	
	
	






Abstract
‘Nature Deficit Disorder’ is a term coined by Richard Louv in 2005 which refers to a lack of interaction with nature experienced by children in the 21st century that has led an increase in physical and mental health issues experienced by children and young people. The research explored in this study will show a range of benefits to physical and mental health provided by spending more time in natural environments. The outdoor education approach is weak in mainstream education in the UK and many parents may prefer to have their children spend their time indoors rather than outdoors. Children have access to a wide range of entertainment and information sources indoors due to technological advances and are at less risk of traffic accidents, stranger danger, bullying and injury when indoors. Nonetheless, this study argues that spending more time outdoors is holistically more beneficial for both mental and physical health and performance. Poorer children and those experiencing poverty are at higher risk of poor physical and mental health whilst having the least opportunity to access quality greenspaces. This study suggests that environmental planning and schools should consider providing opportunities for access to natural environments to improve quality of life in children and young people.
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This dissertation will analyse current literature to give an overview of the holistic impacts that interacting with nature and learning outdoors can have on children and young people. The three chapters will look at the physical, cognitive and emotional benefits, respectively, that interacting with nature provides. Due to urbanisation and a lack of greenspaces, an increase in technology (Carrington, 2016, para 2) and parental fears of health and safety risks (Bird, 2007, p. 46), children are spending less time outdoors in natural environments. This has led to what Louv (2005, p. 36) has identified as ‘Nature-Deficit Disorder’, which is described as the human costs of alienation from nature, causing attention difficulties and higher rates of physical and emotional illnesses. This dissertation will look at the current state of physical, and mental health in children and young people and how more regular interaction with nature can improve their circumstances. 

Public Health Wales (2019, p. 6) states that 26.4% of reception age children in Wales are overweight or obese, higher than the UK rate of 22.9%.  Using the slope index of inequality (SII) The National Child Measurement Programme (NCMP) has found that the inequalities in child obesity in England are widening amongst children in reception and year six, meaning children living in more deprived, socio-economically disadvantaged areas are more likely to suffer from obesity (Public Health England, 2019, para 4). Alongside an unhealthy diet and lack of sleep, Nursing Standard (2013, p. 18) attributed a lack of activity compared to previous generations as a reason for the current levels of childhood obesity in the UK. Sport England’s (2018, p. 4) data shows that only 17.5% (1.2million) of the children and young people surveyed are meeting the Chief Medical Officer guidelines of at least sixty minutes of participation in sport or activity per day on average. 32.9% (2.3million) are participating in less than thirty minutes per day on average. Furthermore, using their family affluence scale, Sport England (2018, p. 7) found that children from less affluent families were more likely to be less active than children from affluent families. Southern (2004, pp. 705-706) concluded that the current environment western children are growing up in includes fewer opportunities for exercise and an abundance of unhealthy, high calorie food and the sedentary lifestyle and poor nutrition are problematic for health. The first chapter of this study will look at how being in nature and learning outdoors can improve children’s physical well-being, lowering the risk of obesity and the health risks associated with it in childhood and adulthood. 

Being outdoors is not only beneficial for physical health but also mental health and functioning. The second chapter will look at the current prominent theory, attention restoration theory (ART), and research of how interacting with nature can provide cognitive benefits, which could improve a learner’s academic performance. Experiential learning theory in the context of being outdoors will also be discussed. This is important to consider as different individuals may have different preferred learning styles (Honey and Mumford, 2015, cited by Kotecha, 2019, p. 277) which are potentially being neglected in mainstream education. Specific individuals are immediately at a disadvantage in a classroom, such as those with attention deficit hyperactivity disorder (ADHD) and attention deficit disorder (ADD). In a study regarding adolescents with ADHD, those who reported a lifetime history of high levels of ADHD symptoms were more likely to achieve poorer academic outcomes than their peers without ADHD (Birchwood and Daley, 2012, p. 228). A classroom environment can be challenging for children with ADHD as they can struggle to sit still, focus and listen quietly. It can be further frustrating for these children when they want to be able to behave, work and learn like their peers (Segal and Smith, 2019, para 1). The second chapter of this study aims to investigate why spending more time outdoors is beneficial to cognitive function, learning and behaviour for individuals with ADHD/ADD, and how more contact with nature can improve academic performance for all while limiting the disadvantage caused by ADHD/ADD. 

