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How effectively is STEAM education being implemented in Early Years settings in Wales to support inclusive learning, particularly for children with ALN and anxiety?
According to Colucci-Gray et al. (2017), Science, Technology, Engineering, Arts and Maths (STEAM) education is gaining recognition as a pedagogical model for preparing children for life in the 21st century. However, there remains considerable ambiguity regarding how STEAM is defined within early years education, and how it should be implemented in practice (Colucci-Gray et al., 2017). In Wales, the Curriculum for Wales (Welsh Government, 2022) promotes creative, cross-curricular, and child-centred learning, which aligns conceptually with STEAM principles. Nonetheless, the term “STEAM” is not explicitly referenced in national guidance, resulting in varied interpretations and inconsistent implementation across early years settings (Welsh Government, 2022). This lack of clarity becomes particularly problematic when considering children with Additional Learning Needs (ALN) or anxiety, who often depend on consistent, inclusive, and engaging approaches to access learning meaningfully (Welsh Government, 2021). These learners are frequently well-supported by hands-on, creative, and flexible teaching methods and approaches that are central to the STEAM framework and are promoted as inclusive strategies within both the Curriculum for Wales (Welsh Government, 2022) and the ALN Code (Welsh Government, 2021). Yet research by Su et al. (2024) highlights significant challenges within early childhood education, including limited pedagogical content knowledge, negative teacher attitudes towards STEAM, and a lack of clear teaching guidelines and resources. Moreover, their findings show that many educators report low confidence in delivering STEAM effectively. This raises a critical concern of whether inclusive STEAM provision is inconsistently understood and applied, and if it is unintentionally excluding the very learners who stand to benefit the most (Su et al., 2024).
There is growing evidence that STEAM education can support a wide range of learning needs by making learning more engaging, meaningful and accessible (Wade et al., 2023). Katz (2010) argues that the holistic, integrated, and play-based pedagogy typical of early childhood settings complements Science, Technology, Engineering and Maths (STEM) education by fostering foundational skills and curiosity. Early exposure to STEM has been found to enhance children’s belief in their ability to engage with scientific and mathematical concepts and contributes to a lasting appreciation of STEM’s relevance to everyday life (Katz, 2010). Furthermore, Katz (2010) highlights the role of secure, high-quality relationships in early childhood emotional development, which are essential for positive learning outcomes. For children with ALN or anxiety, who may experience barriers in more traditional classroom environments, the creative and flexible nature of STEAM offers a more inclusive pathway for participation and learning (Wade et al., 2023). Activities that combine artistic and scientific elements enable children to express themselves, work at their own pace, and experience a sense of achievement, principles that are particularly valuable for children who may struggle with standardised learning approaches (Wade et al., 2023). These benefits are especially relevant in the early years, where confidence, curiosity, and enjoyment lay the foundations for a positive lifelong learning trajectory (Katz, 2010). Wade et al. (2023) further argue that STEAM encourages engagement, persistence, problem-solving, and strategic thinking, while also promoting exploration, observation, and discovery. Their research underscores the importance of equitable access to STEAM for all children, including those with disabilities, and recommends the use of Universal Design for Learning (UDL) to tailor activities to individual needs (Wade et al., 2023). Despite these recognised benefits, it appears that there remains a significant gap in the literature focused on how STEAM is implemented to support inclusion specifically within the Welsh early years context. Much of the current research seems to be international or concerned with general curriculum models, with limited exploration of the everyday experiences of ALN learners in Welsh early childhood STEAM settings. This highlights the need for further investigation into whether inclusive STEAM pedagogy is being embedded meaningfully and equitably in practice.
