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Abstract
This study delves into the impact of structured outdoor learning activities on developing collaboration and problem-solving skills in early childhood education. Conducted with a reception class of twenty-nine pupils, six were selected for in-depth observations and interviews, allowing for a more detailed exploration of their individual learning experiences. The research sought to understand how structured outdoor activities influence children's ability to communicate effectively and solve problems, while also exploring the role of the outdoor environment in nurturing scientific inquiry and critical thinking in young learners.
Employing a pragmatic action research approach, the study involved active engagement and reflection throughout the process. Five outdoor activities were crafted to combine guided instruction with free play, aimed at supporting the development of essential skills. Data collection was carried out through systematic observations and semi-structured interviews, offering rich qualitative insights into the impact of these activities on each participant's learning experience.
The results indicate that structured outdoor activities significantly enhance children's communication and collaboration with peers, while also strengthening their problem-solving skills. Participants showed increased curiosity and engagement, particularly in activities focused on exploration and teamwork. The outdoor setting served as a vibrant space for cognitive, social, and emotional development.
In conclusion, this study underscores the value of outdoor learning in cultivating key skills essential for early childhood education. The findings support the integration of structured outdoor activities into the curriculum, promoting both academic and holistic growth. Future research may expand the sample size and explore the long-term impact of outdoor learning on children's academic and personal development.
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Chapter one  Introduction
Background
[bookmark: _Hlk177326308]Outdoor environments are increasingly recognised for stimulating curiosity, exploration, and scientific inquiry in young children. Rich in sensory experiences, these settings engage children and promote investigative behaviours crucial for early learning. However, their direct impact on fostering deep scientific engagement is under-explored. This dissertation, Exploring the Impact of Structured Outdoor Learning Activities on Fostering Collaboration and Problem-Solving Skills in Scaffolding Scientific Inquiry in Early Childhood Education, addresses this gap by examining how outdoor settings foster scientific understanding and skills.
Bentsen, Jensen, and Mygind (2010) argue that outdoor environments enhance scientific curiosity more effectively than indoor settings, but this oversimplifies inquiry-based learning. While outdoor environments provide dynamic stimuli, moving from curiosity to scientific inquiry requires structured guidance. This study explores how structured outdoor learning activities foster scientific understanding and collaboration.
Ernst and Stanek (2006) found that children in outdoor environments show increased engagement with scientific concepts, but curiosity alone does not lead to understanding. Without structured guidance fostering questioning and reflection, curiosity may not develop into scientific thinking. Outdoor learning must support cognitive processes through deliberate design.
The Foundation Phase in Wales (DCELLS, 2008) illustrates how outdoor environments support holistic development, while the Estyn report (2011) highlights gaps in developing academic skills like mathematics and ICT through outdoor learning. The Curriculum for Wales (Welsh Government, 2020) promotes outdoor learning, but aligning it with pedagogical strategies is key for deeper learning.
Inquiry-based learning fosters scientific thinking in young children (Dillon et al., 2006; Ernst and Burcak, 2019; Quibell, Charlton, and Law, 2017), but it requires intentional scaffolding by educators. Activities like observing plant growth or investigating animal behaviour (Robertson, White, and Boyes, 2017) guide children through steps of scientific investigation—formulating hypotheses, testing ideas, and reflecting on findings.
Wilson (2018) suggests outdoor environments are ideal for developing observation and questioning skills, but assuming these emerge naturally is flawed. Kuo, Barnes, and Jordan (2019) argue that adult guidance is crucial for translating observations into scientific inquiry. Educators play a vital role in helping children move from casual observation to scientific thinking.
Challenges in fostering inquiry-based learning are compounded by systemic issues. Siry and Kremer (2021) note that many early childhood programs lack structured opportunities for inquiry, with literacy and numeracy often prioritized. This neglects children’s natural curiosity, while educators may lack the training to implement inquiry-based learning in outdoor settings (Gallenstein, 2016).
Overall, while outdoor learning environments offer valuable opportunities to spark engagement and curiosity, they may not fully ensure the development of scientific inquiry skills on their own. This study suggests that by thoughtfully designing and structuring outdoor activities, educators can more effectively cultivate scientific inquiry in early childhood education, while also addressing the challenges that may limit their full potential.Bottom of Form

Research Question
This research aims to explore how outdoor learning environments can be effectively utilised to foster scientific inquiry in early childhood education. It seeks to understand how outdoor exploration stimulates children's curiosity and questioning during the early years, focusing on the role of nature-based activities in developing key skills such as observation, classification, and problem-solving. The study is driven by the recognition that not all outdoor activities yield the same cognitive benefits, prompting an investigation into which types of experiences best support the development of scientific inquiry. This links directly to the research question: What specific types of outdoor activities are most effective in nurturing scientific inquiry development in early childhood?
Additionally, this research examines how educators can design and implement outdoor learning activities that intentionally encourage scientific exploration, moving beyond unstructured play towards more purposeful learning experiences. This addresses the research questions: How do structured outdoor learning activities compare to indoor learning environments in fostering children's curiosity and engagement with scientific concepts? and What role do educators play in maximising the benefits of outdoor learning for scientific inquiry? By identifying effective strategies and examining the educator's role in facilitating these activities, the research aims to provide valuable insights into how outdoor learning can be aligned with educational goals to enhance scientific inquiry in young children.
Objectives and Scope
[bookmark: _Hlk177326340]This study explores how outdoor learning environments foster scientific inquiry in early childhood education. A key objective is to examine how outdoor environments influence children's curiosity, exploration, and engagement with scientific concepts, focusing on free play versus structured activities. By comparing unstructured and structured experiences, the research aims to identify the outdoor elements that contribute most to developing early scientific skills and understanding.
Another objective is to investigate the role of educators in enhancing the benefits of outdoor learning. This includes identifying effective pedagogical approaches used in structured outdoor activities that promote scientific inquiry. The research focuses on six five-year-olds in a reception class during weekly outdoor learning sessions in a designated school area in West Wales. The study also includes a school trip to a beach, offering a more natural setting for observing how outdoor environments influence engagement with scientific concepts. The activities implemented during these sessions are outlined in Appendix A. Qualitative methods, including interviews and systematic observations, assess how different activities contribute to scientific inquiry development.
This study reviews existing literature to analyse effective pedagogical approaches in structured outdoor learning. It synthesises knowledge from multiple sources, exploring successful case studies, evidence-based strategies, and theoretical frameworks that inform best practices in fostering scientific inquiry in early childhood education.
Several limitations may affect the generalisability of the findings. The geographic specificity and small sample size may limit its broader applicability. Research design constraints, such as difficulties in controlling variables, could challenge the establishment of definitive causal relationships between outdoor learning and scientific inquiry. Additionally, observational data may introduce biases, impacting the reliability and validity of the findings. The study's small scale and limited timeline may also hinder exploration of long-term effects on children’s scientific inquiry skills.
Ethical considerations are a fundamental aspect of this study. Before the research began, an ethics form (Appendix B) was submitted, outlining potential risks, complications, and the strategies for mitigating these risks. The form was meticulously designed to address key ethical concerns, including safeguarding participants' welfare, maintaining confidentiality, and ensuring data security. Potential risks identified included emotional distress during interviews, the possibility of coercion, and safeguarding issues.
To mitigate these risks, the ethics form included measures such as obtaining informed consent from legal guardians, ensuring participants’ right to withdraw at any time without repercussions, and maintaining confidentiality through anonymisation and secure data storage. Safeguarding protocols were also detailed to ensure participants' well-being throughout the research. Following a thorough review, the ethics form was approved by the institution’s ethics committee, guaranteeing that the study adhered to the highest ethical standards and protected the interests of all participants.
The study complies with ethical guidelines, including the UWTSD Research Ethics and Integrity Code of Practice (2022) and BERA Ethical Guidelines (2024). Participants are fully informed of their right to withdraw, with consent obtained from legal guardians and assent from participants. Confidentiality and safeguarding are strictly maintained, ensuring both participant protection and the integrity of the research process.
Rationale and Significance
[bookmark: _Hlk177326368]The aim of this research is to explore how structured outdoor activities impact the development of communication and problem-solving skills in early childhood education. Young children possess a natural curiosity for scientific inquiry, and educational research emphasises the importance of scaffolding these emerging skills from an early age (Siraj-Blatchford, 2007). Early exposure to science-related activities builds a foundation for advanced scientific reasoning in later educational stages (Brenneman, 2011). These early experiences are also vital for preparing children to become informed citizens in a technology-reliant society (Duschl, Schweingruber and Shouse, 2007). By fostering inquiry-based learning, educators can equip children with critical thinking and problem-solving skills essential for future academic success.
The National Academies of Science (NAS, 2012) and the National Research Council (NRC, 2012) argue that early childhood education is pivotal in nurturing developmental skills and fostering a love for learning, particularly in science. Inquiry-based learning is an effective instructional method, supporting children’s scientific skills through active exploration. This approach promotes scientific reasoning and encourages critical thinking about the natural world (NRC, 2012; Grotzer et al., 2012). Engaging children in scientific inquiry enhances higher-order thinking, problem-solving, and observational skills (Wells et al., 2016). Despite its recognised value, the implementation of inquiry-based learning in early childhood education remains limited. A gap exists in understanding how structured experiences, like scavenger hunts, can foster children’s scientific inquiry.
The Curriculum for Wales (Welsh Government, 2020) emphasises a learner-centred approach to outdoor learning that prioritises skills and experiences over content. The curriculum encourages educators to design outdoor learning experiences tailored to pupils' needs, focusing on fostering scientific inquiry and critical thinking. This process-based approach helps children engage with scientific concepts in real-world contexts, encouraging them to observe, question, and experiment in natural environments. Through these activities, pupils develop key inquiry skills such as hypothesising, testing, and drawing conclusions. This experiential learning aligns with the curriculum’s goal of developing "ambitious, capable learners" and "enterprising, creative contributors" (Welsh Government, 2020).
The curriculum’s flexibility supports the integration of outdoor learning to enhance critical thinking and problem-solving abilities. Rather than focusing on memorisation, it prioritises lifelong learning skills through real-world interactions. This holistic approach fosters not only scientific inquiry but also collaboration, communication, and resilience, essential for future adaptability and problem-solving.
Scientific inquiry skills are critical for understanding and exploring a wide range of scientific issues (Osborne and Dillon, 2008). These skills, which involve critical thinking, problem-solving, and evidence-based reasoning, are key to observing, questioning, and analysing the natural world. Early exposure to these competencies fosters a curiosity-driven mindset, leading to innovative thinking and creative problem-solving in various contexts. Moreover, cultivating science literacy early on helps shape informed citizens capable of engaging in critical discussions about scientific advancements and societal implications (Bybee, 2000).
Research also highlights the socio-emotional and behavioural benefits of outdoor learning. Studies in Frontiers in Psychology suggest that outdoor environments enhance self-confidence, communication, and teamwork—traits essential for personal success. These “soft skills” thrive in outdoor settings, where cooperative play and problem-solving are encouraged (Frontiers in Psychology, 2024). Outdoor learning environments provide a space where such skills can flourish, complementing traditional indoor classrooms.
However, variations in the quality and context of outdoor learning studies suggest that outcomes can differ. Factors such as the diversity of settings, ranging from school gardens to adventure education, and the age groups involved, from early childhood to secondary education, impact the results. Educators must tailor outdoor learning experiences to their specific contexts and pupils to maximise impact.
The academic benefits of outdoor learning are influenced by factors like instructional quality and alignment with the curriculum. Schools that embed outdoor learning as a core pedagogical element see greater academic benefits than those treating it as occasional activity. Effective teacher training and support are crucial for successful outdoor programmes. Without proper training, educators may struggle to align outdoor activities with academic goals, limiting the educational value of such initiatives.
Additionally, outdoor learning promotes environmental stewardship. Research suggests that children who spend more time in nature develop stronger pro-environmental attitudes and behaviours, which are essential for addressing global environmental challenges (Bascopé, Perasso, and Reiss, 2019). However, the success of outdoor learning in fostering these values depends on the quality and frequency of nature-based experiences.
This study highlights the importance of carefully structured outdoor activities to maximise both academic and developmental benefits. Challenges such as weather, safety, and resources must be addressed through policy support, including teacher training and investment in outdoor spaces. By fostering collaboration and problem-solving through structured outdoor learning, this research shows that schools can enhance both scientific inquiry and broader educational outcomes.
Methodology Overview
The research approach adopted for this study is pragmatic action research, selected due to its alignment with the researcher’s intention to engage throughout the process actively and reflectively. This approach supports direct involvement and resonates with the researcher’s current practice, which emphasises collaboration and ongoing development alongside learning. pragmatic action research promotes an iterative cycle of planning, acting, observing, and reflecting (Appendix C), whereby the researcher actively engages within the educational environment while seeking to enhance it. Appendix C illustrates a continuous cycle often used in action research or reflective practice. It begins with the planning stage, where a strategy is devised to address a particular issue. This is followed by the implementation phase, where the planned actions are put into practice. After implementation, observation or interviews are conducted to gather data and insights on the outcomes. In the evaluation phase, the data is analysed to assess the effectiveness of the intervention. Finally, the reflection stage encourages a critical review of the entire process, highlighting successes and identifying areas for improvement. The cycle then repeats, fostering ongoing learning and improvement.
Costello (2011, p.6) defines action research as a systematic process of reflection, inquiry, and action undertaken by individuals to examine their own practice. In educational contexts, this method encourages educators to critically evaluate their teaching strategies, classroom decisions, and the impact these have on pupils. Through continuous assessment and refinement based on observed outcomes, action research fosters a dynamic and adaptable learning environment.
Moreover, this approach facilitates collaboration between educators, pupils, and other stakeholders, fostering a shared responsibility for educational improvement. It allows the researcher to work closely with colleagues and learners, creating an open dialogue that enhances the overall educational experience. This collaborative aspect of action research underscores a commitment to improving practice through collective learning and adaptation, ensuring strategies are not only effective but also grounded in the real needs of the learning community.
Pragmatic action research is particularly suited to this study, as it provides a flexible yet robust framework for exploring the impact of structured outdoor learning activities on communication and problem-solving skills. By embedding reflective practice within the research, this approach allows for ongoing adjustments, ensuring that the study remains relevant and responsive to the needs of early childhood learners while contributing valuable insights to the field of education.
All activities (Appendix A) designed for this research were implemented with the entire class of twenty-nine pupils, ensuring that every pupil had the opportunity to participate in the outdoor learning experiences. However, given the limited timeframe for the study, collecting data from the full sample was not feasible. As Cohen, Manion, and Morrison (2018, pp. 203-204) suggest, while there is no definitive recommendation for an ideal sample size, it is important that the size remains manageable and meets the specific needs of both the researcher and the participants. In line with this guidance, six pupils were selected for observations and interviews based on their attainment levels, ensuring a focused and meaningful data collection process.
[bookmark: _Hlk177326387]Overview of Chapters
Chapter 1 introduces the study, exploring the role of structured outdoor learning in fostering scientific inquiry and problem-solving in early childhood education. It outlines key research questions, objectives, and the study's relevance to educational theory, practice, and policy. The literature review in Chapter 2 focuses on concepts such as collaboration, problem-solving, and identifies gaps in existing research on outdoor learning. Methodologically, Chapter 3 details the research design, participant selection, and data collection methods, with interviews and observations ensuring ethical considerations such as confidentiality and safeguarding.
Chapter 4 presents the findings, showing how outdoor activities stimulate children's curiosity and problem-solving skills. Chapter 5 analyses these results, comparing them with existing research and discussing their theoretical and practical implications for educators. Finally, Chapter 6 concludes by emphasising the importance of structured outdoor learning in nurturing scientific inquiry and highlights the need for thoughtful planning and educator support. This research aims to provide valuable insights for integrating outdoor learning into early childhood education, promoting deeper scientific engagement and holistic development.