The third chapter will investigate how interacting with nature can be beneficial for mental health and emotional development. Young people are particularly susceptible to developing a mental disorder. This could possibly be due to economic uncertainty making it harder for younger people to get on the career ladder. Social media is also likely a factor as it is related to an increase in peer-group pressure and online bullying (Brown and Triggle, 2018, para 12 and 13). Most children and young people receive little to no mental health support even though half of all mental health problems are established by age fourteen, rising to 75% by age twenty-four. Furthermore, one in ten 5-16-year-olds have a diagnosable mental health problem such as ADHD, anxiety disorder or depression. Children from low income families are three times more at risk than those from the highest income families (Mental Health Taskforce, 2016, p. 5). Replies from Freedom of Information requests from forty-six health trusts in the UK indicate that referrals to child mental health units from primary schools have increased by 50% from 2016 to 2019. Individual teachers in the UK have reported seeing self-harm in pupils as young as seven years old, as well as pupils struggling with online bullying and eating disorders before reaching secondary school (Titheradge and Thomas, 2019, para 1, 2 and 14). Bullying in schools is still a prevalent issue. The Department for Education (2018, p. 3) estimated that from April 2017 to March 2018, 17% of 10-15-year-olds in England were bullied in a way that made them frightened or upset. Bullying can hinder a child’s academic performance. The Anti-Bullying Alliance (2017, para 5, 6 and 7) reported that 21% of children who had experienced bullying had truanted, three times more than those who were not bullied. 24% of children who were bullied most days are more likely to be kept off school by their parents. Furthermore, 15% of children that had been bullied daily had been excluded from school, compared to 5% for children who had not. The third chapter will look at how spending time in natural environments positively links with improvements to mental health and resilience, which could help reduce bullying prevalence. 
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Southern (2004, pp. 705-706) claimed that a detrimental impact on children’s health in the current environment is a lack of physical activity.  Accelerometers can measure the levels of physical activity and sedentary behaviour objectively (I-Min and Shiroma, 2014, p. 197) making them useful for measuring the amount and quality or intensity of activity from an individual wearing one. A study carried out on 7,000 seven-year olds in the UK using accelerometer-based activity monitors found on average they were getting 27 and 11 minutes of moderate and vigorous physical activity (MVPA), respectively, per day and spent 5 hours per day sedentary (Griffiths, Pouliou, Rich, Cortina-Borja, Sera, Cole, Law, Joshi, Ness and Dezateux, 2012, p. 44). That is 38 minutes of activity on average, 22 minutes less than the recommended amount from the Chief Medical Officer, an hour per day (Sport England, 2018, p. 4). Most of a child’s school day will be spent sedentary in a classroom. Children can be active at break times, but studies carried out have shown that girls specifically are less active than boys at break times, weekdays out-of-school and weekends (Sera, Griffiths, Dezateux, Geraci and Cortina-Borja, 2017, p. 12). A similar Australian study that measured the amounts of MVPA through using an accelerometer in 5-6-year-olds and 10-12-year-olds found that overall, boys were much more active during weekdays (Cleland, Crawford, Baur, Hume and Timperio, 2008, p. 1688). Even though boys are shown to be more active, time spent active for children in the UK is still shown to be too low on average, contributing to the higher levels of obese and overweight children in the UK. 

