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Abstract

Past research has supported the Attention Restorative Theory by documenting how interacting with nature can improve attention and wellbeing by restoring mental resources. Additionally, there have been few studies documenting the psychological responses experienced when exposed to live nature. Literature on the effects of indoor nature on wellbeing and involvement has focused exclusively on adults and older children and other settings outside of education such as hospitals, care homes and offices. With many of these studies looking at the impact of natural views rather than live nature. Additionally, literature on the impacts of nature on children have mostly focussed on outdoor settings.

This study addressed the research question: "How effective is nature in the classroom at increasing children's wellbeing and involvement?". This study hypothesised that nature in a classroom environment would positively affect wellbeing and involvement. This study had three objectives: to identify if nature in the classroom increased children’s wellbeing and involvement; to identify any decrease in wellbeing and involvement when nature was taken out of the classroom; lastly, to explore how children interacted with nature.

This study employed multiple methods to test the affects of nature on wellbeing and involvement for children aged 3-4 years in a Montessori preschool setting. A sample of 27 children were used to collect both quantitative and qualitative data. The study firstly tested the hypothesis using Ferre Laevers Leuven scales for wellbeing and involvement. Additionally, the findings were supported using data from the Mosaic approach, written field notes, audio field notes and interviews with class teachers. The data was analysed using SPSS and NVivo. 

The findings from the research suggest that there was a slight positive effect from exposure to indoor nature on children’s wellbeing and involvement. The findings support the hypothesis that exposure to indoor nature can positively effect children’s wellbeing and involvement. Other themes include observations of positive behaviour and children regulating their emotions when nature was present. These findings support previous research into the positive impact of indoor nature on wellbeing and involvement. Thus, indicating the need for further research into the impact of live nature in classroom settings.
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Glossary of Terms

	Term
	Definition

	Confidence interval (CI)
	The mean of an estimate +/- the variation in the estimate.

	t value
	The ratio of the difference between the mean of the two sample sets and variation that exists within the sample sets.

	p value
	Probability value, how likely the data could have occurred under the null hypothesis.

	r
	Correlation coefficient, measures any linear trend between two variables.

	Nvivo
	Software for qualitative data analysis.

	SPSS
	Statistical package for social sciences, analysis quantitative data.
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Chapter 1: Introduction
This chapter introduces the study outlining the context and rationale, the research problem, aims, objectives and research question, the significance of this research, and lastly the sequence and purpose of each chapter.  
 
It has been well documented that contact with nature has a positive effect on child attainment, mental health, emotional regulation and overall well-being (Tennessen and Cimpricht, 1995; Wells, 2000; Taylor, Kuo and Sullivan, 2001; Wells and Evans, 2003; Puhakka et al., 2019). Therefore, if learning outside is beneficial for overall development, then it would be reasonable to consider that there could be potential for incorporating nature into the classroom to promote wellbeing and involvement.  

Fattore et al (2009) found that physical features from children’s natural environment provided a sense of wellbeing, predominantly when the environment allowed them to be free to actively engage. In addition, The Children and Young People report by Natural England (2023) found that 88% of children agreed with the statement “being in nature makes me feel happy”. Despite this only 33% of children said they had frequent lessons outside (Natural England, 2023).  
 
According to Natural England (2009) 13% of children in the UK do not spend time outdoors for leisure. Children are becoming disconnected from nature, with lack of free play and increasing time spent inside (Karsten, 2005; Malone, 2007; Louv, 2008). Not having the daily benefits from being in natural environments, children’s mental health, wellbeing and academic performance may deteriorate (Wildlife Trust, 2024).  
 
With these changes in society limiting children’s time outside, it may be more important for educational settings to provide opportunities to be in a natural environment as this may be the only opportunity children have to engage with nature. If elements of nature can decrease negative emotions, increase positive feelings, increase attention and reduce misbehaviour, then nature should be incorporated in the learning environment (Ke-Tsung Han, 2009). However, there are limited studies that have explored the effects of indoor nature on children in educational settings (Ke-Tsung Han, 2009). Moreover, there are limited studies that explore the positive effects of live nature such as plants (Ke-Tsung Han, 2009).  

The importance of research in this area is evident as  other researchers acknowledge the lack of research in this area. Additionally, the cohort of children who participated in this study were either babies or were born during the Covid-19 lockdown. Therefore, the children in this study spent the first part of their lives away from early years settings. When children play in environments with other children such as nursery, they develop social skills such as cooperation, negotiation, teamwork and learn how to express opinions and listen to peers (Fantuzzo et al., 1998; Howard & McInnes, 2013; Singer et al., 2006; Egan et al., 2021). This interaction supports wellbeing, which unfortunately, the pandemic restrictions disrupted (Egan et al., 2021).    
 
Furthermore, parents have indicated that their children faced a lack of interaction and missed relationships with peers during the lockdown (Egan et al., 2021). Additionally, some parents reported anxiety, loneliness, clinginess, increased levels of isolation and low mood (Loades et al., 2020; Orgiles et al., 2020; Egan et al., 2021; O’Keeffe and McNally, 2021). Moreover, results from a Save the Children survey found that 56% of children who were not in contact with their peers were less happy and had higher anxiety (Save the Children, 2020). Lastly, findings from a cohort study by Sato et al (2023) found associations between the pandemic restrictions and delayed development at 5 years old. Therefore, it will be interesting to see if nature has a positive impact on increasing wellbeing and emotional development.  
 
As the researcher, my motivation for this study is to investigate if nature placed in the classroom can have a positive impact on children's wellbeing and focus. Thus, the expectation from these results is to provide us with ways to improve our current classroom environment.  
 
Therefore, this study explored the impact of different types of live nature on children’s wellbeing and involvement. This study focussed on children aged 3-4 years attending preschool. The aim of this study was: To gain an understanding of how nature can influence children’s wellbeing and involvement in a classroom environment. The objectives of this research were:  
1. To identify if nature in the classroom can increase children’s wellbeing and involvement. 2. To identify any decrease in wellbeing and involvement when nature is taken out of the classroom.  
3. To explore how children interact with nature in their classroom, and to evaluate which types of nature have the most impact.  
Through these objectives of this research sought to answer the research question; "How effective is nature in the classroom at increasing children's wellbeing and involvement?".  

The sequence and purpose of each chapter is as follows: Chapter two is a review of existing literature and research in this field. Chapter three outlines the methodology used to address the research question. Chapter four analysis the results from the data collected. Chapter five is a discussion of the key findings in relation to the research question. Chapter six is a summary of the key findings with a focus on study limitations. 

The next chapter will be the literature review, which will assess relevant research around the topic of this study creating a theoretical framework. The purpose of this chapter is to find gaps in current research and to explore similar and opposing opinions.  

















Chapter 2: Review of Literature

Introduction
This literature review will examine the existing literature on the main theories that explain the effects of nature on wellbeing and focus. The literature review is made up of four parts; contextualising the study within the literature, identifying theoretical frameworks around exposure to nature, evaluate past empirical research on exposure to indoor nature, and finally any gaps in the literature to examine in this study. The literature review is based on the research question: "How effective is nature in the classroom at increasing children's wellbeing and involvement?". The research aim is to gain an understanding of how nature can influence children’s wellbeing and involvement in a classroom environment. 
Contextualising study
Children aged three to four years are reaching important stages in their social, emotional and cognitive development. At this age children will be reaching Piaget’s (1936) preoperational stage, participating in symbolic play, using imagination and role play. Furthermore, according to Erikson (1950) at this age they will be in the ‘initiative vs guilt’ stage, asserting themselves, controlling and directing play and social interactions. Lastly, according to Vygotsky (1962) Sociocultural theory, at preschool age, children’s social interactions become important for cognitive development (Vygotsky, 1962). 

When a child feels at ease, displays spontaneity, self-confidence and enjoyment, that individual is in a state of positive well-being (Laevers, Moons, & Declercq, 2013). Additionally, an essential element to wellbeing and learning is the use of all the senses, when opened to these senses, an individual experiences movements and bodily sensations, which result in elevated levels of involvement (Waite, 2011). Wellbeing and involvement both affect the other, thus higher levels of involvement results in higher levels of wellbeing (Biorgen, 2015). The ability to pay attention is one of the most important skills an individual owns, which supports problem solving, negotiating, regulating behaviour and engaging in positive social interactions (Barton et al., 2016). 

