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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). Campbell et al., (2018) 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 (Campbell et al., 2018). Furthermore, Campbell et al., (2018) 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 (Campbell et al., 2018). 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.















Methodology
This research investigates how effectively STEAM (Science, Technology, Engineering, Arts, and Mathematics) education is being implemented in early years settings across Wales, with a specific focus on supporting inclusive learning for children with Additional Learning Needs (ALN) and anxiety. Given the complexity of educational settings and the social dimensions of inclusion, this study requires a methodology that captures both measurable patterns and rich personal experiences. A mixed methods approach is therefore adopted, combining surveys (quantitative) with interviews and focus groups (qualitative) to produce a comprehensive analysis (Cottrell, 2014; Creswell and Plano Clark, 2018). Mixed methods are particularly effective in education research because they allow researchers to explore both outcomes and the human stories behind them (Ivankova, Creswell and Stick, 2006).
A mixed methods design is particularly valuable in education research because it enables the researcher to investigate both the frequency and patterns of practice (quantitative), and the underlying reasons, experiences, and meanings (qualitative) behind them (Ponce and Pagán-Maldonado, 2015). This is especially important when studying inclusion and wellbeing in early years, where measurable data alone may not fully reflect the realities of classroom life (Cottrell, 2014). According to Ivankova, Creswell, and Stick, (2006), combining qualitative and quantitative methods allows researchers to move beyond surface-level results, offering a fuller understanding of complex educational processes. For example, in this study, surveys might reveal that most settings report using STEAM activities, but interviews may show that these activities are not consistently inclusive for children with ALN or anxiety. This design strengthens the credibility of the research by acknowledging that no single method can fully capture the richness of educational experiences (Teddlie and Tashakkori, 2009). However, mixed methods research can also be time-intensive and requires careful planning to integrate both strands meaningfully (Creswell and Plano Clark, 2018).
Combining multiple methods enhances the validity and trustworthiness of research findings through a process known as triangulation (Carter et al., 2014). Triangulation involves comparing data from different sources or methods to identify patterns, confirm consistency, or expose contradictions across perspectives (Carter et al., 2014). This is particularly useful in education research where stakeholder experiences, such as those of teachers, parents, and children, may vary significantly (Barbour, 2005). For example, a teacher may report regular use of inclusive STEAM activities in a survey, but a parent may describe their child struggling to access those same experiences, highlighting a gap between reported practice and lived reality. According to Carter et al. (2014), triangulation increases the credibility of qualitative research by reducing bias and ensuring that findings are not dependent on a single source. However, triangulation is not without challenges. Comparing datasets from different methods can be time-consuming and may produce conflicting evidence that is difficult to reconcile (Cottrell, 2014). Despite this, triangulation remains a valuable strategy for improving rigour, particularly in studies involving complex topics like inclusive education (Teddlie and Tashakkori, 2009).
To address the research question from multiple perspectives, this study will use three key data collection tools, surveys, semi-structured interviews, and focus groups (Cottrell, 2014). These were carefully selected to gather both broad patterns and in-depth experiences (Adams, 2015) regarding how inclusive STEAM practices are being implemented in early years settings across Wales. Surveys will be distributed to early years practitioners to collect quantitative data on how often STEAM is used, which subjects are integrated, and whether inclusive approaches, particularly for children with ALN or anxiety, are consistently applied. Surveys are widely used in education research due to their efficiency in gathering data from large groups (Bird, 2009, Cottrell, 2014). They also allow for statistical analysis and cross-setting comparison (Bird, 2009, Cottrell, 2014). However, surveys can also produce superficial responses or reflect social desirability bias, where participants may respond in ways they believe are expected rather than truthful (Bird, 2009, Cottrell, 2014).
To gain deeper insight into these findings, semi-structured interviews will be conducted with a smaller sample of early years educators, ALN coordinators, and school leaders. This method is chosen for its flexibility, it enables open dialogue while still focusing on key themes such as inclusion, training, and barriers to delivering STEAM (Adams, 2015). Interviews are well suited to exploring sensitive or complex issues and can reveal attitudes and motivations that surveys may overlook (Cottrell, 2014). That said, interviews are time-consuming to transcribe and analyse, and the risk of interviewer bias must be carefully managed through reflexive practice and consistent questioning (Cottrell, 2014).
