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Summary

Raising standards in maths attainment at primary school has been highlighted as a UK
Goverment priority. But there are several challenges to supporting all children to reach
their potential in maths, which needs to be addressed.

Children with dyscalculia and mathematical learning difficulties experience specific barriers
when learning maths and specialised support for teachers is required.

When helping children’s maths learning at home, there are significant socio-economic
inequalities and efforts to support families need to go beyond parent-school
communication.

Recommendations

To help raise standards in maths attainment at primary school, there needs to be:

Further investment in specialised support for understanding and supporting children with
dyscalculia and mathematical learning difficulties.

A national campaign for raising awareness and standards in the home mathematics
environment.



What is the Issue?

Estimates suggest that children’s maths
attainment has been significantly

impacted by the disruptions caused by
Covid-19, much more so than reading (DfE,
2022). This reflects trends seen in data prior
to the pandemic, where a maths- reading
attainment gap emerges in the first years of
school, with reading skills significantly
exceeding those of mathematics (Outhwaite et
al., 2022).

As part of the recently released Schools White
Paper “Opportunity for All’, the UK government
are aiming for “90% of primary school children
to achieve the expected standard in reading,
writing, and maths for Key Stage 2 by 2030”
(DfE, 2022). To achieve this goal, the UK
government have proposed increased
continued professional development for
teachers and increased parental involvement.

In response, this briefing note summarises
the empirical evidence specific to these pro-
posals and some of the challenges relating to
raising standards in maths attainment at pri-
mary school. This includes understanding and
supporting, 1) dyscalculia and mathematical
learning difficulties, and 2) the home mathe-
matics environment.

Dyscalculia and Maths Learning
Difficulties

Research shows teachers are largely unaware
of specific learning difficulties relating to
mathematics, including dyscalculia and
mathematical learning difficulties (MLD).
Teachers also report a lack of understanding
of how best to support their pupils in these
areas (Dimitriadis et al., 2021), as well as
holding their own anxieties when encountering
a maths or spatial problem (Costa et al., 2021;
Gilligan-Lee et al., 2022).

Dyscalculia and MLD impact children’s

basic maths skills, such as reading and writing
numerals, remembering number facts,
calculation, or mathematical reasoning.
Estimates suggest up to 14% of primary
school children have dyscalculia or MLD,
which often manifests during the early school
years (Geary, 2015). Importantly, these
learning difficulties are unique and specific to
maths and cannot be attributed to other areas
of special educational needs, including
intellectual disabilities, developmental
disorders, or neurological or motor disorders.
Research shows children who experience
these difficulties are at a greater risk for lower
educational, employment, financial and health

outcomes in the future, compared to their
typically developing peers (Butterworth et al.,
2011; Davis-Kean et al., 2022).

As part of the White Paper, the government
highlight that they will include numeracy as
part of the training investment for the early
years workforce, which will also focus on
literacy. The current offering of specialised
support, such as the new National
Professional Qualification for Leading Literacy
and the SENCO National Professional
Qualification does not appear to include a
specific focus on mathematical learning and
development.

Overall, this means that supporting children,
particularly those with these difficulties
learning maths will be a significant challenge
and more specialised support for teachers
specific to maths is required.

Home Mathematics Environment

To help raise attainment levels, the White
Paper also outlines a ‘Parent Pledge’, in which
schools will communicate to families, if their
children are falling behind in maths (or
English) and provide targeted support.
However, recent data suggests 88% of primary
school teachers already do this and questions
have been raised about how effective this
strategy will be in practice (Roberts, 2022).

Research shows there are a limited range of
effective maths interventions that can be used
at school or at home, which are available in
the primary school years (Simms et al., 2019;
Outhwaite et al., 2022) and when involving
parents, communication alone is not enough
(Eason et al., 2020). Instead, active parental
engagement with children’s maths learning at
home, particularly for advanced, rather than
basic maths skills, is required to increase
attainment (Mutaf-Yildiz et al., 2020).

However, there are significant inequalities in
opportunities for active parental engagement
with children’s maths development. Research
shows children of graduate parents have
higher attainment (mathematics,
problem-solving, and reading combined)
scores, compared to parents with secondary
school qualifications, followed by no
qualifications (Sullivan et al., 2013). Research
shows higher levels of maternal education
supports higher family incomes, which in turn
supports increased parental investments in
educational resources at home, and
consequently increased maths skills for
primary-school aged children (Macmillan &
Tominey, 2019).



Similarly, 47% of parents report feeling
anxious towards maths (Akribian, 2022) and
research shows parental maths anxiety
combined with well-meaning home
engagement is negatively related to young
children’s mathematical learning (Maloney et
al., 2015).

To help parents to support their children, there
is some emerging evidence of promising
interventions. For example, parent-based
educational apps that provide parents and
caregivers with resources and ideas for
engaging with their child’s maths development
have shown positive and sustained benefits
for child outcomes (Berkowitz et al., 2015;
Schaeffer et al., 2019) and parent confidence
(Outhwaite, 2021).

Lessons can also be learnt from national
campaigns promoting parent engagement with
children’s literacy and reading development,
such as the Hungry Little Minds Campaign in
2019, which signposted parents to accessible
and evidence-based literacy resources (DfE,
2019). A similar campaign to raise awareness
of the home mathematics environment would
also be beneficial, particularly as estimates
suggest parents’ engagement is lower in
maths compared to literacy activities at home.
Figures show parents in England typically read

to young children five to seven days a week,
compared to maths-related activities only once
a week. These engagements have also been
shown to be associated with stronger
mathematical outcomes for young children
after accounting for socio-economic status
(OCED, 2020).

Summary and Implications

Strong mathematical skills play a crucial role
in children’s educational, economic, social,
and health outcomes (Davis-Kean et al., 2022;
Reyna et al., 2009). Therefore, efforts to raise
maths attainment throughout primary school is
vital.

