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Introduction:

Noonan Syndrome (NS) is a genetic disorder involving RAS signalling pathway
variants, affecting cellular processes like neural plasticity. Physical symptoms of NS
include distinctive facial features, joint pain, scoliosis, and sensory impairments
(NHS, 2021; SSBP, 2022). While some children thrive in maintained settings, others
require specialist support (Noonan Cantata, 2023; Shiels et al., 2021). However, it
may be argued that, the UK education system often fails to look beyond surface-level
behavioural presentations. Despite being the 'most common rare disease you have
ever heard of', NS lacks visibility within the UK education system. This leads to a
systemic 'diagnostic overshadowing' where children are placed on the SEN register,
without teachers recognising the genetic basis for their slower processing speeds
(Loughborough University, 2025). This lack of specialised knowledge essentially
means that intervention are often generic rather than tailored to unique RASopathy
profile, potentially limiting the academic ability of these learners.

Objectives:

e Analyse the barriers that might impact children's learning with NS in the
curriculum.

e Explore how professionals might provide the highest quality provision for
children with NS.

e Consider the effectiveness of inclusive practice in achieving positive
developmental outcomes later in life.

Methodology:

This paper utilises Douglas et al's (2016) 'inclusive assessment framework' to
consider whether students with Special Educational Needs and Disabilities (SEND) -
such as those with Noonan Syndrome - are included in or excluded from the wider
national curriculum. Despite legal mandates from The Equality Act 2010 (s 6.),
Additional Learning Needs and Education Tribunal (Wales) Act 2018 (WG, 2018), and
The Additional Learning Needs Code for Wales 2021 (WG, 2021), practical
classroom support requires flexibility than policy suggests. Employing this framework
allows us to challenge whether current assessment approaches are truly ‘fair' and
'inclusive' to those pupils with SEND.



An 'inclusive assessment framework' allows professionals to communicate their ideas
effectively, and to articulate their reasoning with greater confidence, ensuring that
diverse needs are met without compromising rigour (Oxford University, 2026). Some
critics, though, argue that this approach is inherently flawed. Assessment tools fail to
capture the small, crucial progress steps that are unique to children with NS.
Moreover, the focus on progress should not overide the curriculum's emphasis on
promoting child-led, play-based learning (Kefallinou et al., 2016).

Analysis:

Studies highlight that children with NS face neuro-developmental challenges, such as
acting impulsively, and facing emotional dysregulation (NSAA, 2018; Pierpoint et al.,
2023). Crucially, these behaviours are often biological symptions of the condition
rather than a child trying to be difficult (Roberts et al., 2014). Similarly, children face
difficulty in understanding social cues, therefore, impacting their interpersonal
relationships and classroom engagement (Naylor et al., 2023; Elizondo et al., 2026).
Consequently, such barriers prevent the child's ability to navigate their 'nested'
environments - from the immediate interactions within the microsystem to the wider,
broader cultural influences of the macrosystem (Bronfenbrenner, 1994; Sadownik et
al., 2024). When a child's progress is being blocked from these systems, the Social
Model of Disability, suggests that the problem isn't the syndrome itself, but instead it
is the world around them was not build for their needs. From this perpective, it can
be argued that the child is disabled not by their biological symptoms, but by a society
and support system which is rigidly designed around neurotypical standards of
interaction (Mladenov, T, 2022; Disability Wales, 2024). Because of this, children with
NS are subject to persistent emotional distress. This has a lingering, lasting impact
on children's outcomes later in life (Ding et al., 2019; Serur et al., 2025).

Moreover, children with Noonan Syndrome and their parents faced constant
stigmatisation and 'social ostracisation' (Broomhead, 2019). They encountered public
humiliation by individuals in the public domain due to the syndrome's marked
appearance and the child's so-called '‘abnormal' behaviour, despite the fact it was not
their fault. This happens because society often follows the 'Medical Model of
Disability', where children's impairments - such as those with Noonan Syndrome - are
seen as a direct cause of them being 'unable to get access to goods and services or
being able to participate fully in society.' Essentially, this perspective shifts the blame
onto the children's biology, suggesting that their exclusion is an inevitable result of
their condition, rather than a failure of social design (Crutchley, 2018; Davies, 2025).
This experience has been 'traumatic' for parents, and that such incidence reflects
how society's perceptions towards neurodivergent people are negative. On the other
hand, though, this marginalisation violates the Convention on the Rights of Persons
with Disabilities (OHCHR, 2016; EHCR, 2020; Abreu, 2022). By treating children with



NS as 'inferior' and denying them enabling environments, the system creates an
exclusionary barrier, that shut down their potential. It leaves them sidelined from their
peers and pushed to the margins of the wider community.

