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What are ‘mathematical storytelling’?

The use of narratives that illustrate how 
mathematical knowledge and skills can be 

meaningfully used by characters in the stories to 
help them solve a problem.

This approach can be used with mathematics 
learning of all ages.



To help visualise
abstract mathematical topics

See: Elia et al. (2010)



To give a meaningful context for 
mathematics learning

See: Gunbas (2015)



To foster children’s 
conceptual understanding of 

mathematical concepts
Kilpatrick et al.’s (2001) 

Mathematical Proficiency

One’s ability to “represent 
mathematical situations in 
different ways” and the degree 
of students’ conceptual 
understanding can thus be 
measured by examining “the 
richness and extent of the 
connections [between 
representations] they have 
made” (p. 119). 





Research Gap

While research over the past three decades have 
documented pedagogical benefits of teaching 

mathematics using storytelling, research into teachers’ 
perceptions regarding the use of such approach is virtually 

non-existent.

Thompson (1984, p. 106) notes that “any attempt to 
improve the quality of […] teaching must begin with an 

understanding of the conceptions held by the teachers”. 

(Pajares, 1992, p. 307): “the beliefs teachers hold influence 
their perceptions and judgements, which, in turn, affect their 

behaviour in the classroom”.



The Current Study

What do in-service teachers and pre-
service teachers in England perceive to be 
key barriers to, and enablers for, the use of 

storytelling in mathematics teaching and 
learning?

(Part of an international survey study)
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Ajzen’s (1991) 
Theory of Planned Behaviour (TPB)

Attitude toward the 
behaviour is a personal 
evaluation of the behaviour 
in question and this can be 
favourable or unfavourable

Subjective norm is when a 
person’s beliefs are 
influenced by perceived 
social pressures to perform 
or not to perform a 
behaviour 

Perceived behavioural 
control is when a person’s 
beliefs are influenced by 
factors, such as time, 
money, assistance from 
other people that either 
assist or hinder behaviour 



Research Design #1

Design: Cross-sectional survey design

Instrument: Survey developed specifically for the study with open-ended 
survey questions (printed and on-line)

Sample:
• In-service teachers (ISTs) -127 ISTs (across England)
• Pre-service teachers (PSTs) - 1,003 PSTs (across 22 universities in 

England)

Sampling:
• Convenience sampling (via social media posts and at training 

workshops in March – July 2022)



Research Design #2
Data analysis: 
• Stage 1 - Thematic deductive and inductive analysis
• Stage 2 - Thematic deductive analysis using Ajzen’s (1991) TPB framework

Stage 1 - Coding
• Beliefs mentioned repeatedly by the same teacher were counted only once.
• Teachers were able to state more than one perceived enabler/barrier.

Coding reliability
• Step 1: The researcher and his Research Assistant (RA) independently coded 

the responses of the first fifty teachers (Teachers 1-50) on both the Enablers 
and Barriers datasets (as part of the RA’s training). 

• Step 2: The RA then coded the rest of the datasets (i.e., responses of 
Teachers  51-Teachers 1130). 

• Step 3: The researcher subsequently moderated half of each dataset that the 
RA has coded (i.e., Teachers 1 – 565) and discussed any discrepancies until 
agreement was reached

• Step 4: The RA went back to update/adjust his coding of the responses of 
Teachers 566-1130.



Characteristics of 
Survey Participants









Findings – Enablers

‘What would enable you to integrate 
storytelling as part of your 

mathematics teaching?’

19 categories broadly grouped under 
six themes















Enablers as framed by Ajzen’s (1991) 
Theory of Planned Behaviour (TPB)

Attitude toward the behaviour 
is a personal evaluation of the 
behaviour in question and this 
can be favourable or 
unfavourable
Perceived Pedagogical Benefits, 
Desired to Improve Teaching, 
Love of Stories 

Subjective norm is when a 
person’s beliefs are influenced by 
perceived social pressures to 
perform or not to perform a 
behaviour 
Enabling Social Norms

Perceived behavioural control is 
when a person’s beliefs are 
influenced by factors, such as 
time, money, assistance from 
other people that either assist or 
hinder behaviour 
Availability of Resources, 
Knowledge of the Approach





Findings – Barriers

‘What would prevent you from 
integrating storytelling as part of your 

mathematics teaching?’