[bookmark: _Hlk177326427]
Chapter 2 Literature Review
This literature review aims to explore the multifaceted impact of outdoor learning and science inquiry development in early childhood education. By examining numerous studies and theoretical frameworks, insights from nature-based education will be integrated to highlight the symbiotic relationship between outdoor learning environments and the development of scientific inquiry skills. This review will address how different forms of play—free play, partly structured play, and structured play—influence children's cognitive and social development in outdoor settings. Additionally, the study will examine how exposure to outdoor environments affects children's curiosity, exploration, and engagement with scientific concepts in comparison to indoor learning settings. Key elements of outdoor activities that contribute to the development of scientific inquiry in early childhood education will be identified, alongside the role of educators in facilitating and maximising the benefits of outdoor learning for scientific inquiry development.
This review will also examine the pedagogical approaches and teaching methods used in structured outdoor learning activities, identifying those most effective in promoting scientific inquiry in early childhood. Aligning the findings from the literature with the focus of this study will provide a critical understanding of the benefits and challenges associated with these educational approaches, offering valuable implications for enhancing collaboration and problem-solving skills through structured outdoor learning activities.
[bookmark: _Hlk177326497]The Role of Outdoor Learning in Enhancing Scientific Inquiry and Holistic Development: Benefits, Challenges, and Pedagogical Approaches
Outdoor learning has garnered increasing attention due to its potential to enhance children's cognitive, social, emotional, and physical development. Kiviranta et al. (2024) investigate these benefits and challenges, focusing on outdoor learning's capacity to foster growth in early childhood education. Kiviranta et al. (2024) identify several key advantages of outdoor learning, including improvements in physical health, social skills, emotional well-being, and cognitive development. Outdoor environments offer abundant opportunities for physical activity, crucial for developing motor skills, improving physical fitness, and reducing the risk of obesity. These findings echo those of Brussoni et al. (2015) and Coe (2017), who both emphasise the importance of outdoor play in early childhood. Physical activity in these settings also supports more complex activities, such as scientific inquiry. Free exploration in outdoor environments fosters curiosity and observational skills, vital components of scientific thinking. However, these studies primarily address the physical benefits, without fully exploring how outdoor activities can be structured to specifically develop scientific inquiry skills.
In addition to physical benefits, outdoor learning also supports social development. Kiviranta et al. (2024) and Coe (2017) suggest that outdoor environments encourage collaboration, communication, and teamwork, all essential for scaffolding scientific inquiry. Scientific inquiry in early childhood often starts with social interactions—children work together to ask questions, share observations, and test ideas. Outdoor settings naturally encourage these interactions. This study further investigates how educators can guide and scaffold social interactions in outdoor settings to foster scientific inquiry. Educators play a critical role in prompting children to observe natural phenomena, ask questions, and engage in systematic investigations, all necessary for promoting scientific thinking.
To understand how outdoor learning can foster scientific inquiry, this study examines how educators can design outdoor activities to promote not only physical and social development but also scientific thinking. Strategies such as asking open-ended questions, encouraging predictions, and guiding children through simple experiments can help scaffold scientific inquiry. By integrating these strategies, outdoor play becomes a powerful tool for developing critical thinking and problem-solving skills while fostering a deeper understanding of the natural world. Activities like the Sensory Hunt (Activity 1), Matching Colours (Activity 2), the Scavenger Hunt (Activity 3), the Coin Treasure Hunt (Activity 4), and Building Rock Pools (Activity 5) (Appendix A) serve as examples of how structured and partly structured outdoor activities can engage children in scientific exploration and discovery.
In addition to structured approaches, unstructured play in natural environments also plays a crucial role in fostering cognitive development. Research by Zamani (2016) and Dankiw et al. (2020) highlights that allowing children the freedom to explore and experiment independently enhances their learning through discovery. Similarly, Mårtensson et al. (2020) and Dadvand et al. (2015) demonstrate how outdoor environments promote exploratory play, benefiting both cognitive and socio-emotional growth, and linking exposure to green spaces with improved mental health and cognitive development. Together, these structured and unstructured approaches to outdoor play contribute to a well-rounded educational experience that nurtures scientific inquiry and holistic growth in young children.
Despite these numerous benefits, Kiviranta et al. (2024) identify several challenges to outdoor learning, including logistical issues, safety concerns, and the need for teacher training. Organising outdoor activities can be logistically complex, involving transportation, appropriate clothing, and equipment, as well as managing varying weather conditions. Waite et al. (2016) confirm that these logistical hurdles often limit outdoor learning programmes. Safety concerns, such as the risk of accidents and injuries, are also significant challenges for schools. Brussoni et al. (2015) argue for balancing safety with the benefits of outdoor play, noting that concerns over safety can deter schools from embracing outdoor learning.
Another critical challenge is teacher training. Many educators lack the skills and confidence needed to facilitate outdoor learning effectively (Kiviranta et al., 2024; Rickinson et al., 2004). Adequate training is essential to equip teachers with the ability to design and implement outdoor activities that align with educational goals and foster scientific inquiry.
Despite these challenges, structured outdoor activities are essential for developing scientific inquiry skills in young children, particularly those aged 3-5. Encouraging children to observe, question, make predictions, and draw conclusions allows outdoor activities to provide unique opportunities for engagement with scientific concepts. Educators are key to guiding children’s learning and helping them link their outdoor experiences with scientific thinking. This study aims to identify effective pedagogical strategies that combine outdoor learning with scientific inquiry to maximise both developmental and academic outcomes.
The research also examines how exposure to outdoor environments influences children’s curiosity, exploration, and engagement with scientific concepts compared to indoor learning environments. Understanding the elements of outdoor activities that foster scientific inquiry in early childhood education is crucial for developing effective strategies. Furthermore, the role of educators in facilitating these activities is critical. Effective teacher training and pedagogical approaches are necessary to fully realise the benefits of outdoor learning for developing scientific inquiry skills.
In essence, Kiviranta et al. (2024) provide valuable insights into the benefits and challenges of outdoor learning. The advantages—enhanced physical health, social skills, emotional well-being, and cognitive development—underscore the importance of integrating outdoor learning into early childhood education. However, addressing logistical challenges, safety concerns, and teacher training is crucial for the successful implementation of outdoor learning programmes. By synthesising these findings with existing research, it is evident that while challenges persist, the potential benefits of outdoor learning make it a worthwhile endeavour in early childhood education. With the right pedagogical approaches and teacher support, outdoor learning can significantly enhance children’s scientific inquiry skills and overall development.
Top of Form
Bottom of Form
[bookmark: _Hlk177326523]Fostering Scientific Inquiry Through Structured Outdoor Learning: Insights from Nature-Based Education and the Curriculum for Wales
Outdoor learning provides a rich, immersive environment that nurtures scientific inquiry, offering unique opportunities to support young children’s natural curiosity and investigative skills. Esther García-González and Michela Schenetti’s research on nature-based education (García-González and Schenetti, 2022) demonstrates how natural settings and structured outdoor activities significantly enhance key aspects of early childhood science learning, particularly in developing observation and questioning skills. Building on their findings, this study aims to evaluate the specific scientific inquiry skills that children develop through structured outdoor activities, focusing on observation, questioning, collaboration, and problem-solving. The research will assess whether participation in nature-based activities fosters these essential competencies through a range of outdoor tasks, including the Sensory Hunt (Activity 1), Matching Colours (Activity 2), Scavenger Hunt (Activity 3), Coin Treasure Hunt (Activity 4), and Building Rock Pools (Activity 5).
The Curriculum for Wales (CfW) (Welsh Government, 2020), rolled out in 2022, expands on the Foundation Phase Framework (Welsh Government, 2015) by placing a strong emphasis on learning through play and outdoor activities. This holistic approach, central to both frameworks, promotes active learning and the development of creativity, problem-solving, and social skills. CfW encourages hands-on and imaginative activities across subjects, ensuring that play continues to shape children's educational experiences beyond the early years.
One key aspect of CfW (Welsh Government, 2020) is its emphasis on outdoor learning, with a focus on using natural spaces for educational purposes. Outdoor learning is recognised for promoting physical health, enhancing environmental awareness, and providing opportunities to apply classroom knowledge in real-world settings (Estyn, 2011). Teachers are encouraged to use local parks, school grounds, and other natural spaces to enrich children's learning and strengthen their connection with nature.
CfW’s (Welsh Government, 2020) flexibility allows schools to design outdoor activities that integrate play and outdoor learning, tailored to their students' needs. This flexibility is reinforced by professional development opportunities for educators, ensuring they receive adequate training to implement these methods effectively. The curriculum's assessment strategies are also adapted to capture the benefits of play and outdoor learning, focusing on how these experiences contribute to children's overall development and well-being.
García-González and Schenetti (2022) argue that natural settings offer rich sensory experiences that stimulate cognitive development. They highlight how outdoor environments challenge children to observe and think critically, promoting skills essential for scientific inquiry. Observational skills and curiosity are fostered through exposure to nature, aligning with Wilson’s (2018) research, which focuses on how observing patterns in plant growth and animal behaviour prompts children to ask questions, laying the foundation for further investigation. This study aims to build on such findings, examining how structured outdoor activities, like the five aforementioned activities, can scaffold the development of scientific inquiry in early childhood education.
García-González and Schenetti (2022) also demonstrate that observing nature encourages children to ask questions, such as why birds build nests or why leaves change colour, thus initiating scientific inquiry. Their research shows that these observations often lead to deeper exploration and understanding of natural phenomena. They further argue that nature-based education promotes social interaction and collaborative learning. Activities like collecting and examining natural objects in groups foster teamwork, enabling children to refine their observations and questions through shared discussion.
Supporting this, Becker and Lauterbach (2020) review how outdoor learning enhances early childhood education by integrating scientific inquiry with play. Dyment and O'Connell (2018) also highlight the benefits of greening school grounds, providing a rich context for observational learning. Additionally, Elliott and Davis (2016) find that nature-based learning significantly contributes to cognitive and emotional development in young children. Keller and P. K. (2021) discuss how outdoor play fosters scientific inquiry, while Nicolopoulou and Trapp (2018) emphasise play’s role in developing scientific thinking.
While García-González and Schenetti’s (2022) qualitative methodology—incorporating case studies, observations, interviews, and document analysis—provides valuable insights, it may not fully capture the variability of experiences across different educational settings. Additionally, their emphasis on group activities, though beneficial, might overshadow the role of individual exploration in fostering scientific inquiry. This study aims to balance collaborative and individual approaches to better understand how different pedagogical methods and teaching strategies in structured outdoor learning activities promote scientific inquiry skills in early childhood.
One strength of García-González and Schenetti’s (2022) methodology is the use of longitudinal data, offering insights into the long-term impacts of nature-based education on children's behaviour and attitudes. However, the reliance on qualitative data poses limitations, particularly in terms of generalisability. The authors acknowledge this and recommend further quantitative research to complement their findings and enhance the broader applicability of their work.
In conclusion, García-González and Schenetti (2022) illustrate how nature-based education fosters questioning and exploration, forming the foundation for scientific thinking. Their findings are supported by Becker and Lauterbach (2020), who highlight the advantages of outdoor learning in early childhood education. Similarly, Dyment and O'Connell (2018) and Elliott and Davis (2016) emphasise how natural environments enhance cognitive and emotional development through observational learning and play. These insights are instrumental in designing the structured outdoor learning activities in this study, such as the Sensory Hunt (Activity 1), Scavenger Hunt (Activity 3), and Coin Treasure Hunt (Activity 4), helping to identify and incorporate key elements that promote scientific inquiry in early childhood education.
[bookmark: _Hlk177326557]Balancing Free and Structured Play in Outdoor Learning: Enhancing Scientific Inquiry and Holistic Development
The continued focus on play and outdoor learning within the Curriculum for Wales (CfW) (Welsh Government, 2020) underscores the vital role these elements have in early childhood development. Play is widely recognised for promoting physical, cognitive, social, and emotional growth, establishing it as an essential part of a holistic educational experience. Tortella et al. (2019) offer compelling support for this view by investigating the benefits of both free play and partly structured play. Meanwhile, Schwartzman (1997) explores structured play in the form of scavenger hunts, identifying them as active learning tools that foster critical thinking and engagement.
By incorporating diverse play-based learning strategies, the CfW (Welsh Government, 2020) ensures that play and outdoor learning remain integral to educational practice, harmonising personal development with academic success. This approach retains the strengths of the Foundation Phase while adapting to the changing needs of learners. Tortella et al. s (2019) study draws upon developmental theories which highlight the significance of play. Vygotsky (1978) asserted that play is essential for cognitive development, enabling children to cultivate higher mental functions. Similarly, Piaget (1962) stressed the role of play in allowing children to explore and interact with their environment. Schwartzman’s (1997) focus on scavenger hunts aligns with constructivist learning theories, where learners actively construct knowledge through experience and interaction, resonating with Kolb’s (1984) experiential learning model, which emphasises active participation and reflection.
A crucial distinction between free and structured play emerges from the literature. Free play is initiated by children and fosters autonomy and creativity, while structured play involves adult direction with specific learning objectives. This distinction is central to understanding how different forms of play contribute to various developmental outcomes, a concept that is fundamental to the design of the activities in this study (Appendix A).
The activities presented in this study (Appendix A) combine elements of both free and structured play, creating opportunities to analyse their impact on children's engagement and development. For instance, Sensory Hunt (Activity 1) involved minimal guidance, encouraging curiosity and environmental observation—characteristics of free play. One participant expressed a preference for this activity, linking their enjoyment to the autonomy it allowed.
Conversely, Coin Treasure Hunt (Activity 4) was more structured, requiring participants to follow specific instructions and use a treasure map, focusing on problem-solving. This reflects Fisher’s (1992) description of adult-guided play, where objectives are clearly set, and children engage in a task-focused manner. Interviews indicated diverse preferences, with some children favouring the structure of guided activities, while others enjoyed the freedom of less structured tasks, such as the Scavenger Hunt (Activity 3).
Interview questions (Appendix D) examined themes such as curiosity, environmental exploration, and problem-solving, aiming to determine how different types of play influenced children’s development. By analysing children’s responses to both free and structured activities, the study sought to identify how each type of play fosters cognitive, social, and emotional growth, providing qualitative data to evaluate developmental outcomes.
Tortella et al. (2019) employed a mixed-methods approach, incorporating both quantitative and qualitative data to compare the effects of free play and partly structured play on physical activity, social interactions, and cognitive engagement. Physical activity was monitored using accelerometers, while social and cognitive behaviours were observed through checklists. Although accelerometers offered objective data, the reliance on observational checklists introduced the potential for observer bias (Cohen, Manion and Morrison, 2018). Moreover, the sample size, though sufficient for preliminary analysis, may limit the generalisability of the findings.
Schwartzman’s (1997) study offers valuable insights into the effectiveness of scavenger hunts, relying on qualitative methods such as surveys, focus groups, and instructor evaluations. These methods provided a nuanced understanding of how structured, interactive activities impact student engagement and learning outcomes, which is pertinent to this study's emphasis on outdoor play-based learning.
Comparing Schwartzman (1997) with Tortella et al. (2019) highlights their shared focus on active, hands-on learning in different educational settings. While Schwartzman (1997) concentrates on structured scavenger hunts, Tortella et al. (2019) examine a broader spectrum of play, including free and partly structured activities. This study builds upon these findings by exploring how structured and partly structured outdoor activities affect children's cognitive, social, and physical development. Both studies underline the significance of experiential learning in fostering key developmental skills.
This research situates itself within the wider discourse on active learning, reaffirming the importance of outdoor learning in early childhood education. Active engagement is a critical element of learning across diverse contexts. Schwartzman’s (1997) scavenger hunts enhance children’s motivation through structured tasks, while Tortella et al. (2019) demonstrate how free and partly structured play stimulates cognitive and social growth through exploration and peer interaction.
Both Schwartzman (1997) and Tortella et al. (2019) also emphasise the value of collaborative learning. In scavenger hunts, children work together, strengthening their communication and cooperative skills. Tortella et al. (2019) similarly identified social interaction as a key outcome of both free and structured play. While free play encourages spontaneous peer interaction, structured play fosters social cooperation. This study expands on these insights, examining how outdoor activities can be designed to optimise collaboration and problem-solving—crucial elements of early learning.
A synthesis of Schwartzman (1997) and Tortella et al. (2019) suggests that combining structured activities, like scavenger hunts, with free play offers a comprehensive educational experience. Outdoor scavenger hunts can balance structured guidance with the exploratory benefits of free play, supporting cognitive, social, and emotional growth. Future research could explore the effectiveness of these hybrid approaches and how they can be adapted for different cultural and educational contexts.
In conclusion, Schwartzman (1997) and Tortella et al. (2019)  provide valuable insights into the design of active learning strategies. By recognising the strengths and limitations of each approach, educators can create more effective, engaging, and developmentally appropriate learning environments. This perspective aligns with contemporary educational paradigms that advocate for experiential, child-centred, and holistic approaches to learning, a key aim of this research.
Partly structured play, as Tortella et al. (2019) suggest, promotes cooperative play and peer interactions, with adult guidance scaffolding social engagement (Wood, Bruner and Ross, 1976). Free play, meanwhile, fosters spontaneous social interactions, encouraging creativity and problem-solving. Cognitively, structured play is linked to task-oriented behaviour, while free play supports cognitive flexibility and innovation (Russ, 2003).
Tortella et al. (2019) contribute to the debate on balancing free and structured play in early childhood education. They suggest a hybrid approach, combining the physical, creative, and social benefits of free play with the goal-oriented and cognitive focus of structured play. This study builds on these findings, exploring how structured outdoor activities support the development of scientific inquiry skills, such as questioning and problem-solving.
The interview responses from participants in this study, combined with observation checklists (Appendix E), provide a focused evaluation of how structured outdoor activities scaffold scientific inquiry. By integrating both free and structured play, early childhood education can support holistic development, fostering a generation of healthy, creative, and socially adept learners.
Conclusion
Integrating these findings into research on structured outdoor learning activities in early childhood education highlights their potential to foster collaboration and problem-solving skills. Outdoor learning offers a range of benefits for young children, including physical, social, emotional, and cognitive development. Although logistical challenges, safety considerations, and the need for teacher training (Kiviranta et al., 2024) pose some obstacles, the significant advantages of outdoor learning make it an invaluable component of early childhood education.
The work of García-González and Schenetti (2022), with its focus on nature-based education and scientific inquiry, supports the use of structured activities such as scavenger hunts to enhance children's observational and questioning skills, both of which are fundamental to scientific inquiry. This approach also encourages social cooperation and cognitive focus, as demonstrated by Schwartzman (1997) and Tortella et al. (2019). Structured outdoor activities like scavenger hunts provide a practical application of these theories, scaffolding scientific inquiry by offering clear objectives and structured guidance while preserving the flexibility and creativity of outdoor play. Combining free and structured play in these activities supports holistic development, fostering healthy, creative, and socially adept individuals.
By fostering collaboration and problem-solving through structured outdoor learning activities, educators can cultivate more engaging and effective learning environments. This approach aligns with contemporary educational paradigms, such as the experiential and holistic methods emphasised in the Curriculum for Wales (Welsh Government, 2020), which promotes child-centred learning designed to nurture well-rounded development. These methods reflect the principles of active learning advocated by educational theorists such as Dewey (1938) and Vygotsky (1978), who highlight the importance of learning through experience and social interaction in developing cognitive and social skills.
Structured outdoor activities can also enhance cognitive development by guiding children through specific observational tasks. For instance, an activity in which children examine various plants in an outdoor learning area and note their characteristics encourages attention to detail, comparison, and documentation of observations. This structured approach supports the formation and testing of hypotheses, essential elements of scientific inquiry (Knight, 2020; Robertson, White, and Boyes, 2017). By structuring the learning experience, children are better able to focus their observations and questions, aligning with scientific inquiry principles such as describing and explaining the world around them.














