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‘How can we improve children’s engagement through the outdoor environment?’
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Introduction
The objective of conducting this small-scale, research enquiry was to investigate whether learning outdoors has an impact on pupils’ engagements level. The Welsh Government Foundation Phase Outdoor Learning handbook (2009) stipulates that the Foundation Phase and the outdoors are ‘inseparable’ and in a recent report, Estyn (2017) emphasised that within the foundation phase, pupils should have regular opportunities to develop and apply their numeracy and literacy skills both indoors and outdoors, through enhanced and continuous provision areas. Bilton (2010) supports this statement and suggests that the outdoors is a holistic, natural and complete learning environment which can fulfil children’s cognitive and physical needs. Further reading on the benefits of outdoor learning evoked my interest and alongside a research partner, I chose to investigate the impact of this environment on pupil engagement.  The data that will form the basis of this study will be accumulated during two lesson observations whilst on teaching practice in Year 2 classrooms. 


Research context
[bookmark: _Hlk2196760]The research enquiry was undertaken in two primary schools within the Bridgend County. School A is located in an affluent village and has 427 pupils of whom 5% are entitled to free school meals. Twenty-five pupils are recognised as having additional learning needs (School Annual report, 2017/18). School B is located in a village that is neither affluent or disadvantaged and has 317 pupils. Around 24% of pupils receive free school meals (Estyn, 2012). The Year 2 class in School A consists of 28 pupils aged between 6 and 7 years and the Year 2 class in School B was a split-class of 36 pupils of the same age range.
[bookmark: _Hlk535928042]The research enquiry question was, ‘How can we improve children’s engagement through the outdoor environment?’. Using the collaborative lesson-study model, we individually taught a Mathematics lesson which combined an equal amount of time learning inside the classroom and outdoors. The engagement levels of three pupils were captured twice during each lesson (once indoors and once outdoors) through non-participant observation by the research partner that was not teaching. Semi-structured interviews were conducted within a focus group after the lessons with the target pupils. The data was collated and an appropriate reflection model was used to analyse the findings before drawing conclusions. Due to the age of the participants featured in this research enquiry, strict ethical codes of practice were consulted and followed throughout.

Literature review
[bookmark: _Hlk2196826][bookmark: _Hlk2196850][bookmark: _Hlk2196878]Many research studies have previously highlighted the positive effects that nature has on well-being and physical health. Hewes (2006) suggests that in addition to the tangible benefits, for example, the reduction in child obesity levels, the simple act of interacting with nature itself is enough to yield benefits to children’s health. Research indicates that trees, greenery and natural areas are essential components of healthy communities for children, i.e. schools and parks (Chawla, 2015) and “greenness,” or the extent to which children interact with nature in their everyday environment has also been linked to their level of cognitive functioning (Wells, 2000). Furthermore, results from research undertaken by Taylor at al (2001) suggests that children with a diagnosis of ADHD reported less severe symptoms when playing in outdoor settings where aspects of nature has been incorporated. This research suggests that the outdoor environment can have a powerful impact on behaviour.
[bookmark: _Hlk2196939][bookmark: _Hlk2196978]However, despite the obvious benefits, Louv (2010) states that in modern day society, the gap between humans and nature is widening and this ‘nature-deficit disorder’ needs to be remedied if children are to be ‘reunited’ with the natural world as the future generation’s ‘mental, physical and spiritual health depends upon it’ (2010, pg. 3). Moreover, evidence presented by Blakemore and Frith (2005) suggests that ‘deprived’ environments can have a negative impact on the brain (cited in Bilton, 2010).
[bookmark: _Hlk2197007][bookmark: _Hlk2197021]Learning outdoors has been prevalent in Scandinavia since the 1950s when increasing urbanisation led to a reduction of open wilderness accessible for children to enjoy playing in (Constable, 2017). The Forest School approach began to grow more popular throughout Scandinavia as practitioners sought to connect children to nature through education. In 1993, after an inspirational visit to a Forest School in Denmark, a group of nursery nurses at Bridgwater College, Somerset started their own Forest School within the college creche (Knight, 2009). Educators soon sought to replicate the Forest School approach within Early Years settings and primary schools throughout the UK. 