17 categories broadly grouped under 
five themes













Barriers as framed by Ajzen’s (1991) 
Theory of Planned Behaviour (TPB)

Attitude toward the behaviour 
is a personal evaluation of the 
behaviour in question and this 
can be favourable or 
unfavourable
Doubts about Outcome 
Expectancy

Subjective norm is when a 
person’s beliefs are influenced by 
perceived social pressures to 
perform or not to perform a 
behaviour 
Inhibiting Social Norms

Perceived behavioural control is 
when a person’s beliefs are 
influenced by factors, such as 
time, money, assistance from 
other people that either assist or 
hinder behaviour 
Lack of Pedagogical Knowledge 
and Confidence, Time 
Constraint, Resource 
Constraint





Conclusion
The emerging ‘belief structure’ as found in our study’s datasets across the 
5(+1) countries is stable and consistent.  

Ajzen’s (1991) TPB provides a useful framework to help meaningfully frame 
our findings. 

The study’s findings highlight the role of professional learning and teacher 
training in ensuring that both in- and pre-service teachers have the 
necessary pedagogical knowledge, experience and confidence in using 
mathematical storytelling to enrich their mathematics teaching. 

Limitation
In the context of this England paper, in-service teachers were 
outnumbered by pre-service teachers. Thus, the overall findings are quite 
skewed towards pre-service teachers. 



Further Research Directions

Not age specific (2023-2025)

Exploring gender representations in mathematical story picture books

Early Years (2023-2027)

In collaboration with Campaign for Learning, we successfully secured approx. £200,000 

(from the Charity of Sir Richard Whittington) to conduct a 4-year project to train parents of 

pre-school children in disadvantaged areas in London to engage in family mathematical 

storytelling and to explore its impact on children’s use of mathematical language at home.

Primary 

• 2019-2021: As part of my University of Reading’s Research Fellowship project, I explore 

extent to which mathematical storytelling by children can help foster their conceptual 

understanding of mathematical concepts. 

• 2022-2024: Funded by the British Academy / the Leverhulme Trust, this on-going project 

explores the extent to which mathematical storytelling by children can help foster their 

mathematical talk at school.  

Secondary (n/a)

In collaboration with Cambridge and DCU colleague, we are successfully shortlisted for the 

final stage of the Leverhulme grant application (approx. £180,000) to explore the impact of 

the approach on secondary school students (both increasing learning attainment and 

reducing maths anxiety). 



Impact-Generating Activities



Dissemination of Findings – Social Media



Dissemination of Findings – Blog Posts
Wrote blog posts and articles for non-academic audiences on national 
platforms (e.g., the National Centre for Excellence in the Teaching of 
Mathematics [NCETM] website, TES, etc.)



Dissemination of Findings – Workshops
Training over 4,100 in- and pre-service teachers in the UK and internationally 

(e.g., at the University of Cambridge, King’s College London, Dublin City 
University, the City University of New York, Norwegian University of Science) 

and Technology, etc.) 



Dissemination of Findings – Curriculum Developers

In 2019, I was invited to meet with 
representatives of Ireland’s 

National Council for Curriculum 
and Assessment (NCCA) in Dublin 

including Dr. Jacqueline Fallon 
(Director of Curriculum and 

Assessment, NCCA) and other 
NCCA representatives in charge 

of developing Ireland’s new 
primary mathematics curriculum 

to be rolled out in 2022. 

(Dr. Fallon had previously read 
one of my research articles 

reporting key perceived barriers 
to and enablers for the 

integration of story picture books 
in mathematics teaching as 

reported by Irish primary 
teachers.)



Dissemination of Findings – Policy Makers

Presented my research at Westminster to 
representatives of the Department for Education, the 

All-Party Parliamentary Group for Education, the 
Education Select Committee, the Parliamentary Office 
of Science and Technology, and the House of Common 

Library. 

The event was kindly hosted by Matt Rodda, MP for 
Reading East.
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MathsThroughStories.org

• A non-profit research-based initiative

• Provides a wide range of free on-line resources for 

teachers and parents

• Since its launch in 2017, the website has now been 

viewed over 1,580,000 times by around 430,000 

teachers and parents from more than 220 countries. 