[bookmark: _Hlk177326579]Chapter Three Methodology Review
[bookmark: _Hlk177326595]Introduction to Methodology
[bookmark: _Hlk177326618]This study was conducted at a community primary school in West Wales, focusing on five-year-old pupils from the reception class during their weekly outdoor learning sessions in a designated outdoor area. Additional research took place during a school trip to a local beach. The aim was to explore the impact of structured outdoor learning activities on fostering collaboration, problem-solving skills, and scientific inquiry in early childhood education.
The study utilised pragmatic action research, a method chosen for its ability to address practical challenges in education through both qualitative and quantitative methods. Pragmatic action research, as described by Efron and Ravid (2018), is a cyclical process focused on real-world problem-solving, with stages that include identifying issues, implementing solutions, evaluating effectiveness, and reflecting on the process to inform future practice. This approach prioritises actionable outcomes that directly improve educational practices (Creswell, 2014; Tashakkori and Teddlie, 2010). In this context, the method allowed for continuous reflection and adaptation to improve pupil learning and scientific inquiry development.
Action research is well-suited to early childhood education, where reflective practice is essential. According to Koshy (2010), action research helps educators enhance their practice and deepen their understanding of their teaching environments. This aligns with the study’s goal of actively engaging teachers and pupils in the research process, reflecting the collaborative ethos of the practice setting. Costello (2011) further defines action research as a systematic process of reflection and inquiry that enables educators to critically assess teaching strategies and their impact on learners.
Five structured outdoor learning activities (Appendix A) were implemented, with data collected through observations (Appendix E) and pupil interviews (Appendix D). The data were analysed to evaluate the effectiveness of these activities in promoting scientific inquiry. Following analysis, adjustments were made, continuing the action research cycle of reflection, planning, and evaluation. Munn-Giddings and Winter (2013) describe action research as a method to enhance both the understanding and application of teaching practices, which was a key objective in this study.
Before the study, pupils were assessed using standardised tools to measure academic attainment and communication skills. These assessments, including the Curriculum for Wales Science and Technology Progression Step 1 outcomes (Appendix F) and the Children’s Assessment Teaching Tool (ChATT) screening programme (Appendix G) (Carmarthenshire County Council, 2024), informed the study’s planning. The results helped tailor observations and interviews to effectively explore how structured outdoor learning supports scientific inquiry development in young children.
A mixed-methods approach was used, combining qualitative and quantitative data from observations and interviews. The qualitative data provided in-depth insights into pupil behaviour and interactions during the outdoor activities, while the quantitative data measured aspects such as the frequency and duration of specific behaviours. This combination allowed for a more comprehensive assessment of the effectiveness of the structured outdoor learning activities.
In summary, this study employed pragmatic action research to explore how structured outdoor activities promote scientific inquiry in early childhood education. Through iterative cycles of planning, action, and reflection, the research provided valuable insights into effective educational practices and how they can be adapted to enhance learning outcomes for young children.
Research Design
[bookmark: _Hlk177326635]The activities in the study were deliberately designed based on initial assessment results (Appendix H), which provided a foundation for understanding the participants' abilities and needs. These assessments, incorporating the achievement outcomes from the Curriculum for Wales Science and Technology Progression Step 1 (Welsh Government, 2020) and the CHaTT screening programme (Carmarthenshire County Council, 2024), played a critical role in identifying developmental goals such as fostering collaboration, enhancing problem-solving skills, and promoting scientific inquiry. This approach ensured that the activities aligned with the participants' developmental levels while addressing key communication and inquiry-based learning objectives essential for holistic growth.
After implementing the first activity (Appendix A), detailed observations and interviews were conducted to capture the participants' responses, engagement, and learning outcomes. This qualitative data provided a reflective lens for evaluating the success of the activity in meeting its educational objectives. The iterative process (Appendix C) allowed for continuous refinement of the activities, ensuring they remained responsive to the participants' evolving needs and learning experiences. Each activity built on prior learning, promoting deeper engagement and the development of inquiry skills, while also maintaining flexibility for real-time adjustments.
Quantitative data were gathered using standardised assessments aligned with the Curriculum for Wales Science and Technology Progression Step 1 outcomes (Appendix F) and the CHaTT screening programme (Appendix G). These assessments provided objective insights into participants' academic performance, minimising subjective bias (Smith, 2019), and shaping the activities to cater to the children’s communicative and developmental needs. Their reliability, demonstrated by consistent outcomes under similar conditions (Brown and Lee, 2018), and efficiency in data collection (Johnson, 2017), further emphasised their significance in the study. The incorporation of CHaTT allowed for a nuanced understanding of the children's speech and communication skills, which are critical for confidence, socialisation, and behaviour management.
While quantitative data provided valuable information about the impact of structured outdoor learning activities on collaboration and problem-solving skills, it was essential to supplement this with qualitative methods. As Johnson and Patel (2021) argue, quantitative approaches often fail to capture the complexities of children's experiences and interactions with their environment, particularly in subjective areas like curiosity and inquiry (Garcia and Martinez, 2019). Standardised assessments can also overlook cultural and contextual differences in outdoor settings, limiting their adaptability (Choi et al., 2022), and are prone to response bias, where children provide socially desirable answers (Wang and Wu, 2020). Furthermore, gradual changes in cognitive and behavioural development may not be fully captured through quantitative methods (Clark and Lewis, 2016).
To address these limitations, a mixed-methods approach was adopted, integrating quantitative assessments with qualitative data from observations and interviews. This combination offered a more comprehensive understanding of how outdoor learning activities influenced scientific inquiry, collaboration, and problem-solving skills in early childhood.
Data Collection Method
This study combined observations and interviews to examine how structured outdoor learning activities foster scientific inquiry in young children. An interpretive paradigm was employed, recognising that reality is subjective and shaped by social interactions. This approach allowed for in-depth insights into the children's experiences during and after each activity.
The academic attainment of participants, assessed using standardised tools aligned with the Curriculum for Wales (Welsh Government, 2020), provided a baseline for understanding their capabilities before engaging in the outdoor activities. The assessments measured skills in problem-solving, observation, and communication, categorising participants into ‘target met’ (green), ‘working towards’ (yellow), and ‘target not met’ (red) (Appendix H). These initial assessments were crucial for evaluating progress after the five structured outdoor activities (Appendix A), allowing for a comparative analysis of how children with varying abilities responded to the outdoor learning environment.
Data collection began with systematic observations of six mixed-gender, five-year-old participants as they engaged in outdoor activities. The observations captured how the children explored their surroundings, collaborated with peers, and demonstrated curiosity. This method enabled the researcher to assess how the outdoor environment stimulated scientific thinking. Semi-structured interviews (Appendix D) followed each activity, allowing the children to express their thoughts and learning outcomes in their own words. The interviews provided valuable qualitative insights into how the children engaged with scientific concepts and problem-solving, further deepening the understanding of their interactions with the activities.
All twenty-nine pupils in the reception class participated in the outdoor activities, but due to time constraints, data collection focused on six pupils selected based on their academic performance in Science and Technology and language proficiency, ensuring a diverse representation of abilities. Ethical considerations were central to the study, with informed consent obtained from parents following the guidelines outlined in the ethics form (Appendix B), approved before the research began. Appendix I includes the Information Letter and Consent Form, which detailed the study's purpose, procedures, and the children's involvement. Participation was voluntary, and pseudonyms were used to protect the children's identities, ensuring confidentiality. This process followed strict ethical standards to safeguard the privacy and well-being of all participants.
By using a combination of observations and interviews, supported by academic assessments, the study gathered comprehensive data to evaluate how structured outdoor learning activities promote scientific inquiry, collaboration, and problem-solving skills. This methodical approach ensured the findings were both meaningful and aligned with the study's broader objectives.
Observations took place in the outdoor learning area, where children naturally engaged with their environment, offering valuable insights into how they interacted with scientific inquiry in a real-world setting. Creswell and Poth (2023) highlight that observing behaviours in natural contexts deepens the research by capturing authentic interactions. Careful attention was given to how children interacted with the natural environment, solved problems, and worked collaboratively with their peers.
Non-verbal cues, such as facial expressions, body language, and physical exploration, provided further insights into the children’s levels of curiosity and engagement. For example, the way a child examined different textures of leaves or worked with peers to build a rock pool revealed their approach to inquiry and problem-solving. Observing these behaviours helped the researcher understand how structured outdoor activities supported inquiry-driven thinking.
Systematic observations (Appendix E) followed a framework that tracked specific behaviours, such as how often children asked questions or demonstrated curiosity. Unstructured observations (Appendix J) captured real-time behaviours, ensuring the context was accurately documented. This approach allowed for both group and individual observations, providing a nuanced understanding of each child's unique learning style and how they engaged with the activities.
In addition to group observations, individual behaviours were also documented to explore how each child's personality influenced their engagement. This allowed for a personalised understanding of how different children responded to structured outdoor learning. Observing the participants in a naturalistic setting revealed insights into inquiry and problem-solving that might not have been evident in a traditional indoor classroom. The children had the freedom to explore and engage with their surroundings in ways that encouraged scientific inquiry.
The combination of observations and interviews provided a holistic view of the children's learning experiences. Observations offered firsthand evidence of how outdoor learning sparked curiosity and problem-solving, while the interviews gave voice to the children’s reflections on their activities. Together, these methods provided a deeper understanding of how structured outdoor learning activities contribute to developing scientific inquiry, collaboration, and problem-solving skills in early childhood education.
Top of Form
Bottom of Form
[bookmark: _Hlk177326656]Data Analysis
[bookmark: _Hlk177326690]To ensure the validity and reliability of the data, this study employed methodical steps designed to align with its objectives. The primary aim was to explore the impact of structured outdoor learning activities on the development of communication, collaboration, and problem-solving skills in early childhood education. The instruments used—standardised assessments (Appendix F and G), observation checklists (Appendix E), and interview questions (Appendix D)—were refined through pilot testing to ensure their suitability for the specific research context. This pilot phase helped clarify ambiguities and ensured the tools were reliable and age appropriate.
The study utilised both structured and unstructured observations to balance focus and flexibility. Structured observations, guided by checklists (Appendix E), offered systematic and replicable data collection methods, ensuring consistency across various activities. Unstructured observations, documented through notes taken during activities, captured unexpected behaviours, adding depth to the data. This dual approach ensured that the observational data were reliable through consistency and valid by capturing the complexity of the educational environment.
Triangulation further strengthened the validity of the findings by integrating multiple data collection methods—standardised assessments, observations, and interviews. This approach allowed cross-verification of data from different sources, providing a comprehensive view of children’s development. For instance, while observations captured immediate responses during activities, interviews offered deeper insights into children’s reflective thoughts, and the standardised assessments quantified their progress in skills like communication and problem-solving.
Quantitative data were collected using standardised assessments based on the Curriculum for Wales Science and Technology Progression Step 1 (Appendix F), ensuring reliability. These assessments were conducted at the beginning and end of the study to compare skill development over time. Reliability checks, such as the ChATT assessment (Appendix G), were applied to ensure internal consistency.
Combining pilot-tested instruments, a triangulated approach, and both structured and unstructured observations ensured that the data were valid and reliable. This rigorous approach supported the study's conclusions on the benefits of structured outdoor learning in fostering essential skills in early childhood education.
To minimise observer bias, several strategies were employed. The researcher maintained a reflexive stance, regularly reflecting on personal biases and their potential impact on the research process (Berger, 2015). Since the researcher was also the participants' class teacher, care was taken to adopt a non-intrusive approach during observations, such as subtly taking notes, consistent with Robson and McCartan's (2016) recommendation to minimise the observer’s visibility to reduce reactivity. These strategies aimed to ensure that the behaviours observed were as authentic and unaffected as possible.
Consistency was emphasised throughout the data collection and analysis phases. Observations were conducted according to a standardised schedule, ensuring that all participants were observed under comparable conditions. After each activity, participants were interviewed individually to gain insights into their development of scientific inquiry skills. These semi-structured interviews allowed flexibility while maintaining a consistent framework to ensure comparability across interviews. In the data analysis phase, consistent coding schemes and inter-rater reliability checks were applied to minimise subjective interpretation and ensure reliable findings.
Maintaining data validity was a priority throughout the study. Informed consent was obtained from parents (Appendix I), and confidentiality was ensured by using pseudonyms. Participants were familiarised with the data collection methods beforehand to reduce anxiety and encourage genuine responses. Creating a secure and supportive environment helped enhance the validity and authenticity of the data collected.
The selected sample comprised six participants, representing mixed attainment levels: two from the 'target met' (green), two from the 'working towards' (yellow), and two from the 'target not met' (red) categories (Appendix H). This ensured a balanced representation of abilities. Semi-structured interviews provided flexibility for deeper exploration, particularly if participants found certain questions unclear, as highlighted by Hitchcock and Hughes (1989). While Morgan (1996) advocates for focus groups, individual interviews were chosen to focus on each participant’s unique experiences.
Using a mixed-methods approach, the data were effectively triangulated to enhance credibility and reliability (Costello, 2011). The combination of standardised assessments, observations, and interviews is well-established within the school environment, ensuring ethical acceptability and familiarity for the participants. This familiarity helped reduce any potential anxiety associated with data collection, creating a non-intrusive process that allowed participants to behave and respond naturally (Koshy, 2010).
Integrating these methods allowed the study to capitalise on the strengths of each approach. Standardised assessments provided quantifiable data on learning outcomes, structured and unstructured observations captured both expected and emergent behaviours, and interviews offered deeper insights into participants’ perspectives. This triangulation not only cross-verified findings but also provided a nuanced understanding of how outdoor learning activities contribute to the development of communication, collaboration, and problem-solving skills. The combination of familiar methods and a non-intrusive approach ensured that the data collected were valid and reflective of the pupils’ authentic experiences.
Ethical considerations
[bookmark: _Hlk177326711]Before the study commenced, approval was obtained from the institutional review boards (Appendix B), in line with the UWTSD Research Ethics and Integrity Code of Practice (2022), BERA (2024), and EWC Code of Practice (2024). These actions were implemented to safeguard the well-being and rights of the five-year-old participants. Data were anonymised to maintain privacy, with identifiable information securely stored (see Appendix). The study was carefully designed to align with the principles of beneficence and non-maleficence, ensuring the activities were safe and suitable for the children.
Professional boundaries were upheld, particularly given the participants’ young age. Information letters and consent forms were provided to parents (Appendix), detailing the study’s purpose and voluntary nature of participation. Parents could withdraw their child at any time before data analysis, after which the data would be destroyed. Verbal assent was obtained from each child, aligning with Article 12 of the UNCRC (United Nations, 1989), ensuring the children had a voice in the process.
Confidentiality was maintained in line with the Data Protection Act (2018), with all personal information anonymised and securely stored on the University’s encrypted system. Digital data were kept on password-protected devices and uploaded to OneDrive within the UWTSD student account. Files were retained until the dissertation’s completion and securely disposed of afterward. Participants and parents retained the right to access their data throughout the research.
Limitations
Despite their strengths, the methods chosen for this study are not without limitations. Standardised quantitative assessments, while valuable for their objectivity and precision in statistical analysis, may struggle to capture the contextual nuances of the children's individual experiences during the outdoor learning activities. These assessments might overlook important cultural or situational factors, potentially leading to an incomplete understanding of the participants' development of communication and problem-solving skills (Johnson and Patel, 2021; Garcia and Martinez, 2019). Additionally, such assessments can be prone to response bias, where young participants may give answers they believe are expected rather than honest responses (Wang and Wu, 2020). Moreover, the ability of quantitative methods to detect subtle, short-term changes in children's behaviour or thinking is limited, which could result in missing important shifts or trends that occur during the activities (Clark and Lewis, 2016).
Qualitative methods, such as structured and unstructured observations, also present challenges in this study. The presence of an observer during outdoor activities may influence the children's behaviour, leading to observer bias and potentially skewing the data (Denscombe, 2021). Observations are also time-consuming and require considerable resources, especially when conducted across multiple activities and settings. Additionally, the interpretation of observational data can be highly subjective, potentially influenced by the observer’s preconceptions or biases, which may affect the validity of the findings (Lincoln and Guba, 1985).
Interviews, conducted after each activity, provide valuable insights into the children’s perspectives on their experiences. However, the semi-structured nature of the interviews introduces the risk of interviewer bias. The way questions are posed or interpreted by different participants can lead to inconsistencies in the data collected, affecting the overall reliability and validity of the responses (Morgan, 1996).
Finally, while the integration of quantitative and qualitative data through triangulation aims to address the limitations of each approach, it introduces its own set of challenges. Discrepancies between the findings from these two methods can complicate the analysis and interpretation, requiring careful consideration to ensure that a coherent and valid overall conclusion is reached. This complexity is particularly relevant in a study involving young children, where balancing statistical data with subjective experiences is essential for a comprehensive understanding of their development.
[bookmark: _Hlk177326733]Conclusion
The chosen methodology for this study, pragmatic action research combined with a mixed-methods design, was highly suited to the research aims and context. This approach aligns well with the goal of exploring the impact of structured outdoor learning on early childhood education, as it emphasises practical and actionable outcomes. By involving educators directly in the process of improving practices, action research ensures that the study’s findings can be immediately applied in the classroom setting.
The mixed-methods strategy provided a thorough analysis of the data. Standardised assessments offered objective measurements, offering extensive insights into the impact of outdoor learning activities. This quantitative approach was essential for gathering precise, generalisable data to assess the overall impact of the activities. At the same time, the qualitative data collected through observations and interviews allowed for a more nuanced exploration of participants' experiences, capturing the contextual factors and detailed insights that are crucial to understanding how these activities fostered communication, collaboration, and problem-solving skills.
By integrating both quantitative and qualitative methods, the study was able to mitigate the limitations inherent in each approach. While quantitative data alone may overlook contextual nuances and cultural influences, qualitative methods, though rich in detail, can be subjective. To address these challenges, rigorous procedures such as triangulation and reflexivity were employed to enhance the validity and reliability of the findings.
Overall, the chosen methodology effectively balanced depth and breadth, addressing potential biases while adhering to ethical standards. This ensured that the research was both methodologically sound and contextually relevant, providing valuable insights into the role of outdoor learning in early childhood education.
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Chapter 4: Results
This study set out to investigate the role of outdoor environments in fostering scientific inquiry during early childhood. Central to this exploration was an examination of how outdoor experiences stimulate curiosity and questioning in young children. Additionally, the study considered the impact of nature-based activities on developing observational, classification, and problem-solving skills. By analysing different types of outdoor experiences, the research aimed to identify those most effective in nurturing scientific exploration. Finally, the study sought to provide insights into how educators can design and implement outdoor learning activities that actively encourage scientific inquiry among young learners.
The study involved 5-year-old mixed-gender pupils from a reception class, with all activities being implemented in an outdoor learning environment. The research aimed to identify effective pedagogical approaches and teaching methods through the analysis of structured outdoor activities. The focus was on elements such as the use of natural materials, open-ended exploration, and group collaboration, and how these contributed to the development of scientific inquiry in early childhood education. Data was collected through observations and interviews with the young participants.
In this study, the objectives were centred around identifying effective pedagogical approaches and teaching methods used in structured outdoor activities, and understanding how these contribute to the development of scientific inquiry in early childhood education. The research questions focused on exploring which elements of these activities—such as natural materials, open-ended exploration, and group collaboration—most significantly impacted children's learning outcomes, behaviours, and attitudes towards scientific exploration.
[bookmark: _Hlk178487158][bookmark: _Hlk177327011]Progress in Scientific Inquiry and Skills Development
The bar chart presented in Figure 1 (Appendix K) illustrates participants' achievements across the four areas of Science and Technology Progression Step 1 outcomes: Curiosity and Questioning, Environmental Exploration and Observation, Designing, Making, and Communicating, and Identifying and Creating Sequences and Patterns. 
[image: ]The X-axis represents these areas of progression, while the Y-axis represents the number of participants who achieved the outcomes, with a maximum of six participants.
The data reveal consistent performance across most activities, particularly in Curiosity and Questioning, with notable improvements in Environmental Exploration and Observation. Identifying and Creating Sequences and Patterns showed consistency across most activities, highlighting participants' progress in these areas.
Qualitative Insights from Participant Reflections
The data collected from interviews were organised into a thematic analysis table (Appendix L). 