There has been a wealth of research well documented on the links between exposure to nature and its benefits including: increased ability to focus and keep on task, enhanced cognitive abilities, improvements in health and well-being, help regulate emotions, improve behaviour, boost self-discipline, improve social interactions and improve academic competencies in children (Tennessen and Cimpricht, 1996; Grahn et al., 1997; Wells, 2000; Taylor, Kuo and Sullivan, 2001; Korpela et al., 2002; Wells and Evans, 2003; Berto, 2005; Matsuoka, 2010; Roe and Aspinall, 2011; Huynh, Craig, Janssen, & Pickett, 2013; Zhang et al., 2013; Chawla, 2014; Cooley et al., 2014; Cooper, 2015; Warber et al., 2015; Harris, 2017; Yıldırım and Akamca, 2017; Becker et  al., 2018; Puhakka et al., 2019; Dabaja, 2021; Mason et  al., 2022; Vella-Brodrick & Gilowska, 2022). 
In addition to wellbeing and involvement benefits, research has found that contact with nature during childhood can influence creativity (Li et al., 2022). Furthermore, Plambech and Van Den Bosch (2015), used Wallas’s (1926) framework to explain their studies results. Nature exposure was found helpful in the preparation and incubation stage of creativity (Plambech and Van Den Bosch, 2015). 
Despite these benefits, there is still concern over children’s increasing tendency to spend less time in nature than earlier generations (Karsten, 2005; Bird, 2007; Malone, 2007; Louv, 2008; Sella et al., 2023). Children’s failure to connect with nature could negatively affect their wellbeing, health, behaviour and ability to focus (Burls 2007; Louv 2010; RSPB Richardson et al., 2015; Gelsthorpe, 2017; McAnally, Robertson and Hancox, 2018). Richard Louv (2005) used the term ‘Nature Deficit Disorder’ to explain this disconnection from nature, resulting in diminished use of senses and attentional difficulties. 
Unfortunately, some children have limited access to nature near their homes (White, 2004; Wildlife Trust, 2019). Therefore, schools and early years settings, where children typically spend 40 to 50 hours per week, may be their only opportunity to experience nature (Malone and Tranter, 2003; White, 2004; Wildlife Trust, 2019). A poor school environment can have negative impacts on children (Plotka, 2016).
Since a large amount of time is spent in educational settings, there has been research investigating into the benefits of nature in schools such as playgrounds and gardens, forest school programmes, growing programmes, and bringing the curriculum outside (Roe and Aspinall, 2011; Chawla, 2014; Kelz et al., 2015; Browning and Rigolon, 2019; Austin, 2022; Amicone et al, 2024). 
Research has found that spending time in nature via an educational setting can improve concentration and attention, improve social skills, increase enjoyment and engagement with lessons, improve behaviour, increase connection to nature, and make them more resilient (Chawla et al., 2014; Berto, Pasini and Barbiero 2015; Evans and Roderer 2015; Amicone et al., 2014; Becker et al., 2020; Birch, Rishbeth and Payne, 2020, Harvey et al., 2020; Austin 2022; Kelz, Amicone et al, 2024; Sell et al., 2023). Additionally, research by Faber-Taylor and Kuo (2008) found that symptoms of ADHD in children were reduced when exposed to nature and experienced increases in concentration (cited through Becker et al., 2020).
Furthermore, studies comparing indoor classrooms to outdoor classrooms found more health and wellbeing benefits, fewer children off task and fewer teacher redirections in the outdoor classroom conditions (Largo-Wight et al., 2018; Dabaja, 2021; Johnstone et al., 2022; Mann et al., 2021; Vella-Brodrick & Gilowska, 2022; Sella et al., 2023). Furthermore, research by Grahn et al (1997) and Ulset (2017) found connections with the Attention Restorative Theory, where children were able to switch back and forth between two states of attention when in an outdoors setting. 
However, A study by Largo-Wight et al (2018) only found a slight difference between the two conditions, with teachers reporting “somewhat better” when seeing children’s enjoyment and wellbeing outdoors. Moreover, a study by Maynard, Walter and Clements (2013) found nature to equally excite children as well as calm them. In 2016 the UK Natural Connections Project by Natural England discovered children from 125 schools across Southwest of England were happier, motivated and more engaged when taking their classes outside in their natural environment (Natural England, 2016; Austin, 2022).  
Additionally, more recently, school gardens have been found to be beneficial in the aftermath of the COVID-19 pandemic, with more prominence on bringing teaching outside in nature (Austin, 2022). However, there are some difficulties faced when incorporating outdoor programmes and utilising natural spaces in educational settings such as, curriculum pressure, time, costs, teacher competence and access to training (Austin, 2022). 
Contact with nature does not need to be entirely via outdoor programs and gardens, children can still gain contact with nature by being around natural indoor elements or being exposed to virtual versions of nature (Calpaldi et al., 2015). Studies by Chawla et al., (2014), Han and Ruan (2019) and Harveya et al., (2020) have found improvements in children’s positive emotions when nature is in the environment. Moreover, Chawla et al., (2014) used Ulrich’s (1983) Psychoevolutionary theory to explain that exposure to nature may have created an environment that is perceived as safe, thus creating positive emotions. 
Furthermore, in early years settings, being close to nature, being exposed to these natural indoor elements, allows children to freely interact, encouraging curiosity, discovery and exploratory learning, thus increasing attention and focus (Wells, 2000; White, 2004). Additionally, starting this interaction with nature in the early years will develop a desire to be in nature when they are older (Kellert, 2012 cited through Harvey et al., 2020).
Theoretical framework
Children in their early years should be encouraged to discover their natural sense of self in relation to the natural world (Phenice and Griffore, 2003 cited through White, 2004). This is because according to the Biophilia Hypothesis, children are born with the natural sense of relatedness and poses an innate empathy towards nature (White, 2004). Thus, biophilia needs to be nurtured from an early age (Tilbury 1995; Sobel 1996; Wilson, 1997, cited through White, 2004; Kellert, 2005).
Wilson’s (1984) Biophilia Hypothesis suggests that every individual has an innate biological connection to nature, a need to affiliate with life and lifelike processes (Kahn, 1997; Grinde and Patil, 2009). According to the Biophilia Hypothesis, our ancestors depended on connecting with nature for survival and positive wellbeing (Kellert and Wilson, 1993, cited through Calpaldi et al., 2015). Only recently have humans been living in urban environments, thus the need to connect with nature is still apart of us (Wilson, 1984, cited through Calpaldi et al., 2015).
Despite this, children’s relationship with the natural world is still declining, with the majority growing up in urban areas, limited by low biodiversity (Clements, 2004; Turner and Dinetti, 2004). Furthermore, a study by Hand et al (2017) found that children were spending less time in nature despite living near biodiverse areas. Which might suggest that children are not viewing wild natural spaces as interesting or safe places to play (Hand et al., 2017). Therefore, schools and early years settings might create opportunities to explore wild nature in a safe and interesting environment.
Another psycho-evolutionary theory that was based on the Biophilia Hypothesis is Kaplan and Kaplan (1989) Attention Restorative Theory. Over the years there has been a wealth of literature documented on the benefits of contact with nature and its restorative and positive impact on mental health (Hartig, 2007; cited through who, 2016). Attention Restorative Theory describes two types of attention, directed and involuntary, where directed requires more effort and concentration (Kaplan and Kaplan, 1989; Barton et al., 2016; Joye and Dewitte, 2018). Once directed attention is depleted attention fatigue occurs (Kaplan and Kaplan, 1989; Joye and Dewitte, 2018). 
This type of attention is used in everyday life and can have detrimental effects such as inattentiveness, being easily distracted, irritable and impulsive (Barton et el., 2016). However natural environments are believed to promote involuntary attention (Taylor and Kuo, 2009; Rogerson and Barton, 2015; Joye and Dewitte, 2018). This is because natural environments are full of fascinating stimuli which increase involuntary attention, resting the individual from direct attention, resulting in reduced fatigue and improved concentration (Roe and Aspinall, 2011; Joye and Dewitte, 2018). These natural ‘soft’ fascinations promote interesting surroundings to capture and hold attention (Roe and Aspinall, 2011; Joye and Dewitte, 2018). 
Additionally, Ulrich et al (1991) Stress Reduction Theory explains that exposure to unthreatening environments that have evolutional benefits for wellbeing and survival encourages stress reducing responses. This reduction in stress restores an individual’s wellbeing (Barton et al., 2016).
Some researchers have investigated why nature is perceived as restorative, some exploring the geometric fractal patterns of nature, its sounds and natural scents from trees and plants (Williams, 2017). Some studies have found links between natures fractal properties and attention restoration (Purcell, Peron, & Berto, 2001; Hagerhall, 2005; Joye, 2007; Joye & van den Berg, 2011; Hagerhall et al., 2015). In Hagerhall et al (2015) study, the alpha responses were found largest for fractals found in nature. 
Natural environments can stimulate all the senses (Louv, 2008). In Japan they have adopted the practice Shinrin-Yoku, also known as forest bathing. The practice of Shinrin-Yoku is to use all the senses to absorb nature (Williams, 2017). When engaging in Shinrin-Yoku, you can absorb the forest fragrance, the dominant colours, natural sounds and touch nature (Barton et al., 2016). As quoted in Louv (2005) “the young only need a taste, a sight, a sound, a touch to reconnect with that receding world of the senses”. 
Research has found evidence to support the practice of Shinrin-Yoku in effectively relaxing the human body and increasing wellbeing, showing importance of engagement with the five senses (Park et al., 2008; Markwell and Gladwin, 2020). One of the most important senses in Shinrin-Yoku is the sense of smell, odours such as phytoncides found in trees positively influence mood (Barton et al., 2016). Similarly, the Proust Effect accentuates the importance of the senses when exposed to smells and sounds (Cretien Van Campen, 2014; Bartolomei et al., 2016). 
Overview of past empirical research:
The RIBA conducted an evaluation on UK primary schools and found that 9 in 10 teachers believed that the design of the school was important, and 91% of teachers felt a well-designed school was important for children’s behaviour (Plotka, 2016). Nature and the environment are believed to improve wellbeing, which has influenced some researchers to look at altering the indoor classroom with natural elements, such as plants, images of nature and access to views (Barton et al., 2016). Benfield et al (2015) found that classrooms with views of nature had positive classroom outcomes. 
Our visual environment can affect our wellbeing (Louv, 2005). There has been considerable research on the effects of visual and auditory aspects of nature (Bentley et al., 2022). Research by Brown et al (2014), Jiang et al (2014) and Li and Sullivan (2016) found viewing scenes of green spaces and woodlands reduced stress. Furthermore, Adachi, Rohde and Kendle (2000) and Shibata and Suzuki (2001), found plants and flower displays to work as a facilitator for creativity. 
Moreover, research by Lanzaro and Ucci (2024) found views of natural elements and plants were seen to promote curiosity and discussion in group A. However, in group B, window views created distraction (Lanzarto and Ucci, 2024). In addition to views through a window, visual images of nature indoors have been found to be stress relieving and as beneficial as actual views (Kjellgren and Buhrkall, 2010).
There have been positive results from research on the effects of natural sounds in an indoor environment. Erfanian et al (2019) suggests that sounds create a sense of place and connect individuals with nature. A study by Buxton et al (2021) found exposure to natural sounds improved health and decreased stress. Furthermore, the study found that bird sounds had the biggest impact on decreasing stress (Buxton et al., 2012). Similarly, Hedblom et al (2014) found bird songs to enhance an individuals experience in urban settings. 
Fewer studies have examined the effects of smell on wellbeing (Bentley et al., 2022). According to the Proust Effect, odours can trigger meaningful memories of the past (Chu and Downes, 2002; Herz, 2016). Satisfying smells, especially if there is a diversity of smells can have beneficial affects on temperament and wellbeing (Spence, 2003; Glass et al., 2014; Glass and Heuberger, 2016’ Haehner et al., 2017; Beerya and Jorgensen, 2018; Li et al., 2022). Tischler and Clapp (2020) found that smell-based memories can create powerful emotional responses (cited through Bentley et al., 2022). One explanation for this is how smells travel to the same part of the brain where we process emotions, where our learning and memory is formed (Firestein, 2001, cited through Bentley et al., 2022). 
Therefore, smells are easier to remember than other senses (Chu and Downes 2000; Herz 2016). Research suggests that odours found in nature can increase emotions, decrease anxiety, improve cognition, increase memories, and improve behaviour (Lorig and Roberts, 1990; Millot and Brand, 2001; Horowitz, 2011; Matsunaga et al., 2011). A study by Finlay et al (2015) found that the smell of herbs was desired, additionally, Bentley et al (2022) found woodland smells to increase wellbeing and increase memories.
With a large amount of research on the benefits of nature outdoors, there is increasing interest in the effects of plants indoors (Bringslimark, Hartig and Patil, 2009). Han, Ruan and Liao (2022) found indoor plants to have positive effects on participants. Moreover, a study by Shibata and Suzuki (2001) found correlations with the Attention Restorative Theory. The study found plants to effectively reduce attentional fatigue when individuals were on a break from work (Shibata and Suzuki, 2001). Additionally, a study by Han (2009) found even exposure to only six limited visible plants had a positive effect on students’ awareness of comfort and friendliness. 
However, the positive effects did not last for the entire investigation. This may be due to the small number of plants (Han, 2009). Additionally, Shoemaker et al (1992) found long exposures to indoor plants created adaptation to their presence and decreased the positive effects. Furthermore, a study by Larsen et al (1998) found that substantial number of plants can negatively interfere with letter identification tasks. Therefore, plants fascinating properties could interfere with some tasks (Larsen et al., 1998).
To gain the greatest number of benefits from indoor plants, we must take their appearance into consideration (Berger et al., 2022). Some studies have found flowering plants to have a more pronounced effect on wellbeing than foliage plants, reducing stress and being perceived as more attractive (Adachi, Rohde and Kendle, 2000; Kim and Mattson, 2002). In addition, a plants, shape, colour, texture and size also affect and individuals emotional and physical response (Hula and Flegr, 2016; Summit and Sommer, 1999; Muderrisoglu et al., 2009; Kaufman and Lohr, 2004; Brascamp, 1996, cited through Berger et al., 2022). Essentially engaging with nature is multisensory, when all senses are stimulated there are increasing benefits (Hedblom et al. 2019; Spence 2020; Bentley et al., 2022). Furthermore, this multisensory experience and playful exploration in nature can connect children to ecological knowledge (Beerya and Jorgensen, 2018).
Conclusion
Currently children are spending a lot of their time in an educational setting, therefore these settings have an opportunity to improve their environment to incorporate biophilic areas which can have cognitive and wellbeing benefits (Determan et al., 2019). Despite many studies finding positive connections between biophilia and wellbeing, there are only a few studies researching the impact of biophilic design on classroom environments (Determan et al., 2019). 
The few studies that have investigated biophilic designs in classroom settings have found positive impacts on children’s performance and behaviour and calming effects (Yin et al., 2018; Lanzaro and Marcella, 2024). Therefore, there needs to be more research into the effects of biophilic designs in classroom environments to investigate the restorative effects (Kellert, 2008; Gillis and Gatersleben, 2015). The next chapter will focus on the methods being used to obtain data, discuss the philosophy and paradigm the study aligns with, a description of the participants and explanation of the research strategy. 



Chapter 3: Methodology

Introduction:

This chapter sets out the research methodology for this research. Firstly, outlining the philosophy and paradigm which informed the study. Secondly, describing the identification of participants involved in the study. Thirdly, there is an explanation about the research strategy, including research design and sampling. This chapter outlines the procedure that was carried out and data analysis before highlighting ethical considerations.

Research philosophy:

The research was situated in a pragmatic approach, where the focus was on the research question; "How effective is nature in the classroom at increasing children's wellbeing and involvement?" The philosophy for this study was post-positivism where multiple methods will be used to identify a belief (Moon and Blackman, 2014). The approach to the theory and development was abduction, where data was collected to se and explore a phenomenon, identify themes and patterns, locate these themes in a conceptual framework and test this through data collection (Moon and Blackman, 2014). 

To investigate the effectiveness of nature being present in the classroom, I adopted a mixed methods approach making use of both quantitative and qualitative data collection and analysis. This allowed for a more holistic understanding of the impact of nature on children’s wellbeing and involvement in the classroom to provide a better understanding of the research question. 

Participants:
The participants for this study were children aged 3-4-years old (n=27) that attended full day nursery. Additionally, one participant was a nursery teacher. All participants attended the same nursery.

Research strategy: 
Research design:
Due to the nature of the study being mixed methods, the study followed a combination of ethnographic  and a quasi-experimental research design. The Leuven Scales formed the quasi-experimental research design. The qualitative data such as field notes, mosaic observations and interviews formed the ethnographic research design. 

Sampling strategy:
Convenience sampling was used to collect data. The participants were the children that were in my class, providing me with easy access to data collection. However, because the subjects were not randomly selected, they were not representative to a larger population (Biggam, 2015). Although, the research question is exploratory, thus the study does not claim findings to be representative of the larger population (Biggam, 2015).

Procedure:
The planning stage:
In the planning phase of the project, children’s views were explored to inform what sounds, smells, scenery, plants and flowers would be the most appropriate to place in the classroom. Taken from the Mosaic approach (Clark and Moss, 2001) , child conferences focused on group sensory activities. 

Firstly, smells that were familiar to the children from previous experience of Forest School, the school garden and their gardens at home were identified. Children were randomly selected (n=8) and placed into groups to observe, touch, and smell different herbs found on the nursery grounds. With blindfolds on they were asked to identify different smells they recognised and where they recognised these smells from. Once the activity was complete the herbs were planted next to their mud kitchen in their free flow garden to freely pick and use. The data collected from this activity provided with knowledge about what smells to use in the classroom diffuser.

Secondly, there was a student conference about familiar bird sounds in their environment at nursery and at home. The same random sampling was used to select groups of eight children to participate in a bird sound identification activity. Different British bird sounds were played from a CD created with the most common sounds they hear in Forest School and in their gardens. Children were blind folded and asked to listen to different bird sounds to record names of birds they could identify. The data collected from this activity provided a list of recognisable bird sounds for the classroom CD. 

Thirdly, using randomly assigned groups of eight children a discussion was facilitated about pictures of flora commonly found in their Forest School, school garden and gardens at home. The children were shown several pictures of different landscapes, which included flora such as trees, plants, and flowers common at their Forest School, in their school garden or in their garden at home.

Children were asked to discuss what flora reminded them of Forest School, their nursery garden and home garden in response to the questions “which is your favourite picture and why?”, “Which picture reminds you of Forest School/nursery garden/garden at home and why?”. The data from these discussions provided information to guide which flowers were used on tables and what colours and plants to have placed around the classroom as well as what landscape posters to place on the walls. 

The responses of 27 three- to four-year-olds were collected for all three activities. All observation notes analysed using thematic analysis (reference? Braun and Clark?)  NVivo. Every child’s expression of types of bird sounds, natural smells and flora were considered as separate units of data. The units were then be grouped into nodes such as plants, flowers, birds, smells, and nature scenes. 