Focus groups will be held with parents of children with ALN and or anxiety. These sessions offer the opportunity to explore shared experiences and compare perceptions of inclusion and accessibility (Barbour, 2005). According to Barbour (2005), group dynamics can stimulate richer discussion and reveal perspectives not always voiced in individual interviews. However, focus groups also have limitations. Participants may feel pressure to conform or may be influenced by more vocal contributors (Cottrell, 2014). To mitigate this, the facilitator will ensure the environment feels safe and inclusive, with clear ground rules for respectful participation (Cottrell, 2014). Together, these three methods allow for both breadth, via surveys, and depth, via interviews and focus groups, enabling a comprehensive and balanced analysis of inclusive STEAM implementation.
This study will use a purposive sampling approach (Palinkas et al., 2015) to select participants who have direct experience with early years education and inclusive STEAM practices. This includes early years practitioners, ALN coordinators or SENCOs, parents of children with ALN or anxiety, and potentially pupils, with parental consent and ethical approval via the gatekeeper (Cottrell, 2014). The aim is to include perspectives from both educational professionals and families to build a fuller picture of how inclusive STEAM is being implemented across Welsh early years settings.
Purposive sampling is a type of non-probability sampling commonly used in qualitative and mixed-methods research, where the emphasis is placed on gaining in-depth understanding rather than producing findings that are statistically generalisable. (Palinkas et al., 2015). It enables the researcher to handpick participants who are most likely to provide rich, relevant, and meaningful data based on their knowledge or lived experiences (Palinkas et al., 2015). For this reason, it is especially appropriate when exploring specific issues such as inclusion, ALN support, or curriculum delivery in early childhood settings.
The planned sample will aim for approximately 50 to 100 respondents for the survey, and 15 to 20 participants from various educational cohorts for in-depth follow-up interviews. Focus groups will aim for 4 to 6 participants per session. This balance allows for both detailed individual accounts and broader, generalisable trends to be captured (Cottrell, 2014). However, a key limitation of purposive sampling is that it can introduce selection bias, as participants are not randomly chosen (Cottrell, 2014). As such, the findings may not be statistically generalisable to all early years settings in Wales. Despite this, the method is well suited to the exploratory and interpretive nature of this research, where insight and contextual richness are prioritised over broad representativeness (Cottrell, 2014).
In any research involving human participants, it is essential to recognise potential sources of bias that may influence the validity of the findings (Cottrell, 2014). Two well-documented phenomena relevant to this study are the Hawthorne effect (McCarney et al., 2007) and the Halo effect (Gabriell, Mulvey and Joffe, 2021). The Hawthorne effect refers to changes in participants’ behaviour simply because they are aware that they are being observed or studied (McCarney et al., 2007). In the context of this research, practitioners may overstate how often they use inclusive STEAM activities or present their setting in a more positive light during interviews. As McCarney et al. (2007) explain, this can result in responses that reflect perceived expectations rather than reality, reducing the authenticity of the data. To minimise this risk, participants will be reminded of their anonymity and that honest reflections, whether positive or critical, are valuable (Cottrell, 2014). Surveys will also be completed anonymously to reduce pressure to respond in socially desirable ways (Cottrell, 2014).
The Halo effect, by contrast, occurs when a participant or setting is perceived more favourably in one area based on a general positive impression, often unrelated to the specific topic being studied (Gabriell, Mulvey and Joffe, 2021). For example, a well-liked teacher might be assumed to be highly inclusive, even if there is limited evidence of this in practice. This type of bias can distort how data is interpreted or how participants self-report (Cottrell, 2014). As Gabriell et al. (2021) note, the Halo effect can unconsciously shape how researchers or respondents assess others’ behaviours or abilities. To address this, the researcher will use triangulation to cross-check claims across multiple sources, such as comparing survey data with parent focus group feedback, to identify consistencies or gaps.