Table 1 Thematic analysis table
	Theme
	Example Participant Quotes
	Frequency
	Related Activities

	Curiosity and Questioning
	· "I couldn't wait to see what the next clue would be!"
· "I wanted to find the things quicker than everyone else; I kept thinking about where they might be hiding."
· "The treasure map was brilliant!"
· "I wondered if the coins were really there, and it made me ask lots of questions."
	4
	Scavenger hunt, Coin treasure hunt

	Environmental Exploration and Observation
	· "I found a place where the wind made a funny noise—it was talking to me!”
· "I saw all the different shapes of the leaves; some were smooth, and some were bumpy."
· "Looking for patterns on rocks made me see things I hadn't seen before."
	3
	Sensory hunt, Scavenger hunt

	Designing, Making, and Communicating
	· "Building the rock pool was fun because we could use the pretty shells."
· "We talked about how to stack the rocks to make the pool stay up; it was like building a little house"
· "I told them to use the shells to make a pattern around the edge of the pool—because it is pretty.
· "We built a little house with the rocks we found—it was great working together to make it."
· I asked if I could use some seaweed to be little trees in the pool.”
	5
	Building rock pool, Scavenger hunt

	Identifying and Creating Sequences and Patterns
	· "We made a line of rocks from the biggest to the smallest before putting them in the pool."
· "It was tricky to find leaves with the same patterns, but when I did, it was really nice to see them match."
· "We looked for rocks with stripes and made a line with them—it looked really cool."
	3
	Building rock pool, Scavenger hunt



Table 1 summarises participant quotes, showing the frequency of themes such as Curiosity and Questioning, Environmental Exploration and Observation, Designing, Making, and Communicating, and Identifying and Creating Sequences and Patterns. Participant reflections illustrated excitement and inquisitiveness, particularly during activities like the Scavenger Hunt and Coin Treasure Hunt. Collaborative efforts were most frequently noted in the Building Rock Pool activity, demonstrating how outdoor learning fostered teamwork and creativity.
Participant Preferences for Outdoor Activities
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Figure 2 (Appendix M) illustrates participants' preferences for various outdoor activities, highlighting which were most and least enjoyed. The Scavenger Hunt and Build a Rock Pool activities were the most favoured, chosen by two participants each. Activities such as the Sensory Hunt and Coin Treasure Hunt were selected by one participant each, while Colour Matching was the least favoured.
This chart offers valuable insights into which types of outdoor activities engage participants most, reinforcing the need for varied, exploratory tasks in outdoor learning.
Collaboration and Peer Interaction During Activities
[image: A pie chart with text on it]
Figure 3 Collaboration During Activities
Figure 3 (Appendix N) shows the proportion of participants who worked with friends during the outdoor activities. Sixty-seven percent of participants collaborated with friends, while thirty-three percent did not. This data emphasises the role of social interaction in outdoor learning, with most participants benefiting from collaborative experiences, which further supports the development of inquiry and problem-solving skills.
Outdoor learning and inquiry
The theme of Environmental Exploration and Observation, where participants engaged in sensory-rich experiences, further supports the study’s objective of examining how natural materials and environments contribute to learning. Participants’ observations of patterns and shapes during the Sensory Hunt and Scavenger Hunt reflect the potential of outdoor environments to foster a deeper connection with nature, thereby stimulating scientific inquiry. This directly links to the research objective of evaluating how exposure to natural materials can enrich learning outcomes.
The theme of Designing, Making, and Communicating, particularly observed in the Build a Rock Pool and Scavenger Hunt activities, showed how collaboration and communication among participants were key to achieving the task. This links to the objective of identifying the role of group collaboration in fostering scientific inquiry. The results from the pie chart on collaboration, where 67% of participants worked with friends, further underscore the importance of social interactions and cooperative learning in outdoor settings. These interactions were key to tasks involving construction and problem-solving, both essential components of scientific inquiry.
Finally, the theme of Identifying and Creating Sequences and Patterns aligns with the study’s goal of understanding how structured outdoor activities, such as the Scavenger Hunt and Build a Rock Pool, can scaffold scientific reasoning, particularly through observation, comparison, and categorisation. This theme reflects the children’s ability to engage with fundamental scientific concepts in an outdoor context, reinforcing the study’s research focus on early scientific development.
In conclusion, the thematic findings across curiosity, exploration, designing, and pattern recognition all directly link back to the study’s key objectives of identifying effective elements in outdoor learning that promote scientific inquiry. These results provide valuable insight into how structured outdoor activities can stimulate scientific thinking in young children, while also supporting the importance of collaboration and interaction with the natural environment.








[bookmark: _Hlk177327031]Chapter 5 Analysis
The study found that specific types of outdoor experiences, particularly those involving guided exploration and problem-solving tasks, were most effective in nurturing scientific inquiry. These activities encouraged children to actively engage with their environment, fostering curiosity and a natural inclination towards questioning. The research highlights the importance of thoughtfully designed and implemented outdoor learning activities by educators to significantly enhance young children's scientific inquiry development and overall cognitive growth.
[bookmark: _Hlk177327048]Interpretation of results
The findings, as evidenced by the data and thematic analysis, directly align with these objectives and research questions. For example, the thematic analysis highlighted the theme of Curiosity and Questioning, where participants expressed excitement about discovering clues and asked questions during the Scavenger Hunt and Coin Treasure Hunt. These findings underscore the significance of activities that involve open-ended exploration, one of the core aspects the study aimed to examine.
The theme of Environmental Exploration and Observation, where participants engaged in sensory-rich experiences, further supports the study’s objective of examining how natural materials and environments contribute to learning. Participants’ observations of patterns and shapes during the Sensory Hunt and Scavenger Hunt reflect the potential of outdoor environments to foster a deeper connection with nature, thereby stimulating scientific inquiry. This directly links to the research objective of evaluating how exposure to natural materials can enrich learning outcomes.
The theme of Designing, Making, and Communicating, particularly observed in the Build a Rock Pool and Scavenger Hunt activities, showed how collaboration and communication among participants were key to achieving the task. This links to the objective of identifying the role of group collaboration in fostering scientific inquiry. The results from the pie chart on collaboration, where 67% of participants worked with friends, further underscore the importance of social interactions and cooperative learning in outdoor settings. These interactions were key to tasks involving construction and problem-solving, both essential components of scientific inquiry.
Finally, the theme of Identifying and Creating Sequences and Patterns aligns with the study’s goal of understanding how structured outdoor activities, such as the Scavenger Hunt and Build a Rock Pool, can scaffold scientific reasoning, particularly through observation, comparison, and categorisation. This theme reflects the children’s ability to engage with fundamental scientific concepts in an outdoor context, reinforcing the study’s research focus on early scientific development.
Further analysis and discussion of the findings will explore how these themes align with existing literature on outdoor learning and scientific inquiry in early childhood education. The upcoming section will critically evaluate the effectiveness of the pedagogical approaches observed in this study, drawing connections between the activities and participants' learning outcomes. Additionally, it will delve into the implications of group collaboration, natural material usage, and open-ended exploration, providing a comprehensive understanding of how these elements contribute to fostering scientific inquiry.
[bookmark: _Hlk177323209]Curiosity and Questioning
Curiosity is a key driver of scientific inquiry, motivating children to explore, ask questions, and seek answers. It promotes information-seeking behaviours, helping them to fill knowledge gaps and develop early scientific reasoning skills (Jirout and Klahr, 2012; Gopnik, 2012). Encouraging curiosity in educational settings has also been linked to improved learning outcomes and higher engagement levels in challenging tasks (Loewenstein, 1994; Saylor and Ganea, 2018).
The data from this study highlight the success of the scavenger hunt and coin treasure hunt in stimulating curiosity and encouraging questioning among participants. As illustrated in Figure 1 (Appendix K), the number of participants meeting the criteria for curiosity and questioning increased markedly after engaging in the structured activities. Initially, four participants exhibited a baseline level of curiosity, which grew to five participants following their involvement in the scavenger hunt and coin treasure hunt. This increase suggests that these activities were particularly effective in enhancing children's innate inquisitiveness.
Participant quotes from table 2 (Appendix L) further demonstrate the impact of these activities on curiosity and questioning. For example, one child expressed, "I couldn’t wait to see what the next clue would be!" This statement reflects a heightened sense of anticipation and curiosity driven by the structured nature of the activity. Another participant mentioned, "The treasure map was brilliant!" indicating that the use of a treasure map as a tool for exploration not only engaged the child but also sparked further questioning about their environment.
The increase in curiosity and questioning observed in this study aligns with Piaget’s (1952) theory of cognitive development, which posits that children learn best through active exploration and interaction with their environment. The structured nature of the scavenger hunt and coin treasure hunt provided clear goals and a sense of adventure, contributing to the heightened curiosity among participants. Vygotsky’s (1978) social constructivist theory further supports these findings, suggesting that the collaborative aspects of the activities enhanced the children’s cognitive engagement, fostering a more dynamic and interactive learning experience.
Environmental Exploration and Observation
Observation is another critical skill in scientific inquiry, enabling children to gather information, notice patterns, and make sense of their environment. The study found that activities such as the sensory hunt and scavenger hunt significantly improved participants' observational skills. The chart on participants’ achievements (Figure 1, Appendix K) shows a marked improvement in environmental exploration and observation outcomes after the structured activities. Initially, only three participants demonstrated strong observational skills, but following the activities, all six participants achieved this outcome. This suggests that the sensory-rich and exploratory nature of these activities was particularly effective in enhancing observation.
Participant quotes from Table 2(Appendix L) provide further insight into how these activities impacted their observational skills. For example, one child stated, "I found a place where the wind made a funny noise—it was like it was talking to me!" This observation highlights the child’s ability to notice subtle details in their environment, a key component of scientific inquiry. Another participant commented, "Looking for patterns on rocks made me see things I hadn’t seen before," reflecting an increased awareness of the natural world’s complexity and diversity.
These findings are consistent with research by Robertson et al. (2017), which suggests that sensory-rich experiences enhance observational abilities by engaging multiple senses. The sensory hunt in particular provided children with opportunities to use their senses to explore the environment, fostering a deeper connection to nature and improving their observational skills. Lillard (2017) also emphasises the importance of interactive tasks in developing critical thinking skills, further supporting the effectiveness of these activities in promoting scientific inquiry.
Designing, Making, and Communicating
Designing and making are integral components of scientific inquiry, involving creativity, problem-solving, and collaboration. The study found that the rock pool building activity was especially effective in fostering these skills among participants. The data from Figure 1 (Appendix K) and Table 2 (Appendix L) indicate that the number of participants achieving outcomes related to designing, making, and communicating increased after the structured activities. While only a few participants initially demonstrated these skills, four out of six participants achieved this outcome following the rock pool building activity. This suggests that the collaborative and creative aspects of the activity effectively enhanced these skills.
Participant quotes from Table 2 (Appendix L) further illustrate the impact of the rock pool building activity on designing, making, and communicating. For example, one child stated, "Building the rock pool was fun because we could use the pretty shells," indicating that the activity engaged the child’s aesthetic sensibilities as well as their problem-solving skills. Another participant mentioned, "We talked about how to stack the rocks to make the pool stay up; it was like building a little house," reflecting the collaborative nature of the activity and the communication skills involved in working together.
The success of the rock pool building activity in fostering designing, making, and communicating skills aligns with García-González and Schenetti’s (2022) emphasis on the importance of nature-based activities that involve exploration and construction. The activity provided a hands-on, immersive learning experience that encouraged participants to think creatively and work collaboratively. This aligns with Vygotsky’s (1978) theory, which highlights the role of social interaction in cognitive development. By working together to build the rock pool, participants not only developed their problem-solving skills but also learned to communicate their ideas and collaborate effectively.
Identifying and Creating Sequences and Patterns
The ability to identify and create sequences and patterns is a key aspect of scientific inquiry, allowing children to recognise relationships and make predictions. The study found that the rock pool building, and scavenger hunt activities were particularly effective in enhancing these skills.  Figure 1 (Appendix K) indicate that participants’ ability to identify and create sequences and patterns improved after engaging in the structured activities. Initially, three participants demonstrated these skills, but one additional participant achieved this outcome following the activities. This suggests that the tasks involved in the scavenger hunt and rock pool building, which required identifying and organising materials, positively impacted pattern recognition.
Participant quotes (Appendix L) provide additional insights into how these activities impacted their ability to identify and create sequences and patterns. For example, one child noted, "We made a line of rocks from the biggest to the smallest before putting them in the pool," demonstrating an understanding of size sequencing. Another participant remarked, "We looked for rocks with stripes and made a line with them—it looked really cool," reflecting an appreciation for patterns in nature.
The improvement in participants’ ability to identify and create sequences and patterns is supported by Kaplan and Kaplan’s (1989) research, which suggests that environments offering opportunities for active engagement and problem-solving are particularly effective in promoting cognitive development. The structured activities provided participants with the tools and guidance needed to explore patterns in nature, enhancing their ability to recognise and create sequences. This is consistent with the wider literature on the advantages of outdoor learning, highlighting the significance of hands-on, exploratory activities in promoting cognitive development.
Correlation Between Activity Preferences and Thematic Engagement in Interviews
The analysis of participants' engagement with their favourite outdoor activities (Appendix M) closely aligns with the objectives of this study, which seeks to explore how outdoor environments, and structured activities promote scientific inquiry in early childhood education.
Firstly, the participant who showed increased involvement in discussing environmental exploration during the Sensory Hunt supports the study’s objective of Exploring Environmental Influence (Appendix L). The participant's heightened curiosity and engagement with natural surroundings directly reflect the benefits of outdoor environments in fostering scientific curiosity, as compared to traditional indoor learning environments. This aligns with the objective to assess how exposure to nature stimulates children's exploratory behaviours and engagement with scientific concepts.
Secondly, the preference for activities such as the Scavenger Hunt and the Coin Treasure Hunt, which involved problem-solving and pattern recognition, links to the study’s goal of Identifying Effective Strategies for promoting scientific inquiry. These activities encouraged curiosity, questioning, and observation, key components of early scientific thinking. As Henrie, Halverson, and Graham (2015) noted, activities that challenge children to solve problems and explore their environment are highly effective in engaging them in scientific inquiry. The study successfully identifies these pedagogical approaches as impactful methods for fostering inquiry in outdoor learning contexts.
Additionally, the findings from activities like Building Rock Pools, where participants showed strong engagement in design and collaboration, are directly tied to the objective of identifying Key Elements of Outdoor Activities that contribute to scientific inquiry. Hands-on activities that involve creative and collaborative tasks—such as constructing rock pools with natural materials—are proven to be highly effective in stimulating inquiry, as supported by Foley and Marr (2019). These elements are vital to understanding which outdoor learning activities best encourage children to explore and question the world around them.
Finally, the engagement demonstrated by participants who favoured these outdoor activities underscores the importance of educators in facilitating and maximising the benefits of outdoor learning, as per the study’s objective to Explore the Role of Educators. Barron (2006) and DiGiacomo et al. (2018) have highlighted the importance of educators in scaffolding children's interests and guiding them towards inquiry-based learning. The findings of this study reaffirm that teachers play a crucial role in structuring outdoor learning activities that are aligned with children’s interests, thus maximising the potential for scientific exploration and curiosity.
These findings collectively support the overarching goals of the study, offering meaningful insights into the pedagogical strategies and key elements of outdoor activities that promote scientific inquiry in early childhood education.
[bookmark: _Hlk177327100]Synthesis of Findings and Theoretical Integration
To address the research questions posed in this study, the findings from the data collected, including participant feedback, observational outcomes, and theoretical perspectives, are integrated.
How does outdoor exploration stimulate children's curiosity and questioning in the early years? 
Outdoor exploration plays a crucial role in stimulating children's curiosity and questioning, essential components of scientific inquiry in early childhood. The findings from this study demonstrate that structured nature-based activities, such as scavenger hunts and coin treasure hunts, effectively enhance children's natural inquisitiveness. Before engaging in these activities, four out of six participants already exhibited a baseline level of curiosity. However, after participating in the structured activities, all participants showed an increased propensity to ask questions and explore their environment more deeply.
The qualitative data provide further insight into this development. Children expressed excitement and anticipation during the activities, with comments such as "I couldn’t wait to see what the next clue would be!" and "The treasure map was brilliant!" These statements indicate that the structured nature of the activities, combined with the element of adventure, significantly heightened the children’s curiosity and desire to discover more. This aligns with Piaget’s (1952) theory of cognitive development, which suggests that children learn best through active engagement with their environment, and Vygotsky’s (1978) social constructivist theory, which highlights the role of social interaction in cognitive growth.
What is the impact of participating in nature-based activities on children's observation, classification, and problem-solving skills? 
The study found that participation in nature-based activities has a profound impact on the development of children’s observation, classification, and problem-solving skills. Before the activities, only three out of six participants demonstrated strong observational abilities. However, after activities such as the sensory hunt, scavenger hunt, and coin treasure hunt, all participants showed significant improvement in their ability to observe, classify, and solve problems.
The sensory hunt, in particular, was effective in enhancing observational skills. Children were encouraged to use their senses to explore their surroundings, resulting in detailed observations such as "I found a place where the wind made a funny noise—it was like it was talking to me." This indicates a heightened awareness of sensory details in the environment, which is crucial for scientific observation. Similarly, the scavenger hunt required participants to classify natural objects based on specific patterns or materials, fostering both classification and problem-solving skills. For instance, one child noted, "Looking for patterns on rocks made me see things I hadn’t seen before," reflecting an increased ability to identify and categorise natural elements.
Robertson et al. (2017) support these findings by arguing that sensory-rich experiences are essential for enhancing children's observational abilities. Their research emphasises that engaging multiple senses enables children to form deeper connections with their environment, fostering more meaningful learning experiences. Similar, Lillard (2017), who emphasises that problem-solving tasks are integral to the development of critical thinking in young children. The activities in this study provided the necessary challenges and stimuli to significantly improve these cognitive skills.
What specific types of outdoor experiences are most effective in nurturing scientific inquiry development?
The study identified several types of outdoor experiences that were particularly effective in nurturing scientific inquiry development. Among these, the scavenger hunt, coin treasure hunt, and rock pool building activities stood out for their ability to engage children in meaningful inquiry-based learning.
The scavenger hunt and coin treasure hunt were successful in stimulating curiosity and encouraging children to ask questions about their environment. These activities combined elements of adventure, problem-solving, and exploration, making them highly engaging for the participants. The rock pool building activity was particularly effective in fostering collaboration, creativity, and communication skills. Participants worked together to construct a rock pool using natural materials, which required them to solve problems, make decisions, and communicate their ideas. This hands-on, collaborative approach aligns with García-González and Schenetti’s (2022) findings, which emphasise the importance of nature-based activities that involve exploration and construction for fostering scientific inquiry.
The success of these activities also reflects the principles outlined by Kaplan and Kaplan (1989), who suggest that environments offering active engagement and problem-solving opportunities are most effective in promoting cognitive development. The structured, goal-oriented nature of the activities in this study provided the necessary context for children to engage deeply with their environment, enhancing their scientific inquiry skills.
How can educators design and implement outdoor learning activities that encourage scientific exploration in young children?
The findings from this study offer practical insights into how educators can design and implement effective outdoor learning activities that encourage scientific exploration. The key to success lies in creating activities that are interactive, sensory-rich, and goal-oriented, providing children with opportunities to explore, experiment, and collaborate.
Activities such as scavenger hunts and rock pool building are exemplary models, as they engage multiple senses, encourage problem-solving, and foster collaboration. Educators should focus on designing activities that are flexible and adaptable to the specific environment and the interests of the children. For instance, while the colour matching activity was less successful due to environmental constraints, activities that allowed for more open-ended exploration and creativity, such as the scavenger hunt, were highly effective in engaging children.
Furthermore, it is essential to incorporate elements of adventure and discovery into outdoor learning activities. As evidenced by the participants’ excitement during the treasure hunts, these elements can significantly enhance engagement and curiosity, making the learning experience more impactful. McGregor (2004) emphasises the importance of creating learning environments that stimulate multiple senses and encourage active exploration, a principle that is clearly supported by the findings of this study.
Comparison and Contrast 
The results from this study, which highlight the effectiveness of structured activities like scavenger hunts and coin treasure hunts in stimulating curiosity and encouraging questioning, align with recent findings in early childhood education research. For example, Trundle and Smith (2017) underscore the importance of structured, goal-oriented activities in enhancing children's natural inquisitiveness. Their study suggests that well-designed activities that provide a balance of challenge and support can significantly boost children's engagement in scientific inquiry, which is consistent with the outcomes observed in this study.
However, the study’s findings also contrast with recent research advocating for the role of unstructured play in fostering curiosity. Pyle and Danniels (2017) argue that while structured activities are beneficial, unstructured play allows for more spontaneous, self-directed inquiry, which can lead to deeper engagement and curiosity. This suggests that while structured activities are effective, they should be balanced with opportunities for unstructured play to cater to diverse learning styles and to foster curiosity in different contexts.
Additionally, the concept of intrinsic motivation, as discussed by Deci and Ryan (2015), highlights a potential limitation in structured activities: they often rely on external rewards (such as finding a treasure) rather than fostering intrinsic satisfaction. This suggests that future research could explore ways to enhance intrinsic motivation within structured activities, potentially deepening children’s engagement and encouraging more self-directed questioning.
The improvement in observational skills observed in this study aligns with recent research by Elliott and Chancellor (2019), who emphasise the role of sensory-rich, nature-based experiences in enhancing children's observational abilities. Their studies suggest that direct interaction with nature, particularly through structured activities, significantly improves children's ability to observe and interpret their surroundings.
In contrast, research on unstructured outdoor play, such as that by Gray (2018), provides a distinct perspective. Gray argues that unstructured exploration plays a critical role in developing observational skills by allowing children to engage with their environment at their own pace. This perspective suggests that while structured activities like sensory hunts are effective, they should be complemented by opportunities for unstructured play to fully maximise children’s engagement with their environment.
Moreover, recent insights from Duckworth (2016) emphasise the importance of "productive struggle" in learning, which includes the idea that observation should be about openness to unexpected discoveries, not just noticing what is expected. This aligns with the findings of this study, where children’s observations during structured activities led to unexpected insights. Therefore, integrating opportunities for both expected and unexpected observations within structured activities might foster a more comprehensive approach to scientific inquiry.
The result of the rock pool building activity in fostering designing, making, and communicating skills is consistent with recent studies emphasising the importance of nature-based play in developing creativity and collaboration in children. Hakkarainen et al. (2017) highlight how collaborative, hands-on activities are crucial for developing these skills in early childhood. The rock pool building activity, which required participants to work together and solve problems creatively, aligns well with these findings.
However, the findings contrast with recent interpretations of Montessori’s (2016) approach, which advocates for self-directed, child-led learning. Montessori’s principles suggest that while structured activities can be beneficial, children might also gain significant value from leading their learning processes, encouraging deeper engagement and a stronger sense of ownership. Future research could explore the balance between structured guidance and opportunities for independent design and construction projects.
Additionally, Malaguzzi’s (2015) philosophy from the Reggio Emilia approach continues to suggest that communication and collaboration in learning should be ongoing dialogues, not one-time events. This perspective could be integrated into future studies by extending activities like rock pool building over multiple sessions, allowing children to revisit and refine their designs, thereby deepening their learning experience.
The improvement in participants’ ability to identify and create sequences and patterns during activities like rock pool building and scavenger hunts aligns with recent findings by Weisberg et al. (2016), who emphasise the importance of environments that promote active engagement and problem-solving in developing cognitive skills such as pattern recognition and sequencing.
However, more recent research by Rogoff (2016) on the development of pattern recognition in diverse cultural contexts suggests that these skills can be influenced by cultural practices. This implies that while the structured activities in this study were effective, the design of such activities should consider the cultural backgrounds of participants to maximise their relevance and impact. Future research could further explore how diverse cultural contexts influence children’s engagement with pattern recognition in nature-based activities.
Moreover, studies by Clements and Sarama (2018) highlight the foundational role of sequencing and pattern recognition in the development of more complex mathematical reasoning. The findings from this study suggest that structured activities, like those involving rock organisation, could be integral in laying the groundwork for future mathematical skills, supporting the inclusion of such activities in early childhood education curricula.
[bookmark: _Hlk177327137]Limitation
The small sample size in this study was acknowledged as a limitation that could affect the reliability and generalisability of the findings. With only six participants, the study’s results may not accurately reflect the broader population, as individual differences in the children’s behaviour, learning preferences, and engagement levels may have had a disproportionate influence on the data. In educational research, larger sample sizes are typically favoured to ensure external validity and allow for more robust comparisons across different contexts (Bryman, 2016). The limited sample size in this case means that the findings should be interpreted cautiously, and future research with a larger cohort is necessary to confirm the trends observed in this study.
However, several methodological approaches were employed to mitigate the effects of the small sample size. Triangulation of data—by collecting observations, interviews, and conducting thematic analysis—helped to provide a more comprehensive understanding of the phenomena being studied. Furthermore, the use of standardised data collection methods and inter-rater reliability checks ensured consistency in how the data was analysed, increasing the trustworthiness of the findings despite the limited number of participants (Cohen, Manion, & Morrison, 2018). These strategies contributed to improving the internal validity of the study, even if its external validity remained limited by the sample size.
In the context of this study, these limitations are particularly relevant because it sought to explore how outdoor learning environments and specific activities contribute to the development of scientific inquiry in early childhood. The small sample allowed for detailed insights into the children's behaviours and interactions but did limit the ability to draw broader conclusions about outdoor learning as a general approach. Thus, while the findings provide valuable insights into the effectiveness of structured outdoor activities, future research with larger, more diverse groups of children is recommended to better understand the broader applicability of these results.
[bookmark: _Hlk177327165]Recommendation
The variability in how participants responded to structured activities, particularly the challenges faced by one participant in verbal communication, highlights the need for diverse approaches in capturing children's experiences and feedback. Future studies should incorporate alternative methods of expression, such as drawing, play-based discussions, or other non-verbal communication tools. These approaches would cater to children who process information differently and may struggle with verbal articulation, ensuring inclusivity and more accurate representation of their engagement and insights. Offering non-verbal alternatives aligns with Gardner’s (1983) theory of multiple intelligences and Daniels’ (2001) advocacy for differentiated instruction, which both emphasise the importance of adapting educational and research practices to accommodate a range of cognitive strengths. By integrating non-verbal methods, such as drawing or modelling, researchers and educators can create a more inclusive environment that values and supports diverse cognitive skills, ensuring that all participants have the opportunity to express their understanding effectively. This also aligns with the work of Edwards, Gandini, and Forman (2012), who advocate for diverse forms of expression in early childhood education.