Lastly, in the UK, fast-paced and language-heavy curricula often exceeds the
cognitive capacity of children with NS (WG, 2022). Due to the RAS-MARK signalling,
they process information slowly and struggle with working memory, regardless of
their intellectual ability (Noonan Syndrome Association, 2022). Unfortunately,
instruction heavy-based teaching can push children beyond the ZPD if scaffolding is
not well embedded. Without proper scaffolding, tasks can become difficult for
children with NS to handle, leading to inconsistent performance and disengagement.
They may feel stressed out, therefore, their nerves might be 'erupted' in a school
environment (Vygotsky, 1978; Yusof, 2023). Especially if the assistant is working with
these individuals without any prior knowledge of experience (NHS Wales, 2026).

Support in Place/Provision:

An essential strategy within mainstream curriculum is differentiated instruction.
Differentiation enables teachers to adapt learning activities, teaching methods, and
assessment approaches that tailor children’s needs with NS (Welsh Government,
2022; European Commision, 2025). Effective differentiation for pupils with NS might
include: breaking tasks into manageable steps, simplifying and clarifying simple
instructions, providing visual supports alongside verbal explanations, and reducing
cognitive overload through scaffolded activities (NASEN, 2026). Pupils with NS
benefit from repetition, modelling, and opportunities for overlearning, particularly
where working memory and processing speeds are affected. Appropriate and
relevant use of scafolding promotes both achievement and long-term independence
for those individuals by gradually bridging the gap between what they can do with
guidance and what they can do entirely on their own (Zenker et al., 2022;

ESTYN 2025).

Secondly, professionals should use Makaton to give students with NS an alternative,
multimodel way of communicating directly with them. They can do this through
physical signs and visual symbols, creating a high-quality pedagogical environment
that reinforces cognitive development (Anna Sin, 2009). This approach should be
unhurried, allowing students to take part in these dialogues, using physical gestures
to strengthen memory and ‘map’ information into mental frameworks or schemas. In
doing so, professionals bridge the gap between a student’s independent ability and
collaborative challenge, effectively embedding Vygotsky’s theory of social
constructivism into daily practice (Siraj-Blatchford, 2009; Neuman, 2021; Waters-
Davies, 2022). However, while Makaton serves as a powerful scaffold for learning, a
Piagetian critique might suggest that its effectiveness is ultimately bounded by a
child’s biological stage of development (Piaget, 1964). From a Piagetian perspective,



while these signs are great for helping a child organise their thoughts, there’s a limit
to how much they can grasp. Essentially, a child’s current stage of brain
development might mean they aren’t quite ready to understand the deeper, abstract
meaning behind some symbols yet, particularly those with NS, no matter how much
help an educator provides (Wadsworth, 2004).

Lastly, whilst current support for professionals regarding NS in schools is growing, a
more tailored approach is required, with ongoing calls for greater mainstream
awareness. Calls for dedicated resources remain prominent within the sector, and
especially those that detail the syndrome’s causes, and offer practical classroom
management strategies. Such specialised knowledge is essential for recognising and
meeting the specific needs of these individuals (WG, 2025; NHS, 2026). However,
whilst understanding of NS is important, an over-reliance of medical labels can lead
to a reductive view of the child. Professionals must be careful not to fall into the ‘trap’
of ‘diagnostic overshadowing’, where every learning hurdle is attributed to the
syndrome rather than explored through a pedagogical lends (Hallyburton, 2022). So,
therefore, true inclusion requires a shift from just simply being ‘aware’ of the issue,
but also actively addressing it in the confines of the school environment, being
responsive about it, and ensuring that a student with NS is not further disabled by it’s
surroundings (WG, 2023; ESTYN, 2025).

Conclusion:

In summary, support for children with NS can be embedded in the EYFS, when
grounded in inclusive, play-based pedagogy and aligned with the New Curriculum for
Wales. However, it's effectiveness may be diminished by staffing capacity, funding
constraints, and inconsistent specialist knowledge and confidence in managing rare
conditions. To ensure the highest quality possible, professionals should be trained
and guided on how to provide an effective and appropriate classroom support that is
registered and bespoken to their needs.

Questions and responses:

What specific experiences led you to choose Noonan Syndrome as part of your
primary research topic?

| chose to focus my presentation on Noonan Syndrome because | previously worked
with a child who had this condition in a mainstream setting. At the time, | had very
little knowledge, which made it difficult to fully understand how to support the child.
This experience showed me the lack of training, support, and funding available for
staff working with children with rare conditions (WG. 2021). It encouraged me to
learn more about Noonan Syndrome and how it can affect children's learning,
development, and social interaction within the wider curriculum (Noonan Syndrome



Association, 2023). | became very interested in the topic and how it links to the Early
Years Curriculum.