The World’s Largest Database of 
Recommendations for Mathematical Stories



Book Reviews



Cockatoos (EYFS)
http://www.mathsthroughstories.org/uploads/5/7/2/5/5725305
5/lesson_plan_-_hannah_rodrigues_-_cockatoos__revised_.pdf

The Shopping Basket (KS1)
http://www.mathsthroughstories.org/uploads/5/7/2/5/5725305
5/lesson_plan_-_jean_knapp_-_the_shopping_basket_1.pdf

The Doorbell Rang (Lower KS2)
https://www.mathsthroughstories.org/uploads/5/7/2/5/572530
55/lesson_plan_-_edward_fitzgerald_-_the_doorbell_rang_1.pdf

Fractions in Disguise (Upper KS2)
http://www.mathsthroughstories.org/uploads/5/7/2/5/5725305
5/lesson_plan_-_bonnie_mcclure_-_fractions_in_disguise.pdf

Sir Cumference and the Dragon of Pi (Upper KS2)
https://www.mathsthroughstories.org/uploads/5/7/2/5/572530
55/lesson_plan_-_rebecca_turvill_-
_sir_cumference_and_the_dragon_of_pi_2.pdf

The Sneetches (KS3)
https://www.mathsthroughstories.org/uploads/5/7/2/5/572530
55/lesson_plan_-_oliver_pinel_-_the_sneetches_1.pdf

Lesson 
Plan 
Ideas 

Shared 
by 

Teachers

http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_hannah_rodrigues_-_cockatoos__revised_.pdf
http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_hannah_rodrigues_-_cockatoos__revised_.pdf
http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_jean_knapp_-_the_shopping_basket_1.pdf
http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_jean_knapp_-_the_shopping_basket_1.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_edward_fitzgerald_-_the_doorbell_rang_1.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_edward_fitzgerald_-_the_doorbell_rang_1.pdf
http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_bonnie_mcclure_-_fractions_in_disguise.pdf
http://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_bonnie_mcclure_-_fractions_in_disguise.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_rebecca_turvill_-_sir_cumference_and_the_dragon_of_pi_2.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_rebecca_turvill_-_sir_cumference_and_the_dragon_of_pi_2.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_rebecca_turvill_-_sir_cumference_and_the_dragon_of_pi_2.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_oliver_pinel_-_the_sneetches_1.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/lesson_plan_-_oliver_pinel_-_the_sneetches_1.pdf


https://www.youtube.com/watch?v=7awyV0LzReg&t

Case Study Videos

https://www.youtube.com/watch?v=7awyV0LzReg&t


Examples of  (Emerging) Impact



Examples of  (Emerging) Impact



The world’s first annual international competition set up to encourage young mathematics 
learners (8-16 years old) from around the world to embed their mathematics learning in a 

meaningful and engaging context through creating their own mathematical story picture books.

Two entry categories: 8-11 and 12-16 years old. 

The winner in each of these two categories receives an award of £100, and their school also 
receives £100. The awards are funded by HarperCollins and Charlesbridge – international 

publishers. 

The Young Mathematical Story Authors (YMSA) Competition



Since 2019, the YMSA competition received entries from 
around 4,000 students across over 260 schools in 23 countries.

The Young Mathematical Story Authors (YMSA) Competition



Examples of Primary School Students’ 
Self-authored Mathematical Story Picture Books

https://www.mathsthroughstories.org/uploads/5/7/2/5/5725
3055/harrowinternationalschoolbangkok_anzuchaichanavong

_8_female.pdf

https://www.mathsthroughstories.org/uploads/5/7/2/5/5725
3055/8to11_beaulieuprimaryschool_laraclayden.pdf

https://www.mathsthroughstories.org/uploads/5/7/2/5/572530

55/11to13_muscliffprimaryschool_harrietbarber_mindfulnessthr

oughmaths.pdf

https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055

/stchristopherslondon_oliviapeck_10_female.pdf

Author’s age:
8 years old

Topic:
Venn diagram / 
Classification

Country:
Thailand

Author’s age:
9 years old

Topic:
Perimeter and area

Country:
UAE

Author’s age: 
11 years old

Topic:
Ratio and 

proportion

Country:
UK

Author’s age: 
10 years old

Topic:
Fraction and 
percentage 
conversion

Country:
UK

https://www.mathsthroughstories.org/uploads/5/7/2/5/5725
3055/oberoiinternationalschooljvlr_samaradhankar_9_female

