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EXECUTIVE SUMMARY

Science Technology Engineering and Mathematics (STEM) has a major role to play in everyone's lives from doing the weekly food shop, surfing the internet for items to buy, to developing ideas and solutions to global warming (Stupiansky and Cohen, 2020 and Leung, 2023).
My proposal helps bring STEM to life within the early years to kickstart the lifelong learning journey for all children enabling them the freedom to explore STEM topics hands on, encouraging imaginative and creative thinking to solve problems and to learn about their environment through play-based activities (Welsh Government, 2022b). The programme will train and encourage support staff to see the STEM that is present across the new curriculum in Wales through embracing play-based activities and identifying these learning opportunities as they present themselves. The sessions will run alongside teachers planning, preparation and assessment times to help minimise budgetary impact on schools and will reinvigorate the awe and wonder that will unfold through allowing children to lead practitioners on their own unique learning pathways (Welsh Government, 2023b).

MY BACKGROUND

Having spent the last ten years working as a teaching assistant within a variety of schools, working with children from age 0-16 years, I have experienced, on many occasions, the excitement and the feeling of pride children gain when they successfully solve a problem, for example, creating a bridge to cross the lava pit or share in the intense emotions experienced upon seeing an insect close up.  I have also experienced that shudder from practitioners if the term STEM is mentioned and that look of, I’ll stay in the background, so I don’t say the wrong thing, approach from both children and adults alike.

I would like to expand on my engineering background to train staff and encourage all children, regardless of gender or learning needs to engage, at whatever level is appropriate to them, through utilising the progression steps and help practitioners identify how to link activities with STEM within the new curriculum (Welsh Government, 2020d and Welsh Government, 2020e).  I would like to bring my passion for engineering and my STEM experience to the classroom thereby supporting staff and children to enjoy and engage in activities allowing everyone to experience the awe and wonder of the world around them with a focus on STEM.

MY MARKET

I currently work as an agency-employed teaching assistant and have good links with several local primary schools, I would like to build upon and develop those relationships to better understand the needs of the support staff within each setting, their personal experiences with STEM and how best to support and equip them with age and level appropriate activities that they can set up.  I would also like to develop a better understanding of the children within the schools, understand their needs using a holistic approach, such as that suggested by Bronfenbrenner’s socioecological model, putting the child at the centre of their learning, considering family background, additional learning needs, the school’s chosen curriculum and the demographic of the wider community of which I am a part (Bradbury and Swailes, 2022).
Having already had an insight into various school’s curriculums and how staff are having to retrain and understand the new curriculum in Wales (Welsh Government, 2022a), I feel that now would be an excellent time to implement this training.  I have met numerous practitioners that have carried out training for the new curriculum and have questions that are unanswered, or areas where they feel they need greater clarity, for example, should all plastic toys be removed from a classroom or how do they take children outdoors during bad weather, will parents disagree with muddy shoes or clothes and how best to provide the appropriate clothing with families feeling the financial pressures of higher living costs (Lambie-Mumford and Green, 2017) and school struggling when budgets are stretched (Thomson and Ivinson, 2020).  

RESEARCH

During a time of complete change for education in Wales with the introduction of the new curriculum (Welsh Government, 2022b and Welsh Government, 2024), support staff should be given the opportunity to talk through concerns or insecurities they may feel they encounter when teaching STEM related topics (Tunnicliffe, 2015).  Practitioners and children alike should have the opportunity to shape how STEM will be taught, as suggested by Gallagher, Malloy and Ryerson (2016), children and the staff that are on the frontline of education should be the policy makers, taking ownership of what they learn and how they learn.
The training sessions will take the time to consider upcoming tasks, discuss ideas for activities, share ideas for open ended questions to ask the children to help start them on their path of discovery, it will look at simple ideas that many settings already have in place and highlight where STEM can be introduced and developed further (Keith, 2017). 
The sessions will provide tailored activities that will be bespoke to each school or setting, looking at their individual curriculum priorities (Welsh Government, 2022f and Welsh Government, 2022g) utilising what resources are available, examining and considering what the local environment can offer.  The training will develop ideas to share with schools to embrace the schools as learning organisations ethos, for example, developing links with parents, carers and local businesses who can share skills, resources and knowledge relevant to the children and the school’s curriculum (Welsh Government, 2022e).  The activities will also be linked to the progression steps as set out by the new curriculum and provide ideas to demonstrate and encourage progress (Welsh Government, 2022c and Welsh Government, 2022d).
There will be a focus on the individual child linking in with the new curriculum in Wales (Welsh Government, 2022b) and hands-on, play-based idea to engage all, regardless of gender or ability, in STEM related topics.  Adaptations for alternative set ups can be suggested to help fully engage all pupils, as suggested by Froebel’s theory of an adaptive environment to meet the needs of the unique child (Bradbury and Swailes, 2022) through supporting staff to recognise the STEM opportunities in both indoor and outdoor activities.  Practitioners who understand the principals of play can be essential for the activities to be a success, for example, allowing pupils ownership over activities and the freedom to choose to participate on their own terms can result in better learning outcomes for children (Mc Innes et al. 2011, Cremin et al. 2015 and McInnes et al. 2013).  Children should be allowed agency over the activities they choose and how they choose to engage with them and staff will be guided on how ask the appropriate open ended questions to help children articulate their ideas and encourage STEM exploration as early as possible as suggested by Leung (2023).
STEM should be accessible and enjoyable for every child regardless of gender; studies have shown that practitioners may introduce microaggressions that marginalise girls contributions and accomplishments in STEM related activities and, however unintentional, it can lead to girls disengaging from activities at an early age (Stephensen, Fleer and Frakiadaki, 2022).  Looking back at the World War II, women had to take up the roles of men because there was no other option, they helped produce munitions, farmed the land and ran factories, all roles that were, traditionally, carried out by men (Bruley, 2003), Why then, is there still disparity in the number of women in STEM roles? (Xu, 2008 and Sachdev, 2018).  The majority of teaching assistants and teachers within the early years are female and all should be confident introducing STEM to both boys and girls on an equal standing and should celebrate everybody’s participation and value their contributions during all activities.