This phase of data generation highlighted the most popular sensory stimuli such as smells, sounds, and sight for example flowers, plants, and nature posters which were the most popular stimuli for evoking memory of nature (Campen, 2014). Using this data, a plan was formulated to set up the classroom for when nature wais present. Before the next phase of the study began there were discussions with the children outlining how their classroom would change and the reasons why to ensure informed pupil assent for the research in addition to parental consent..



Quantitative data collection:
The Leuven Scales of Wellbeing and Involvement (Laevers, 2005) instrument measures pupil wellbeing and involvement through a scores allocated in relation to observed behaviours of the children. It’s a valid tool widely used as a marker of quality learning environments (MacRae et al., 2023).  The Leuven scales used for this study were designed for observations lasting two minutes (Laevers, 2005). The scores in the scales ranged from 1 (shows very little activity/shows signs of discomfort) to five (child is very engaged in their activity/the child enjoys their activity) (Laevers, 2005). The scale positioned the researcher to look at the child from a distance (MacRae et al., 2023). 

Wellbeing and involvement are generated by the learning environment and can give feedback about quality of the learning process (Laevers and Heylen, pg. 15, chapt 2, 2003). Therefore, the Leuven scales were used to measure whether nature in the environment impacted the variables of wellbeing and involvement Leavers (date). However, Leuven Scales can be influenced by own biases, prejudices, and experiences (Biggam, 2015). Therefore, the use of a research journal enabled observations for ensure consistency of scoring. 

Qualitative data collection
Qualitative methods were used to deepen the understandings found from the quantitative findings. 
Alongside the Leuven Scales written field notes were recorded as well as voice recordings. Field notes facilitated rich context for analysis alongside the Leuven Scales (Creswell, 2013; Muswazi and Nhamo, 2013 Gail et al., 1996). Field notes enabled the reconstruction of the dialogue when children were working, a rich description of the physical setting, and a verbal description of the children’s behaviours (Creswell, 2013). 

The use of voice recordings reduced the chances of selecting data and biases. The voice recorder was placed in a location that didn’t distract the children from their work cycle. In addition to the field notes and voice recordings the Mosaic Approach (Clark and Moss, 2001) was used to gather data from a range of sources to gain a child’s perspective. The Mosaic Approach includes the ‘voice of the child’, where children are not passive objects in the research process but social actors (Qvortrup, et al., 1994 cited through Clark, 2005). 
Methods used for this study was observations, photography and drawings of children’s ‘important things’, and tours of the classroom directed and recorded by the children (Clark, 2005). At the end of each three-week cycle children were asked to use different ways of communicating where they enjoyed playing in the classroom and why. The first medium used was drawings. 

After the first three-week cycle, the children were asked to draw their favourite place they liked to play and why. After the second three-week cycle, the children were asked to take a photo of their favourite place to play and explain why. After the third three-week cycle, the children were asked to lead tours around their classroom and use an audiotape to document their favourite places to play and why. 

This procedure was conducted for both ‘nature present’ three-week blocks and ‘without nature present’ three-week blocks. The children were given time and space to express themselves. Additionally, all children were be briefed prior to each activity and given the option to withdraw, ensuring ongoing assent for participation.

Lastly, semi-structured interviews were carried out with class teachers. These interviews can supply powerful data that can provide an insight into the teacher’s experiences, feelings, and opinions (Hallcomb, 2015). Interviews helped reduce observation bias (Biggam, 2015). However, answers can elicit approval from the interviewer (Biggam, 2015). To reduce this bias, I will made sure questions in the interview guide were open ended and was careful not to interrupt the interviewee or supply prompts.

Data analysis:
For the qualitative data collected thematic analysis will be used to look for patterns and themes by grouping data ‘with nature’ and data ‘without nature’ according to similarities. For the quantitative data collected a paired samples t-test will be used to investigate the difference between the variables ‘with nature’ and ‘without nature’ for both wellbeing and involvement. 




Time scale for the research:
	two-week cycles
	Quantitative data collection
	Qualitative data collection

	2 weeks with nature	

Dates:

1st May-12th May
	1 x 2minute Leuven Scale observation per child per week. There are 27 children, all children will be observed using the Leuven Scales. All will have one observation per week. Observations will be over a four-day period from Tuesday to Friday.
	Mosaic observation: drawings of children’s favourite places to play in the classroom. All 27 children will be asked to draw their own picture and label.

Field notes and voice recordings alongside the Leuven Scales. Notes on all 27 children from Tuesday-Friday.

1x interview with class teacher at the end of the two-week block.

	2 weeks without nature	

Dates:

15th May- 26th May
	1 x 2minute Leuven Scale observation per child per week. There are 27 children, all children will be observed using the Leuven Scales. All will have one observation per week. Observations will be over a four-day period from Tuesday to Friday.
	Mosaic observation: drawings of children’s favourite places to play in the classroom. All 27 children will be asked to draw their own picture and label.

Field notes and voice recordings alongside the Leuven Scales. Notes on all 27 children from Tuesday-Friday.

1x interview with class teacher at the end of the two-week block.

	2 weeks with nature	

Dates:

29th May-9th June
	1 x 2minute Leuven Scale observation per child per week. There are 27 children, all children will be observed using the Leuven Scales. All will have one observation per week. Observations will be over a four-day period from Tuesday to Friday.
	Mosaic observation: photos of children’s favourite places to play in the classroom. All 27 children will be asked to take a photo of their favourite place to play and describe.

Field notes and voice recordings alongside the Leuven Scales. Notes on all 27 children from Tuesday-Friday.

1x interview with class teacher at the end of the two-week block.

	2 weeks without nature


Dates:

12th June -23rd June
	1 x 2minute Leuven Scale observation per child per week. There are 27 children, all children will be observed using the Leuven Scales. All will have one observation per week. Observations will be over a four-day period from Tuesday to Friday.
	Mosaic observation: photos of children’s favourite places to play in the classroom. All 27 children will be asked to take a photo of their favourite place to play and describe.

Field notes and voice recordings alongside the Leuven Scales. Notes on all 27 children from Tuesday-Friday.

1x interview with class teacher at the end of the two-week block.

	2 weeks with nature


Dates:

26th June- 7th July
	1 x 2minute Leuven Scale observation per child per week. There are 27 children, all children will be observed using the Leuven Scales. All will have one observation per week. Observations will be over a four-day period from Tuesday to Friday.
	Mosaic observation: Child led tours and voice recordings. All 27 children will lead a tour explaining where they enjoy playing in the classroom and why.

Field notes and voice recordings alongside the Leuven Scales. Notes on all 27 children from Tuesday-Friday.

1x interview with class teacher at the end of the two-week block.

	2 weeks without nature


Dates:

10th July- 21st July
	1 x 2minute Leuven Scale observation per child per week. There are 27 children, all children will be observed using the Leuven Scales. All will have one observation per week. Observations will be over a four-day period from Tuesday to Friday.
	Mosaic observation: Child led tours and voice recordings. All 27 children will lead a tour explaining where they enjoy playing in the classroom and why.

Field notes and voice recordings alongside the Leuven Scales. Notes on all 27 children from Tuesday-Friday.

1x interview with class teacher at the end of the two-week block.



Ethical concerns and mitigation strategies:
[bookmark: _Hlk155466532]the study adhered to the ethical guidelines of the University of Wales Trinity Saint David. As the study involved data collection with young children’s special considerations were needed (Fine and Sandstrom, 1988, cited in Storli and Sandseter, 2019, p.71). Firstly, the study obtained informed consent form from all the parents. Secondly, the children were made aware of the study in plain language to ensure they understood both their own and the researcher’s role during the study, and that they could withdraw from the study at any time (Greg, Taylor, and Mackay, 2007, cited in Storli and Sandseter, 2019, p.71). 

Additionally, ongoing assent was gained from the children prior to participation in each observation. Thirdly, the study involved bringing plants, flowers and essential oils into the classroom, thus required consent and details from parents of any known allergies. All participants were made aware that if any of the children or staff had a reaction to either the plants, essential oils or flowers, then the study would be stopped until the allergen has been identified and removed from the study.   

Additionally, prior to data collection I will get written permission from parents to take notes and record their children in their work cycle. Furthermore, I will have a discussion with the children about the research study to make them aware of how this data will be recorded. 

Conclusion:
The chapter outlined the research philosophy and paradigm. A mixed methods approach was argued as the appropriate methodological approach to answer the research questions and achieve the research aims. This led to exploring the appropriate data analysis tools and outlining the procedures of the study and ethical considerations.  The next chapter will present the results and findings from the analysis the data. 
Chapter 4: Findings and Analysis
Findings and analysis
This chapter presents the findings from this research. These findings include results from the Leuven Scales measuring involvement and wellbeing, findings from field notes and audio recordings, findings from mosaic observations including photo’s, drawings, and classroom tours and lastly, findings from interviews with class teachers. The data from the results support answering the research question: "How effective is nature in the classroom at increasing children's wellbeing and involvement?". In this chapter the quantitative results are presented first, followed by the qualitative results to support findings from the Leuven Scales. 
 
Findings from Leuven Scales 
Null hypothesis: There is no difference between ‘with nature’ and ‘without nature’ and introducing nature into the classroom is ineffective. 
Alternative hypothesis: There is a difference between ‘with nature’ and ‘without nature’ and introducing nature into the classroom is effective.  

There were 27 participants and 162 score entries (N=162). The results from the Leuven Scales involvement scores showed a significant average difference between involvement with nature and involvement without nature (t 161 = -5.190, p = <0.001). On average, involvement with nature scores were 0.48 points higher than involvement without nature scores (95% CI [-0.66, -0.30]). Involvement with nature and involvement without nature were negatively correlated (r = -.030, p < 0.001).  

The t value shows that the scores with nature were greater than without nature. The p value is lower than 0.05, which means the mean difference is statistically significantly different from zero. Moreover, the lower and upper are both negative, which means they do not cross or include zero and are both on the same side of zero. Lastly, the mean difference is statistically significantly different from zero. These results show that there was a slight significant increase in involvement scores with nature intervention, thus rejecting the null hypothesis.  
 


Table 1. Leuven scales paired samples statistics for involvement.  
	 
	Mean 
	N 
	Std. Deviation 
	Std. Error Mean 

	Pair 1 
	Involvement without nature 
	3.2840 
	162 
	.88794 
	.06976 

	
	Involvement with nature 
	3.7654 
	162 
	.75217 
	.05910 


               
Table 2. Leuven scales paired samples correlations for involvement. 
 
	 
	N 
	Correlation 
	Significance 

	
	
	
	One-Sided p 
	Two-Sided p 

	Pair 1 
	Involvement without nature & Involvement with nature 
	162 
	-.030 
	.353 
	.706 


 
 Table 3. Leuven scales paired samples test for involvement. 
	Involvement without nature - Involvement with nature 
	                                              Paired Differences 
	 
 
 
 
     t 
	 
 
 
 
 df 
	              Significance 

	
	Mean 
	Std. Deviation 
	Std. Error Mean 
	95% Confidence Interval of the Difference 
	
	
	One-Sided p 
	Two-Sided p 

	
	
	
	
	Lower 
	Upper 
	
	
	
	

	Pair 1 
	 
	-0.48148 
	1.18071 
	0.09276 
	-0.66467 
	-0.29829 
	-5.190 
	161 
	<.001 
	<.001 


N= number of score entries. There were 27 participants. 
 
The results from the Leuven Scales wellbeing scores showed that wellbeing scores with nature and wellbeing scores without nature are positively correlated (r = 0.131, p < 0.001). Additionally, there was a significant average difference between wellbeing scores with nature and wellbeing scores without nature (t 161 = - 4.349, p < 0.001). On average, wellbeing with nature scores were 0.30 points higher than wellbeing scores without nature (95% CI [-0.44, -0.17]).  

The t value shows that the scores with nature were greater than without nature. The p value is lower than 0.05, which means the mean difference is statistically significantly different from zero. Moreover, the lower and upper are both negative, which means they do not cross or include zero and are both on the same side of zero. Lastly, the mean difference is statistically significantly different from zero. Therefore, results show that there was slight significant increase in wellbeing scores with nature intervention, this rejecting the null hypothesis. 
 
  Table 4. Leuven scales paired samples statistics for wellbeing. 
	 
	Mean 
	N 
	Std. Deviation 
	Std. Error Mean 

	Pair 1 
	Wellbeing without nature 
	3.3148 
	162 
	.65439 
	.05141 

	
	Wellbeing with nature 
	3.6173 
	162 
	.68829 
	.05408 


N = number of score entries. There were 27 participants. 
 



Table 5. Leuven scales paired samples correlations for wellbeing. 
	                           Table 5. Leuven scales paired samples correlations for wellbeing. 

	 
	N 
	Correlation 
	Significance 

	
	
	
	One-Sided p 
	Two-Sided p 

	Pair 1 
	Wellbeing without nature & Wellbeing with nature 
	162 
	.131 
	.048 
	.096 


 
Table 6. Leuven scales paired samples test for wellbeing. 
	Wellbeing without nature - Wellbeing with nature 
	                                       Paired Differences 
	 
 
 
 
    t 
	 
 
 
 
   df 
	Significance 

	
	Mean 
	Std. Deviation 
	Std. Error Mean 
	95% Confidence Interval of the Difference 
	
	
	One-Sided p 
	Two-Sided p 

	
	
	
	
	Lower 
	Upper 
	
	
	
	

	Pair 1 
	 
	-0.30247 
	0.88528 
	0.06955 
	-0.43983 
	-0.16511 
	-4.349 
	161 
	<.000 
	<.000 


 
We can therefore conclude that there is a small statistically significant difference between with nature and without nature scores using the Leuven scales, thus rejecting the null hypothesis, and accepting the alternative hypothesis because nature incorporated into the classroom was slightly effective. To strengthen these findings, qualitative data collected will be analysed using Nvivo. 
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Table 7. Qualitative results for involvement ‘with nature’ condition. 
	Involvement 
 
	Focused 
 
		Regain focus 

	Ignore background noise 

	Long duration 

	Return to work 


 
		He sits quietly and very focused. 