As an Early Years Practitioner, it is important to understand conditions like this so
children can be supported in an inclusive way (Vale of Glamorgan, 2021; Department
of Education, 2026). However, many practitioners do not receive specialist training,
which get can make it harder to meet children's needs confidently. Through this
research, | wanted to improve my own knowledge, and show how small changes in
practice, good communication with families and professionals, and an inclusive
environment can help children with Noonan Syndrome feel supported and achieve
their potential (WG, 2022; NHS, 2026).

What adaptations to the environment or routine for those with Noonan
Syndrome can make the biggest difference? And why?

For people with Noonan Syndrome, the biggest help often comes from simple and
flexible support. This can include clear routines, breaking tasks into smaller steps,
and giving extra time and rest breaks (Noonan Syndrome Association, 2022).

These strategies can help with difficulties linked to slower processing, tiredness, and
coordination (Tiemens et al. 2023). it is also important for schools, healthcare staff.
and therapists to work together. Support should not just be seen as an "extra"
adjustment, but as a way to help people take part equally in learning and everyday
activities (Zenker et al., 2022; Rasopathies, 2023; Loughborough University, 2024;
Stagi et al., 2025).



Academic References:

3billion (2026) lllustration related to Noonan Syndrome and genetic testing. Available
at: https://3billion.io/blog/noonan-syndrome-and-karyotype-genetic-code
(Accessed: 16 May 2026).

Broomhead, K.E. (2019) 'The influence of the nature of children’s disabilities on
societal reactions experienced by their parents,' Journal of research in special
educational needs, 19(2), pp. 126—134. Available at:
https://doi.org/10.1111/1471-3802.12435.

Department of Education (2026) SEND reform: putting children and young people
first. Available at: https://www.gov.uk/government/consultations/send-reform-
putting-children-and-young-people-first/send-reform-putting-children-and-
young-people-first-html-version (Accessed: 14 May 2025).

Ding, W. et al. (2020) 'Oppositional Defiant Disorder Symptoms and Children’s
Feelings of Happiness and Depression: Mediating Roles of Interpersonal
Relationships,' Child indicators research, 13(1), pp. 215-235. Available at:
https://doi.org/10.1007/s12187-019-09685-9.

Douglas, G. et al. (2016) 'Including Pupils with Special Educational Needs and
Disability in National Assessment: Comparison of Three Country Case Studies
through an Inclusive Assessment Framework,' International journal of
disability, development, and education, 63(1), pp. 98-121. Available at:
https://doi.org/10.1080/1034912X.2015.1111306

Duckworth, E. (1964) 'Piaget Rediscovered,' The Aritmetic Teacher, 11(7), pp. 496-
499. Available at: https://doi.org/10.5951/AT.11.7.0496

Elizondo, E.M. et al. (2026) 'Patient and caregiver perspectives on
neurodevelopmental and mental health care for RASopathies,' Therapeutic
advances in rare disease, 7, pp. 1-18. Available at:
https://doi,.org/10.1177/26330040261427019

European Commision (2024) Differentiated Instruction: Inclusive Strategies for
Successful Learning. Available at: https://school-
education.ec.europa.eu/en/learn/courses/differentiated-instruction-inclusive-
strategies-successful-learning (Accessed: 14 May 2026).

Hallyburton, A. (2022) 'Diagnostic overshadowing: An evolutionary concept analysis
on the misattribution of physical symptions to pre-existing psychological
illnesses,' International Journal of Mental Health Nursing, 31(6), pp.
1360-1372. Available at: https://doi.org/10.111/inm.13034



https://3billion.io/blog/noonan-syndrome-and-karyotype-genetic-code
https://doi.org/10.1111/1471-3802.12435
https://www.gov.uk/government/consultations/send-reform-putting-children-and-young-people-first/send-reform-putting-children-and-young-people-first-html-version
https://www.gov.uk/government/consultations/send-reform-putting-children-and-young-people-first/send-reform-putting-children-and-young-people-first-html-version
https://www.gov.uk/government/consultations/send-reform-putting-children-and-young-people-first/send-reform-putting-children-and-young-people-first-html-version
https://doi.org/10.1007/s12187-019-09685-9
https://doi.org/10.1080/1034912X.2015.1111306
https://doi.org/10.5951/AT.11.7.0496
https://doi,.org/10.1177/26330040261427019
https://school-education.ec.europa.eu/en/learn/courses/differentiated-instruction-inclusive-strategies-successful-learning
https://school-education.ec.europa.eu/en/learn/courses/differentiated-instruction-inclusive-strategies-successful-learning
https://school-education.ec.europa.eu/en/learn/courses/differentiated-instruction-inclusive-strategies-successful-learning
https://doi.org/10.111/inm.13034

Hirabayashi, S. et al. (2026) 'Clinical Spectrum of Noonan Syndrome—Associated
Myeloproliferative Disorder,' American journal of hematology, 101(2), pp. 341-
345. Available at: https://doi.org/10.1002/ajh.70150.