A Danish study that took place for three years used accelerometer-based activity monitors to measure activity levels of nineteen 9-10-year-olds and held lessons in a forest area every Thursday. The results showed that the children were 106-113% more active on average on outdoor learning days than they were on regular school days, and just as active on regular school days with two physical education (PE) lessons (Mygind, 2007, pp. 161, 165-167). Children have more opportunity for exercise and activity when learning outdoors as there is more space. Learning activities taking place outside are also more likely to involve more movement than classroom-based activities. Furthermore, previous studies conclude that when children spend time in nature daily, there are improvements to their fitness, motor skills, coordination and concentration and they are less likely to experience sickness (Fjoertoft, Grahn, Mårtensson, Linblad, Nilsson and Ekman, 1997, cited by Mygind, 2007, p. 162). These are indicators of more optimal physical as well as mental development, likely to improve a child’s success in education and quality of life. However, other studies show little difference between illness rate between children in nature schools and conventional schools (Frenkel, Tandon, Frumkin, Vander Stoep, 2019, p. 957). Frenkel et al (2019, p. 957) further reports however that more studies and larger studies would provide more definitive conclusions.  

Another study undertook by Finn, Yan and Mcinnis (2018, pp. 36-38) had a group of forty-four children aged nine to ten on a science based outdoor learning programme for 5 hours a day for five days, using accelerometers to measure MVPA. MVPA, steps per hour, time spent sedentary and science test scores were recorded in school before the programme. During the programme, the steps per hour approximately tripled, the MVPA significantly increased, amount of time spent sedentary significantly decreased and science test scores improved. This study shows that effective learning can take place outdoors, whilst at the same time causing young children to be more physically active.  Wood, Bragg and Pretty (2016, p. 46) claim that getting the required amount of physical activity in childhood is important as physical activity levels are often carried on in adulthood, where the levels of physical activity you do can lower the risk of health problems. 
Physical health may also be linked with mental health. Data has generally supported improvement in mood symptoms in individuals with depression when engaging in aerobic exercise or resistance training. Regular exercise may also reduce the prevalence of depressive symptoms in the general population (Gelenberg, Freeman, Markowitz, Rosenbaum, Thase, Trivedi and van Rhoads, 2010, cited by Ekkekakis, 2013, p. 10)  Using approaches like this outdoor programme often could potentially encourage children to be more active and continue to be so in adulthood, reducing the risk of suffering health problems linked with a sedentary lifestyle. 

Activity outdoors is effective for promoting MVPA in children (Mygind, 2007; Cleland et al, 2008,). A study took place to show how different contexts of outdoor activity effected MVPA differently. The four contexts were using outdoor toys such as jump ropes, throwing toys and a hula hoop; fixed equipment, which in this study was a jungle gym consisting of slides, monkey bars, stairs and climbing areas; an open grass space; and a control condition - an approximately 3 metre by 3 metre area with a table and activities not anticipated to evoke high levels of physical activity, such as colouring books, crayons and army toys (Hustyi, Normand, Larson and Morley, 2012, p. 403). Using the Observational System for Recording Physical Activity (OSRAC; Brown et al, 2009, cited by Hustyi et al, 2012, p. 402) the results showed that all contexts apart from the control condition showed levels of MVPA, with the fixed equipment producing the most. When considering the effects of being outdoors on physical health in children, it is also important to consider the context. MVPA is commonly used to measure physical activity levels during activities for children as more MVPA is associated with health benefits such as a reduced risk of obesity and depression and improved cardiovascular health (Janssen and Leblanc, 2010, p. 40). Studies such as this provide guidance as to which types of outdoor activity effectively provide the highest levels of activity and movement in children. 
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Greenspaces have been studied for providing a natural environment to residents living in urban areas. The Land Trust has been responsible for providing public greenspaces in different areas around the UK. They reported that nearly 90% of people at the Port Sunlight River Park surveyed felt that the greenspace encourages them or others to keep fit and healthy. They also found that over 50% of people that use their greenspaces use them for exercise, recreation and leisure across the UK (The Land Trust, 2016, p. 3 and p. 5). Children living in urban environments are usually deprived of self-discovery and natural environment interaction. This is due to factors such as the loss of natural spaces for urbanisation and parental fear of health and safety risks, such as traffic, bullying, stranger danger and injury (Bird, 2007, p. 46). However, deprivation from natural environments can negatively affect physical activity levels. 