[bookmark: _Hlk2197058][bookmark: _Hlk2197095][bookmark: _Hlk2197113]The Forest School approach to nurturing the physical and holistic development of children is complemented by the Foundation Phase pedagogy, which recognises the importance of the outdoors as a unique space which can stimulate student exploration and discovery whilst promoting independence. In this play-based approach to learning, children accumulate knowledge through fun, hands-on activities. Whilst learning about habitats, children might consolidate learning by physically building enclosures outside with an array of materials. Robertson (2014) suggests that playful learning outdoors is essential for cultivating creativity and developing ‘higher-order thinking’; the use of natural resources, such as stones to practise numeracy skills, instead of uniform classroom materials, can provoke curiosity, discussion and further exploration. Moreover, in 1999, Gardner amended his seminal theory of multiple intelligences (1983) to include an eighth intelligence; naturalistic intelligence. Children who possess naturalistic intelligence may show an avid interest when learning about nature and are engaged and happy when outdoors (Gardner, 1999). However, Gardner’s theory of Multiple Intelligences has been widely criticised its lack of empirical evidence (Waterhouse, 2006). 
A recent government report by Estyn (2017), on how schools in Wales effectively deliver numeracy and literacy through the foundation phase in Year 1 and 2, found that in the schools where good practice was evident, the majority of pupils were motivated and enjoyed learning. This was reflected in the high standards achieved. The report indicates that experiential learning and use of the outdoors resulted in higher engagement levels, which was even more noticeable with boys. We found this interesting as we both have boys in our classes whose behaviour can be boisterous. In the aforementioned schools, there were opportunities for independent learning in stimulating environments both indoors and outdoors, which enabled pupils to apply their numeracy and literacy skills in different areas of learning and achieve high levels of mathematical and literacy development. Bilton (2010) also emphasises how the outdoors is a language-rich environment where children can develop their vocabulary through exploration and discovery.
[bookmark: _Hlk2197143][bookmark: _Hlk2197155]In his proposal of a new curriculum for Wales, Donaldson (2015) highlights the success of the Foundation Phase in Wales and advocates building on this model through Areas of Learning in the new curriculum. The Foundation Phase Action Plan (2016) outlined the Welsh Government’s intention to improve the delivery of the Foundation Phase in schools in line with the four core purposes of Donaldson’s Successful Futures. The Action Plan outlines a set of three compulsory pedagogical principles which focus on the child, practitioners and the learning environment; an environment that stimulates, engages and reflects children’s interest and is available both indoors and outdoors through continuous, enhanced and focused activities that provide the opportunity for children to be active both physically and cognitively. 
[bookmark: _Hlk2197170]Pupil voice and developing independent learning skills is a reoccurring theme in both Successful Futures and The Foundation Phase Action Plan and Beames et al (2012) also suggest that the outdoors can offer a learning context which provides children with intrinsically-motivated opportunities and challenges. Bilton (2010) argues that taking risks and learning about individual capabilities is an essential component of the healthy development of children and the outdoors provides children with the opportunities to rise to challenges. Notably, a recent Estyn report on Active and Experiential learning (2017, pg.12) found that where the delivery of the Foundation Phase became more ‘adult-directed’ in Year 1 and 2, pupils’ ‘levels of perseverance, and a willingness to take calculated risks in their learning, reduces’. According to Estyn, this also results in pupils losing the confidence to independently transfer their mathematical and literacy skills independently across different areas of learning. 
In summary, a study by Estyn (2014) to evaluate the Foundation Phase environments (indoors/ outdoors) across Wales, found that in schools where children had access to the outdoors, they were more physically active and had more opportunities to engage in hands on learning.  Yet disparities in funding resulted in the quality of resources in outdoor environments differing considerably from school to school, which impacts on its effectiveness as a learning environment overall. Furthermore, during Year 1 classroom tours, the majority of children said that they seldom did learning outside. Although it was noted in the report that the tours were conducted in January and this may have influenced pupil response, the inconclusiveness of how the outdoors is currently utilised in schools in Wales influenced my research partner and I to carry out our own research in this environment and investigate if it has an impact on pupil engagement.