Leenders, E. et al. (2025) 'Severe Nerve Enlargement in SOS2-Related Noonan
Syndrome,' American journal of medical genetics, 197(10), pp. 1-4, Available
at: https://doi.org/10.1002/ajmg.a.64142.

Loughborough University (2025) New Research highlights challenges and support
needs for families living with Noonan Syndrome. Available at:
https://www.Iboro.ac.uk/news-events/news/2025/february/support-for-families-
coping-noonan-syndrome/ (Accessed: 14 May 2025).

McGhee, C.A. et al. (2025) 'Genotype—phenotype correlations with autism spectrum
disorder-related traits in Noonan syndrome and Noonan syndrome with
multiple lentigines: a cross-sectional study,' Molecular autism, 16(1). Available
at: https://doi.org/10.1186/s13229-025-00681-1.

Neuman, S. B., and Danielson, K. (2021) 'Enacting Content-rich Curriculum in Early
Childhood: The Role of Teacher Knowledge and Pedagogy. Early Education
and Development, 32(3), pp. 443-458. Available at:
https://doi,org/10.1080/10409289.2020.1753463

Noonan Syndrome Association (2022) Intellectual Development, Behaviour, and
Education. Available at: https://noonansyndrome.org.uk/wp-
content/uploads/2022/11/Factsheet-7-Intellectual-Development.pdf (Accessed:
12 May 2025).

Noonan Syndrome Association (2023) Information for Teachers. Available at:
https://noonansyndroom.nl/wp-
content/uploads/2023/02/Information_for Teachers website UK.pdf
(Accessed: 13 May 2025).

NORD (2019) Noonan Syndrome - Symptoms, Causes, Treatment. Available at:
https://rarediseases.org/rare-diseases/noonan-syndrome/ (Accessed: 13 May
2026).

NSAA (2018) Intellectual Difficulties in Noonan Syndrome. Available at:
https://noonansyndrome.com.au/intellectual-difficulties-in-noonan-syndrome/
(Accessed: 12 May 2025).

Rasopathies (2023) Expanding Research and Care Practice Through Global
Collaboration and Advocacy. Available at: https://rasopathiesnet.org/wp-
content/uploads/2023/07/2023-Program-072523.pdf (Accessed: 13 May
2026).



https://doi.org/10.1002/ajh.70150
https://doi.org/10.1002/ajmg.a.64142
https://www.lboro.ac.uk/news-events/news/2025/february/support-for-families-coping-noonan-syndrome/
https://www.lboro.ac.uk/news-events/news/2025/february/support-for-families-coping-noonan-syndrome/
https://doi.org/10.1186/s13229-025-00681-1
https://doi,org/10.1080/10409289.2020.1753463
https://noonansyndrome.org.uk/wp-content/uploads/2022/11/Factsheet-7-Intellectual-Development.pdf
https://noonansyndrome.org.uk/wp-content/uploads/2022/11/Factsheet-7-Intellectual-Development.pdf
https://noonansyndroom.nl/wp-content/uploads/2023/02/Information_for_Teachers_website_UK.pdf
https://noonansyndroom.nl/wp-content/uploads/2023/02/Information_for_Teachers_website_UK.pdf
https://rarediseases.org/rare-diseases/noonan-syndrome/
https://noonansyndrome.com.au/intellectual-difficulties-in-noonan-syndrome/
https://rasopathiesnet.org/wp-content/uploads/2023/07/2023-Program-072523.pdf
https://rasopathiesnet.org/wp-content/uploads/2023/07/2023-Program-072523.pdf

Roberts, A.E. et al. (2013) 'Noonan syndrome,' The Lancet, 381(9863), pp. 333-342.
Available at: https://doi.org/10.1016/S0140-6736(12)61023-X.

Serur, Y. et al. (2025) 'Subcortical shape alterations in children with Noonan
syndrome spectrum: insights into genotype—phenotype associations,' Cerebral
cortex, 35(8). Available at: https://doi.org/10.1093/cercor/bhaf217.

