girls but 
not of boys… (Beilock et al., 2009)
‘I know this is really hard but lets try it’
‘I was bad at maths at school’
‘I never liked maths’



‘…two inter-related and damaging myths concerning 
mathematics: first that only some people, due to natural talent, 
can do mathematics; and second that being good at mathematics 
is a clear sign that you are one of the most intelligent people’ 

(Boyd & Ash, 2018: 215)

Myths in maths…



You can ‘teach’ students to help them 
develop a growth mindset in maths…

The belief that intelligence is malleable (incremental theory – growth mindset) predicted 
an upward trajectory in maths grades over two years of junior high school (n=373 aged 12 
years)… a belief that intelligence is fixed (entity theory – fixed mindset) predicted a flat 
trajectory…

An intervention teaching incremental theory (brainology / growth mindset) (to low maths 
attainment students n=48 control group n=43) promoted positive change in classroom 
motivation and reversed a downward trajectory in maths grades…



Change in teacher beliefs with mastery maths…



Becoming a self-regulated learner: An 
overview (Zimmerman, 2003) Available 
open access
Learning and Leading with Habits of 
Mind: 16 essential characteristics for 
success (Kosta & Kallick, 2008)
http://www.habitsofmindinstitute.org/
about-us/

http://saifulislam.com/wp-content/uploads/2016/10/Becoming-a-Self-Regulated-Learner-An-Overview.pdf
http://www.habitsofmindinstitute.org/about-us/


Creating Learning 
without Limits 
(Swann, Peacock, 
Hart, Drummond, 
2012)
https://learningwithoutlimits.
educ.cam.ac.uk/

https://learningwithoutlimits.educ.cam.ac.uk/


1. Authentic tasks…
2. Make it more open…
3. Make it an inquiry…
4. Add a visual component…
5. Problem first then technique…
6. Accept all ideas for critique…
7. Ask pupils to convince and reason…

Jo Boaler (2016) Mathematical Mindsets
(Chapter 5: Rich mathematical tasks)

Rich Mathematical Tasks
Use low floor, high ceiling tasks…space to learn



Sort the Street
Age 5 to 7

Find as many different 
ways to sort them into 
groups as you can.

You may like to use this 
interactivity to drag the 
houses into groups.

What makes this a high 
ceiling, low floor task?





Age 9-11
NRICH



How many ways can you solve this? 

1379 + 996



Is this a low floor, high ceiling task?

•The answer is

9

What is the question? 



1. Everyone can learn maths to the highest levels
2. Mistakes are valuable
3. Questions are really important
4. Maths is about creativity and making sense
5. Maths is about connections and communicating
6. Maths class is about learning not performing
7. Depth is more important than speed

Jo Boaler (2016) Mathematical Mindsets
(Chapter 9 Teaching Mathematics for a growth mindset - and Appendix B)

Teaching Mathematics for a growth mindset



https://educationendowmentfoundation.org.uk/evidence-summaries/teaching-learning-toolkit

Statistical health warning –
considerable problems so 

interpret with care

https://educationendowmentfoundation.org.uk/evidence-summaries/teaching-learning-toolkit


• misallocation to groups;
• lack of fluidity of groups;
• quality of teaching for different groups;
• teacher expectations of pupils;
• pedagogy, curriculum and assessment applied to different groups;
• pupil perception and experiences of ‘ability’ grouping, and impact 

on their learner identities;

These different factors working together to cause a self-fulfilling 
prophecy.

Francis, B., Archer, L., Hodgen, J., Pepper, D., Taylor, B.& Mary-Claire Travers (2016): Exploring the relative lack of impact 
of research on ‘ability grouping’ in England: a discourse analytic account, Cambridge Journal of Education 47 (1): 1-17.

Setting



• Systematically and collectively, in intention and in practice, stop labelling 
learners – this has implications for grouping and differentiation by task

• Work on collective teacher awareness of mindset theory and teacher 
expectations – then start to communicate this to children / students

• Work on the multidimensionality of maths…domain specific mindset 
means that cultural beliefs about maths are just as important as beliefs 
about intelligence

• Select and / or develop ‘low floor and high ceiling’ tasks…

Implications
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