.pdf

Author’s age:
9 years old

Topic:
Division

Country:
India

https://www.mathsthroughstories.org/uploads/5/7/2/5/5725
3055/8to11_beaulieuprimaryschool_laraclayden.pdf

Author’s age:
10 years old

Topic:
Properties of 2D 

shapes

Country:
Jersey

https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/harrowinternationalschoolbangkok_anzuchaichanavong_8_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/harrowinternationalschoolbangkok_anzuchaichanavong_8_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/harrowinternationalschoolbangkok_anzuchaichanavong_8_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/8to11_beaulieuprimaryschool_laraclayden.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/8to11_beaulieuprimaryschool_laraclayden.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/11to13_muscliffprimaryschool_harrietbarber_mindfulnessthroughmaths.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/11to13_muscliffprimaryschool_harrietbarber_mindfulnessthroughmaths.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/11to13_muscliffprimaryschool_harrietbarber_mindfulnessthroughmaths.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/stchristopherslondon_oliviapeck_10_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/stchristopherslondon_oliviapeck_10_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/oberoiinternationalschooljvlr_samaradhankar_9_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/oberoiinternationalschooljvlr_samaradhankar_9_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/oberoiinternationalschooljvlr_samaradhankar_9_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/8to11_beaulieuprimaryschool_laraclayden.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/8to11_beaulieuprimaryschool_laraclayden.pdf


https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055
/marymountinternationalschoolrome_virginiamarziamassone_12_

female.pdf

https://www.mathsthroughstories.org/uploads/5/7/2/5/572
53055/sharafuddinschool_jeemnaseer_13_female.pdf

https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055
/wellingtongirlscollege_nataliawhiteridge_13_female.pdf

https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055
/12to15_hamdenhighschool_ayalkaffman.pdf

Author’s age:
12 years old

Topic:
Probability

Country:
Italy

Author’s age:
13 years old

Topic:
Statistical 

correlation

Country: 
Maldives

Author’s age:
13 years old

Topic:
Power of 10 / 

Exponents

Country: 
New Zealand

Author’s age:
15 years old

Topic:
Trigonometric 

functions

Country:
USA

https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055
/taipeieuropeanschool_sophiehan_12_female.pdf

Author’s age:
12 years old

Topic:
Base 10 vs Base 2 
number systems

Country:
Taiwan

https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055
/ningbohuamaointernationalschool_wendyweng_14_female.pdf

Author’s age:
14 years old

Topic:
Quadratic 
functions

Country: 
China

Examples of Secondary School Students’ 
Self-authored Mathematical Story Picture Books

https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/marymountinternationalschoolrome_virginiamarziamassone_12_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/marymountinternationalschoolrome_virginiamarziamassone_12_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/marymountinternationalschoolrome_virginiamarziamassone_12_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/sharafuddinschool_jeemnaseer_13_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/sharafuddinschool_jeemnaseer_13_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/wellingtongirlscollege_nataliawhiteridge_13_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/wellingtongirlscollege_nataliawhiteridge_13_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/12to15_hamdenhighschool_ayalkaffman.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/12to15_hamdenhighschool_ayalkaffman.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/taipeieuropeanschool_sophiehan_12_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/taipeieuropeanschool_sophiehan_12_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/ningbohuamaointernationalschool_wendyweng_14_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/ningbohuamaointernationalschool_wendyweng_14_female.pdf


Author’s age: 
10 years old

Topic:
Fraction and 
percentage 
conversion

Country:
UK









Author’s age: 
11 years old

Topic:
Ratio and 

proportion

Country:
UK









Author’s age:
15 years old

Topic:
Trigonometric 

functions

Country:
USA













https://www.mathsthroughstories.org/uploads/5/7/2/5/572
53055/dulwichcollegebeijing_ameliakang_12_female.pdf

https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/dulwichcollegebeijing_ameliakang_12_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/dulwichcollegebeijing_ameliakang_12_female.pdf


https://www.mathsthroughstories.org/uploads/5/7/2/5/572
53055/sharafuddinschool_jeemnaseer_13_female.pdf

https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/sharafuddinschool_jeemnaseer_13_female.pdf
https://www.mathsthroughstories.org/uploads/5/7/2/5/57253055/sharafuddinschool_jeemnaseer_13_female.pdf
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