Based on the summarised evidence, this
briefing note recommends expanding the
training investment committed in the Schools
White Paper to include specialised support for
understanding and supporting children with
dyscalculia and mathematical learning
difficulties.

Policy makers should also support a national
campaign for raising awareness of the
importance of the home mathematics
environment, which encourages and supports
active parental engagement.



References

Akribian. (2022). Math anxiety putting Brits
in numeracy crisis. Available from: https://
akribian.com/news/maths-anxiety-put-
ting-brits-in-numeracy-crisis/

Berkowitz, T., Schaeffer, M. W., Maloney, E.
A., Peterson, L., Gregor, C., Levine, S. C., &
Beilock, S. L. (2015). Math at home adds up
to achievement in school. Science, 350(6257),
196-198.

Butterworth, B., Varma, S., & Lauirillard, D.
(2011). Dyscalculia: from brain to educa-
tion. Science, 332(6033), 1049-1053.

Costa, H. M., Outhwaite, L. A., & Van
Herwegen, J. (2021). Preschool Teachers’
training, beliefs and practices concerning
mathematics in pre-schools in the UK:
implication for education and practice.
https://doi.org/10.31234/osf.io/rdx6¢

Davis-Kean, P. E., Domina, T., Kuhfeld, M.,
Ellis, A., & Gershoff, E. T. (2021). It matters
how you start: Early numeracy mastery
predicts high school math course-taking and
college attendance. Infant and Child
Development, e2281.

Department for Education. (2019). Hungry
Little Minds. Available from: https://hungrylittle-
minds.campaign.gov.uk/

Department for Education. (2022). Opportunity
for all: strong schools with great teachers for
your school. Available from: https://www.gov.
uk/government/publications/opportunity-for-all-
strong-schools-with-great-teachers-for-your-
child

Dimitriadis, C., Georgeson, J., Paliokosta, P.,
& Van Herwegen, J. (2021). Twice-Exceptional
Students of Mathematics in England: What Do
the Teachers Know?. Roeper Review, 43(2),
99-111.

Eason, S. H., Scalise, N. R., Berkowitz, T.,
Ramani, G. B., & Levine, S. C. (2020).
Reviewing the family math literature:
Recommendations for practice, policy, and
research. Available from: http://education-first.
com/wp-content/uploads/2020/06/FamilyMath-
Review_WhitePaper.pdf

Geary, D. C. (2015). The Classification and
Cognitive Characteristics of Mathematical
Disabilities in Children. The

Oxford Handbook of Numerical

Cognition. https://doi.org/10.1093/oxford-
hb/9780199642342.013.017

Gilligan-Lee, K. A., Bradbury, A., Bradley, C.,
Farran, E. K., Van Herwegen, J., Wyse, D.,
& Outhwaite, L. A. (2022). Spatial Thinking in
Practice: A snapshot of teacher’s spatial
activity use in the early years’ classroom.
https://doi.org/10.31234/osf.io/zqc2x

Macmillian, L., & Tominey, E. (2019). Parental
inputs and socio-economic gaps in early child
development. Available from:
https://econpapers.repec.org/paper/uclcepe-
ow/20-04.htm

Maloney, E. A., Ramirez, G., Gunderson, E. A,,
Levine, S. C., & Beilock, S. L. (2015).
Intergenerational effects of parents’ math
anxiety on children’s math achievement and
anxiety. Psychological Science, 26(9), 1480-
1488.

Mutaf-Yildiz, B., Sasanguie, D., De Smedt, B.,
& Reynvoet, B. (2020). Probing the
Relationship Between Home Numeracy and
Children’s Mathematical Skills: A

Systematic Review. Frontiers in Psychology,
11. doi:10.3389/fpsyg.2020.02074.

Organisation for Economic Co-operation and
Development. (2020). Early Learning and
Child Well-being: A Study of Five-year-Olds

in England, Estonia, and the United States.
Available from: http://www.oecd.org/education/
school/early-learning-and-child-well-being-
study/early-learning-and-child-well-being-
3990407f-en.htm.

Outhwaite, L. (2021). App-based Support for
Parental Self-Efficacy in the First 1000 Days:
A Randomised Control Trial. CEPEO Working
Paper Series 21-01. Available from: https://dis-
covery.ucl.ac.uk/id/eprint/10122820/

Outhwaite, L.A., Anders, J., & Van Herwe-
gen, J. (2022). Mathematics Attainment Falls
Behind Reading in the Early Primary School
Years. CEPEO Working Paper No. 22-06.
Available from: https://EconPapers.repec.org/
RePEc:ucl:cepeow:22-06

Outhwaite, L.A., Early, E., Herodotou, C., &
Van Herwegen, J. (2022). Can maths apps
add value to learning? A systematic review
and content analysis. Nuffield Foundation.

Roberts, J. (2022). Most teachers already fulfil
‘Parent Pledge’, new data reveals. Available
from: https://www.tes.com/magazine/news/
general/most-teachers-already-fulfil-parent-
pledge-new-data-reveals

Schaeffer, M. W., Rozek, C. S., Berkowitz, T.,
Levine, S. C., & Beilock, S. L. (2018).



Disassociating the relation between parents’
math anxiety and children’s math
achievement: Long-term effects of a math app
intervention. Journal of Experimental
Psychology: General, 147(12), 1782-1790.

Simms, V., McKeaveney, C., Sloan, S., &
Gilmore, C. (2019). Interventions to improve
mathematical achievement in primary school-
aged children. Nuffield Foundation.

Sullivan, A., Ketende, S., & Joshi, H. (2013).
Social class and inequalities in early cognitive
scores. Sociology, 47(6), 1187- 1206.