While it is not possible to eliminate all bias, acknowledging these risks and planning strategies to mitigate for them enhances the credibility and reflexivity of the research design (Cottrell, 2014).
In summary, this methodology has been designed to address the research question in a rigorous, inclusive, and ethical way. A mixed methods approach combining surveys, interviews, and focus groups enables both the breadth and depth needed to explore how STEAM is being implemented in early years settings, particularly for children with ALN and anxiety. The use of triangulation, purposive sampling, and critical awareness of researcher bias strengthens the validity of the findings, while ethical considerations ensure participant wellbeing remains a priority. These methodological choices are aligned with the aims of the research and will support a well-rounded investigation into inclusive educational practices in Wales.











Ethics
Ethical considerations are a critical component of all educational research, particularly when the research involves vulnerable populations such as young children and those with Additional Learning Needs (ALN) or anxiety. This study will follow the ethical principles laid out in the University of Wales Trinity Saint David’s Research Ethics and Integrity Code of Practice (REICoP) (UWTSD, 2022a), the BERA Ethical Guidelines (2018), and relevant UK legislation including the Data Protection Act 2018 and UK GDPR (2018).
According to REICoP (UWTSD, 2022a), informed consent is a voluntary agreement to participate in research, given by individuals who are fully aware of the research purpose, processes, potential risks, and how their data will be stored and used. In the context of this study, which may involve interviews with educators, and focus groups with parents and potentially children, consent processes must be tailored to the participant’s role and capacity.
For children under the age of 16, consent will be obtained from a parent or legal guardian, and assent will be sought from the child using age-appropriate, child-friendly information sheets and visuals (BERA, 2018, UWTSD, 2022a). According to the REICoP (UWTSD, 2022a), involving children in the consent process not only upholds their rights to be informed but also recognises their capacity to understand and participate meaningfully in research when supported appropriately. If, during the research process, a child shows distress or withdraws consent, even if parental consent has been granted, then the child’s wishes will take precedence. This aligns with the ethical principle of prioritising the child’s wellbeing over data collection aims (BERA, 2018).
According to REICoP (UWTSD, 2022a), providing clear, accessible information and documentation is essential for obtaining valid consent and ensuring voluntary participation. This can be demonstrated with the use of information sheets and documentation. By providing these to ensure transparency, all participants will be given an information sheet outlining the study’s purpose, methods, duration, and potential impact. For children, these sheets would be written in simple, engaging language and include visual aids where necessary. These documents will also explain the right to withdraw, procedures for complaints, and data protection processes (UWTSD, 2022a).
All personal data collected during a study of this kind must be processed in accordance with the Data Protection Act 2018 and the UK General Data Protection Regulation (UK GDPR, 2018). These frameworks require that data handling is lawful, fair, transparent, and limited to its intended purpose, with minimisation of unnecessary data collection (ICO, 2022). As outlined in the University of Wales Trinity Saint David’s Research Data Management Policy (DMP) (UWTSD, 2022b), personal data must be securely stored, anonymised where possible, and accessible only to authorised personnel. Data would typically be stored on password-protected university systems and deleted five years after the study concludes, unless there is a justifiable reason for academic retention or further analysis (UWTSD, 2022b). Any published findings should include only aggregated, anonymised data to protect participant identities (UWTSD, 2022b).
According to REICoP (UWTSD, 2022a), researchers must ensure that participants understand their right to decline or withdraw from a study at any time, without this decision affecting their access to education, services, or professional relationships. To uphold this principle, participants in the current study would be provided with clear verbal and written information at the point of recruitment, outlining their right to withdraw at any stage. This message would be reinforced during the data collection process to reduce any perceived pressure to continue. According to the British Educational Research Association (BERA, 2018), emphasis on this right is particularly important when working with parents and children, who may feel obliged to participate due to their involvement with a school or childcare setting. BERA (2018) also highlights voluntary participation as a core ethical standard, and researchers must actively safeguard it by avoiding any form of coercion, whether intentional or perceived. By clearly communicating the right to withdraw and creating a respectful, open environment, the study ensures participants are empowered to make informed and autonomous decisions throughout their involvement (BERA, 2018).