A study in New Zealand assessed MVPA and greenspace use in 108 eleven to fourteen-year-old children using accelerometers and global positioning system (GPS) receivers (Ward, Duncan, Jarden and Stewart, 2016, p. 44). The results showed a positive correlation between the amount of time spent in greenspaces and MVPA. For every 1% increase in time spent in greenspace, there was a 0.95% increase in MVPA, showing that greenspace exposure may be linked to higher levels of activity in children (Ward et al, 2016, p. 49). Furthermore, Cleland et al (2008, p. 1689) studied the association between time spent outdoors and minutes of MVPA in 5-6-year-olds and 10-12-year-olds. For each additional hour spent outdoors on a weekday, the boys would get an extra 11.6 minutes of MVPA and girls would get an extra 17 minutes of MVPA. On weekends, boys would get an extra 6.1 minutes and girls 4.7 minutes of MVPA per hour spent outside. The conclusion from Cleland et al (2008, p. 1685) was that encouraging children to spend time outside would be an effective strategy for combatting a lack of physical activity and achieving weight loss. From these studies, it appears that children will naturally be more active when in greenspaces, even when they have no reason or motivation to be more active. If learning were to take place outdoors in greenspaces, it could help children be more active. Since it would happen in school hours under supervision, parents would not need to worry about the risks of their children being outside, such as stranger danger, traffic accidents and other health and safety concerns, which would likely be assessed in a risk assessment. 

Mitchell and Popham (2007, p. 681) used health responses from the 2001 census along with socio-economic and rural-urban classifications to find links between greenspaces and health, using greenspace classification from the General Land Use Database 2001. Their results found that generally, more greenspace in an area associates with better health of the residents. However, residents of lower income areas may have higher area of greenspace in their area but poorer health, which Mitchell and Popham (2007, p. 681) indicate may be linked to the accessibility and quality of the greenspace, although it could be also be linked with lifestyle choices of the residents, such as a poor diet, smoking, and/or drinking alcohol. Reduced physical activity is continually being supported as a primary factor for developing obesity (Southern, 2004, p. 705). These studies support that living in or near greenspaces and natural environments can improve health which could be due to the encouragement of physical activity from being in greenspaces, which is associated with reducing health risks such as obesity and depression (Lachowycz, Jones, Page, Wheeler and Cooper, 2012, p. 586). Learning outdoors can provide regular opportunities to interact with greenspaces for children that live in areas with low greenspaces or a lack of access to quality greenspaces. Spending time in greenspaces has been shown to increase the amount of activity in children (Mygind, 2007; Finn et al, 2018; Ward et al, 2016) which leads to greater physical health (Lachowycz et al, 2012; Janssen and Leblanc, 2010; Southern, 2004), though there are potentially more health benefits from interacting with nature.
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Studies are showing that the health benefits of nature go beyond simply providing opportunity for physical activity. A study was carried out in the USA to test whether a change to natural environment would impact physical health. In certain regions, the loss of approximately one-hundred million trees to a forest pest – the emerald ash borer – correlated with an increase in cardiovascular and lower respiratory-tract illness. Across the states studied, the loss of trees to the borer resulted in an additional 6,113 deaths to related to lower respiratory-tract illness and 15,080 cardiovascular-related deaths (Donovan, Butry, Michael, Prestemon, Liebhold, Gatziolis and Mao, 2013, p. 139). This study shows that the removal of nature may be linked with declining human mortality. This is only one example of how nature may interact with physical health, an area that has not been heavily explored. However, in Japan there is research emerging relating to the physical health benefits from simply being in nature. 