Lesson Study design
The methodology used in this research was lesson study. Lesson study, a concept originally developed by teachers in Japan, is a form of classroom action research whereby teachers collaboratively plan, observe and reflect on lessons that have a specific ‘pedagogic focus’ (Bush, 2009). Dudley (2014) states that Lesson study is an innovative way of helping teachers develop their practise knowledge and see particular features of pupil learning from the viewpoint of others. Furthermore, Cordingley et al (2003) suggest that lesson study combines the features of professional learning that are most likely to help improve teaching whilst Stepenak et al (2006) believe that lesson study has the ability to transform personal teaching and empower educators to make a difference. 
[bookmark: _Hlk1908119][bookmark: _Hlk1909110]As this is a small-scale enquiry and time was limited, our action research was only carried out over two lessons, however, Dudley (2014) usually recommends a cycle of at least three lessons for full effectiveness. He also recommends the use of three representative ‘case pupils’ in research lessons, as the use of case pupils can help teachers address the specific needs of individual pupils. As our research was focused on engagement levels, after gaining parental consent and assent from the all the pupils in the class, we used purposive sampling to choose a sample of three pupils from our retrospective classes who usually exhibited varying levels of engagement during lessons (low to high). In retrospect, we could have used random sampling to avoid unconscious bias (Papatheodorou and Luff, 2012), however, to try and overcome the possibility of stereotyping, we agreed to refrain from attempting to identify the case pupils’ usual levels of engagement before the lessons. By taking the role of an ‘outside observer’ (Papatheodorou and Luff, 2012) we endeavoured to provide an objective account of what we saw without letting preconceptions cloud our judgement.
The methods of data collection used were non-participant observations, focus group, semi-structured interviews and reflection. For this small-scale inquiry, we were concerned with collecting naturalistic qualitative data through which we could gain an insight into observed behaviours (Papatheodorou and Luff, 2012) and amass a ‘holistic overview of the context under study’ (Punch and Oncea, 2014, pg. 147). Hopkins (2008) notes that the validity of qualitative research is more likely to be questioned due its lack of scientific methodology, however, the richness and integrity of the data can help to address such concerns.
[bookmark: _Hlk1916851][bookmark: _Hlk1920783][bookmark: _Hlk1912774][bookmark: _Hlk1906554][bookmark: _Hlk2162645]Through non-participant observations we were able to obtain authentic, context-specific data about how a particular environment impacted behaviour and learning (Papatheodorou and Luff, 2012). Simpson and Tyson (2003) believe that observation is key to gaining direct access to the interactions that are the focal point of the research and that information gathered through observations can enhance the quality and value of data gathered through alternative means. The Leuven 5 point Scale of Active Engagement (Appendix 1) was selected as our observational tool to measure engagement levels as the scales have been widely tested and are noted for their reliability, accessibility and ability to support practitioners to identify children’s level of involvement in observed activity within educational settings (Woods, 2016). Furthermore, Fisher cited in Woods (2016) suggests that by observing involvement, practitioners are able to note when deep learning occurs. However, Evans (2018) raises ethical concerns about the Leuven’s scale frequent improper use in education as a tool for assessment rather than for studying the effectiveness of the environment.
[bookmark: _Hlk2016622]Using the scales as a guide, we devised an observation schedule (Appendix 2) for recording the level of engagement of each child once in both settings ensuring that we added a box where we could make notes on each child.  We felt this was important as we did not want to rely on a checklist alone when evaluating a child’s engagement in their environment, as checklists as a sole form of recording data provide a limited and narrow scope of information (Bruce et al, 2015). 