	She is very focussed and not distracted. 

	They are sat there for around 30 minutes. 

	One child is very focussed despite the noise in the background. 

	They are all focussed on writing in their note pads, occasionally communicating with each other. 

	He is very focussed and is keen to share his work with his friend. 

	One child is listening to her friend describe their picture and then returns to her own work. 

	

	"They were spending a long time with their work". 

	"There is always a case of one that needs help but generally all focussed". 


 

	 
	unfocussed 
 
		Lost focus 
	 

	Distracted by background 
noise 

	disruptive 

	Flitting 

	 


 
		

	Another child comes over to their work and knocks it over. 

	A child is wandering around the classroom struggling to find their own work. 

	Another child is distracted by the noise around her and frequently stops. 

	One child gets distracted by her friends going outside.  

	"Some needed help finding their activities, some were uncertain, only a few" 




	 
	Activities and peers 
 
		Individual work 

	Group work 

	Communicating 

	Observing peers 

	Followed interests 

	New activities 

	New children 


 
		"We've had to settle some new children". 

	"The children transitioning found it difficult". 

	"New activities in the classroom". 

	"All children followed their own interests". 

	She is sat on her own focussed on her activity. 

	"Quite a lot of working together" 

	"A combination, but mostly group play" 

	Lots of dialogue and conversation with peers. 

	"I sit on my own drawing because I like drawing" 

	"I play with friends together" 


 

	 
	Creative 
 
		Imaginative 

	Energetic 


 
		They cooperate well and share ideas when creating their own role play with the red rods. 

	One child is acting out a story in the book corner and delegating roles to his peers. 

	Lots of conversation about design during block play. 

	He makes a large line with the colourful beads. He then creates a show for his peers. 

	They narrate their play as well as create a story line with instruments and props. 

	"I like making aeroplanes too" points to large block play, "I role the marble into the engine". 

	"I play with friends together and make boats and army trucks". 

	"I'm making a rocket and a magic bridge" 

	"I am on the floor playing dragons and crocodiles with red rods" 

	





 
This table above provides results for involvement during ‘with nature’ conditions gathered from the field notes, mosaic observations, audio recordings and interviews with class teachers. From the code ‘involvement’ nodes were created to analyse how focussed children were, types of activities with peers and how much creativity was incorporated into play.
























Table 8. Qualitative results for wellbeing ‘with nature’ condition. 
	Wellbeing 
 
	Emotions 
 
 
		Smiling and laughing 

	Sad 

	Happy and pleased 

	Energetic 


 
		She starts giggling and laughing. 

	Another child sat there looks a little sad. 

	There is one new child transitioning. She is walking around with her comforter looking upset. 

	They are quite expressive and energetic. 

	She looks happy and pleased as she writes. 

	Laughing and smiling to herself. 

	They smile as they recite 'Funny Bones'. 

	Describes his creation and then starts laughing. 

	"Look a tiny sunflower" and smiles. 

	Lots of smell effects and gestures as well as smiles and laughter. 

	"Look at the big cakes, we made so much big candles" he tells his friend and laughs with excitement. 

	He smiles as he talks to himself. 


 

	 
	Expressive 
 
 
		Talks to self 
Makes sounds 
Narrative in play 
Singing 
	 

	 
	 

	 

	 

	 

	 


 
		Using narrative and sound effects. 

	Starts a narrative in their play. 

	They play together using sound effects and language. 

	One of the children starts singing to themselves as they draw. 

	They speak for their animals. 

	They hold their animals and narrate their play. 

	She starts to make rocket sound effects when the other two make a rocket. 

	One child is talking to themselves. 

	Singing to herself. She tells her teacher that she is singing a sad song and then sings to herself again. 

	They share stories with sound effects. 

	One child near the wildlife poster, points to different animals and talks to herself. 

	He is singing to himself as he builds. 


 


 
This table above provides results for wellbeing during ‘with nature’ conditions gathered from the field notes, mosaic observations, audio recordings and interviews with class teachers. From the code ‘wellbeing’ nodes were created to analyse children’s emotional wellbeing when playing both independently and with their peers.

 
 
Table 9. Qualitative results for interactions ‘with nature’ condition. 
	Interactions 
 
	Sharing and helping 
 
	  Share materials 
  Share ideas 
  Share home life 
  Take turns 
  Share with a teacher 
  Share books 
  Group play 
  Next to peers 
  Praise 
  Cooperate 
  Helps teacher 
  Involved 
		They cooperate and help each other build each puzzle. 

	They are sharing out the materials. 

	They are resolving their own conflicts and working out how to share out the pencils and paper. 

	One child is showing his friend how to draw circles. 

	Four other children observe their friend building a number puzzle and then join in to help him. 

	Able to negotiate and share the animals. 

	They both are hypothesising and sharing ideas. 

	One child at the art table asks their friend "do you like this?", he's friend replies "yes I love everything you make". 

	Two children are sharing "Oi Frog" in the reading corner, discussing what’s happening and rhyming. 

	They look at the woodland wildlife poster and discuss what they see. 

	One child shares stories from his recent holiday: "Did you know what I saw on holiday?". "I saw a real rabbit". 

	They are sharing ideas and showing each other their artwork. 

	Asks a peer for advice when drawing. 

	Negotiate and share cards, "I'll check the name", "that's Jupiter" 

	"Shall we build something together?", "these are mine and these are yours". 

	"More group play, especially when the classroom was busy". 




	 
	Conflicts 
 
 
		Arguments 
Struggle to share 
Teacher intervention 
Classroom noise level 
Resolve conflicts 
	 

	 
	 

	 

	 

	 

	 



		There starts to be a disagreement about sharing certain animals. 

	He starts to cause a lot of noise and distracting behaviour. 

	There are two children struggling to share. 

	"Too late, you're too late to play", another child walks over and asks to play and he replies "no". 

	Two children are disagreeing on who plays with their friend.  

	There is more noise around the ice table, and they start pushing each other. "Stop pushing" one repeatedly says. The teacher intervenes. 





This table above provides results for interactions with peers during ‘with nature’ conditions gathered from the field notes, mosaic observations, audio recordings and interviews with class teachers. From the code ‘interactions’ nodes were created to analyse how children socially interact with their peers, how they deal with conflicts, and any negative behaviour.




Table 10. Qualitative results for leadership ‘with nature’ condition. 
	Leadership 
 
 
	Dominates 
 
		Delegates 

	Leads activity 


 
 
		"That’s the door" says one child delegating. 

	"You can play, you can play, and you can play" one child tells his friends. 

	He stops pressing the beads and tells his friends “The show is over" and then says, "the show is starting" and then presses the beads making noises. 

	One child is delegating and the other tidies. 


 

	 
	Supports peers 
 
 
			Provides instruction 

	Advises 

	Copies peers 


 
	 

	 
	 

	 

	 

	 

	 


 
		One child gives instructions. 

	The first child delegating says "if you don't listen to me then I won't help you make a rainbow" 

	Other children copy and repeat. 

	They all copy and sing together. 

	She then takes over the activity and gives suggestions. 


 


 


This table above provides results for leadership during ‘with nature’ conditions gathered from the field notes, mosaic observations, audio recordings and interviews with class teachers. From the code ‘leadership’ nodes were created to analyse children’s assertiveness.



Table 11. Qualitative results for nature ‘with nature’ condition. 
	Nature 
 
	Interacting 
 
		Caring for nature 

	Next to nature 

	Touching nature 

	Observing nature 

	Responding to nature 


 
		One child strokes the plant and observes then moves on. Another child stops colouring to touch and observe the plant. 

	Helping the teacher prepare the flowers for the tables. 

	Teacher: "Why is it important to wash the plants? Child: "to help them grow". 

	One child walks over to the CD player playing bird sounds and sits next to it quietly. 

	Two children were stroking and kissing the leaves of the plants. 

	"I want to bring one home for my mummy, she likes flowers" 

	Two children walk over to the CD player and discuss what the birds are saying. 

		One child goes over to the art table and smells the flowers, "they smell nice". 

	"The children enjoyed looking after the plants" 

	"Some were watering the plants". 

	"Sometimes I smell lavender, it smells nice" 

	"I like to look at the flowers".
One child walks over to the open door, “I like the sun, it makes me warm” 







	 
	Past experiences 
 
 
			Evoke memories 

	Previous knowledge 


 
	 

	 

	 

	 

	 


 
		Child: "It smells like toothpaste", Teacher: "where do you smell toothpaste?", Child: "At home". 

	"It smells like my hedgehog teddy" referring to Lavender smell. "Mummy puts it in the microwave and keeps it warm" 

	Listening to bird sounds: " I have Great Tit's and Blue Tits, I have a nest", "We have crows at Forest School". 

	When picking and smelling herbs in the garden, some of the children recall smelling similar smells in the classroom. 

	"Don't touch the flowers" says one child, "then they will die" he continues. "If you give it too much water it will die", says another child. "Or no water" replies another. 

	"I'm not allowed to touch the flowers at home because they have bits in the middle" 

	"I'm washing so they keep growing, the leaves are quite dirty" 

	A group of children ask if they can burn lemon today in the diffuser and then talk about the lemon cookies they made last week. 

	"I have roses at home, I sit with them when I draw" 


 

	 
	Environment 
 
		Unaware of nature 

	Notices nature 


 
		None of the children had noticed there were plants in their classroom. 

	One child points at the flowers on the table and says, "look at these, they’re actually alive". 

	Two children are sat at the art table. "What’s that smell?" ask one child. They are sat near the scent diffuser.  

	"It was lovely but didn't notice a huge difference". 

	"There is a pot of flowers in the middle" 

	"Flowers on the table, there is a plant with leaves in the book corner" 

	"There are pinkie purple flowers" 

	"There is a plant growing" 


 

	 
	Impact 
 
 
		Activity extended 

	Distracting 


 
		Two children in the free flow garden were picking herbs. They smell each herb and identify the smells. "Lavender" one says. 

	"When the bird sounds were loud, the children were loud". 

	"One child modelled watering the plants to others". 

	(Interviewer) Nature incorporated in play: (Interviewee) "Yes as a cleaning activity, which led to cleaning the floor. 


 


 
 
[bookmark: _Hlk180007350]This table above provides results for nature during ‘with nature’ conditions gathered from the field notes, mosaic observations, audio recordings and interviews with class teachers. From the code ‘nature’ nodes were created to analyse interaction with indoor nature, concern for nature and connections with memories or home life.




















 
 
Table 12. Qualitative results for involvement ‘without nature’ condition. 
	 
	Involvement 
 
 
	Focused 
 
 
	   Individual work 
   Ignores distraction 
   Listens carefully 
   Perseveres 
   Group/teacher-led   activities 
    New activities 
    Returns to work 
 
	She is very focussed on the story. 
They are focussed on their work painting with detail. 
Listens carefully and follows the story. 
Child listens to the conversation but is still focussed on their work. 
He concentrates and makes different marks. 
He says, "I don’t like that, I can try" and starts again to colour his shape in. 
She starts cutting out her circle and carefully focusses. 
She is focussed and making precise marks
"They were focussed on new activities in the classroom". 
"They were spending a fair amount of time with their activities" 
"They were still focussed because there was teacher led activities available" 

	 
	 
	Not focused 
 
 
 
		Redirected 
Struggles to focus 
Distraction 
Flittering 
Loud 
Transitioning children 
Classroom noise level 
 
	 

	 
	 

	 

	 

	

	



	Her friend is distracting her, but she deals with this distraction well. 
One of the children gets easily distracted and interferes with other children's work. 
He starts to behave silly at the art table and the other children start copying his behaviour. He then draws on someone else’s picture. 
The noise level is high in their play, and they start running around the classroom. 
A teacher redirects them, and they go out to the free flow garden. 
They focus until they are distracted by a crane outside. 
One child is asked to come in from the free flow garden. After some resistance she comes inside and selects work. 
"It was difficult because there were some new children transitioning" 
"Similar work cycle just slightly noisier" 
"Just the regular children who lost focussed that needed redirection" 
"More children were moving from free flow garden to classroom and back again".

	 
	Creative 
   
	                 Imaginative play 
	They are creating their own role play with their books. 
They pretend the stones are birthday cake. 
They are designing and creating a narrative together. 
They are using narrative "attack" and pretend to eat each other during small world play. 
"The red rods are the mazes so you can't go in"  
Explains her picture to her teacher "there was a big bang and she turned into a flower" 
"Theres a polar bear here, quick let’s hide" Children playing a role play. 
She draws a picture (mosaic observation) and includes rainbows, "there are rainbows", "there is rain magic and flowers outside" 
	


 
This table above provides results for involvement during ‘without nature’ conditions gathered from the field notes, mosaic observations, audio recordings and interviews with class teachers. From the code ‘involvement’ nodes were created to analyse children’s focus levels, when children lost focussed and the types of imaginative play.



Table 13. Qualitative results for wellbeing ‘without nature’ condition. 
	 
	Wellbeing 
 
	Emotions 
 
	       Smiling and laughing 
       No expression 
       Excited 
       Reluctant to play 
       Crying   
	She smiles when she matches them. 
Not expressive. 
She is smiling as she rolls her shapes. 
They both look at pictures and laugh. 
They are energetic and jumping over their work. 
There is excitement when the tower gets bigger.  
There is lots of smiles, expressions, smiles and communication. 
They raise their voices when excited as they communicate with each other. 
He cheers when he finds a matching item. 
"The teacher led activities made them excited". 
"Excited about group teacher led activities". 
One child is crying, and her teacher calls her over. She tells her teacher she misses her daddy. 
There is now laughter in the classroom. 