International approaches to STEAM in early childhood education demonstrate how inclusive and innovative practices can support all learners, particularly those with ALN (Wade et al., 2023). In Finland, early years education is grounded in phenomenon-based, play-led learning that encourages the natural integration of subjects and supports diverse learning styles (Ferreira, 2021). This approach allows teachers the flexibility to design creative, multidisciplinary projects that foster curiosity, autonomy, and problem-solving from an early age—principles that are highly beneficial for children with ALN. Similarly, Singapore has invested heavily in national STEAM programmes and teacher training, recognising that creativity and critical thinking are essential from early childhood (Government of Singapore, 2025). These initiatives are supported by intentional policies aimed at promoting equity and inclusion across all settings (Government of Singapore, 2025).
Emerging international research further demonstrates that inclusive STEAM education can meet the diverse needs of learners through structured planning, hands-on learning, and accessible resources. For example, Wade et al. (2023) emphasise the importance of UDL within STEAM pedagogy, allowing children with disabilities to participate fully through tailored approaches. Cohrssen and Garvis (2021) advocate for low-tech, collaborative STEAM activities that are inclusive of all genders, abilities, and backgrounds, particularly within the 3–8 age range. These findings suggest that with the right frameworks and training, STEAM can become a tool for meaningful inclusion rather than a superficial curriculum add-on (Cohrssen and Garvis, 2021, Wade et al., 2023).
In contrast, the UK and Wales have yet to adopt a coherent national strategy for STEAM in early years education (Welsh Government, 2022). While the Curriculum for Wales (Welsh Government, 2022) promotes cross-curricular and creative learning, it does not explicitly reference STEAM or provide specific guidance on how it should be applied to support ALN learners. As a result, implementation varies significantly between settings, and opportunities to embed inclusive pedagogy may be lost (Su et al., 2024) Compared to international models, this lack of structure and resourcing raises concerns about equity and consistency. The evidence suggests that clearer national direction and investment in inclusive STEAM frameworks could enable Wales to better meet the needs of its youngest and most vulnerable learners (Welsh Government, 2022).
According to Land (2013) another challenge facing STEAM implementation is the undervaluing of the arts within education, particularly in relation to science and mathematics, Land suggests even when schools adopt a STEM-based curriculum, the “A” in STEAM, the arts, is often treated as an optional add-on rather than an integral component. This is especially concerning when considering children with ALN or anxiety, who frequently benefit from artistic modes of expression (Land, 2013). Research shows that creative disciplines such as art, music, and movement can support emotional regulation, sensory integration, and self-expression, these are crucial factors for children who may struggle with traditional classroom demands (Land, 2013). When the arts are excluded from STEM, opportunities for inclusive engagement and holistic learning are diminished (Land, 2013). To create learning environments that are truly accessible to all children, the arts must be recognised as essential to the STEAM framework rather than supplementary (Huser and et al, 2020).
The value of STEAM in early years education is underpinned by several theoretical frameworks discussed by Aubrey and Riley (2019). Piaget’s theory of cognitive development highlights the importance of active, hands-on learning, aligning with the exploratory and experiential nature of STEAM activities. Vygotsky’s concept of the Zone of Proximal Development (ZPD) supports the role of guided interaction and scaffolding, emphasising how collaborative, challenge-based tasks can extend children’s learning. Bronfenbrenner’s ecological systems theory positions learning within a wider socio-cultural context, demonstrating how a well-designed STEAM programme can connect classroom activities with home and community experiences. Collectively, these frameworks reinforce the potential of STEAM not only as a pedagogical strategy, but as a tool for fostering inclusive, culturally relevant learning environments.
In conclusion, while the principles of STEAM education are supported in theory by both international research and the Curriculum for Wales, there remains a significant gap in its consistent and inclusive implementation across early years settings. The potential of STEAM to engage diverse learners, including those with ALN and anxiety, is well documented. However, its success in Wales will depend on increased investment in teacher training, more explicit policy guidance, and a cultural shift that fully embraces the arts as equal partners in interdisciplinary learning. This research seeks to examine whether inclusive STEAM pedagogy is currently being embedded in Welsh early years practice, and how it might be further developed to support every child’s right to an engaging, equitable, and empowering education.




3