After carrying out the observations, we arranged a focus group interview with the three case pupils where we carried out semi-structured interviews to ask each pupil individually how they felt about the lesson. We decided on a group setting for the interview as this can help lessen any anxiety that a child might have about participating (Gibson, 2007) and chose semi-structured interviews for their flexibility and informality (Newby, 2014). We compiled a list of child-friendly questions beforehand as a guide (Appendix 3), including mostly open-ended question as Cohen and Manion (1994) suggest that they have a number of advantages; they encourage co-operation, enable the interviewer to gain a deeper understanding of the respondent’s knowledge and can lead to unexpected answers. We decided against the use audio recording equipment as we felt that there would be ethical implications in doing so (risk to anonymity of participants and further consent needed), choosing to record answers by hand instead. However, Markle et al (2011) recommend the use of audio recording technology where possible to capture an audio trail of data, which helps ensure its authenticity and validity. 
Individual and collaborative reflective practice is considered to be a key component of action research (Peters, 1985). Pollard (2008) suggests that reflective practice can lead to quality of teaching and learning and that reflective activity is enhanced when carried out with a colleague. We chose to use a combination of two reflective models (Appendix 4) when reflecting on the data: Brookfield 4 Lenses (Brookfield, 1995) and Gibbs’ Reflective Cycle (1988). Brookfield suggests that to become a critically reflective teacher, one must examine what has occurred through different points of view, which he describes as interconnected ‘lenses’: the autobiographical lens, the students’ lens, the colleagues’ lens and the theoretical lens. We decided that this model would help us look at the data from different vantage points and not just out own, however, we decided to adapt this model by adding questions from Gibbs’ Reflective Cycle to each lens as prompts. Critics claim that this model is too introspective in that it does not give enough attention to considering the viewpoints of others such as colleagues and learners (Blake and Gillian, 2007) however combined with Brookfield 4 Lenses, we felt that it would help us to think systematically about each phase of the activity. The triangulation of our data also helped to ensure its validity and reliability (Newby, 2014). 
 

Ethical Considerations
When conducting action research in education, there are ethical implications that need to be taken into consideration. Before gaining consent to carry out this research, I submitted a detailed Ethics form to the University Ethics Committee, outlining the intentions of my research. The BERA (2018) guidelines and UWTSD’s Research Ethics Code of Practice (2017) stipulate the need to acquire informed consent from participants. When children under the age of 16 take part in research, consent should be obtained from parents/guardians. However, in accordance with the UWTSD Ethics Code of Practice and Article 13 of the UN Convention of the Rights of the Child (1989), children should also be actively engaged in the consent process and give their ‘assent’ when involved in research. We obtained parent consent through a letter explaining the research project and created a child-friendly assent form (Appendix 5). Children were required to draw a ‘smile’ or an ‘upside down smile’ on a face, in accordance with whether they agreed or disagreed to be involved in the research. We also made the children aware that under Article 12 of the UNCRC, they had the right to withdraw from the research at any point. 
[bookmark: _Hlk2438889][bookmark: _Hlk2249087]In accordance with Bera guidelines, all data collected was kept confidential and was not viewed or discussed with anyone other than my research partner. Data was also anonymised through the use of pseudonyms for the school and participants in order to protect the identity of the research participants and the schools. We conducted the research with a commitment to remaining unbiased and respecting the privacy of the participants by remaining as non-intrusive as possible (Papatheodorou and Luff, 2012).

Lesson study 1 results and analysis
Context
We decided to base our lesson study on two Mathematics lesson as Maths lessons take place in the morning in our retrospective schools, a time of the day when we both felt that pupils’ concentration levels were at their highest. Wile and Shouppe (2011) suggest that student engagement could be impacted by the time of the day that academic subjects are taught. After discussion, we decided to include pictorial, concrete and abstract Maths (CPA) in both our lessons as Haylock and Cockburn’s (2013) connections model emphasises the importance of supporting children to make connections between different representations of Maths. Both lessons were 1 hour; 30 minutes taught indoors then outdoors. We agreed that during indoor learning, pupils would engage in a task that involved writing. During outdoor learning, pupils would be set a challenge that involved hands-on experiential learning. This would enable us to evaluate how engaged the pupils were with two different kinds of activities in two different environments.