	 
	 
	Expressive 
 
 
		   Talks to self 
   Sound effects 
   Sings to self 
   Dances 
 
	 

	 
	 

	 

	 

	 

	 


 
	One child is making noises as he works. 
She is talking to herself and pointing at pictures. 
She is telling herself the order of the lifecycle out loud. 
Quietly talks to himself as he draws.  
She sits in the middle of her work and sings. 
One child is reading out loud to herself. 
They walk around the classroom making sound effects. 
When shaking the instrument they dance. 
Sings to herself out loud. 

	 
	           Peer interactions 
 
	Upset with peers 
Conflicts 
Teacher intervention 
Disruptive 
refuse to help peers             
	One child gets upset and says, "now you've pushed it off", the child then leaves. 
Then one of the children gets upset with the child who has joined their work and says, "he is ruining our work". 
When one child is part of the group there are arguments, she shouts at another child. 
She is not able to resolve her conflict and leaves upset. 
One child is getting frustrated and arguing with a friend.  
She raises her voice and tells her friend how to play with the toys. 
After some time, there is an argument between two children, and one shouts. They both start crying and a teacher intervenes. 
One child is not listening and upsetting another child. Teacher intervenes: "She said no, leave her alone". 
	


 
This table above provides results for wellbeing during ‘without nature’ conditions gathered from the field notes, mosaic observations, audio recordings and interviews with class teachers. From the code ‘wellbeing’ nodes were created to analyse children’s emotions, how they express themselves and how they interact with their peers.


Table 14. Qualitative results for interactions ‘without nature’ condition. 
	 
	Interactions 
 
	Sharing 
 
	    Next to peers 
    Share home life and experiences 
    Share work 
    Share ideas 
    Share books 
    Negotiating 
    Take turns 
    Share with a teacher 
 
	"Look at mine, look what I'm making". 
Together decide what to make and take turns. 
One child is describing to his friend his picture in detail. 
They combine their baskets and share the animals. 
Another child comes over and askes to play with her, she agrees, and both sit together. 
One of the other children comes over to help a peer with a puzzle. 
They discuss what is happening on the building site as they look out the window. 
Mosaic: He is sat there with three friends, 
"Because it's my favourite table, I love it because all my friends" 
"Lots of people near me especially (names a friend)" 

	 
	 
	Group work 
 
		Group play 
Problem solving 
Give instruction 
Communication 
 
 
	 



	They are sharing the pebbles out and organising themselves. 
Together they discuss how to position the bricks to make it easier for the marble to roll. 
They are good at giving instructions. 
"There was more group play and bigger groups". 
"I mostly saw group play on the large carpet". 
"There was a mix of group and individual play, but mostly group play". 

	 
	            Independent work  
 
	Play by themselves 
	. "Sometimes I sit on my own". 
"I do it on my own on a mat". 
"I play on my own". 
"I sit on my own, some sit next to me" 
	

	 
	           Negative behaviour 
	Classroom noise 
Not tidying 
Not sharing 
	A child comes over to play and another child says "no you can't", the other child moves on. 
One child is being asked to tidy his work away. 
Noise level is becoming quite high in the classroom. 
"The classroom started off a little noisy but then got quieter throughout the sessions". 
	


 
This table above provides results for interactions during ‘without nature’ conditions gathered from the field notes, mosaic observations, audio recordings and interviews with class teachers. From the code ‘interactions’ nodes were created to analyse more in depth how children interact with their peers, negative behaviour towards peers and if there was more group or individual play.




Table 15. Qualitative results for leadership ‘without nature’ condition. 
	Leadership 
	Dominates 
	   Directing play 
   Organising play 
	One child is directing another child. 
Her friend joins in and then she organises a role play with her as a teacher. 
One child tells her friend “We have to talk about chocolate today" 

	 
	Supports peers 
		Giving advise 
 
	 

	 
	 

	 

	 

	 

	 


 
	One child is giving her friend advise when tracing their names. 


 
This table above provides results for leadership during ‘without nature’ conditions gathered from the field notes, mosaic observations, audio recordings and interviews with class teachers. From the code ‘leadership’ nodes were created to analyse how assertive children were in class with their peers.
 
 
 
 
Table 16. Qualitative results for nature ‘without nature’ condition. 
	Nature 
	Environment 
	    Noticed nature is absent 
    Noticed nature outside 
    Looking outside 
 
	After observing through the window for some time, he decides to go outside. 
Every now and then they go to the window to check for the crane on the building site. 
Two other children are looking through the window and observing the crane. 
"The children noticed that nature was removed from their classroom but then adapted". 
"They recognise there were no smells". 
Mosaic: "and flowers outside". 
"Not in here" (points to reading corner), "out there" (points to free flow garden). 
"I like to play outside". 
"My favourite place is the big garden". 

	 
	Outside 
		Free flow garden  
Near garden door/window 
 
	 

	 
	 

	 

	 

	 

	 


 
	Stays in the free flow garden for the rest of the session. 
They then decide to go outside to the free flow garden. 
Then decides to go outside "sunny now" she says. 
"Theres the garden next to the table" 
"It's near the door" (points to open garden door).
Interviewee: Most of the children were moving in and out of the free flow garden". 
Interviewee: "but a few children were moving from the free flow garden to the classroom." 



This table above provides results for nature during ‘without nature’ conditions gathered from the field notes, mosaic observations, audio recordings and interviews with class teachers. From the code ‘nature’ nodes were created to analyse if the children had notice nature had been removed from the classroom, and if the outside free flow garden had been used more.
Summary:
The findings from both the Leuven scale results and the data analysed in Nvivo both show a significance between exposure to indoor nature and increase involvement and wellbeing. The next chapter will be the discussion, where the findings from the results will be analysed and compared to previous literature.





Chapter 5: Discussion

Introduction
The purpose of this chapter is to summarise and interpret the results from this study to determine if nature has an impact on children’s involvement and wellbeing in a classroom environment and critically discuss the findings in relation to existing literature and research. Moreover, this chapter will discuss any unexpected findings which warrant further research into the impact of nature in a classroom environment.

Findings:
Research has demonstrated that contact with nature has a positive effect on child attainment and overall well-being (Tennessen and Cimpricht, 1995; Wells, 2000; Taylor, Kuo and Sullivan, 2001; Wells and Evans, 2003; Puhakka et al., 2019). However, research shows that children are becoming ever more disconnected from nature with a lack of free play available, and spending increasing amounts of time inside (Karsten, 2005; Malone, 2007; Louv. 2008). 

The Children and Young People report by Natural England (2023) found 13% of children in the UK did not spend any of their leisure time outdoors in the past week. Additionally, 33% of children said they had regular lessons outside (Natural England, 2023). Despite these statistics, 88% of children agreed strongly with the statement ‘being in nature makes me happy’ (Natural England, 2023). Therefore, if children are spending a considerable amount of time at nursery, there could be potential for incorporating nature into the classroom to promote wellbeing.

The Leuven score results for wellbeing in this study supports Natural England’s (2023) Statistics because there was a slight significant increase in wellbeing across scores with nature intervention. Results showed a significant average difference between the two conditions for wellbeing (t 161= -4.349, p <0.001). However, the significance was very small with an average of 0.30 points higher during nature conditions. 

The Leuven scale results were supported by field notes and audio observations, which consistently recorded positive wellbeing such as laughing with peers, smiling, looking happy and pleased during their activities and making facial expressions during play. Additionally, there was evidence of children being expressive and energetic, making noises to themselves, singing to themselves and being animated. Furthermore, there were observations of children creating narrative and dialogue around their play and talking to themselves as they play. These results support Laeven, Moons and Decleraq (2013), whom found displays of spontaneity, self confidence and enjoyment were indicators of a state of positive wellbeing. 

Furthermore, these results support similar finding by Han and Ruan (2019), who found in a systematic review that indoor nature can improve emotions across a variety of settings. Similarly, Chawla et al (2014) and Harveya et al (2020), found children’s positive emotions improved with nature in the environment. Like Chawla et al (2014) research, this study can use Ulrich (1983), psychoevolutionary theory when explaining the increased wellbeing results. Exposure to nature in the environment may have made the classroom environment be perceived as being safe. Thus, creating a restorative environment, decreasing stress and increasing well-being (Chawla et al., 2014).

However, it was recorded, especially in the teacher interviews, that new children were transitioning into the preschool classroom, which effected wellbeing scores. Unlike Gray, Tracy and Ward (2017), and Slee and Allon, (2019), who found nature to support transitions into school, children transitioning were still showing low scores for wellbeing. Nonetheless, previous studies were focussed on outdoor nature, thus there is a need for more research into the effects of indoor nature on school transitions. 

The significance between both conditions were very small, thus suggesting that wellbeing is still high in the ‘without nature’ condition, and previous research has found inconclusive results for the effects of indoor nature on wellbeing (Largo-Wighta et al., 2018; Bates et al., 2020; Van den Bogerd et al., 2020). However, interestingly during the ‘without nature’ condition there was more disruptive behaviour and conflicts with peers recorded, with a number of these being unresolved, or needing teacher intervention. For example, in the field notes it was observed: “She is not able to resolve her conflict and leaves upset,” and “There is an argument between two children, and one shouts, they both start crying and a teacher intervenes”. 

Therefore, future research should examine whether the absence of nature is associated with behavioural issues and conflicts. Consequently, building on previous research by Matsuoka (2010), Roe and Aspinall (2011), Chawla et al (2014), Cooley et al (2014) and Warber et al (2015), which have found evidence of nature improving interpersonal barriers, reducing anger and problem behaviour. 

Additionally, the qualitative data for ‘with nature’ condition found evidence of children cooperating during play, sharing materials, sharing ideas and providing their peers with advice, e.g. “one child holds the instruction sheet and the other two build and complete one lifecycle”. Furthermore, there was data recorded about children sharing stories about past experiences, with some children pausing their work to discuss stories with peers. Moreover, there was evidence of some children asking peers for advice and seeking praise, e.g. “do you like this?” (child one), “yes I love everything you make” (child two). These findings support work by Zhang et al., (2014), who found that beautiful nature evokes a positive affect and promotes prosocial responses. 

Conversely, during the ‘without nature’ condition there was also evidence recorded of cooperation with peers, sharing of materials, leadership and good communication. Furthermore, during the teacher interviews there was a lot of group play recorded. However, one teacher suggested there may have been more group play during ‘without nature’ condition because there were more children transitioning. Therefore, nature in the classroom may not have a direct influence on group play and social interactions. The engagement in social and group play could be linked to their stage of development. 

These observations are showing evidence of Piaget’s (1936) preoperational stage, where the child begins to join in with symbolic play. Thus, role play and make believe become important at this stage. Additionally, Erikson’s (1950) initiative Vs guilt stage explains that children assert themselves, asserting their power and control by directing play and social interactions with their peers. Lastly, Vygotsky’s (1962) sociocultural theory expounds the importance of social interactions and how interactions can guide a child’s cognitive development. Thus, when children were observed giving their peers guidance, their peers were in a zone of proximal development. 

Alike group play and social interactions, evidence of creativity was found for both conditions. However, slightly more was recorded for ‘with nature’ condition. In particular, the Mosaic observations during the ‘with nature’ condition provided sufficient data. One child on a class tour said, “I like making aeroplanes” (points to large blocks) “I role the marble into the engine.” Additionally, in the field notes a child was observed using large beads to create musical instruments. This child was able to draw others into his play and create a show for his peers. 

The field notes and Mosaic observations provided data on activities that encouraged cooperation, sharing resources and ideas, communication with peers and imagination. These findings are consistent with Li et al (2022) who found that sensory processing through childhood nature experiences influenced creativity. Furthermore, the findings are consistent with Shibata and Suzuki (2001) and Adachi, Rohde and Kendle (2000), who found that plant and flower displays can work as a facilitator for creative work and affect emotions. 
Wallas’s framework (1926) could explain these observations of creativity. Plambech and Van Den Bosch (2015), found nature exposure was helpful in Wallas’s preparation and incubation stage of creativity. 

In addition, the results from the Leuven scales for involvement showed a significant average difference between both conditions. The scores ‘with nature’ were greater than the scores ‘without nature’ (t 161 = -5.190, p= <0.001). However, like the wellbeing scores, this significance was very small. On average involvement scores for ‘with nature’ were 0.48 points higher than ‘without nature.’ Therefore, this small significance is consistent with findings that have recorded greater attentional capacity in natural restorative environments, with fewer children off task (Grahn et al., 1997; Berto, 2005; Largo-Wighta et al., 2018). 

According to Attention Restoration Theory, contact with nature can relax an individual’s directed attention, providing opportunity to recover and restore cognitive resources. This is because natural environments are more fascinating, creating a bottom-up attention (Kaplan & Kaplan, 1989; Kaplan, 1992; Kaplan, 1995; Kaplan & Berman, 2010; cited from Joye and Dewitte, 2018). This study may support the Attentional Restorative Theory, suggesting that the classroom was full of fascinating stimuli, providing ‘soft’ fascinations and promoting interesting surroundings (Roe and Aspinall, 2011). 

Furthermore, observations from the qualitative data supports research by Shibata and Suzuki (2001), who found correlations between Attention Restorative Theory and indoor plants. However, Attention Restoration Theory can be difficult to apply to a nursery classroom. Like Chawla et al (2014) research findings, the children's attention was not always directed by nature, but also directed by teachers especially during group teacher led activities. 

According to Barton et al., (2016) the ability to pay attention can support problem solving, negotiating and engaging with positive social interactions. Data from the field notes support this: “They both are hypothesising and sharing ideas”, “They cooperate and help each other build each puzzle”, and "Shall we build something together?", "these are mine and these are yours".