[bookmark: _Hlk177327183]Chapter 6 Conclusion
The findings of this study provide key insights into the role of structured outdoor activities in fostering engagement and promoting scientific inquiry in early childhood education. Participants demonstrated higher engagement levels with activities such as the Scavenger Hunt and Building Rock Pools, which required observation, pattern recognition, and collaboration—skills closely tied to scientific inquiry. This suggests that outdoor activities, when well-designed, can effectively stimulate curiosity and problem-solving, aligning with literature that emphasises the benefits of experiential, inquiry-based learning in natural settings (García-González & Schenetti, 2022).
In contrast, activities like Colour Matching, which were less favoured, saw lower engagement, highlighting the need for outdoor tasks to align with children's interests to maximise participation. This finding is consistent with research indicating that learner-centred, interest-driven activities increase engagement and participation (Schwartzman, 1997). Moreover, the case of one participant with verbal communication difficulties but strong observational skills underscores the necessity for diverse methods of expression in educational activities. This supports Kiviranta et al. (2020), who argue that inclusive approaches to communication and learning are essential in diverse classroom environments.
The study also emphasised the critical role that outdoor environments play in supporting children's engagement with scientific concepts, as well as the importance of aligning activities with individual learning preferences. Natural settings, such as those used in the Sensory Hunt and Scavenger Hunt, allowed participants to engage with their surroundings in ways not possible indoors, which is supported by research on the unique affordances of outdoor learning (Tortella et al., 2022). These findings highlight the potential of outdoor environments to foster deep curiosity, exploration, and scientific inquiry, particularly when activities encourage active observation and participation.
Pedagogically, the most effective approaches observed involved structured activities that incorporated problem-solving, collaboration, and hands-on experiences. Activities such as the Coin Treasure Hunt and Building Rock Pools proved particularly effective in encouraging inquiry-based learning, as they prompted children to ask questions, make observations, and work together to solve problems. This aligns with theories of scaffolding in early childhood education, which stress the importance of guided, collaborative problem-solving as a means of promoting cognitive development (Bruner, 1978).
Furthermore, the study found that certain elements of outdoor learning, including the use of natural materials and opportunities for open-ended exploration, significantly contributed to the development of scientific inquiry skills. The ability of children to observe, identify patterns, and work creatively with natural resources reflects the cognitive processes central to scientific thinking. This resonates with findings from García-González & Schenetti (2022) that outdoor learning environments stimulate critical thinking and hypothesis generation through experiential learning.
Educators played a pivotal role in scaffolding these outdoor activities, guiding explorations, and encouraging the children to connect their observations to scientific concepts. The study’s findings suggest that scaffolding scientific inquiry in outdoor settings requires educators to provide not only structure but also opportunities for creative expression, including non-verbal methods such as drawing. This echoes the work of Efron and Ravid (2018), who advocates for diverse, inclusive pedagogical approaches that cater to various cognitive processing styles.
Overall, the structured nature-based activities in this study significantly contributed to the development of inquiry skills among young children. Activities like scavenger hunts and rock pool building were particularly effective in enhancing curiosity, creativity, and observational skills, thereby scaffolding the children’s cognitive and social development. These findings reinforce the importance of using structured activities that incorporate exploration and collaboration as scaffolding tools in early childhood education, a point also made by Schwartzman (1997).
The study’s findings have important implications for educational practice. Thoughtfully designed outdoor activities can serve as effective scaffolds for scientific inquiry by providing structured, goal-oriented tasks that encourage children to engage deeply with their environment. Educators should prioritise integrating such activities into the curriculum, not as isolated experiences but as part of a broader strategy to develop critical thinking and inquiry-based learning.
Moreover, the study highlights the value of incorporating diverse outdoor experiences to address various dimensions of scientific inquiry, from curiosity and observation to problem-solving and pattern recognition. The success of activities that blend guided exploration with open-ended tasks indicates that a balanced approach may be most effective in nurturing a wide range of cognitive skills. These findings provide clear guidance for educators on how to design outdoor learning experiences that scaffold scientific exploration and support the development of foundational inquiry skills in young children.
Finally, the study's findings align with its research objectives, particularly in relation to scaffolding scientific inquiry in early childhood. Outdoor activities were shown to foster curiosity, questioning, and problem-solving skills, confirming the effectiveness of nature-based education when appropriately scaffolded. These insights contribute valuable evidence to the growing body of research on the benefits of outdoor learning, offering practical recommendations for educators seeking to integrate scientific inquiry into early childhood curricula.
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Appendix A Overview of the activities 


Activity Description Educational 
Rationale 


Link to Objectives 


Sensory 
Hunt 
(Activity 1) 


Children explore 
different sounds in 
an outdoor 
environment, 
engaging their 
senses to identify 
and differentiate 
between various 
natural noises. 


Piaget's (1952) theory 
of cognitive 
development 
emphasises the 
importance of sensory 
experiences for young 
children as they learn 
through active 
exploration. 


Encourages observation and 
exploration, aligning with the objective 
of exploring environmental influence by 
demonstrating how outdoor settings 
stimulate curiosity and engagement 
with the environment, fostering the 
development of early scientific inquiry. 


Colour 
Matching 
(Activity 2) 


Children select four 
colours before 
heading outdoors, 
then search for 
these colours in 
nature, promoting 
awareness of their 
environment. 


Vygotsky’s (1978) 
theory of social 
constructivism 
highlights how 
interaction with peers 
and the environment 
helps children 
categorise and 
understand their world. 


Supports the objective of identifying 
key elements of outdoor activities by 
demonstrating how structured tasks 
like colour matching help children 
engage with their surroundings, 
contributing to the development of 
observation and pattern recognition, 
essential for scientific inquiry. 


Scavenger 
Hunt 
(Activity 3) 


Children search for 
natural items with 
specific patterns or 
materials, such as 
leaves or rocks, 
fostering exploration 
and observation. 


Schwartzman’s (1997) 
active learning theory 
underlines the use of 
structured activities, 
like scavenger hunts, 
to promote problem-
solving and critical 
thinking. 


Directly supports the objective of 
identifying effective strategies by using 
structured guidance to promote 
scientific inquiry, engaging children in 
problem-solving and observation that 
enhances their understanding of 
natural environments. This activity also 
touches on exploring the educator’s 
role in facilitating structured play. 


Coin 
Treasure 
Hunt 
(Activity 4) 


Using a treasure 
map and clues, 
children search for 
coins and treasures 
in an outdoor area, 
following guided 
instructions. 


Bruner’s (1961) 
constructivist theory 
supports the idea that 
children actively 
construct knowledge 
through interaction 
with their environment. 


Promotes teamwork and collaboration, 
linking to the objective of exploring the 
role of educators by demonstrating 
how structured tasks like the treasure 
hunt guide children in logical 
sequences, enhancing both 
collaborative skills and scientific 
exploration. 


Rock Pool 
Exploration 
(Activity 5) 


Children observe 
and record different 
rocks and animals in 
a rock pool, with 
guided questioning 
to encourage 
deeper reflection. 


Inquiry-based learning 
principles (Robertson, 
White, and Boyes, 
2017) guide this 
activity, fostering skills 
in observation, 
questioning, and 
hypothesising. 


Directly aligns with exploring 
environmental influence and identifying 
effective strategies by encouraging 
children to engage with their natural 
surroundings, ask questions, and form 
hypotheses, promoting the core 
elements of scientific inquiry through 
guided observation and reflection. 
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APPLICATION FOR ETHICAL APPROVAL 
 


 


RESEARCH STUDENTS 
This form is to be completed by the student within SIX months for full-time students and TWELVE months 
for part time students, after the commencement of the research degree or following progression to Part 
Two of your course.  
 
Once complete, submit this form via the MyTSD Doctoral College Portal at (https://mytsd.uwtsd.ac.uk). 
 
This document is also available in Welsh. 
 


RESEARCH STAFF ONLY 
All communications relating to this application during its processing must be in writing and emailed to 
pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name. 
 


STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form 
(and receive the outcome) via systems explained to you by the supervisor/module leader. 


 
 
In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A 
researcher may not be covered by the University’s insurance if ethical approval has not been obtained 
prior to commencement. 


 


The University follows the OECD Frascati manual definition of research activity: “creative work undertaken 
on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and 
society, and the use of this stock of knowledge to devise new applications”. As such this covers activities 
undertaken by members of staff, postgraduate research students, and both taught postgraduate and 
undergraduate students working on dissertations/projects. 
 
The individual undertaking the research activity is known as the “principal researcher”. 
 
Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing 
within normal educational requirements, and literary or artistic criticism. 
 
Please read the notes for guidance before completing ALL sections of the form. 
 
This form must be completed and approved prior to undertaking any research activity. Please see 
Checklist for details of process for different categories of application.   
 
SECTION A: About You (Principal Researcher) 


1 Full Name: Yali Cheng 


2 Tick all boxes that apply: Member of staff: ☐ 
Honorary research 
fellow: 


☐ 


 Undergraduate Student ☐ 
Taught Postgraduate 
Student 


☒ 
Postgraduate 
Research Student 


☐ 


 


3 
Institute/Academic 
Discipline/Centre: 


Institute of Education and Humanities 
 


4 Campus: 
 
Swansea SA1 Waterfront 


5 E-mail address: 
1303249@student.uwtsd.ac.uk 
 


6 Contact Telephone Number: 
07359305344 
 


 For students: 



https://mytsd.uwtsd.ac.uk/

mailto:pgresearch@uwtsd.ac.uk
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7 Student Number: 1303249 


8 Programme of Study: MA Education Studies 


9 Director of Studies/Supervisor: Dr Carolyne Obonyo 


 


 
 
SECTION B: Approval for Research Activity 


1 Has the research activity received approval in principle? 
(please check the Guidance Notes as to the appropriate 
approval process for different levels of research by different 
categories of individual) 


YES ☒ NO ☐ 


  Date 


2 If Yes, please indicate source of 
approval (and date where known): 
Approval in principle must be 
obtained from the relevant source 
prior to seeking ethical approval 


Research Degrees Committee ☐  


Institute Research Committee ☐  


Other (write in) 
Dr Carolyne Obonyo 


☒ 28/05/2024 


 


SECTION C:  Internal and External Ethical Guidance Materials 


 Please list the core ethical guidance documents that have been referred to during the completion of 
this form (including any discipline-specific codes of research ethics, location-specific codes of 
research ethics, and also any specific ethical guidance relating to the proposed methodology).  
Please tick to confirm that your research proposal adheres to these codes and guidelines. You may 
add rows to this table if needed. 