STEM is for everyone; it is a part of daily life and is present in the built and natural world that surrounds every person on the planet.  It is a huge topic that should be introduced as early as possible to enable children to fully understand and explore their environment.  Practitioners should be capable and confident in discovering STEM subjects through supporting children to question what they encounter, aiming to develop and progress their learning to becoming capable, ethical, well-informed adults, able to live in the world they inhabit equipped with a host of skills, including, those highlighted under the four purposes (Welsh Government, 2024). 

PART 2
Science, Technology, Engineering and Mathematics or STEM arises in everyday situations, and it has become a necessity for everybody to be able to understand scientific enquiry and literature, therefore, STEM education should start as early as possible (Waite-Stupiansky and Cohen, 2020, Leung, 2023).  The new curriculum in Wales aims to provide children with the opportunities and education to develop and become informed, ethical, confident adults able to navigate the world which they inhabit (Welsh Government, 2022a). Leung (2023) argues that STEM learning starting as early as possible may help children in several aspects from improving problem solving skills, developing agency over their own learning, improving digital skills and developing imagination and creativity.
The business plan allows for STEM activities to be the main focus during the proposed training sessions which encourages STEM to be viewed as a vast array of simple activities suitable for all.  It encourages support staff to understand the role they play to ensure that every child has a chance to achieve to their full potential (Stephensen, Fleer and Fragkiadaki, 2022).  
The training sessions are aimed primarily at teaching assistants; however, they will be run in collaboration with teaching staff to enable the sessions to consider and plan for current themes or topics being explored within the school.  The information discussed during sessions will then be put into practice during lesson time to encourage every child to fully participate in STEM based activities.  The idea that practitioners, as suggested by Stenhouse, should learn alongside the children will be embraced during the sessions (Aubrey and Riley, 2021), encouraging practitioners to allow children to take the lead, giving them agency over their learning and then supporting and enabling them on their individual journey (Welsh Government, 2022b).
The new curriculum in Wales is a play-based curriculum, therefore, each activity will be based on an invitation to play and highlighting to practitioners the learning possibilities of each activity (Welsh Government, 2023a).  The topics that may be discussed will also identify creative opportunities, improving wellbeing through the play and viewing STEM as integral to all six areas of learning and experiences and exploring how STEM can be introduced into wellbeing and sensory activities such as water play or blowing bubbles (Welsh Government, 2020a, Welsh Government, 2020b and Welsh Government, 2020c). 
All activities will be planned with a holistic approach to learning, ensuring all pupils equal opportunities to engage with activities through identifying practitioners’ skills, the environment available, the abilities of the children and what each session hopes to achieve (Welsh Government, 2022b).  The new curriculum in Wales highlights the need for outdoor play, which will also play a big role in the training and classroom sessions.  The outdoors is a natural learning environment which improves wellbeing (Ryder-Richardson, 2017 and Wilson, 2018) and is full of opportunities for STEM to be integrated (Grig and Lewis, 2016).  Activities such as exploring life cycles, building bug hotels, water play, opportunities for risky play and den building.  All of which are encouraged through authentic experiences and engaging environments, each of which can be tailored to individual setting, utilising what is available within the setting but also encouraging practitioners to explore the learning opportunities available within the local area surrounding a school (Welsh Government, 2022b).
Research carried out by Stylianidou et al. (2018) suggested that many teachers agreed with the play and exploration approach to teaching science and mathematics, however, it was recognised that preschool teachers were more effective at putting this into practice than primary school teachers.  Developing regular STEM, experiential activities within the early years, as proposed in the business plan, may help overcome this disparity.
The training sessions allow for support staff to play a bigger role in the planning and implementation of STEM activities through developing their understanding and confidence in the activities planned, linking proposed tasks to the curriculum and the progression steps (Welsh Government, 2022c and Welsh Government, 2022d).  Teaching assistants have voiced concerns that with time constraints of the school day, teachers don’t always allow time for them to understand what they are hoping to achieve during a task and that they can feel unsure about how best to approach it (Working with teachers: exploring the relationship, 2005). 