Lesson 1 was taught in my school where children regularly engage in outdoor learning through enhanced provision. The pupils were learning about fractions and the lesson objective was to find halves and quarters (Appendix 6). The pupils would be using the grouping method to achieve the lesson aim both indoors and outdoors.
Indoors 
Both lower ability/ higher ability pupils attended the warmer on the carpet before separating into two groups; a part of the lesson which can be relatively chaotic due to there being a total of 28 pupils sat closely together in a confined space. Lesson warmers always start with a lively Big Maths jingle, where pupils are encouraged to dance and sing along. I was unsurprised that the notes on the indoor observation schedule (Appendix 7) revealed that Pupil A was not engaged during this part of the lesson. During previous lesson, I had noted her sitting and sometimes holding her hands to her ears during jingles. During my own reflection on the lesson (Appendix 8), I had also noted that it was ‘noisy on carpet’. According to the notes, neither Pupil B or Pupil C were engaged on the carpet; Pupil B ‘not taking anything in’ and Pupil C was ‘messing around’ and ‘laughing’. 
I was surprised that the engagement level did not improve during the rest of the lesson indoors during book work. The Leuven scales (Appendix 7) indicate that Child A’s overall engagement indoors was 3 (Moderate) Child B’s was 1 (Extremely Low) and Child C’s was 2 (Low).  During my own reflection on the lesson, I had also noted that my research partner had felt that some pupils found it difficult to concentrate during this part of the lesson. In retrospect, I feel that the size of the group (14 pupils) limited my ability to gain a true sense of how engaged the pupils were in the task; the demand for my attention is usually high during this part of a normal Maths lesson. Furthermore, Child C is a high achiever in Maths and has previously complained about the need to show his answers pictorially, so his low engagement might could be explained by his frustration with this particular element of Maths that is favoured by my school.

Outdoors
The data produced from the Leuven scales and the notes on the Outdoor observation schedule (Appendix 9) indicate that pupil engagement improved significantly when the lesson moved outdoors; Pupil A went from Moderate to High (4) and Pupil C went from Low to Moderate (3). The biggest difference was seen in Pupil B, whose engagement rose from Extremely Low to Extremely High (5). The pupils in my class regularly experience outdoor learning, but only through play-based, enhanced provision tasks in the concrete yard allocated to them, so they were noticeably excited when I informed them that half of their Maths lesson was going to take place outside. My pre-assumptions that they would be too ‘keyed-up’ when outside and would struggle to differentiate learning time from play time were proved to be wrong; all pupils appeared to listen well and be focused on the task, which was also confirmed by my research partner’s observational notes. According to her notes, Pupil A was ‘very engaged,’ Pupil B was ‘absolutely focused,’ and Pupil C was ‘engrossed in the activity,’ even though this was short-lived. In my own reflection, I had noted that the pupils were ‘smiling and having fun’ and particularly ‘loved using chalk outdoors’.
Semi-structured interviews
The semi-structured interviews which followed the lesson (Appendix 10) also confirmed that the pupils enjoyed the experience. When asked what they enjoyed about learning outside, answers included: ‘using chalk,’ ‘drawing with chalk,’ ‘working with blocks,’ and ‘being outdoors in the fresh air’, which ‘switches the brain on’. Pupil C stated that he ‘didn’t usually go outside and it was fun’. When asked what they thought about being outdoors during learning time, answers included: ‘It’s fun...if it’s cold it makes us shiver,’ ‘It’s a good idea sometimes,’ ‘fresh air,’ and ‘weird because we always do work inside. When questioned on whether there was any aspect of learning outdoors that they did not like, they all answered ‘No’. When asked whether they would prefer all their future learning to be outdoors, Pupil A and Pupil B stated that they would prefer to be taught both inside and outside, whilst Pupil C said that he would prefer the outdoors.