1 UWSTD Research Ethics and Integrity Code of Practice (2022) ☒ 


2 UWTSD Research Data Management Policy ☒ 


3 BERA Ethical Guidelines for Education Research (2024) ☒ 


4 EWC Code of Professional Conduct and Practice (2024) 
☒ 


 


 


SECTION D: External Collaborative Research Activity 
If there are external collaborators then you should gain consent from the contact persons to share their 
personal data with the university. If there are no external collaborators then leave this section blank and 
continue to section E. 


1 Institution  
 


2 Contact person name  
 


3 Contact person e-mail address 
 


 


4 Is your research externally funded? YES ☐ NO ☐ 


5 Are you in receipt of a KESS scholarship? YES ☐ NO ☐ 


6 Are you specifically employed to 
undertake this research in either a 
paid or voluntary capacity? 


Voluntary YES ☐ NO ☐ 


7 Employed YES ☐ NO ☐ 


8 Is the research being undertaken 
within an existing UWTSD Athrofa 


If YES then the 
permission question 


YES ☐ NO ☐ 
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Professional Learning Partnership 
(APLP)? 


below does not need 
to be answered. 


9 Has permission to undertake the 
research has been provided by the 
partner organisation? 


(If YES attach copy) 
If NO the application 
cannot continue 


YES ☐ NO ☐ 


 


 
Where research activity is carried out in collaboration with an external organisation 


10 Does this organisation have its own ethics approval system? YES ☐ NO ☐ 


  
If Yes, please attach a copy of any final approval (or interim approval) from the organisation (this 
may be a copy of an email if appropriate). 
 


 


SECTION E: Details of Research Activity 


1 Indicative title: Outdoor Learning and Scientific Inquiry in Early Years 


2 Proposed start date: June 2024 Proposed end date: September 2024 


 


Introduction to the Research (maximum 300 words per section) 


Ensure that you write for a Non-Specialist Audience when outlining your response to the 
points below: 


• Purpose of Research Activity 


• Proposed Research Question 


• Aims of Research Activity 


• Objectives of Research Activity 


Demonstrate, briefly, how Existing Research has informed the proposed activity and explain 


• What the research activity will add to the body of knowledge  


• How it addresses an area of importance.  


3 


Purpose of Research Activity 
Investigate the role of outdoor environments in promoting curiosity, and exploration among young children and 
examine how exposure to natural settings influences their inclination towards scientific inquiry.  
Outdoor environments play a crucial role in fostering curiosity and exploration among young children. Natural 
settings provide a rich sensory experience, offering diverse stimuli that captivate children's attention and 
encourage investigative behaviours. Exposure to nature enhances observational skills and promotes a hands-
on approach to learning, which are fundamental to scientific inquiry. For instance, children observing plants, 
animals, and weather patterns develop an innate curiosity about how these systems work, leading to questions 
and experiments. This experiential learning nurtures critical thinking and problem-solving skills, laying the 
foundation for scientific reasoning. 
Structured outdoor learning significantly promotes young children's curiosity, exploration, and scientific inquiry. 
Research indicates that such programs enhance academic performance, particularly in science, with improved 
standardized test scores (Kuo, Barnes, and Jordan, 2019). These activities develop critical scientific skills, 
such as observation, hypothesis formation, and experimentation (Dillon et al., 2006). They also foster high 
engagement and motivation, with children showing increased interest in science (Ernst and Stanek, 2006). 
Inquiry-based learning in outdoor settings encourages critical thinking and problem-solving (Bentsen, Jensen, 
and Mygind, 2010). Additionally, these programs support social and emotional growth, enhancing teamwork 
and communication skills essential for collaborative scientific exploration (Sobel, 2004). Overall, structured 
outdoor learning environments significantly enhance young children’s curiosity, exploration, and scientific 
inquiry skills. These environments not only improve academic performance and scientific skills but also 
increase engagement and foster social and emotional growth. 


4 
Research Question 


• How does outdoor exploration stimulate children's curiosity and questioning in the early years? 
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• What is the impact of participating in nature-based activities promote on children's observation, 
classification, and problem-solving skills? 


• What specific types of outdoor experiences are most effective in nurturing scientific inquiry 
development? 


• How can educators design and implement outdoor learning activities that encourage scientific 
exploration in young children? 


 
 


5 


Aims of Research Activity 


• Analyse how participation in outdoor learning environments fosters the development of 
scientific inquiry skills in young children (age range typically 3-5 years old). 


• Evaluate the specific scientific inquiry skills and concepts that children develop through 
participating in structured outdoor activities. This may involve assessing their abilities in 
observation, questioning, prediction and drawing conclusions. 


 


6 


Objectives of Research Activity 


• Exploring Environmental Influence: Investigate how exposure to outdoor environments 
influences children's curiosity, exploration, and engagement with scientific concepts compared 
to indoor learning environments. 


• Identifying Effective Strategies: Identify the pedagogical approaches and teaching methods 
used in structured outdoor learning activities that are most effective in promoting scientific 
inquiry development in early childhood. 


• Identify key elements of outdoor activities that contribute to scientific inquiry development in 
early childhood education. 


• Explore the role of educators in facilitating and maximizing the benefits of outdoor learning for 
scientific inquiry development. 
 


 


Proposed methods (maximum 600 words) 


Provide a brief summary of all the methods that may be used in the research activity, making it clear 
what specific techniques may be used. If methods other than those listed in this section are deemed 
appropriate later, additional ethical approval for those methods will be needed. You do not need to 
justify the methods here, but should instead describe how you intend to collect the data necessary 
for you to complete your project. 


7 


I will be using: a Pragmatic Research Paradigm Mixed Methods Research approach. This paradigm 
is selected to ensure that the findings are directly applicable to enhancing practice or policy. The study 
will employ a mixed-methods strategy, integrating qualitative observation and interviews, along with 
quantitative pre- and post-assessment tools and systematic observation, to gauge the effectiveness 
of structured outdoor learning activities. Quantitative data will be gathered through pre- and post-
assessments to gauge changes in children's scientific inquiry skills after participating in structured 
outdoor learning activities. Qualitative data will be acquired through participant observations and 
interviews, aimed at understanding the behaviours linked to scientific inquiry. 
 
I've opted for a Pragmatic-Participatory Action Research approach (Costello, 2011, p.6) for this study, 
as it mirrors my desire to actively engage in every stage of the research. This methodology is well-
suited to my professional ethos, emphasizing collaborative development and continual learning. 
Initially, I'll collect quantitative data using standardized assessments drawn from the Curriculum for 
Wales Science and Technology Progression Step 1 achievement outcomes based on Descriptions of 
learning (Welsh government 2020). Additionally, I'll utilise an assessment and teaching tool sourced 
from the local authority where the research is conducted. Data collected from these tools will be 
analysed and the findings will guide the design of structured outdoor learning activities, facilitating the 
collection of qualitative data through observations and interviews in the subsequent phase. 
Participants will have the knowledge of observation. By conducting participant observation with the 
knowledge of the participants, I not only adhere to ethical standards but also enhance the quality and 
reliability of data collected. When participants are aware of the study, they are more likely to cooperate 
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and provide richer, more detailed information. Knowledge of the study can reduce suspicion and 
anxiety among participants, leading to more natural interactions and observations. 
The research will implement a series of themed scavenger hunts tailored for collaborative learning in an outdoor 
setting. These hunts will prompt four- and five-year-old children to collaborate in identifying objects, tackling 
encountered problems, and gathering data in the outdoor environment. Researchers will observe and evaluate 
how children develop observation and problem-solving skills, as well as how they utilize communication, 
teamwork, and problem-solving strategies during the hunts. Pre- and post-assessments will gauge the overall 
development in collaborative and problem-solving skills. 
 


• Qualitative: Observations of participants engaged in structured outdoor learning activities 
                   focusing on behaviours related to scientific inquiry. A series of structured outdoor 
                   learning activities will be implemented over a designated period. During the 
                   activities, the researcher will observe and document children's use of scientific 
                   inquiry skills through tools like checklists.                    
                   Interviews of participants to gain deeper insights of their behaviours related to  


                                  scientific inquiry. 


• Quantitative: Pre- and post-assessments (Appendix A) to measure changes in children's 
scientific inquiry skills, such as showing curiosity and questioning how things work, designing 
while making communication, using simple tools to construct and deconstruct, and 
development in collaborative and problem-solving skills (Appendix B) following exposure to 
structured outdoor learning activities.  


 
 


 
Location of research activity 
Identify all locations where research activity will take place. 


8 UK 


 


Research activity outside of the UK 
If research activity will take place overseas, you are responsible for ensuring that local ethical 
considerations are complied with and that the relevant permissions are sought. Specify any local 
guidelines (e.g. from local professional associations/learned societies/universities) that exist and 
whether these involve any ethical stipulations beyond those usual in the UK (provide details of any 
licenses or permissions required). Also specify whether there are any specific ethical issues raised 
by the local context in which the research activity is taking place, for example, particular cultural 
and/or legal sensitivities or vulnerabilities of participants. If you live in the country where you will do 
the research then please state this. 


9 


 
 
 
(this box should expand as you type) 


 


10 
Use of documentation not in the public domain: Are any documents NOT 
publicly available?  
 


NO ☒ 


YES ☐ 


11 


If Yes, please provide details here of how you will gain access to specific documentation that is not 
in the public domain and that this is in accordance with the current data protection law of the 
country in question and that of England and Wales. 
 
 
 
(this box should expand as you type) 


 


 
Does your research relate to one or more of the seven aims of the Well-being 
of Future Generations (Wales) Act 2015? 


 
YES 


 
NO 


12 A prosperous Wales ☒ ☒ 
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13 A resilient Wales ☒ ☐ 


14 A healthier Wales ☒ ☐ 


15 A more equal Wales ☒ ☐ 


16 A Wales of cohesive communities ☒ ☐ 


17 A Wales of vibrant culture and thriving Welsh language ☒ ☐ 


18 A globally responsible Wales ☒ ☐ 


19 If YES to any of the above, please give details: 


 


 


By linking structured outdoor learning activities with these seven aims, the study underscores the 
multifaceted benefits of such educational approaches in fostering a well-rounded and future-ready 
generation in Wales. 
 


• A Prosperous Wales: 
             Economic Competence: By fostering collaboration and problem-solving skills in early   
             childhood,  
             structured outdoor learning activities contribute to building a future workforce that is  
             competent and  
             innovative. These skills are foundational for economic success in a knowledge-based  
             economy. 


• A Resilient Wales: 
            Environmental Understanding: Outdoor learning activities often involve direct interaction  
            with the natural environment. This exposure can foster a deeper understanding and  
            appreciation of environmental sustainability and resilience among young children. 


• A Healthier Wales: 
            Physical and Mental Well-being: Regular engagement in outdoor activities promotes 


physical health through exercise and mental well-being through connection with nature. 
These benefits contribute to the overall health of individuals and communities. 


• A More Equal Wales: 
            Inclusive Education: Structured outdoor learning can be designed to be inclusive and 


accessible to all children, regardless of their background. This promotes equal opportunities 
in education and skill development. 


• A Wales of Cohesive Communities: 
            Social Interaction: Outdoor learning activities encourage children to work together, fostering 


a sense of community, social bonds, and teamwork. These experiences are crucial for 
building cohesive and supportive communities. 


• A Wales of Vibrant Culture and Thriving Welsh Language: 
             Cultural Engagement: Incorporating local cultural elements and the Welsh language into  
             outdoor learning activities helps preserve and promote Wales’s cultural heritage and  
             linguistic diversity. 


• A Globally Responsible Wales: 
            Global Citizenship: Early education that includes collaboration and problem-solving skills in 


an outdoor setting can instil values of global citizenship, such as environmental stewardship 
and social responsibility. This prepares children to contribute positively to the global 
community. 


 


 


SECTION F: Scope of Research Activity 


 Will the research activity include: YES NO 


1 Use of a questionnaire or similar research instrument? ☐ ☒ 
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2 Use of interviews? ☒ ☐ 


3 Use of focus groups? ☐ ☒ 


4 Use of participant diaries?  ☐ ☒ 


5 Use of video or audio recording? ☐ ☒ 


6 Use of computer-generated log files? ☒ ☐ 


7 Participant observation with their knowledge? ☒ ☐ 


8 Participant observation without their knowledge? ☐ ☒ 


9 
Access to personal or confidential information without the participants’ specific 
consent? 


☐ ☒ 


10 
Administration of any questions, test stimuli, presentation that may be 
experienced as physically, mentally or emotionally harmful / offensive? 


☐ ☒ 


11 Performance of any acts which may cause embarrassment or affect self-esteem? ☐ ☒ 


12 Investigation of participants involved in illegal activities? ☐ ☒ 


13 Use of procedures that involve deception? ☐ ☒ 


14 Administration of any substance, agent or placebo? ☐ ☒ 


15 Working with live vertebrate animals? ☐ ☒ 


16 Procedures that may have a negative impact on the environment? ☐ ☒ 


17 
Other primary data collection methods. Please indicate the type of data collection 
method(s) below. 


☒ ☐ 
 


Details of any other primary data collection method: 
Assessment- Curriculum for Wales Science and Technology Progression Step 1 
Achievement Outcomes 
 


 
 


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the 
following sections (please refer to Guidance Notes). 
 
If YES to any question, then no research activity should be undertaken until full ethical approval has been 
obtained.  
 
SECTION G: Intended Participants 


If there are no participants then do not complete this section, but go directly to section H. 
 


 
Who are the intended participants:  


YES 
 


NO 


1 Students or staff at the University? ☐ ☒ 


2 Adults (over the age of 18 and competent to give consent)? ☐ ☒ 


3 Vulnerable adults? ☐ ☒ 


4 
Children and Young People under the age of 18? (Consent from Parent, Carer or 
Guardian will be required) 


☒ ☐ 


5 Prisoners? ☐ ☒ 


6 Young offenders? ☐ ☒ 


7 
Those who could be considered to have a particularly dependent relationship with 
the investigator or a gatekeeper? 


☐ ☒ 
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8 People engaged in illegal activities? ☐ ☒ 


9 
Others. Please indicate the participants below, and specifically any group who 
may be unable to give consent. 
 


☐ ☒ 


 


Details of any other participant groups: 
 
 


 
(this box should expand as you type) 


 
 Participant numbers and source 


Provide an estimate of the expected number of participants. How will you identify participants and 
how will they be recruited?  


10 
How many participants are 
expected? 
 


6-12 
 
 
(this box should expand as you type) 


11 
Who will the participants be? 
 


 
Six to twelve mixed gender participants aged four to five years old 
from one State primary school reception class. 
 
(this box should expand as you type) 


12 
How will you identify the 
participants? 


 
The participants will be chosen based on their attainment on 
scientific inquiry pre-assessment based on Descriptions of 
learning of Curriculum for Wales Science and Technology 
Progress Step one. Permission will be sought from the head-
teacher to access these records. 
 
 
(this box should expand as you type) 


 
 


 Information for participants:  


YES NO 
 


N/A 


13 
Will you describe the main research procedures to participants in 
advance, so that they are informed about what to expect? 


☒ ☐ ☐ 


14 Will you tell participants that their participation is voluntary? ☒ ☐ ☐ 


15 Will you obtain written consent for participation? ☒ ☐ ☐ 


16 
Will you explain to participants that refusal to participate in the 
research will not affect their treatment or education (if relevant)? 


☒ ☐ ☐ 


17 
If the research is observational, will you ask participants for their 
consent to being observed? 


☒ ☐ ☐ 


18 
Will you tell participants that they may withdraw from the research at 
any time and for any reason? 


☒ ☐ ☐ 


19 
With questionnaires, will you give participants the option of omitting 
questions they do not want to answer? 


☐ ☐ ☒ 


20 
Will you tell participants that their data will be treated with full 
confidentiality and that, if published, it will not be identifiable as theirs? 


☒ ☐ ☐ 


21 
Will you debrief participants at the end of their participation, in a way 
appropriate to the type of research undertaken? 


☒ ☐ ☐ 


22 If NO to any of above questions, please give an explanation  


 


 
 
 
(this box should expand as you type) 
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 Information for participants: 
 


YES NO 
 


N/A 


24 Will participants be paid? ☐ ☒ ☐ 


25 Is specialist electrical or other equipment to be used with participants? ☐ ☒ ☐ 


26 
Are there any financial or other interests to the investigator or 
University arising from this study? 


☐ ☒ ☐ 


27 
Will the research activity involve deliberately misleading participants in 
any way, or the partial or full concealment of the specific study aims? 


☐ ☒ ☐ 


28 If YES to any question, please provide full details  


 


 
 
 
(this box should expand as you type) 


 


SECTION H: Anticipated Risks 
 


 Outline any anticipated risks that may adversely affect any of the participants, the 
researchers and/or the University, and the steps that will be taken to address them.  
 


If you have completed a full risk assessment (for example as required by a laboratory, or external 
research collaborator) you may append that to this form.   


1 Full risk assessment completed and appended?  
Yes  ☐ 


No ☒ 


2 
Risks to participants 
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, 
transfer of personal data, sensitive organisational information 


 


Risk to participants: 


• Health and Safety in outdoor learning 
environment. 


• Emotional distress 


• Disturbance to relationships with staff 


• Risks of participants may feel coerced 
into giving positive or biased response in 
the interviews 


• Safeguarding measures 


• Learners who do not want o participant in 
outdoor learning 


 
(this box should expand as you type) 


To mitigate risks to participants, I will adhere to 
the Outdoor Learning Risk Assessment provided 
by the setting, focusing on managing and 
minimising potential harm, although the specifics 
of the assessment cannot be shared due to 
confidentiality. 
 
I have familiarised myself with the University's 
ethical research guidelines, including the 
UWTSD Research Ethics and Integrity Code of 
Practice (2022), the UWTSD Research Data 
Management Policy, BERA Ethical Guidelines 
for Education Research (2024), and the EWC 
Code of Professional Conduct and Practice 
(2024). Aligning with these guidelines, I will 
ensure participants are treated equitably, 
regardless of their decision to withdraw or 
participate, and that they are informed of this 
option. Participants will also be aware of their 
right to leave at any point if they experience 
emotional distress during observation or 
interviews. Importantly, participants will not face 
any increased risk compared to their normal 
school environment. Additionally, I will secure 
assent from participants and obtain adult consent 
from their parents/legal guardians. All 
observations will adhere to legal requirements 
concerning work with children, including those 
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outlined in my school's safeguarding and 
confidentiality policies, which I have thoroughly 
reviewed. 
 