There were observations of children being engaged in their own child led play but equally immersed in activities assigned by a teacher. Like Chawla et al (2014), it is difficult to apply Attention Restoration Theory to explain elevated levels of Involvement because their activities would require involuntary attention and no effort, which was not observed. In addition to the Leuven scales, the field notes, audio recordings and teacher interviews all provided data which supported increased involvement. 

During the interviews, one teacher said, “they were spending a longer time with their work and the class was calm and quiet,” another said, “there is always a case of one that needs help but generally all focussed”. However, similar data was recorded from the interviews during ‘without nature’ condition. One teacher said, “They were all focussed because there was teacher led activities” and another said, “they were mostly spending a long time with their activities.” 

The teacher led activities available in class may have influenced the involvement scores more so than the physical environment. The teacher had planned themed activities during the summer, which engaged many of the children. This was also recorded in the audio notes where there was lots of dialogue and interaction with the activity and had numerous children participating. 

The qualitative findings found both conditions had evidence of children losing focussed and being off task. Similarly, Largo-Wight et al (2018) found to have fewer teacher redirections and fewer students off task in a nature condition. During ‘without nature’ condition there was a teacher redirecting children to find work, children flittering around the classroom, children getting distracted by peers and children interfering with other children’s work. However, it was recorded in the field notes that many of these distractions were due to a building site next door to the nursery. 

There were several observations of children stopping their work to look at the crane through the window. Additionally, during the teacher interviews it was noted that the work cycle during ‘without nature’ was challenging, with one teacher commenting “it was difficult because there were new children transitioning”. Thus, indicating that the physical environment may not have a negative impact, and that there may have been many unsettled children transitioning.

The qualitative data from this study also provided evidence of children being aware of nature in their environment. The children were often observed physically touching and moving the plants and flowers. These observations are consistent with Kellert’s theory on Biophilia hypothesis, which suggests that preschool children are in the stage of ‘mastery over nature’, an important developmental stage of Biophilia (Kellert, 2005). 

This is because children are exploring their curiosities with the natural world through exploratory learning (White, 2004). Children must progress through the ‘mastery over nature’ stage to develop an emotional connection to nature, thus leading to an appreciation for nature in adulthood (Kellert, 2005). This interaction with nature may have had a positive effect on the Leuven scale results. 

This awareness and interaction with nature enables children to use all their senses. The qualitative data throughout the study provided evidence of children using their senses, such as touching plants, making references to the smells in the classroom, using herbs in their free flow garden, observing plants and having discussions about the bird sounds they could hear. An essential element of wellbeing is the use of all the senses, which in turn effect involvement (Waite, 2011; Bjorgen, 2015; Kind and Gezin, 2015). This is evident in our Leuven Scale results, both wellbeing and involvement increased with nature present. 

Furthermore, the Mosaic observations provided comments of nature directly from the children e.g. “I have roses at home, I sit with them and draw”, “I like to look at flowers” and “I’m sat next to the plants growing”. Additionally, the qualitative data provided evidence of children sharing their knowledge about nature e.g., “I’m washing so they keep growing”, and “don’t touch the flowers, then they will die” (child one), “if you give them too much water it will die” (child two), “or no water” (child one). This supports work by Beerya and Jørgensen (2018), who found children’s playful exploration in nature is intricately connected to ecological knowledge.

Additionally, there were observations of children caring for nature e.g. “some were watering the plants” and “one child modelled watering plants to others.” These findings are consistent with the theory Biophilia hypothesis, where humans have an innate tendency to connect with nature, showing affection for plants and other living things (Grinde and Patil, 2009). Children poses an innate empathy towards nature (White, 2004), which was supported by observations such as: “I’m washing so they keep growing”. The indoor environment such as the classroom is dominated by manmade objects, therefore it may be beneficial to incorporate biophilia in the classroom to increase children’s connection with nature (Grinde and Patil, 2009). 

In addition, there were numerous observations recorded of nature reminding children of past experiences, e.g. children’s responses after smelling mint and lavender: “it smells like toothpaste”, “it smells like my hedgehog teddy, my mummy puts it in the microwave and helps keep it warm”. According to French writer Marcel Proust, smells can transport an individual into a distinct and powerful paste experience (Bartolomei et al., 2004; Herz, 2016). The characteristics include a strong positive feeling and a vividness of memories (Bartolomei et al., 2004). In the field notes it was observed: “a group of children have asked to burn lemon today, they then talk about lemon cookies they baked last week”. This observation supports findings from Finlay et al (2015), who found the smell of herbs more desirable. 

Similar evidence extended into their free flow garden at the mud bench, e.g., “when picking and smelling herbs in the garden, children recalled smelling them in the classroom.” Past research supports these findings, where satisfying scents and a diversity of smells have been found beneficial for helping improve temperament and well-being (e.g., Spence, 2003; Glass et al., 2014; Glass and Heuberger, 2016; Haehner et al., 2020; Beerya and Jorgensen, 2018; Li et al., 2022). Additionally, it supports the practice of Japanese Forest Bathing, using and engaging the five senses to absorb nature ( Park et al., 2008; Markwell and Gladwin, 2020). 

Hedblom et al (2014), found bird songs enhanced individuals’ experiences in urban settings. In this study, there were some interactions with the bird sounds in class. Comments were recorded such as “I have great tits and blue tits; I have a nest” and “we have crows at forest school.” There were also observations of children listening and translating what the birds were saying to their peers. 

Interestingly, there was no qualitative data recorded on children interacting with the posters of nature on the classroom wall. This contradicts research by Barton et al (2016) and Benfield et al (2015), who found images of nature to have a positive outcome on wellbeing. Furthermore, Brown et al (2013), Jiang et al (2014) and Li and Sullivan (2015) found viewing green spaces and woodlands reduced stress. 

Even with evidence of interactions with nature, there was not an instant response. It appears that children became more aware of nature in their classroom as time progressed. During the first week of field notes it was recorded: “none of the children had noticed there were plants in their classroom”, and “look at these, they’re actually alive” (points to flowers on the table). 

During the ‘without nature’ condition there were more children seeking to go outside into the free flow garden. For example, in the teacher interviews it was recorded “a lot of them wanted to go outside” and “most of them were moving in and out of the free flow garden”. However, it needs to be recognised that these interviews were conducted during the summer when the weather was hotter, and the free flow garden becomes more desirable. 

Additionally, the Mosaic observation provided data of children drawing pictures of them near the door and window and comments such as “I love to play outside,” “flowers outside”, and “not here (points to reading corner), “out there” (points to garden). Moreover, there were numerous observations of children looking out of the windows. However, these observations were recorded when a construction site next door to the nursery started demolishing a large building, which caused a lot of curiosity. 

Moreover, during the ‘without nature’ conditions, there were more observations of children being redirected by their teachers, children wandering the classroom or distracting other children’s activities. These findings support Largo-Wight et al (2018), who compared indoor and outdoor classrooms. In Largo-Wight et al (2018) study there was evidence of fewer children off task and fewer teacher redirections. However, like this study, there was only a slight difference between the two conditions. 

Nonetheless, this could suggest that a poor school environment can have negative impacts (Plokta, 2016). Therefore, the results from this study could suggest bringing nature into the classroom may have similar results to previous studies comparing indoor and outdoor classrooms. This supports research by Calpaldi et al (2015), which found contact with nature does not need to be entirely via outside, children can still gain contact with nature by being around natural elements.  Additionally, Wells (2000) and White (2004) found early years settings to be a good place for providing exposure to nature because they promote exploratory learning, freedom to interact and encourage curiosity. 

To conclude, results from both the quantitative and qualitative data has provided support for  other research that links exposure to nature with increased ability to focus, regulating emotions, and improving social interactions children (Wells, 2000; Faber-Taylor, Kuo and Sullivan, 2002; Korpela et al., 2002; Payton et al., 2008; Huynh, Craig, Janssen, & Pickett, 2013; Cooper, 2015; Becker et  al., 2017; Harris, 2017; Yıldırım and Akamca, 2017; Tillman et  al., 2018; Dabaja, 2021; Mason et  al., 2022; Vella-Brodrick & Gilowska, 2022). The next chapter is the conclusion, which will summarise the key findings and discuss limitations.









Chapter 6: Conclusion

This chapter concludes by discussing the key findings from this study in relation to the research question and aims. Additionally, it will discuss limitations and explore opportunities for future research. The research question for this study was “How effective is nature in the classroom at increasing children's wellbeing and involvement?". The overall aim of this study was to provide more understanding of the impact of nature in a classroom environment on children's wellbeing and involvement. 

According to the Leuven scales the results from this study indicate that there was a slight increase in involvement and wellbeing during ‘with nature’ conditions, however, this significance was very small. Furthermore, qualitative data from the written notes, audio recordings, interviews and mosaic observations supported the findings from the Leuven scale results. However, the qualitative data also found evidence of increased involvement and wellbeing during ‘without nature.’ 

Conversely, there was more disruptive behaviour recorded during ‘without nature’ condition. Additionally, there was slightly more prosocial behaviour recorded during ‘with nature’ condition, however this difference was very small and may be linked to their developmental stage. Additionally, there was evidence recorded of children being off task and losing focus for both conditions, with slightly more recorded during ‘without nature’ conditions. Though, this may have been a result of children transitioning and being unsettled. Additionally, more children were recorded using the free flow garden during ‘without nature’ conditions but this could be a result of the hot weather, which made the free flow garden more desirable.

There were several limitations that had an impact on the quality of findings and ability to answer the research question effectively. Firstly, due to using convenience sampling, the sample size was small with only twenty-seven children and two teachers. Moreover, this method of non-probability sampling creates bias and makes it difficult to create a general conclusion about the study’s findings. Additionally, the researcher was currently one of the class teachers, currently teaching the children participating in the study, which may have influenced researcher bias. Future studies should include a larger sample of children and teachers. Furthermore, they should use a sample of children and teachers from an external setting or numerous settings.

One strength for this study was the use of a range of methods. These methods gathered information from the voice of the child as well as input from staff, which supported the Leuven Scale data. Additionally, the use of the Leuven Scales, which is a validated and widely used tool, put the child at the centre.
The Mosaic observations and the interviews with the class teachers were recorded at the end of each three-week block, which for this study gathered enough data to support the Leuven Scales. However, for future studies there should be consideration for having more frequent child led measurements and teacher interviews. Furthermore, future studies may want to incorporate longer data collection blocks to record children’s interaction with nature over time. 
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	Programme of Study:
	MA Outdoor Education
	Taught Postgraduate
	☒
	Director of Studies/Supervisor:
	Dr Andy Williams
	Research
	☐


SECTION B: Approval for Research Activity

	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

	If Yes, please indicate source of approval (and date where known):
	Research Degrees Committee
	☒	09/12/2022

	
	Faculty Research Committee
	☐	

	
	Other (write in)

	☐	


Approval in principle must be obtained from the relevant source prior to seeking ethical approval.

SECTION C:  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, 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.

	UWTSD Research Ethics and Integrity Code of Practice.
	☒
	UWTSD Research Data Management Policy.
	☒

	
	☐




SECTION D: External Collaborative Research Activity

	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	
If Yes, please provide the name of the external organisation and name and contact details for the main contact person:

	Institution
	N/A

	Contact person name
	N/A

	Contact person e-mail address
	N/A



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




SECTION E: Details of Research Activity

	Indicative title:
	Can bringing nature inside the classroom increase children’s involvement and well-being?

	Proposed start date:
	16/01/2023
	Proposed end date:
	30/07/2023

	Purpose of research activity (including aims and objectives)
Outline the purpose, aims and objectives of the research activity, including key research questions. Show briefly how existing research has informed the proposed activity and explain what the research activity will add and how it addresses an area of importance. (Maximum 300 words)

	Purpose: I would like to research the benefits of having nature present in the classroom, to see if it will have a positive impact on a child’s wellbeing and involvement in class. To see if it can be a positive alternative to being outside when it’s not possible to access the outdoors. My research question is: Can bringing nature inside the classroom increase children’s involvement and well-being?

Aim: I aim to see if nature inside the classroom increases children’s wellbeing and involvement.

Objective: I will collect data using the Leuven scales, observations, video/audio analysis and interviews. Additionally, I will measure children’s interaction with nature in the classroom using circle time discussions and mosaics. 

Existing research: Research suggests that regular exposure to nature increases children’s ability to focus and enhance their cognitive abilities, switching back and forth from two states of attention; effortless and effortful (Wells, 2000; Yidirim and Akamc, 2017; Ulset, 2017). Therefore, I would like to investigate whether nature inside the classroom will have the same impact on attention.

This is an area of importance for me because recently, the pandemic restrictions and lockdown have made us more aware of how important the natural environment is for our well-being, especially in the absence of school (Saraev et al., 2021). However, research has shown that the wellbeing of children in the UK remains moderately low and decreasing over time (The Children’s Society, 2020b, UNICEF, 2020; cited from the Department of Education, 2020). 

Furthermore, research has shown for some children, access to nature can be limited by location and other barriers (Wildlife Trust, 2019). Therefore, spending time in nature via an educational setting may be their only opportunity (Wildlife Trust, 2019).

The theory I will be using to support my research is Attention Restorative, which explains why nature can be restorative by restoring depleted resources and improving cognitive performance (Kaplan and Kaplan, 2011). 

(this box should expand as you type)

	Proposed methods
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. (Maximum 600 words)

	· I will be using both qualitative and quantitative measures, which include mixed observations, interviews with class teachers and Leuven Scales. Additionally, I will be using video and audio analysis to support my observations.