To protect participant identity, identifier codes will be used in place of names in all transcripts and reporting (UWTSD, 2022b). No identifying features will appear in published findings, with only aggregated, anonymised data shared. Data will be retained for a maximum of five years after the study, unless there is a clearly justified need for academic use beyond this period. Where participants experience literacy or accessibility barriers, verbal consent may be audio-recorded and documented appropriately, ensuring the process remains valid and inclusive (BERA, 2018, Cottrell, 2014). All participants will receive clear information about how their data will be used and stored, in line with national legislation and university protocols.
While confidentiality is a priority, participants need to be informed that there are legal limits. For example, if any safeguarding concerns arise during the research, such as disclosures of harm or abuse, the researcher should follow the appropriate safeguarding procedures, as outlined by UWTSD (2022a) and in accordance with local safeguarding partnerships (NSPCC, 2022).
Minimising risk is a vital part of ethical planning in educational research, especially when engaging with children and other potentially vulnerable participants (BERA, 2018). According to REICoP (UWTSD, 2022a), researchers must take proactive steps to assess, reduce and manage foreseeable risks to both participants and researchers. These risks include emotional discomfort, stress, and anxiety, particularly when discussing sensitive topics such as school-based anxiety or exclusion. As REICoP (UWTSD, 2022a) highlights, ethical research must ensure the physical, social and psychological well-being of the participant is not adversely affected. One way to address this is by ensuring interviews or focus groups take place in comfortable, familiar environments or using secure, private online platforms (Cottrell, 2014).
To ensure the safety of the researcher, lone working policies will be followed when conducting interviews in person (UWTSD, 2022a). In line with institutional guidance, sessions should be arranged during daylight hours and preferably within staffed or public settings, although still in a confidential space, to minimise personal risk. According to REICoP (UWTSD, 2022a), researchers must consider not only risks to participants, but also to themselves and to the institution hosting the research. This includes potential reputational risk to the university if ethical procedures are not followed appropriately. For this reason, full ethical approval needs to be sought through the university’s formal research ethics process prior to any data collection (UWTSD, 2022a).
In a study of this kind, children, particularly those with ALN or anxiety, would be considered a vulnerable group (BERA, 2018). Researchers must ensure their rights are upheld and that participation is empowering, not exploitative (BERA, 2018). According to BERA (2018), extra care must be taken to avoid placing undue pressure on vulnerable participants, and to ensure that power imbalances do not influence their willingness to take part.
When accessing educational settings, recruitment is often facilitated by institutional gatekeepers such as headteachers, nursery managers, or ALN coordinators (Cottrell, 2014). While gatekeepers play an important role in supporting access, it is essential that they do not influence or pressure staff, children, or families to take part (BERA, 2018). Participation must be voluntary, and confidentiality maintained independently of the gatekeeper’s involvement (BERA, 2018). According to BERA (2018), researchers have an ethical responsibility to ensure that gatekeeping does not undermine the autonomy or privacy of participants.
Ethical research must also take power dynamics into account (Cottrell, 2014). In studies involving school staff and parents, individuals may feel compelled to give responses that present their setting in a positive light or align with perceived expectations (BERA, 2018). Similarly, children may feel obliged to participate or offer certain answers based on their relationships with familiar adults such as teachers or support staff (BERA, 2018). To minimise these effects, researchers should use neutral, open-ended questions and create a supportive environment where all responses are welcomed and respected (Cottrell, 2014). Clear communication will help distinguish the research role from institutional authority figures, and all participants should be informed of how to raise concerns or complaints, with simple procedures in place for feedback or withdrawal (UWTSD, 2022a).
Careful attention must also be paid to data interpretation. Ethical practice requires that participants’ voices are represented accurately and sensitively, reflecting the diversity of their experiences (BERA, 2018). Researchers must remain reflexive, acknowledging how their own assumptions or background may influence how data is analysed and presented (Cottrell, 2014). The principle of do no harm applies beyond the point of data collection, during analysis and reporting, care must be taken not to portray any individual negatively or in a way that could cause reputational harm (BERA, 2018, p. 8).
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