I believe that the case pupils achieved the lesson objective through a combination of pictorial, concrete and abstract Maths. Challenging them to physically group objects outdoors to make halves of numbers helped develop their thinking skills and bring Maths to life. The use of chalk to record the sums on the ground brought enjoyment to the abstract element of Maths that some children can find challenging (Hornigold, 2017). 
When discussing what we needed to change before Lesson 2, we agreed that the process of gaining assent from all the pupils before Lesson 1 commenced was chaotic due to the large number of children present and that my research partner would gain assent in advance of Lesson 2 to minimise disruption. My research partner found it difficult to observe the three case pupils in the midst of such a large group, so we decided that Lesson 2 would be taught solely to a small focus group of just 6 pupils. 

Lesson Study 2 results and analysis
Context
Lesson 2 was taught by my research partner in a school where Year 2 pupils do not engage in any outdoor learning and pupils are taught Maths in smaller-size focus groups with no whole class warmers. The objective of the lesson was to use standard units to measure in metres (Appendix 11) and the focus group was a higher ability group of 6 pupils, from whom my research partner selected three case pupils.
Indoors
The lesson was conducted in a small room away from the main classroom with no I.T access and the children were seated around a small table. During the introduction, the engagement levels of the case pupils were mixed. According to my observation notes from the indoor observation schedule (Appendix 12), Child A was ‘slumped in his chair,’ ‘distracted,’ and had picked up a pencil pot from the middle of the table and was playing with it under the table. He was also ‘humming,’ and did not talk to his neighbour during the Think, Pair, Share activities. In contrast, the engagement levels of Child B and C were high; Child B was ‘engaged’, ‘focused’, happy to volunteer answers and maintained ‘good eye contact with the teacher’. Similarly, Child C, although quiet and not willing to volunteer answers, appeared to be focused, shared thoughts with his neighbour and maintained ‘good eye contact with the teacher’.
[bookmark: _Hlk2255946]All three pupils were concentrating when completing the pictorial worksheet. Child A’s engagement level increased as he was ‘more focused’ and both Child B and C’s concentration was high during its completion. My research partner had also noted during her reflection that the pupils ‘enjoyed working on the worksheets’. 
Overall, Child A scored a 2 on the Leuven scales indicating a Low level of engagement whilst both Child B and C scored a 4 indicating a High level of engagement.
Outdoors
[bookmark: _Hlk2256450]The lesson then moved to the concrete yard directly outside the classroom. It was a windy day but the pupils appeared to be excited at the prospect of learning outside. The teacher set the pupils a fun challenge where they had to answer a series of questions by measuring distance in metres using Trundle wheels and small cones. Unfortunately, only 1 Trundle wheel worked so she had to substitute them for measuring tapes, however, disruption was minimal.
At the beginning of the activity, my notes from the outdoor observation schedule (Appendix 13) said that Child A was ‘running around in a circle’, ‘not passing the cones to partner properly’ and seemed ‘disinterested in task’. However, his concentration on the task gradually improved and he started to ‘have a discussion with partner’ about the task. Both Child B and C’s engagement levels were high; I noted that they were both ‘working out the best way to carry out the task’, ‘smiling’ and ‘focused’ with Child B ‘giving clear instructions to partner during task’. The Leuven scales indicate that all three pupils’ overall engagement levels increased outdoors; Child A’s increased from 2 to 3 (Moderate) and Child B and C’s increased from 4 to 5 (Extremely High). My research partner’s reflection model (Appendix 14) also correlates this data indicating that, despite finding the task challenging, the pupils enjoyed the collaborative approach of working outdoors and using new equipment. 
Semi-Structured Interviews
The data gathered from the semi-structured interviews with the three case pupils in the focus group that followed the lesson (Appendix 15) validated the data produced by the Leuven scales and the observational notes.