· My aim is to use the Leuven Scales to measure the classes involvement and wellbeing in a classroom without any nature present. Then measure the classes involvement and wellbeing in a classroom with nature present. When I set up the classroom with nature present, I will be including nature sounds that are familiar to the children, diffusers that set of familiar nature smells, live plants and flowers placed on tables and round the classroom and pictures of nature on the walls. Next to the plants and flowers I will leave a jug or spray bottle for the children to water the plants, to encourage interaction with nature. The Leuven scales will be supported by observation notes and video footage. 

· Additionally, I will be interviewing teachers once a term to compare regular classroom environment to classroom with nature present. These interviews will be recorded with written notes and audio recordings. 

· At the end of the nature block there will be a circle time or activity to discuss the classroom environment with the children. Activities will also include mosaics such as artwork and children’s photos. As well as recording these sessions with artwork, I will be using audio recordings during the circle time discussions.

· The study will be over two terms. I will have blocks of three weeks alternating between regular classroom environment and a classroom environment with nature.

· It will be a Quasi method because there will be changing variables e.g. changing the classroom environment.

(this box should expand as you type)




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

	The research will take place in a Montessori nursery where I currently work. The nursery is based in Ascot Berkshire UK. The research will primarily take place inside the preschool classroom, which will have a class of 25 children aged 3-4 years old across the week. There will also be three teachers present, including myself. 

(this box should expand as you type)

	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 sensitivities or vulnerabilities of participants.

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




SECTION F: Scope of Research Activity

	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☒
	☐

	Use of interviews?
	☒
	☐

	Use of diaries?
	☐
	☒

	Participant observation with their knowledge?
	☒
	☐

	Participant observation without their knowledge?
	☐
	☒

	Use of video or audio recording?
	☒
	☐

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

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

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

	Investigation of participants involved in illegal activities?
	☐
	☒

	Use of procedures that involve deception?
	☐
	☒

	Administration of any substance, agent or placebo?
	☐
	☒

	Working with live vertebrate animals?
	☐
	☒

	Other primary data collection methods, please explain in this box



	☐
	☒



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

	Who are the intended participants:
	
YES
	
NO

	Students or staff at the University?
	☐
	☒

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

	Vulnerable adults?
	☐
	☒

	Children under 18?
	☒
	☐

	Prisoners?
	☐
	☒

	Young offenders?
	☐
	☒

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

	People engaged in illegal activities?
	☐
	☒

	Others (please identify):


	☐
	☒



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

	There will be 25 students aged 3-4 years old. They are the students I’m currently teaching in class at my nursery setting. I will be sending out consent forms to parents for all students. If some parents decline being part of the study, then the number of children I’m collecting data from will decrease. However, these children will still be present in the class when the study is taking place.

this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

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

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

	Will you obtain written consent for participation?
	☒
	☐
	☐

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

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

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

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

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

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

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

	
N/A

(this box should expand as you type)






	Information for participants:
	
YES
	NO
	
N/A

	Will participants be paid?
	☐
	☒
	☐

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

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

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

	If YES to any question, please provide full details 

	Specialist electrical equipment- I will be using oil diffusers run by electricity in the classroom. They will be placed high up out of reach of children.

(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.  

	Full risk assessment completed and appended? 

Yes                               ☒
 No                                   ☐


	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	Risks to children: There could be potential allergic reactions to the oils in the diffusers or to the flora placed in the classroom. 

How to prevent risk: I will ask all parents if their children have any allergies to the essential oils I am using or any allergies to any indoor plants. This will be asked on their permission form. If there are any allergies highlighted by parents, then these oils or plants will be removed from the study. Additionally, if a child experiences an allergic reaction during the study, then the essential oil or plant will be removed from the study. The study will also be paused to investigate what is causing the allergic reaction.

Personal data and sensitive information: All data collected from the study will be stored on the university Cloud storage. All files will be encrypted with passwords. Data will only be shared with me and my supervisor. 

(this box should expand as you type)

	

	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

	
There will be no sensitive topics included in this research.
(this box should expand as you type)

	

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

	
Risk of accusation: I will not be working alone in the classroom when observing, there will be two other staff members present. Parents will be informed of the purpose and methods of the study. If a child has a reaction to the flora or diffusers, the parents will be told immediately and the study will be paused to find out what is causing the reaction. 

Conflict of interest: The children in my study are my current class. I will explain to the children what will happen when I’m collecting data. I will explain that I’m there to watch and not to teach and therefore will have to seek assistance from the other class teachers. I will use a necklace when observing as a visual cue for the children. This is a method we currently use in class when teachers are working with children individually and want to avoid being disturbed. Therefore, the children already understand that when a teacher is wearing the necklace, they must find another teacher.

(this box should expand as you type)

	

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

	
Data could be hacked: I will store all data on the university Cloud with encrypted passwords. Any data stored on hard drive will be encrypted with a password.
(this box should expand as you type)

	

	Adverse outcomes
List measures put in place to limit any adverse effects or outcomes of research activity where appropriate. Include any emergency protocols. 

	
All parents will be given permission forms to give consent that will allow them to participate in the study. On the permission form there will be a section that will ask about allergies. If any of the plants or diffusers being used in the study appear on a form as a highlighted allergy, then the plant or diffuser will be removed. If there is an unknown allergic reaction in class, then the study will be stopped to investigate. 

(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

	Has a DBS certificate been obtained?
	☒
	☐
	☐




SECTION I: Feedback, Consent and Confidentiality

	Feedback
What feedback will be provided to participants, how will this be done and when? 

	
I will provide the parents and teachers inolved with a university email address for them to contact if they want more information.

 (this box should expand as you type)

	

	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.

	
Prior to collecting data I will hand out a permission form to all parents and to the two members of staff being interviewed. The permission form will fully explain the purpose and methods of the study. Additionally, I will sit the children down to discuss what the project involves and how I will be observing them. During this time they will have the opportunity to share ideas on what plants, pictures, smells and sounds they would like in class. 

 (this box should expand as you type)

	

	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. 

	When recording data I will not use first or last names. There will be no data collected on date of births, ages, gender, contact information or addresses. All data will be stored with encrypted passwords on the university Cloud and a hard drive. All video recordings will be recorded on nursery owned ipads and will be kept in the nursery.

(this box should expand as you type)






SECTION J: Data Protection and Storage

In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	
	YES
	NO

	Does the research activity involve personal data (as defined by the Data Protection Act)?
“personal data” means data which relate to a living individual who can be identified—
(a) from those data, or
(b) from those data and other information which is in the possession of, or is likely to come into the possession of, the data controller, and includes any expression of opinion about the individual and any indication of the intentions of the data controller or any other person in respect of the individual.
	☒
	☐

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

	The children’s full name will be on the parent permission form. Additionally, the children’s allergies will be recorded on the permission form.
(this box shoTheuld expand as you type)

	

	Does it involve sensitive personal data (as defined by the Data Protection Act)?
“Sensitive personal data” means personal data consisting of information as to –
(a) the racial or ethnic origin of the data subject,
(b) his political opinions,
(c ) his religious beliefs or other beliefs of a similar nature,
(d) whether he is a member of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) his physical or mental health or condition,
(f) his sexual life,
(g) the commission or alleged commission by him of any offence, or
(h) any proceedings for any offence committed or alleged to have been committed by him, the disposal of such proceedings or the sentence of any court in such proceedings.
	☐
	☒

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

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



	Will the research activity involve storing personal data on one of the following:
	YES
	NO

	Manual files (i.e. in paper form)?
	☒
	☐

	University computers?
	☒
	☐

	Private company computers?
	☒
	☐

	Home or other personal computers?
	☐
	☒

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

	“Cloud” storage or websites?
	☒
	☐

	Other – specify:

	☐
	☐

	For all stored data, explain the measures in place to ensure data confidentiality, including details of password protection, encryption and anonymisation:

	All data will be stored on the university Cloud and encrypted with a password. Only me and the supervisor will be able to see the data. I am the custodian of the data. Data will be stored on a hard drive with an encrypted password. Video footage will be taken using the nursery ipad, which stays on site and has its own password. After viewing the video recordings, the data will be deleted.



(this box should expand as you type)


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

	Electronic transfer of data in any form?
	☒
	☐

	Sharing of data with others at the University?
	☒
	☐

	Sharing of data with other organisations?
	☐
	☒

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

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

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

	Use of data management system?
	☐
	☒

	Data archiving?
	☐
	☒

	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the Data Protection Act (and/or any international equivalent):

	
Data will be only electronically transferred to and shared with university supervisor. Data will also be electronically transferred via hard drive with encrypted passwords.



(this box should expand as you type)



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

	
Only the university supervisor and I.

(this box should expand as you type)

	

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

	
I will be the only custodian of data.

(this box should expand as you type)

	

	Give details of data storage arrangements, including where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
Data will be stored on the university Cloud 360 system.

(this box should expand as you type)




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

	Signature of applicant: 
	
	Date:
	05/01/2023



For students:
	Director of Studies/Supervisor:
	Dr Nalda Wainwright 

	Signature:
	
[image: 18E51F7]

	Date:
	12/01/2023



For staff:
	Head of School/Assistant Dean:
	

	Signature:
	


	Date:
	




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 (and have NOT completed Section H of this form) (where appropriate)


	☒
	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 Head of School.




	RESEARCH STUDENTS AND 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.
You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.



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.

This form is available electronically from the Academic Office web pages: http://www.uwtsd.ac.uk/academic-office/

Application Process

All staff research projects and all research students must submit the Ethical Approval Form to the University Ethics Committee via the Academic Office (pgresearch@uwtsd.ac.uk).   Staff research directly in relation to personal study for taught undergraduate or Masters programmes should be submitted via the Faculty procedures explained below.

Taught masters and taught undergraduate research Ethical Approval Forms are considered within Faculties.  Faculties will provide details of the specific processes for this.  Where the Ethical issues within any single ethical application are of particular concern the Faculty will refer these to the University Ethics Committee.   Any student activity that involves the collection of primary data needs to undergo Ethical approval, this includes assignment work as well as dissertations.   

Notes for guidance in completion of this form

Section A:  About You
Please complete all relevant sections

Section B:  Approval for research activity
Research proposals must be approved in principle before applying for Ethical Approval.  The proposal approval only becomes final when the ethical approval is received.  

The process for proposal approval varies according the individual and programme of study:
· Research students, by application on form PG1 to the Research Degrees Committee
· Taught students by review of research proposal within Faculties (Faculties provide specific details of these processes)
· Staff, by agreement by the Head of School/Assistant Dean

Section C:  External Ethical Guidance materials
Many discipline areas are required to operate with the discipline specific codes of research ethics (for example health, psychology, education etc.), any such codes must be listed and you must tick to confirm that you have consulted with these.

Section D:  External Collaborative Research Activity
Provide details of the external collaborative partners, where appropriate you might want to submit a copy of the external collaboration agreement with the Ethical Approval Form.  If the partner requires the research to be subject to its own internal Ethical approval process then please provide details of that process and a copy of any final (or interim) approvals received from the organisation.

Section E:  Details of Research Activity
Remember that the individuals reviewing this Ethical Approval Form may not have seen your research proposal, and also may not be experts in the specific area of your research.  The information provided should therefore be jargon free and clearly stated.
Indicative Title:  please use the same title as used on the research proposal.
Purpose:  the Ethical approval process will want to ensure that the methods you propose are adequate and appropriate to address the research aims and objectives.  Excessive additional data collection can be seen as unethical.
Proposed Methods:  the Ethical approval process seeks to ensure that you understand the methods that are intended, and that the implementation of those methods will be appropriate and without unnecessary impact on respondents.  Please be specific.
Location:  this needs to mention geographical location and also local situation (for example, within Local Authority Offices in Cardiff, using a private room but close to other individuals).  If you are collecting data within an organisational setting then you need to explain the permissions that you have obtained to do this.
Research Activity outside of the UK:  please complete this section in detail, and note any guidance you have received.  Also describe your own familiarity (or not) with the location that you will be utilising.





Section F:  Scope of Research Activity
Please tick ALL of the research activities that might be undertaken.   If any additional types of activity are intended then please add an extra box and describe these.
If you have answered no to all questions in F then sections G and J do not need to be completed.  Section H should be considered, and may be completed.  Signatures are still required in section K.

Section G:  Intended Participants
Please tick all categories that might apply.
Numbers & Source:  if you are using a series of different methods or research activities please list numbers for each stage/phase.  Be clear about how you will find respondents.   Will you use intermediaries, and if so how?  How will you ensure compliance with your sampling strategy?
Information for participants:  all participants should be appropriately informed about the research, what is expected of them and what will happen to the information that they provide.  The Ethical review process does not ask to see this documentation, but requires this to be reviewed and approved by the Director of Studies in the case of research students, the supervisor/module tutor in relation to students on taught programmes and the Head of School/Assistant Dean in relation to staff research.