I aim to minimise any feeling of intrusion and 
ensure participants feel comfortable. I have 
carefully selected research methods tailored to 
generate qualitative data effectively. These 
methods align with our school's standard 
practices, which helps mitigate any potential 
intrusion or distress experienced by participants. 
Participants will not receive any incentives to 
mitigate bias impact on the data and to ensure 
voluntary participation. The individual interviews 
will take place in the school library, equipped with 
windows to the corridor, one unlocked door, and 
monitored by a CCTV camera. Adherence to 
legal data storage and usage requirements will 
be maintained. All data will be securely stored in 
a password-protected online university account 
and treated confidentially with anonymisation of 
all names. Questions posed will be designed to 
avoid causing discontent or influencing 
viewpoints negatively, with an aim to remain 
unbiased and non-leading, fostering honest 
responses from participants.  
 
Regarding to emotional distress or psychological 
harm, I will ensure that appropriate support is 
readily available, and remain open to adjusting 
my approach to adhere to child protection and 
safeguarding regulations. Prioritise a 
comprehensive consent process, ensuring clear 
communication of the research's objectives, 
potential benefits, and risks, while affirming 
participants' right to withdraw. Collaborate with 
gatekeepers to clarify support services and 
promptly address any concerns that may arise 
during interviews. Communicate interview 
expectations clearly, ensuring a safe and 
confidential environment for participants. Consult 
relevant parties to understand participants' 
circumstances and conduct interviews 
sensitively to avoid causing distress. Maintain 
regular communication to ensure participants 
understand the research's purpose and 
implications, and to reaffirm consent as needed. 
 
Ensure clear communication with both young 
individuals and staff/gatekeepers regarding the 
objectives and focus of the research. Minimise 
disruption to daily activities within the 
establishment due to the research project. 
Maintain strict confidentiality and anonymity for 
all research participants throughout the study. 
Safeguard the storage of data with appropriate 
security measures. Reassure participants that 
their information will remain confidential and will 
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not be disclosed without their consent. Conduct 
interviews in confidential environments 
conducive to open discussion. Collaborate with 
gatekeepers to foster understanding of the 
research's purpose and ensure full support for 
young individuals' participation without fear of 
backlash from peers or staff. 
 
To avoid the risk of participants feeling coerced, 
a debrief and synopsised transcript of the 
interview will be available to participate following 
the interview. 
 
The British Educational Research Association 
(BERA) emphasises safeguarding measures in 
early years educational research. These include 
obtaining informed consent from parents and 
assent from children, ensuring confidentiality, 
using age-appropriate methods, conducting risk 
assessments, and complying with legal 
frameworks. Continuous monitoring and 
flexibility to address issues that arise during the 
research process are also essential (BERA, 
2024). 
 


For learners who choose not to participate in the 
outdoor activity, it is important to ensure they do 
not miss out on valuable learning experiences. 
An alternative activity will be provided that aligns 
with the learning objectives of the outdoor 
activity. This alternative could involve an indoor 
theme or a hands-on activity that offers similar 
educational value. It is crucial that the alternative 
activity promotes the same skills and knowledge, 
such as teamwork, problem-solving, or 
environmental awareness, ensuring all learners 
benefit equally from the educational goals. 
 
Participation in the outdoor activity should be 
voluntary, with clear communication to all 
students that opting out will not negatively impact 
their standing. Respect for their choice is 
essential, along with assurance that they will be 
accommodated with equivalent learning 
opportunities. This approach ensures that all 
learners can benefit from the educational 
objectives without feeling excluded or 
disadvantaged. 
 


 


3 


If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, 
drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give 
details of the procedures to deal with these issues, including any support/advice (e.g. helpline 
numbers) to be offered to participants. Note that where applicable, consent procedures should 
make it clear that if something potentially or actually illegal is discovered in the course of a project, 
it may need to be disclosed to the proper authorities 


 
 
N/A 
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(this box should expand as you type) 


4 
Risks to the investigator 
For example: personal health & safety, physical harm, emotional distress, risk of accusation of 
harm/impropriety, conflict of interest 


 


Risk to the investigator: 


• Allegations while conducting interviews. 


• Accusations of fabrication or falsification 
of data 


• Risks relating to the possibility of 
unexpected negative emotions of the 
interviewees 


• A confidentiality breach due to data being 
released accidently 


• A possible conflict of interests between 
the researcher and participants 


• Concerns  


• Safeguarding measures  
 
(this box should expand as you type) 


How you will mitigate the risk to the investigator: 


Familiarising myself with the specific code of 
practice and guidelines, such as confidentiality 
policy, child protection safeguarding policy and  
data protection policies established by the setting 
to minimising risks during observation. (These 
policies are not appended due to confidentiality.) 
These guidelines typically include protocols for 
maintaining safety, ensuring privacy, and 
adhering to ethical standards. For instance, 
safety protocols  involve emergency procedures 
and regulations on physical interactions. Privacy 
measures ensure that data is handled 
confidentially, and ethical conduct guidelines 
cover the respectful and professional treatment 
of participants. Understanding these protocols 
not only helps in protecting the participants but 
also safeguards the investigator from potential 
legal and ethical issues.  
 
Clarify with participants their access to interview 
transcripts and field notes. Ensure thorough 
debriefing sessions with participants, 
summarising and clarifying their contributions as 
needed. Collaborate with gatekeepers to 
enhance their understanding of the research 
project's nature. 
 
Exercise caution when selecting interview 
locations, opting for quiet and public venues. 
Participants should be reassured that their 
personal data is securely stored in a safe 
location, such as... Prior to commencing 
research activities, thorough examination of 
relevant laws and regulations is imperative to 
prevent inadvertent misconduct that may 
provoke suspicion and antagonism from 
authorities. 
 
The study findings will be securely stored on the 
UWTSD cloud. All recordings, data, and 
transcripts will be safeguarded with password 
protection within electronic folders on UWTSD 
systems, adhering strictly to university protocols. 
Additionally, GDPR statements will be 
incorporated into participant information and 
consent documents. Furthermore, the 
researcher, having undergone GDPR training, 
will guarantee the secure storage of all records in 
cloud-based locations, as a precautionary 
measure, abstaining from storing any data on 
physical hard drives. 
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In instances where there's a possible conflict of 
interest between the researcher and the 
participants—such as when the researcher is 
involved in evaluating the participants' work—the 
researcher will refrain from assessing the work of 
that specific participant. 
 
Participants will be clearly informed that they 
have the freedom to disengage, and if they 
choose to do so, it will not affect the assessment 
or outcomes of their learning. 
 
To safeguard researchers investigating early 
years education, it is essential to implement 
several protective measures. Researchers 
should receive comprehensive training on 
trauma-informed care and child protection laws 
to equip them with the knowledge needed to 
handle sensitive situations effectively and 
responsibly. Establishing and adhering to clear 
protocols for reporting and managing sensitive 
information ensures confidentiality and ethical 
compliance, preventing breaches of privacy and 
maintaining trust with participants. Regular 
supervision and debriefing sessions are vital for 
helping researchers process emotional impacts 
and manage stress, providing a support system 
that is crucial for mental health and preventing 
burnout. Robust data security measures must be 
implemented to protect the privacy of participants 
and ensure compliance with legal standards, 
which includes secure data storage and 
controlled access to sensitive information. 
Additionally, fostering strong relationships with 
local communities and stakeholders is important 
for facilitating safe and effective research 
practices, as trust and cooperation from these 
groups are essential for conducting ethical and 
impactful research.  (BERA, 2024). 
 
 
 
 
 
 


5 
University/institutional risks 
For example: adverse publicity, financial loss, data protection 


 


Risk to the University: 
 


• Data protection 
 


• Adverse publicity/Reputational damages  
 
(this box should expand as you type) 


How you will mitigate the risk to the University: 


Make sure to follow the UWSTD Research 
Ethics and Integrity Code of Practice (2022) 
along with commonly accepted practices like 
those outlined in BERA (2024).  
 
Additionally, ensure compliance with data 
storage regulations and university guidelines for 
security procedures as outlined in the UWTSD 
Research Data Management Policy. Data will 
be stored in UWTSD cloud that’s password 
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protected and can only be accessed by the 
researcher. 
 
Maintain robust research methodology and 
appropriate methods, while also adhering to 
both the UWTSD code of conduct and EWC 
code of conduct and practice 2024. 


6 
Environmental risks 
For example: accidental spillage of pollutants, damage to local ecosystems 


 N/A How you will mitigate the risk to environment: 
(this box should expand as you type) 


 


 Disclosure and Barring Service 


 
If the research activity involves children or vulnerable adults, a Disclosure 
and Barring Service (DBS) certificate must be obtained before any 
contact with such participants. 


YES 
 


NO 
 


N/A 
 


7 Does your research require you to hold a current DBS Certificate? ☒ ☐ ☐ 


8 
If YES, please give the certificate number. If the certificate number is not 
available please write “Pending”; in this case any ethical approval will be 
subject to providing the appropriate certificate number. 


001874027920 


 


SECTION I: Feedback, Consent and Confidentiality 
 


1 Feedback 
What de-briefing and feedback will be provided to participants, how will this be done and when?  


 Verbal de-briefing and feedback will be provided to participants. When talking to young children about the 
research findings, it's important to keep the conversation simple and positive. I  say something like, "Hi 
everyone! Thank you so much for helping us with our study. We learned some nice things, and it's all thanks 
to you! We found out that a lot of you like working and learning outsides, and this helps you get better at 
solving problems. Isn’t that fun? You all did such an amazing job, and I couldn’t have done it without you. Do 
you have any questions about what we did or what we learned? Feel free to ask anything!" This will be done 
after each participant complete each activity.  
 
When providing written feedback to parents,  a summary report of the research findings and their implications 
will be given (Appendix C). My contact E-mail is provided in the information and consent form for parents to 
reach me regarding questions and progress to this research.  
 


2 Informed consent 
Describe the arrangements to inform potential participants, before providing consent, of what is 
involved in participating. Describe the arrangements for participants to provide full consent before 
data collection begins. If gaining consent in this way is inappropriate, explain how consent will be 
obtained and recorded in accordance with prevailing data protection legislation. 


 The potential participants will be given an information letter alongside Parental consent. Information 
letters will outline the focus of my research and what their involvement entails.  The participants will 
be given a time for returning the forms.  
 
Parents and carers will be asked to review and complete the consent form. In the information letter it 
is stated that their child’s participation is entirely voluntary. That they can withdraw their child, even 
after having given initial consent, and data collected during the observations/interview will be 
destroyed in this case up until when data analysis begins where it will be impossible to withdraw their 
data.  
Signed consent forms and assent forms for the learners  in paper will be scanned into digital file as 
soon as possible  then these paper forms will be destroyed. The scanned file will be stored be kept 
in UWTSD cloud that’s password protected and can only be accessed by the researcher.  
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On receiving the feedback and Completion of the programme, the digital file of signed consent and 
assent forms and data will be destroyed.  
 
(this box should expand as you type) 


3 Confidentiality / Anonymity 
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If 
anonymity is not being offered, explain why this is the case.  


  
The participation will be treated in strict confidence in accordance with the Data Protection Act 
(2018). No personal information will be shared with anyone else. Names and setting will be coded 
to so that neither participant as an individual, those observed, or the setting will be identifiable. 
 Each participant’s consent and assent form and data from observations and interviews will be 
stored in the secure place on the University Office 365 system which will be encrypted. All personal 
identification information will be removed or changed during transcription. 
 
(this box should expand as you type) 


 
SECTION J: Data Protection and Storage 
 


 
Does the research activity involve personal data (as defined by the General 
Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 
“DPA”)? 


YES NO 


1 


“Personal data” means any information relating to an identified or identifiable 
natural person (‘data subject’). An identifiable natural person is one who can 
be identified, directly or indirectly, in particular by reference to an identifier 
such as a name, an identification number, location data, an online identifier or 
to one or more factors specific to the physical, physiological, genetic, mental, 
economic, cultural or social identity of that natural person. Any video or audio 
recordings of participants is considered to be personal data. 


☒ ☐ 


 If YES, provide a description of the data and explain why this data needs to be collected: 


2 


 
I am collecting personal data through consent and assent forms. Additionally, during observations 
and interviews, I will be familiar with the participants. 
 
(this box should expand as you type) 


 Does it involve special category data (as defined by the GDPR)? YES NO 


3 


“Special category data” means sensitive personal data consisting of information as 
to the data subjects’ – 
(a) racial or ethnic origin, 
(b) political opinions, 
(c ) religious beliefs or other beliefs of a similar nature, 
(d) membership of a trade union (within the meaning of the Trade Union and Labour 
Relations (Consolidation) Act 1992), 
(e) physical or mental health or condition, 
(f) sexual life, 
(g) genetics, 
(h) biometric data (as used for ID purposes), 


☐ ☒ 


 
If YES, provide a description of the special category data and explain why this data needs to be 
collected: 


4 


 
N/A 
 
(this box should expand as you type) 


 


 
Will data from the research activity (collected data, drafts of the thesis, or 
materials for publication) be stored in any of the following ways? 


YES NO 


5 Manual files (i.e. in paper form)? ☒ ☐ 
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6 University computers? ☐ ☐ 


7 Private company computers? ☐ ☐ 


8 Home or other personal computers? ☒ ☐ 


9 Laptop computers/ CDs/ Portable disk-drives/ memory sticks? ☒ ☐ 


10 “Cloud” storage or websites? ☒ ☐ 


11 
Other – specify: 
 


☐ ☐ 


12 
For all stored data, explain the measures in place to ensure the security of the data collected, data 
confidentiality, including details of backup procedures, password protection, encryption, 
anonymisation and pseudonymisation: 


 


I will type up my observation and interview notes as soon as practical in a way in which all 
identifiable features will be removed. Any original handwritten notes and any digital files will be 
destroyed after anonymised records are created and the anonymised digital files stored in the 
secure place on the University Office 365 system which will be encrypted. I may share the 
anonymised files with my supervisor. I will be submitting an analysis of the data collected from the 
observation as part of my assignment. Neither participant as an individual, those observed, or the 
setting will be identifiable. 
 
Signed informed consent and assent forms in paper form will be scanned and stored in the cloud.  
 
 
(this box should expand as you type) 


 


 Data Protection 


 Will the research activity involve any of the following activities: YES NO 


13 Electronic transfer of data in any form? ☐ ☒ 


14 
Sharing of data with others at the University outside of the immediate research 
team? 


☐ ☒ 


15 Sharing of data with other organisations? ☐ ☒ 


16 Export of data outside the UK or importing of data from outside the UK? ☐ ☒ 


17 Use of personal addresses, postcodes, faxes, emails or telephone numbers? ☒ ☐ 


18 Publication of data that might allow identification of individuals? ☐ ☒ 


19 Use of data management system? ☒ ☐ 


20 Data archiving? ☐ ☒ 


21 
If YES to any question, please provide full details, explaining how this will be conducted in 
accordance with the GDPR and Data Protection Act (2018) (and any international equivalents, 
where appropriate): 


 


The anonymised digital files will be stored on password-protected devices and uploaded to 
OneDrive in my UWSTD student account. 
 
Personal email and work address will be used to send information sheets and consent and assent 
forms. 
(this box should expand as you type) 


22 List all who will have access to the data generated by the research activity: 


 
I, Yali Cheng and my supervisor if required 
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(this box should expand as you type) 


23 List who will have control of, and act as custodian(s) for, data generated by the research activity: 


 


 
I, Yali Cheng. 
 
(this box should expand as you type) 


24 
Give details of data storage arrangements, including security measures in place to protect the data, 
where data will be stored, how long for, and in what form. Will data be archived – if so how and if 
not why not.   


 


 
The data will be digital files stored in my student account one drive of UWSTD which will be 
required password for accessing.  
It will be stored until the finishing of my dissertation and will not be archived. In addition, under the 
Data Protection Act (2018), participants have the right to examine any data belonging to them, 
 
(this box should expand as you type) 


25 
Please indicate if your data will be stored in the UWTSD Research Data Repository (see 
https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff)  


 


 
N/A 
 
(this box should expand as you type) 


26 
Confirm that you have read the UWTSD guidance on data management (see 
https://www.uwtsd.ac.uk/library/research-data-management/) YES ☒ 


27 
Confirm that you are aware that you need to keep all data until after your 
research has completed or the end of your funding YES ☒ 


 
  



https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fresearchdata.uwtsd.ac.uk%2F&data=02%7C01%7Cj.venus%40uwtsd.ac.uk%7C981cf28ddfcb48854c9c08d6fa466348%7C4e0f11f9046e45059cb8db2152311e21%7C0%7C0%7C636971577546588290&sdata=GQ7YGAe3R0%2B%2Fb3MjzwgWiPTdMx0%2BDaoMF2MilFdT01I%3D&reserved=0

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.uwtsd.ac.uk%2Flibrary%2Fresearch-data-management%2F&data=02%7C01%7Cj.venus%40uwtsd.ac.uk%7C981cf28ddfcb48854c9c08d6fa466348%7C4e0f11f9046e45059cb8db2152311e21%7C0%7C0%7C636971577546578291&sdata=S32rzsJ04QxDtX1nsg%2F8%2FxIgMGDV2oXG4QBZj5JdIFI%3D&reserved=0





PG2 / E1 FORM 


April 2022` 18 PG2 Ethical Approval Form 


SECTION K: Declaration 


 


The information which I have provided is correct and complete to the best of my knowledge. I have 
attempted to identify any risks and issues related to the research activity and acknowledge my 
obligations and the rights of the participants.******- 
 
In submitting this application I hereby confirm that I undertake to ensure that the above named 
research activity will meet the University’s Research Ethics and Integrity Code of Practice which is 
published on the website: https://www.uwtsd.ac.uk/research/research-ethics/  


1 Signature of applicant: Yali Cheng 


Date: 


28/05/2024 


 
For STUDENT Submissions: 


2 
Director of 
Studies/Supervisor: 


 
Date: 


3 Signature: 
 
 


 
For STAFF Submissions: 


4 
Academic Director/ Assistant 
Dean: 


 
Date: 


5 Signature: 
 
 


 
Checklist: Please complete the checklist below to ensure that you have completed the form according to the 
guidelines and attached any required documentation: 


☒ I have read the guidance notes supplied before completing the form. 