When asked what they enjoyed about learning outside, all three children’s answers included ‘measuring’, with Child B and C specifically mentioning using the cones and Child B stating that they could ‘walk up and down’. When questioned further on how they felt about being outdoors during learning time, all three pupils gave positive responses; Child A stated: ‘It’s fun’, Child B: ‘It’s good cos I had lots of air and more space to work’ and Child C: ‘There was lots of space. I could take as much time as I wanted. I liked being with my friends’. On her own evaluation of her lesson (Appendix 14), my research partner had also noted that the pupils appeared to enjoy having more space than they are normally used to. 
When questioned on whether there was anything that they didn’t like about being outdoors only Pupil C responded negatively by saying it was too cold. When asked if they would prefer to have all their lessons inside or outside, both Pupil A and B chose outside due to it being ‘more fun’ (Pupil A) and ‘because of the breeze and more space’ (Pupil B). However, Pupil C chose inside due to warmth and the fact that ‘most of the time it’s cold’ outside.
I believe that my research partner was successful in achieving her lesson objective through the use of both pictorial and concrete materials. As the focus group was small, I felt that my presence was more noticeable indoors, especially as space inside the room was limited. Simpson and Tuson (2003) acknowledge the difficulties with adopting the ‘fly-on-the-wall’ stance as a classroom observer and recommend avoiding eye contact with the children. However, in such a small group, I found it difficult to blend into the background and was aware that my presence could affect the accuracy of the data.

Discussion of research findings
The results from this action research suggests that pupils were more engaged in the lesson when outdoors. We both felt disheartened to learn that pupils’ engagement levels were not higher indoors and agreed that it is difficult to attain individual pupils’ true level of engagement whilst teaching. On closer analysis of the data produced from the indoor observation schedules (Appendix 7&12) it appears that overall, pupils were more engaged indoors during Lesson 2. We can only presume the reasons for this, however, we felt that the smaller group size and lower noise level in the room might have helped to improve pupils’ concentration. The observational notes from Lesson 1 also indicate that all case pupils were distracted and not engaged fully, during the warmer, which was the busiest and noisiest period. Surprisingly, noise level is not a factor we had even considered whilst discussing the advantages and disadvantages of each environment, however, there is a wealth of prior research that indicates that classroom noise levels can negatively impact student learning Woolner and Hall (2010) and Dockrell and Shield (2006).
We conceded that pupils might find the outdoors a quieter and calmer environment, where they could focus more easily; academic literature on the benefits of outdoor learning also confirms that learning outdoors can help to improve pupil engagement. The Natural Connections Project, a four year programme by Plymouth University, which ran from 2012 to 2016, aimed to bring pupils from 125 schools in England closer to the natural environment. When surveyed, 92% of teachers reported that pupils were more engaged when learning outdoors and 92% of the participants said that they enjoyed their lessons more when outdoors. On analysis of both lesson reflections (Appendix 8&14), it is also evident that both my research partner and I had felt that the pupils were focused when outdoors.
Further evaluation of the data from the interviews with the pupils (Appendix 10+15) indicated that they enjoyed the space and ‘fresh air’ whilst learning outdoors. Bilton (2010) argues that space is vital for children to enjoy being physically and mentally active and the strength of the outdoor environment in comparison with the indoors is that it can offer children a larger scale to move and work in. Furthermore, research carried out by Roger and Evans (2008) suggests that boys may need more space than girls whilst Bates (1996) claims that overcrowding within school environments can lead to increased aggression in boys and isolation in girls.
Data from our lesson reflections and both sets of focus group interviews also indicated that the pupils enjoyed the movement and experiential element of the lesson outdoors. During the semi-structured interviews from Lesson 1, it became apparent that pupils loved using outdoor chalk and the ‘blocks’ (a mixture of outdoor materials including plastic bricks and stones) and in Lesson 2, they reported to enjoy using the measuring tape and cones. Bilton (2010) argues that modern schools offer a lack of movement opportunities which can cause children to feel frustrated. She advocates an outdoor environment, where children can move around freely and interact with adaptable equipment and resources, which can aid cognition and language development. 
In summary, the research findings appear to correlate directly to the literature around this topic.