Section H:  Anticipate Risks
All research carries some level of risk.  The answers you provide to questions in this section will be reviewed to ensure that you have an appropriate understanding of the type of risks involved and how you can mitigate against these risks. If you have completed a full risk assessment, as required for example for laboratory work, field work, clinical tests, diving operations, or by a collaborative partner, you may append that to this form.  In that case, please tick the box indicating this has been provided.  You will not then be required to complete Section H.
Risk to participants   Think very carefully about how your actions/questions/discussions might affect the people you are involving as participants.  You might identify the risk as small but it would still be a risk.  Many types of question have the potential to make respondents less content with their life / job; you need to recognise and try to ameliorate any such effects
If these are business owners, time with you may reduce profit.  
In some locations physical risk is very real to both participants and yourself, please consider this.
Risk to you, the researcher   Think about where you will meet people, if there are any dangers involved in the location.  If you are meeting people as individuals think about using a public place.  In general do not visit people in their own homes or remote locations.  If you are talking to individuals about certain issues think about how their responses might affect you emotionally.  What about the risk of collecting insufficient data?
Risk to the University   When undertaking your research, you are acting as a member of the University (student or staff).  Professionalism is important, so it is important to be well organised and well prepared. Punctuality, clarity etc. are all part of this.  What will you do to ensure this?  You must ensure you do not harm the good name of the University in any way and do nothing to undermine the reputation of the research it conducts and sponsors.  Upholding high standards of conduct and integrity are vital in this regard. You must also conduct the research in such a way to minimise the potential for claims of negligence made against the University, its researchers and any collaborating individual or organisation. In this respect you should always comply with ethical, legal and professional frameworks, obligations and standards as required by statutory and regulatory authorities, as well as the university’s Research Integrity and Ethics Code of Practice.  Research misconduct in this respect can take many forms, including:
· fabrication: making up results or other outputs (eg, artefacts) and presenting them as if they were real
· falsification: manipulating research processes or changing or omitting data without good cause
· plagiarism: using other people’s material without giving proper credit
· failure to meet ethical, legal and professional obligations: for example failure to declare competing interests; misrepresentation of involvement or authorship; misrepresentation of interests; breach of confidentiality; lack of informed consent; misuse of personal data; and abuse of research subjects or material
· improper dealing with allegations of misconduct: failing to address possible infringements such as attempts to cover up misconduct and reprisals against whistle-blowers

Adverse Outcomes.  Think carefully about the possibilities, and cover here

Section I:  Feedback, Consent and Confidentiality
Feedback to participants:  outline your approach.   Will interview transcripts be shared with respondents to check accuracy?  Will summaries of questionnaire analysis be made available to respondents in some way?   Will an overview report be provided?  How and when?
Informed consent:   Draft letter / e-mail / or heading (or footer) section of questionnaire must be approved by DoS/supervisor (if research student), supervisor/module tutor if taught student, or Head of School / Assistant Dean if a member of staff.
Confidentiality/Anonymity.  Explain clearly how you will ensure confidentiality and anonymity.

Section J:  Data Protection and Storage
Before completing this section it is necessary to read the University’s Research Data Management information.   The questions that follow are designed to ensure compliance with the Data Protection Act as well as established research protocols.

Many research activities will involve electronic transfer of data and use of data management systems in the summarisation and analysis of data.  You will need to explain these in relation to compliance with the Data Protection Act.
Think carefully about who will have access to your data, this will include supervisors and examiners. Also that a thesis will be made available via the University library and the British Library system.  If you are seeking an access bar for a period of time after completion then mention it here.  If you will provide a copy of your findings, or intend to give a presentation, to a facilitating/ supporting/accessing organisation then explain that in this section.  But also think about the general principle of data sharing, as explained in the Research Data Management information.
In terms of storage of data please ensure security, and also mitigate against loss of data.

Section K:  Declaration
Ensure the appropriate countersignatures have been provided
Look carefully at the checklist and ensure that you comply with and tick all that are relevant to your research.


Appendix 2: Leuven Scales.
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Appendix 3: Field notes.
Day 2 Week 1 ‘with nature’ conditions:
The smell in the diffuser is Mint.
It’s 8 0’clock and the children are coming into the classroom to sign in and go for breakfast.
There are two children sat at the snack table with a teacher preparing the flowers for two tables. They watch the teacher demonstrate how to cut the stems and then try themselves. They take the excess leaves off and place their flowers into two vases. After preparing the flowers they collect their own work and sit at the table where they placed one of their vases.
One child comes into the classroom, notices the plants and says, “wow looks beautiful”.
Another child walks into the classroom in the morning and says, “I can hear the birds”, “I can see the plants too”. 
As more children start to come into the classroom more are gathered around the art table. There are four children sharpening and cutting. There is a vase of flowers placed in the middle of the table. One child is very focussed on his cutting and gathers up his snipping’s and places them into a cup. Two other children are sat sharpening pencils. 
There are two other children walking around the classroom with brooms. “The machine gets paper, cleans the whole classroom” one child says, the other child replies “I’m a machine too”. They continue their role play around the classroom.
It’s 9 O’clock now and most of the children are I the classroom participating in their morning work cycle. The classroom noise level is moderate.
There is one child sitting on the large carpet in the centre of the room ordering planet flashcards. He sits quietly and very focused as he puts the planets in the correct order with help from his teacher.
Also sat on the large carpet are two children constructing with the red rods. They stop their work and go over to the speaker and listen to the bird sounds. One child is translating what the birds are saying to the other child. Another child joins them, sits on a pillow and says, “cover your eyes and listen”. After the three children leave, another child who previously commented on having Blue Tits in his garden comes over and sits next to the bird sounds speaker with his book and reads there for a long period of time.
The two children constructing on the large carpet continue building. One child gives instructions e.g. “that’s the door” and “I’ve got a princess dress on”. They are cooperating, smiling, sharing resources and communicating. They are using narrative in their play. “It’s a castle, isn’t it?” one child says. They both are engaged in role play.
Meanwhile the large table next to the practical life shelf is becoming busier. One child comes over and brings her pouring activity and watches the two children with the farm animals play. After observing the two children for a short time, she joins in giggling and laughing as she offers the animals water from her pouring activity. She joins in with the small world imaginative play.
Another two children are sat at the table building puzzles together. They cooperate and help each other build the puzzles. Both look focused on their activity and not easily distracted by background activity.
Two children have come over to the large carpet with the magnetic activity. They are sharing out the materials. They are using narrative in their play, making sound effects and laughing.
In the reading corner one child walks up to the CD player playing the bird sounds and sits down next to it. She sits there quietly for some time before moving to another area.
One child sat at the art table points at the flowers in the middle of the table “look at these, they’re actually alive”. They look at the woodland wildlife poster and discuss what they see. The poster has common animals they see at forest school along with animal poo and tracks. “There are different types of rats” says one child. Another child walks over to the poster to look and listen. “Did you know what I saw on holiday?” says one child. “I saw a real rabbit” the child explains.
One child is walking around the classroom and says, “something smells minty today”, “it’s coming from outside”. He then sits at the large table next to a friend. His friend tells him she has made a rectangle with the folding fabrics.
One child goes over to the art table and smells the flowers in the middle. He says, “they smell nice”. He then moves to the literacy table and starts drawing insets and sings “let it go”. He continues to sit there drawing singing different songs.
One child is building the broad stairs on the large carpet. He is singing to himself as he builds. A friend comes over to watch. “This is a tower” he tells his friend. The other child laughs. He smiles as he explains his creation to his friend. His friend helps knock the tower down and they laugh. They both help each other build the tower again.
There are some children cleaning the class plants on the large table. One child says, “I’m washing so they can keep growing”. Another child says, “these leaves are quite dirty”. The teacher asks all three if they have plants at home and they all reply “yes”. One child cleans the spider plant and says, “I might get bitten by the spider”.


























Appendix 4: Audio notes.
Audio recording 3, week 1, day 3 ‘with nature’ condition.
The smell is the diffuser is Lavender,
The noise level of the classroom is moderate.
One child is telling her friend a story and there is laughter. 
One child is singing ‘Sponge Bob Square Pants’ when his teacher brings sponges in for their car washing activity in the afternoon. 
They’re sharing their drawings with each other. “I’m making a butterfly”. “You can take it home” one child tells his friend.
Two children are disagreeing on who plays with their friend. They then group together and organise their play. “You can play, you can play, and you can play” one child tells his friends.
“I am winter ready” one child says, and other children copy and repeat “I’m winter ready”. They repeat the phrase several times.
One child is singing. She is singing about her brother being her best friend.
There are other children singing on the classroom. One child starts singing ‘Let It Go’ and they all copy and sing together.
Lots of dialogue and conversation with their peers.
“I’ve finished my watermelon” says one child.
One child starts making a repetitive siren noise.
There are two children having a disagreement over taking turns. At the end one says “okay”.
There is a group doing a little science experiment with ice. The teacher asks the children “what makes ice melt?”, “the water” replies the children. “Hot or cold water?” asks the teacher. They reply, “hot water”.
The child making the siren noises repeats again.
As the ice melts the teacher asks “How long will it take to melt?”. “100 minutes” one replies. They get excited when they see the penguin toy pop out of the ice. They tap and bash the ice to release the toys. “It’s a penguin, it’s a penguin” one child says excitedly.
One child keeps saying “nothing, nothing, nothing” as he chips away at the ice. The teacher brings in warm water and shows them how to melt the ice with pipettes. “Hot water will melt the ice” says one child. The teacher shows them how salt can melt ice too. The teacher asks them to watch carefully and compare which melts the ice quickest. 
There is more noise around the ice table, and they start pushing each other. One child says repeatedly “stop pushing me”. The teacher intervenes and they continue playing calmly.
Two children are talking about their police cars they are drawing. They describe to each other their pictures in detail. “Go over 100mph” one says, the other child responds, “it can go one thousand million mph, go longer”.

One child is working with her teacher on a puzzle. The teacher is providing instructions for every step and providing encouragement.
One child at the ice table is excited he’s released one toy from the ice tray.
“What do you want to be when you grow up?” one child asks their friend. He then tells his friend he has seen that in a book and describes seeing a penguin who wants to be a policeman. 
“This can go 100 million” says a child designing a car. “This can go 100 elephants” replies another child and laughs. “Mine is faster than yours” the other child says. “No, it isn’t” replies another child. They take turns in saying how fast their cars can go.
There is a small argument at the ice table but eventually diffuses itself without teacher intervention.



















Appendix 5: Mosaic drawings.
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Appendix 6: Mosaic photos.
[image: ]
[image: ]
[image: ]

















Appendix 7: Mosaic tours.
Block 1: Child led tours of the classroom ‘with nature’.

Child one: Large table.
“Because a friend sits here and there are toys.” 

Child two: Large table.
“I like to play with the toys (points to the practical life shelf) and sit at the table.” 
Art table. “I sit on my own.” “Some drawing because I like drawing.” “Theres sticking and pens in the middle.”

Child three: Art table.
“Because I do paper and draw.” “Theres sticking pots in the middle.” “I smell daffodils.”
Large table: “Because it’s big and there’s so many chairs.”

Child Four: Art table. 
“I like doing shapes.” “Because the table is round.” “I like the pencils.” “Sometimes I smell lavender, it smells nice.”

Child Five: Large table.
“Because I want to, there are some toys there (points to shelf).” “I like the number poster.”

Child six: The large carpet.
“I like the shopping game.” “I like making aeroplanes too” (points to the brown stairs and pink tower). “I role the marble into the engine.”

Child seven: Literacy table. 
“I like to sit with friends.” “I do inset paper.” “I see all my friends.” “I see my friends outside” (points to garden door). 

Art table: “I have roses at home, I sit with them when I do drawing in my play room.”

Child eight: Book corner.
“I like reading dinosaur books because I like eggs.” “I sit on the sofa, I like to look at the flowers (referring to plants).”

Child nine: Large table.
“The bricks on the big table.” “Make a boat.”

Child ten: Reading corner. 
“We do books and sitting down.” “We sit on the grey sofa because warm and cozy.” “Look at the books.” “The pillows are nice.” 
Large carpet. “I play with friends together and make boats and army trucks.”

Child eleven: Large table. 
“I play with my friend. Play animals, work on the table.”

Appendix 8: Interview notes.
Interview with class teacher. Week one ‘with nature’ condition:
         The work cycle:
How was the morning/afternoon work cycle?
It was lovely. Didn’t notice a huge difference but nice to have the smells from the sent mister. The children enjoyed looking after the plants.

Focus:
Were there any children who lost focus or needed to be redirected?
There is a case of always one that needs help but generally all focused.

Type of play:

Did you observe more group play or individual play?
Quite a lot of working together.

Concentration:

Were children spending a long time with their activities or were there some children flittering?
Spending a longer time with their work and the class was calm and quiet.

Area of classroom:

What part of the classroom had the most activity?
The art corner, there is always someone there.

Interaction with nature:

Did you observe any children interacting with the nature in the classroom?
The enjoyed caring for the plants with the spray bottles and cloths activity.

Nature in play:

Did you notice any nature being incorporated into their play? 
Only an activity on the understanding of the world shelf.







Appendix 9: Consent forms
[image: ]

[image: ]




image3.png




image4.jpeg




image5.emf
Child InvolvementInvolvement Involvement Involvement Involvement Involvment Involvement Wellbeing Wellbeing Wellbeing Wellbeing Wellbeing Wellbeing Wellbeing

1 4 5 4 5 4 4 3 5 5 4 5 5 3 3

2 3 5 3 2 4 4 4 5 5 3 3 5 4 3

3 5 4 4 3 4 4 4 5 3 3 4 3 4 3

4 4 3 3 2 2 3 5 3 3 4 3 4 3 4

5 4 3 4 4 4 4 3 4 3 4 4 3 4 3

6 5 4 3 5 3 4 5 4 4 4 5 4 4 4

7 3 5 5 4 3 4 4 4 4 4 4 4 3 4

8 5 4 4 5 4 5 4 4 3 4 5 3 4 4

9 4 4 5 4 5 4 3 3 3 4 3 4 4 3

10 4 4 4 4 4 4 3 4 4 3 4 4 4 3

11 3 4 4 3 4 3 5 3 3 4 3 3 4 4

12 4 5 5 4 3 4 4 4 4 4 4 3 4 4

13 4 4 4 5 4 3 4 3 3 4 4 3 4 3

14 5 5 4 5 4 4 3 5 5 4 5 5 3 3

15 2 3 4 4 3 3 3 3 3 4 4 3 3 3

16 4 3 3 3 4 3 4 4 3 3 3 3 4 4

17 4 3 4 3 4 4 4 3 3 4 3 4 3 4

18 3 3 3 4 3 4 4 3 3 3 4 3 4 3
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20 3 4 3 4 2 5 3 3 3 3 3 3 3 3
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