Shinrin-yoku is a Japanese term referring to recreation and relaxation in a forest environment, also known as ‘forest bathing’ (Park, Tsunetsugu, Kasetani, Kagawa and Miyazaki, 2009, p. 18; Ohtsuka, Yabunaka and Takayama, 1998, p. 125). The theory behind the success of forest bathing therapy is that our bodies and physiological functions are adapted to be optimised in natural settings and living in urban environments can cause stress and ill health (Song, Ikei and Miyazaki, 2016, p. 2). This form of therapy is receiving more attention as more research is being carried out and reviewed of its health benefits (Song et al, 2016, p. 3). Natural Killer (NK) cells are white blood cells that play an important role in our immune system for fighting physiologically stressed cells and virus-infected cells (Paul and Lal, p. 1). A study found that after forest bathing, participants received an increase in NK cell activity, significantly higher than when those individuals visited a city, and this boost lasted up to seven days, remaining higher than before the forest trip after 30 days in some cases (Li, Morimoto, Kobayashi, Inagaki, Katsumata, Hirata, Hirata, Suzuki, Li, Wakayama, Kawada, Park, Ohira, Matsui, Kagawa, Miyazaki and Krensky, 2008, pp. 120-121). The studies that report that children who spend more time outside experience less sickness (Fjoertoft et al, cited by Mygind, 2007, p. 162) could be due to the immune system boost provided by increased NK cell activity from being in nature. Other health benefits found from shinrin-yoku research include a significant drop in blood sugar levels in a 6-year-long study of non-insulin-dependent diabetic individuals (Ohtsuka et al, 1998, p.125). Another study exposed subjects to either a natural view from a window, the same view on a TV screen, or a brick wall after low stress exposure. The results showed that heart rate recovery was the quickest when looking at the natural view through the window (Kahn, Friedman, Gill, Hagman, Severson, Freier, Feldman, Carrère and Stolyar, 2008, p. 192). These studies give examples of how exposure to nature can affect our health outside of providing opportunity and encouragement for physical activity. If implemented in schools, it could lead to learners feeling healthier and taking less days off school due to illness, potentially causing a rise in academic achievement.
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Outdoor learning offers more opportunities for experiences than classroom-based learning, though the classroom can offer a learning environment that allows reflection on outdoor experiences. When utilised effectively, the indoors and outdoors can synergise with each other in education. John Dewey, an educational philosopher, noticed in his time the push and pull within the curriculum between traditional learning and experiential learning reforms where experiential reforms would be introduced, then condensed over time to be fit to be taught within the classroom, removing the experiential aspect and contributing another subject to an overcrowded curriculum (John Dewey, 1950, cited by Quay and Seaman, 2013, pp. 5-6). Experiences became the core principal of outdoors learning, and the importance of experience is stressed in Dewey’s definition of education, as a continuous process of reconstruction of experiences to widen and deepen social content while giving the individual control of the methods involved (Dewey, 1911, p. 400, cited by Quay and Seaman, 2013, p. 35). This places importance in having experiences and gaining mastery over processes of finding information instead of the common absorption of information from teachers accustomed to teaching in a rote fashion (Quay and Seamon, 2013, p. 19). 

Learning outdoors can provide a different kind of learning which Vinal (1974-75, p. 3, cited by Quay and Seaman, 2013, p. 22) introduced as lore, the knowledge gained through experiences and unlikely attainable in indoors classrooms. Gibbs (1988, p. 14) believes that learning can take place through experiences, though having the experience itself is insufficient – the learner must reflect on the experience to learn from it, which gives importance to the classroom in the outdoors learning approach as a suitable environment for reflecting on the experiences taken place outdoors. If new knowledge is going to change perspective and behaviour, then learning new concepts and generalisations is not enough. The learning must be tested in new scenarios to make connections between the concepts and how they carry out in practice (Gibbs, 1988, p. 14). This helps the learner understand why what they are learning about is relevant and the learning becomes more worthwhile if it applies to the learners’ real-life situations. 