Conclusion
For a small scale research inquiry conducted over just two 1 hour lessons, I feel that I have gained a valuable insight into the potential of the outdoors as a complete learning environment which can improve pupil engagement. The general consensus of the academic literature examined during the course of this lesson study is that children’s physical needs to be acknowledged when choosing which learning environment is best for them and their energy and natural curiosity harnessed and stimulated. There is compelling evidence that suggests that the outdoors can offer a greater contrast of learning opportunities (Bilton, 2010) and (Beames et al, 2012)   and based on my findings, I am now more inclined to agree that this could be the case. 
However, despite the richness of the qualitative data produced in this classroom research, it lacks representivity due to the small number of case pupils involved and the short cycle of lessons. My research partner and I deliberately selected children whom exhibited varying levels of engagement, in an attempt to make our sample as representative as possible and increase the reliability of our data. However, we acknowledge that poorer weather conditions or a different subject other than Maths, might have led to a different set of data. We can only surmise that other children might also show higher levels of engagement when learning outdoors and would need to increase the cycle of lessons and number of case pupils to test our data and ensure reliability. However, Lincoln and Guba (1985) argue that qualitative researchers should be more concerned with the ‘trustworthiness’ of their data over its validity and reliability and Stenbacka (2001) suggests the need to redefine the notion of validity in qualitative studies.
I believe there were disadvantages of the methodology chosen which also reduces the validity and reliability of our data. Firstly, data produced from non-participant observations is subjective and as a method it has disadvantages; unlike participant observation, the observer is merely a ‘fly-on-the-wall’. This means that he/she cannot probe the participants to establish their feelings and reasons for their behaviour resulting in the data being subject to their own interpretations of what occurred. Furthermore, we chose focused non-participant observations through the use of the Leuven’s scales in a pre-designed observation schedule to help guide us during our observations. On reflection, we both felt that it was difficult to generalise findings from just one overall level of engagement for each pupil in each environment and conceded that the data produced from the observation schedules was limited and lacked context.
We also felt that there were external factors that decreased the validity of our findings. The context of the research was imbalanced as the use of the outdoors in our schools varied significantly. Even though neither group of case pupils experience outdoor learning during regular time-tabled lessons, the outdoor environment was not as new to the case pupils from Lesson 1 than it was for the case pupils from Lesson 2, which may have influenced their feelings about the environment. The subject itself might also have impacted the levels of engagement at different points in the lesson, regardless of the environment. Some children find Maths more challenging/ exciting than others so we cannot presume that the engagement levels would not have altered if we taught a different subject, for example, literacy. 
However, regardless of these extenuating circumstances, we still agreed that the raw data from the semi-structured interviews produced compelling evidence that learning outdoors can improve pupil engagement; five out of six children wanted to experience more learning outdoors and three out of six children would prefer all their learning to be outdoors. 


Recommendations
If I was to conduct this lesson study again, I would not include warmers or book work and the pupils would solely undertake experiential, concrete Maths both indoors and outdoors. This would make it easier to make a direct comparison between engagement levels over the two lessons. I would also make the lesson cycle longer and include a higher number of case pupils, potentially repeating Lesson 1 and 2 with different pupils.
I also felt that our research question was too vague. When we set out to complete this classroom research, we hadn’t chosen which subject we would focus our lessons on. In hindsight, we should have chosen the subject before we chose our research question to avoid the risk of it being too obscure. The word ‘pupil’ is also too vague and could encompass children of any primary school age. My new research question would be, ‘How can we improve the engagement levels of Year 2 pupils in Maths through the use of the outdoors?’
I believe the results of this classroom research will encourage me to integrate the outdoors into future lessons. I acknowledge that there are multiple reasons why the outdoors is currently not utilised fully by primary schools in Wales, including lack of resources and equipment, staff ratios and poor weather conditions. However, I am excited about the potential impact of this environment on pupil engagement, creativity and cognitive development and am keen to carry out further classroom research into outdoor learning with future colleagues.                                                    
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