The new curriculum in Wales identifies the needs for better dissemination of information and encourages continuous professional development of support staff (Welsh Government, no date), the training proposed should enable practitioners to feel more confident about the topics being covered during STEM sessions and help them discover the correct terminology and how best to approach activities to encourage children to participate on an equal footing.  Stephensen, Fleer and Fragkiadaki (2022) suggest that microaggressions during STEM activities, for example, how practitioners interact during activities and how they recognise girls contributions can have negative effects on how girls interact, if they are labelled as the helper of boys in construction activities this can lead to girls disengaging with a task.  Practitioners’ role during tasks such as constructing a flying aircraft and how they ask questions, for example, asking a girl if she is helping a boy in the task unintentionally puts her on a lower footing than the boy which leads to her disengaging.  
Historically girls and women have felt marginalised when carry out STEM activities which has led to loss of confidence in learning STEM subjects (The Guardian, 2024) and a lower number of females in STEM occupations in adulthood (Franz-Odendaal and Marchand, 2022 and Kinskey, 2020), the training will aim to highlight to practitioners the need for equal standing during activities through ensuring gender neutrality is maintained (Stephensen, Fleer and Frafkiadaki, 2022).
Natural science and utilising the outdoors as much as possible also allows for the risky play and experiential experiences that are highlighted in the new curriculum for Wales (Welsh Government, 2022b), however, practitioners show concern regarding risky play and how much benefit it has to a child.  Settings such as forest schools have showed increased wellbeing, increased problem-solving skills and collaborative working as some of the benefits that have come from outdoor play and exploration (Bilton and Waters, 2017 and Huff Sisson and Lash, 2017).  STEM in the outdoors and the opportunities for STEM activities will also be highlighted through carrying out assessments of the outdoor spaces available and suggesting projects, for example, developing a garden or developing a den building area.  The training sessions will then look at how best to approach and run these projects dependant on the needs of the children and budget and resources available.  
The play policy in Wales also argues that play should be easily accessible to all (Welsh Government, 2014), the training programme will explore those possibilities locally and also disseminate that information to parents and carers through sharing those experiences through the schools chosen app, for example, dojos or schoop, to allow parents and carers to share what their children have been learning and enjoying whilst at school and also encourage them to revisit locations to cement any learning as described in Bruner’s spiral learning theory allowing children the opportunity to revisit and deepen their understanding of experiences and affording them and their families the chance to explore and share any further opportunities for learning within local communities (Welsh Government, 2022e). 
The idea to focus efforts on schools where a relationship already exists means the trainer already understands how each school operates, for example, daily routines and how they shape the children’s learning.  These relationships can be built upon in order to develop secure bonds with the staff and pupils allowing for better learning to take place as described in Bowlby’s theory of attachment, for example, when a child experiences a secure attachment with an adult, they feel more able and at ease to explore their environment effectively (Bretherton, 1992).
The proposed training sessions followed by classroom sessions should also have a minimal budgetary impact on schools.  By offering this service as a means of covering teachers planning, preparation and assessment (PPA) time, which is generally covered through agency workers, the disturbance of different faces coming into a classroom to cover lessons is kept to a minimum and the opportunity to develop more consistent, stronger relationships between staff and pupils is improved at minimal cost.
Schools will be encouraged to apply for funding through various organisations, for example, through CREST awards, The Royal Society and Royal Society of Chemistry and also through requesting donations of equipment and resources from families and the local community.  These STEM sessions can be of benefit to staff and pupils without too great an impact on staffing and resource budgets as the trainer is registered with all local authorities from previous work carried out in the targeted schools also ensuring the plan could be implemented without a time delay.
STEM is a vast subject area that crosses over into each area of learning and experience, the need for practitioners who are confident in engaging children and enabling their learning is paramount.  The ability to engage all pupils and prevent some becoming marginalised in this subject area can be pivotal for future career choices.  The training and classroom sessions, run in collaboration with schools over a prolonged period should help overcome these barriers and encourage all pupils and staff to fully engage with STEM. 
The ability of all adults to understand scientific literature and make decisions on a daily basis is a reality for everybody and the introduction of STEM concepts and the ability to problem solve, look at literature critically and make informed decisions should be introduce as early as possible. 
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