Smeets, E. and Roeleveld, J. (2016) 'The identification by teachers of special
educational needs in primary school pupils and factors associated with referral
to special education,' European journal of Special Needs Education, 31(4),
pp. 423-439. Available at: https://doi.org/10.1080/08856257.2016.1187879.

Stagi, S. et al. (2025) 'Multidisciplinary Treatment of Patients With Noonan
Syndrome: A Consensus Statement,' JAMA network open, 8(10), p. 2-15.
Available at: https://doi.org/10.1001/jamanetworkopen.2025.37603.

Tiemens, D. et al. (2022) 'High energy expenditure in a patient with feeding problems
and Noonan syndrome spectrum disorder,' BMJ case reports, 15(3), pp. 1-5.
Available at: https://doi.org/10.1136/bcr-2021-247513.

Tiemens, M. et al. (2023) 'Effects in language development of young children with
language delay during early intervention,' Journal of Communication
Disorders, 103. Available at: https://doi.org/10.1016/.jcomdis.2023.106326

Vale of Glamorgan (2021) Children with Additional Learning Needs. Available at:
https://www.valeofglamorgan.gov.uk/en/living/social_care/children_and_young
people/children_with_additional needs/Children-with-Additional-Needs.aspx
(Accessed: 13 May 2025).

Wadsworth, B. J. (2004) 'Piaget's Theory of Cognitive and Affective Development,’'
British Journal of Psychatry, 147(2), pp. 219-229. Available at:
https://doi,org/10,1192/S0007125000207 198

Waters, J. (2022) Introduction to Play. Los Angeles: SAGE Publications.

Welsh Government (2022) A curriculum for funded non-maintained nursery settings.
Available at: https://hwb.gov.wales/api/storage/b1801d78-38c3-4320-9818-
d9996¢21aef8/220914-a-curriculum-for-funded-non-maintained-nursery-
settings.pdf (Accessed: 13 May 2026).

Welsh Government (2023a) Guidance for schools to implement the information
management strategy. Available at:
https://www.gov.wales/sites/default/files/pdf-
versions/2025/8/3/1755697 181/guidance-schools-implement-information-
management-strategy.pdf (Accessed: 12 May 2026).



https://doi.org/10.1016/S0140-6736(12)61023-X
https://doi.org/10.1093/cercor/bhaf217
https://doi.org/10.1080/08856257.2016.1187879
https://doi.org/10.1001/jamanetworkopen.2025.37603
https://doi.org/10.1136/bcr-2021-247513
https://doi.org/10.1016/j.jcomdis.2023.106326
https://www.valeofglamorgan.gov.uk/en/living/social_care/children_and_young_people/children_with_additional_needs/Children-with-Additional-Needs.aspx
https://www.valeofglamorgan.gov.uk/en/living/social_care/children_and_young_people/children_with_additional_needs/Children-with-Additional-Needs.aspx
https://doi,org/10,1192/S0007125000207198
https://hwb.gov.wales/api/storage/b1801d78-38c3-4320-9818-d9996c21aef8/220914-a-curriculum-for-funded-non-maintained-nursery-settings.pdf
https://hwb.gov.wales/api/storage/b1801d78-38c3-4320-9818-d9996c21aef8/220914-a-curriculum-for-funded-non-maintained-nursery-settings.pdf
https://hwb.gov.wales/api/storage/b1801d78-38c3-4320-9818-d9996c21aef8/220914-a-curriculum-for-funded-non-maintained-nursery-settings.pdf
https://www.gov.wales/sites/default/files/pdf-versions/2025/8/3/1755697181/guidance-schools-implement-information-management-strategy.pdf
https://www.gov.wales/sites/default/files/pdf-versions/2025/8/3/1755697181/guidance-schools-implement-information-management-strategy.pdf
https://www.gov.wales/sites/default/files/pdf-versions/2025/8/3/1755697181/guidance-schools-implement-information-management-strategy.pdf

Welsh Government (2023b) Enabling Learning.
Available at: https://hwb.gov.wales/curriculum-for-wales/designing-your-
curriculum/enabling-learning/ (Accessed: 12 May 2026).

Zenker, M. et al. (2022) 'Noonan Syndrome: Improving recognition and diagnosis,’
Archives of Disease in Childhood, 107(22), pp. 1073-1078. Available at:
https://doi.org/10.1136/archdischild-2021-322858



https://hwb.gov.wales/curriculum-for-wales/designing-your-curriculum/enabling-learning/
https://hwb.gov.wales/curriculum-for-wales/designing-your-curriculum/enabling-learning/
https://doi.org/10.1136/archdischild-2021-322858