☒ I have completed ALL RELEVANT sections of the form in full. 


☒ I confirm that the research activity has received approval in principle 


☐ I have attached a copy of final/interim approval from external organisation (where appropriate) 


☐ 
I have attached a full risk assessment (where appropriate)  ONLY TICK IF YOU HAVE 
ATTACHED A FULL RISK ASSESSMENT 


☒ 
I understand that it is my responsibility to ensure that the above named research activity will meet 
the University’s Research Ethics and Integrity Code of Practice. 


☒ 
I understand that before commencing data collection all documents aimed at respondents 
(including information sheets, consent forms, questionnaires, interview schedules etc.) must be 
confirmed by the DoS/Supervisor, module tutor or Academic Director. 


 


RESEARCH STUDENTS ONLY 
Once complete, submit this form via the MyTSD Doctoral College Portal at (https://mytsd.uwtsd.ac.uk). 
 


RESEARCH STAFF ONLY 
All communications relating to this application during its processing must be in writing and emailed to 
pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name. 
 


STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form 
(and receive the outcome) via systems explained to you by the supervisor/module leader. 


 



https://www.uwtsd.ac.uk/research/research-ethics/

https://mytsd.uwtsd.ac.uk/

mailto:pgresearch@uwtsd.ac.uk
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Appendix C Iterative cycle 
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Appendix D Interview questions 


◆ Is it ok for Miss to ask you some questions? 


◆ What did you like most about the outdoor activities we did? 


 Follow-up: Why did you like that part? 


◆ Can you tell me about what did you do outside? What was fun about it? 


 Follow-up: What was your favourite part of this activity? 


◆ What did you find interesting or exciting during this activity? 


 Follow-up: Did you find anything special or surprising? 


◆ How did you feel when you were looking for different 


sounds/colours/patterns outside? 


 Follow-up: Did you find any sounds, colours and patterns that you really 


liked? 


◆ When you were looking for things like leaves or rocks, what did you 


do with them? 


 Follow-up: Did you use them to make something special? 


◆ Can you show me or tell me about something you made or did with the 


things you found outside? 


 Follow-up: How did you decide what to make or do with them? 


◆ Did you work with your friends to find things on the lists? 


 Follow-up: Why/Why not? 


◆ How did you feel when you worked with your friends on the activities? 


 Follow-up: What did you and your friends talk about or do together? 


◆ What questions did you ask when you were exploring outside? 


 Follow-up: Did you find answers to those questions? 


◆ Was there anything that was hard or tricky about the activities we did? 


 Follow-up: How did you feel about that? 
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Appendix E Observation checklist 


Criteria Activity 1: 
Sensory 
Hunt 


Activity 2: 
Colour 
Matching 


Activity 3: 
Scavenger 
Hunt 


Activity 4: 
Coin 
Treasure 
Hunt 


Activity 5: 
Rock Pool 
Exploration 


Comments 


Communication       


1. Verbal 
interaction with 
peers (asking 
questions, 
sharing ideas) 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


2. Clear 
articulation of 
thoughts and 
observations 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


3. Engages in 
discussions 
about the 
activity with 
adults or peers 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


Collaboration       


4. Works 
cooperatively 
with others to 
achieve a goal 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


5. Takes turns 
and shares 
resources (e.g., 
objects found) 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


6. Provides 
assistance or 
asks for help 
from peers 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


Problem-
Solving Skills 


      


7. Attempts to 
find solutions 
independently 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


8. Shows 
persistence in 
solving a 
challenge (e.g., 
finding objects, 
following clues) 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


9. Uses creativity 
or alternative 
methods to 
solve problems 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 







Scientific 
Inquiry and 
Curiosity 


      


10. 
Demonstrates 
curiosity (asking 
questions, 
showing interest 
in surroundings) 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


11. Observes 
and comments 
on features of 
the environment 
(e.g., sounds, 
colours, 
textures) 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


12. Makes 
connections 
between 
observations 
and prior 
knowledge (e.g., 
recognising 
patterns) 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


Engagement 
with Activity 


      


13. Actively 
participates 
throughout the 
activity 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


14. Shows 
enthusiasm or 
excitement 
during the 
activity 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


 


15. Completes 
the activity 
without 
distractions or 
disengagement 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 


☐ 
Observed 
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n
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m
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n
a


m
e


n
a


m
e


n
a


m
e


n
a


m
e % target 


met


% working 


towards


% target not 


met


Achievement Outcomes 


I can show curiosity and question how things work.
0% 0% 0%


I can explore the environment, make observations and communicate my ideas.
0% 0% 0%


I can design while I make and communicate about what I am making.
0% 0% 0%


I can safely use simple tools, materials and equipment to construct and deconstruct.
0% 0% 0%


I can explore the properties of materials and choose different materials for a particular use.
0% 0% 0%


I can identify, follow and begin to create sequences and patterns in everyday activities.
0% 0% 0%


I can recognise that plants and animals are living things which grow.
0% 0% 0%


I can identify, follow and begin to create sequences and patterns in everyday activities.
0% 0% 0%


I can explore the properties of materials and choose different materials for a particular use.
0% 0% 0%


I can identify, follow and begin to create sequences and patterns in everyday activities.
0% 0% 0%


I can identify, follow and begin to create sequences and patterns in everyday activities.
0% 0% 0%


I can identify, follow and begin to create sequences and patterns in everyday activities.
0% 0% 0%


I am beginning to follow a sequence of instructions.
0% 0% 0%


I can experiment with and identify uses of a range of computing technology in the world 


around me. 0% 0% 0%


0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%


0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%


0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%


% target met


% working towards


% target not met


Instructions: If using this document as an electronic record, entering '1' will turn the cell green (target met), '2' = orange (working towards), and '3' = red (target not met) *delete this text when printing out.


Science and Technology                                                                                                                                                     


Progression Step 1
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Children's names: List all children in the class and tick the most 


appropriate descriptors


               


Responds to instructions and questions appropriately for their age, 


with no difficulties.
√          


Confidently initiates conversation with peers and/or adults. Can 


express needs, wants and opinions appropriately.
         


Speech is intelligible and fluent.           


Can attend to focussed, enhanced and continuous tasks appropriately. 


Listens well during both 1:1 and group tasks.
         


Displays appropriate social interaction with peers and adults.          


Occasionally responds to instructions and questions appropriately for 


their age.
√   


Will sometimes initiate conversation with peers and/or adults. 


Sometimes expresses needs, wants and/or opinions.
   


Mild difficulties with speech sound production or fluency.    


Attends for a short time but may need to be re-focused. Listening 


sometimes needs to be reinforced.
   


Sometmes displays appropriate social interaction with peers and 


adults.
  


Does not respond to instructions and questions at an appropriate 


level for their age.
√  


Rarely initiates conversation with peers and/or adults. Difficulties 


expressing needs and opinions.
 


Speech can be difficult to understand and/or evidence of stammering.
  


Attention is fleeting and continually needs to be re-focused. Struggles 


to listen in group and 1:1 situations.
  


Social interaction is often inappropriate. Struggles to form 


relationships with peers and adults. 
√ √







Children's names: List all children in the class and tick the most 


appropriate descriptors


Responds to instructions and questions appropriately for their age, 


with no difficulties.


Confidently initiates conversation with peers and/or adults. Can 


express needs, wants and opinions appropriately.


Speech is intelligible and fluent.


Can attend to focussed, enhanced and continuous tasks appropriately. 


Listens well during both 1:1 and group tasks.


Displays appropriate social interaction with peers and adults.


Occasionally responds to instructions and questions appropriately for 


their age.


Will sometimes initiate conversation with peers and/or adults. 


Sometimes expresses needs, wants and/or opinions.


Mild difficulties with speech sound production or fluency.


Attends for a short time but may need to be re-focused. Listening 


sometimes needs to be reinforced.


Sometmes displays appropriate social interaction with peers and 


adults.


Does not respond to instructions and questions at an appropriate 


level for their age.


Rarely initiates conversation with peers and/or adults. Difficulties 


expressing needs and opinions.


Speech can be difficult to understand and/or evidence of stammering.


Attention is fleeting and continually needs to be re-focused. Struggles 


to listen in group and 1:1 situations.


Social interaction is often inappropriate. Struggles to form 


relationships with peers and adults. 


               







Children's names: List all children in the class and tick the most 


appropriate descriptors


Responds to instructions and questions appropriately for their age, 


with no difficulties.


Confidently initiates conversation with peers and/or adults. Can 


express needs, wants and opinions appropriately.


Speech is intelligible and fluent.


Can attend to focussed, enhanced and continuous tasks appropriately. 


Listens well during both 1:1 and group tasks.


Displays appropriate social interaction with peers and adults.


Occasionally responds to instructions and questions appropriately for 


their age.


Will sometimes initiate conversation with peers and/or adults. 


Sometimes expresses needs, wants and/or opinions.


Mild difficulties with speech sound production or fluency.


Attends for a short time but may need to be re-focused. Listening 


sometimes needs to be reinforced.


Sometmes displays appropriate social interaction with peers and 


adults.


Does not respond to instructions and questions at an appropriate 


level for their age.


Rarely initiates conversation with peers and/or adults. Difficulties 


expressing needs and opinions.


Speech can be difficult to understand and/or evidence of stammering.


Attention is fleeting and continually needs to be re-focused. Struggles 


to listen in group and 1:1 situations.


Social interaction is often inappropriate. Struggles to form 


relationships with peers and adults. 


 







Children's names: List all children in the class and tick the most 


appropriate descriptors


Responds to instructions and questions appropriately for their age, 


with no difficulties.


Confidently initiates conversation with peers and/or adults. Can 


express needs, wants and opinions appropriately.


Speech is intelligible and fluent.


Can attend to focussed, enhanced and continuous tasks appropriately. 


Listens well during both 1:1 and group tasks.


Displays appropriate social interaction with peers and adults.


Occasionally responds to instructions and questions appropriately for 


their age.


Will sometimes initiate conversation with peers and/or adults. 


Sometimes expresses needs, wants and/or opinions.


Mild difficulties with speech sound production or fluency.


Attends for a short time but may need to be re-focused. Listening 


sometimes needs to be reinforced.


Sometmes displays appropriate social interaction with peers and 


adults.


Does not respond to instructions and questions at an appropriate 


level for their age.


Rarely initiates conversation with peers and/or adults. Difficulties 


expressing needs and opinions.


Speech can be difficult to understand and/or evidence of stammering.


Attention is fleeting and continually needs to be re-focused. Struggles 


to listen in group and 1:1 situations.


Social interaction is often inappropriate. Struggles to form 


relationships with peers and adults. 
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Appendix H initial assessment 


Achievement Outcome Initial assessment 


Curiosity and Questioning 
 


3 


Environmental Exploration and 
Observation 
 


2 


Designing, Making, and 
Communicating 
 


2 


Identifying and Creating 
Sequences and Patterns 
 


2 
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Information letter for observation/interviews 


Dear parent/carers, 


As you may be aware, I am studying for a master’s degree in education studies with the University of 


Wales Trinity Saint David (UWSTD). One of the course requirements is completing a small-scale study 


on a topic of my choice. Following discussions with the school leadership team I have been given 


consent to Explore////9 the Impact of Structured Outdoor Learning Activities on Fostering Collaboration 


and Problem-solving Skills in Scaffolding Scientific Inquiry in Early Childhood Education. 


As part of my small-sca9/le study, I would like to observe/interview pupils and am kindly asking would 


you be happy for me to discuss with your child?  


Further information on my project is given below and then, if you are happy, we kindly ask that you sign 


and return the attached consent form. Participation is completely voluntary. 


Yours sincerely, 


 


Yali Cheng 


 


What is the aim of these observations and interviews? 


I, Yali Cheng would like to observe/ interview ________________ about outdoor learning activities in 


school. I am asking whether this is possible and, if so, to negotiate a convenient place, date and time. I 


am studying for a master’s degree in education studies with the UWTSD, and this observation /interview 


is part of a small-scale research for my dissertation. My study is to Explore the Impact of Structured 


Outdoor Learning Activities on Fostering Collaboration and Problem-Solving Skills in Scaffolding 


Scientific Inquiry in Early Childhood Education. The Outline consent has been granted from Head 


Teacher, Jayne Thomas.  


If I take part in this research, what will be involved? 


The observation/ interview will take place in school, at an agreed time/place and will last approximately 


20 minutes for observation and 5- 10 minutes for interviews.  


Will the data collected at the interview remain confidential? 


All learners’ participation will be treated in strict confidence in accordance with the Data Protection Act 


(2018). No personal information will be shared with anyone else. I will type up my interview notes as 


soon as practical in a way in which all identifiable features will be removed. Any original handwritten 


notes and any digital files will be destroyed after anonymised records are created and the anonymised 


digital files stored on password protected devices. I may share the anonymised files with my supervisor. 


I will be submitting an analysis of the data collected from the observations and interview as part of my 


dissertation. Neither the learner as an individual, others interviewed, nor will the setting be identifiable. 


What happens now? 


Please review and complete the consent form. Your child’s participation is entirely voluntary. You can 


withdraw, even after having given initial consent, up until a week after the observations/interview, and 


data collected during the observations/interview will be destroyed in this case.  


What if I have other questions? 


If you have any other questions about the study, I  would be very happy to answer them. Please contact 


me on Yali Cheng  


(1303249@student.uwtsd.ac.uk) 



mailto:1303249@student.uwtsd.ac.uk





 
 
Consent form for observations/interviews. 


 Please indicate YES or NO for each of the questions, by marking the appropriate checkboxes below, 


and return the completed form by Friday 21/06/2024 to Yali Cheng (1303249@student.uwtsd.ac.uk) 


  


                                                                                                                                       YES   NO 


1. Have you read the information about the planned observation/interview?  ☐ ☐ 


 


2. Has the nature and aims of this observation/interview been explained to you?  ☐ ☐ 


 


3. Do you understand what this observation/interview will involve?   ☐ ☐ 


 


4. Do you understand how data will be collected about you from the                     ☐ ☐ 


observation/interview?  


 


5. Are you happy with how your data will be stored?                                ☐ ☐ 


 


6. Have you asked all the questions you want?                     ☐ ☐ 


 


7. Have you had your questions sufficiently answered?                             ☐ ☐ 


 


8. Do you understand that you can withdraw your consent up to a week after         ☐ ☐ 


the observation/interview?           


 


9. Are you happy to take part in the observation/interview?     ☐ ☐ 


 


If any answers are ‘no’ feel free to ask for further information. However, if you do not want to take part, 


please let the researcher know and do not sign your name.  


If you consent to participate, please sign and print your name and today’s date. You can withdraw 


consent up until the week after the observation by letting me know. 


 


Your name: ________________________________________________________________ 


 


Your signature: ______________________________________ Date: __________________  


 


 



mailto:1303249@student.uwtsd.ac.uk





 
 
The researcher who will conduct the observation/interview, to sign below: Yali Cheng 


 


Print name: ________________________________________________________________ 


 


Signature: ___________________________________________ Date: _________________ 


Thank you for your help.  
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Appendix J Unstructured observations 


Activity Possible Unstructured Observation Comments 


Sensory Hunt (Activity 1) - "Child appears fully engaged, frequently pausing to listen 
to various sounds in the environment." 
 


 - "Displays excitement when identifying a familiar sound 
(e.g., bird chirping) and attempts to mimic it." 
 


 - "Explores different textures, touching leaves, rocks, and 
trees with evident curiosity." 
 


Colour Matching (Activity 
2) 


- "Child expresses frustration when unable to locate the 
selected colours in the natural environment." 
 


 - "Shows determination when scanning the area for a match 
but seems less engaged over time." 
 


 - "Becomes more enthusiastic when another child helps 
identify a colour, fostering collaboration." 
 


Scavenger Hunt (Activity 
3) 


- "Child eagerly collects items, pointing out interesting 
patterns or textures to peers." 
 


 - "Exhibits problem-solving skills by creatively interpreting 
clues to locate hidden objects." 
 


 - "Appears more engaged when working in pairs, sharing 
ideas and discussing findings with others." 
 


Coin Treasure Hunt 
(Activity 4) 


- "Child shows determination while following the treasure 
map, carefully interpreting clues with minimal adult 
assistance." 
 


 - "Becomes more social as the activity progresses, asking 
peers for help and comparing findings." 
 


 - "Displays disappointment when a clue is missed but quickly 
regains interest after finding the next one." 
 


Rock Pool Building 
(Activity 5) 


- "Child assumes a leadership role, instructing peers on 
where to place shells and rocks." 
 


 - "Shows focused concentration when arranging rocks, 
comparing shapes and sizes before making decisions." 
 


 - "Demonstrates creativity by using shells to form patterns, 
enhancing the overall design of the rock pool." 
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Appendix K Figure 1 Participants achievement across science and 


technology progression step one outcomes  
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Appendix L Thematic analysis table 


Table 2. Thematic Analysis table.  


 


 


Theme Example Participant Quotes Frequency Related 
Activities 


Curiosity and 


Questioning 


• "I couldn't wait to see what the next clue would be!" 


• "I wanted to find the things quicker than everyone 


else; I kept thinking about where they might be 


hiding." 


• "The treasure map was brilliant!" 


• "I wondered if the coins were really there, and it 


made me ask lots of questions." 


4 Scavenger 


hunt, Coin 


treasure hunt 


Environmental 


Exploration and 


Observation 


• "I found a place where the wind made a funny 


noise—it was talking to me!” 


• "I saw all the different shapes of the leaves; some 


were smooth, and some were bumpy." 


• "Looking for patterns on rocks made me see things 


I hadn't seen before." 


3 Sensory hunt, 


Scavenger hunt 


Designing, 


Making, and 


Communicating 


• "Building the rock pool was fun because we could 


use the pretty shells." 


• "We talked about how to stack the rocks to make 


the pool stay up; it was like building a little house" 


• "I told them to use the shells to make a pattern 


around the edge of the pool—because it is pretty. 


• "We built a little house with the rocks we found—it 


was great working together to make it." 


• I asked if I could use some seaweed to be little 


trees in the pool.” 


5 Building rock 


pool, 


Scavenger hunt 


Identifying and 


Creating 


Sequences and 


Patterns 


• "We made a line of rocks from the biggest to the 


smallest before putting them in the pool." 


• "It was tricky to find leaves with the same patterns, 


but when I did, it was really nice to see them 


match." 


• "We looked for rocks with stripes and made a line 


with them—it looked really cool." 


3 Building rock 


pool, 


Scavenger hunt 
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Appendix M Favourite outdoor activity 
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Appendix N Collaboration during activities 


 


 


 