An overnight camping trip involving fifty-six 12-14-year-olds was carried out to see if outdoor education was a valuable use of school time. The theme being taught during the trip was about water and its environmental impact. Students were able to collect and analyse soil and plant samples to determine the effect of water health on animal and plant biodiversity, which they did in a classroom setting. Students also took part in other activities such as archery, hikes, astronomy, and campfire cooking. Students indicated that the experience was valuable, with 79% indicating it was worthwhile to their education. Some reported that the hands-on element made it easier to remember, others reported that collecting their own samples for data rather than being given the data on a worksheet made it more meaningful (James and Williams, 2016, pp. 61-64). In this case, the experience would have taken place within the outdoor environment, and the reflection on the experience in the classroom whilst studying the samples they were out collecting and learning about. James and Williams (2016, p. 67) reported that students are more motivated and willing to participate in their learning when they are engaged in hands-on experiences rather than passively listening and absorbing information. Although experiential learning does not necessarily have to take place outdoors, there are studies investigating the cognitive benefit being outdoors provides. Attention Restoration Theory (ART) is a popular theory that attempts to explain these cognitive benefits.
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Mental fatigue is a state that everyone is likely to have experienced at some point. It can be described as a mentally worn-out state that leaves an individual feeling irritable (Kaplan, 1995, p. 172) and has been shown to increase distractibility and reduce performance in effortful mental tasks (Tennesen and Cimprich, 1995, p. 78). Kaplan and Kaplan (1989, p. 188) theorise that we use our limited resource of directed attention to make sense of confusing environments, eliminating feelings of confusion and uncertainty. However, as it is a limited resource, we suffer mental fatigue as a result of using too much directed attention. Mental fatigue can cause consequences including an inability to plan, performance errors and irritability, causing rude or unsocial behaviour (Herzog, Hayes, Applin and Weatherly, 2011, p. 91). Kaplan and Kaplan (1989) developed Attention Restoration Theory (ART), the theory of how being in natural settings can quickly restore directed attention from mental fatigue. 

Directed attention is the weakest element of cognition and easily depleted. It requires restoration on a regular basis throughout the day in order to concentrate on tasks and activities that may be difficult to attend to (Moreno, Baker, Varey and Hinze-Pifer, 2018, p. 8). ‘Fascinations’ are things that can be thought about easily using involuntary attention, categorised from hard to soft fascinations. Stimuli that is categorised as hard fascination can grab an individual's attention, filling the mind and leaving little room for cognitive activity. Whereas soft fascinations can occupy an individual’s attention without being the central focus of their thoughts, leaving mental room for reflection and recovery (Basu, Duvall and Kaplan, 2018, p. 1057). In nature many soft fascinations exist, including things like caves and wild animals, things that attract our attention without us having to actively concentrate on them (Kaplan, 1995, p. 172). These soft fascinations have been linked with aiding mental fatigue recovery (Kaplan, 1993, cited by Kaplan, 1995, p. 172), and are a key component in ART. Other components to this theory include being away, conceptually, which means being able to get away from whatever thoughts or tasks are causing the mental fatigue. Natural settings such as mountains, forests, beaches, and lakes are usually preferred settings for someone to ‘get away’ to (Kaplan, 1995, p. 174) as there are many soft fascinations within those environments to hold an individual’s attention. A restorative environment must also have an extent, enough stimuli to keep an individual’s mind occupied. Compatibility is also an important component to this theory. Kaplan (1995, p. 174) notes that natural environments are experienced as high in compatibility with humans. Research has shown that people are compatible and have a preference for different environments depending on their goal (Herzog et al, 2011, p. 99), so if the goal is to recover from mental fatigue, people may be attuned to recovering in more natural environments, with the elements described in ART. These components allow for the process of effortlessly engaging with natural stimuli in order to replenish directed attention needed for difficult cognitive tasks (Moreno et al, 2018, p. 8). 
ART subscribes to the idea that in order to pay attention to something, we must block out distractions, as automatic and effortful attention are competitive with each other (Moreno et al, 2018, p. 8). Our brains can do this, using directed attention, for a certain amount of time before experiencing mental fatigue. Being in an environment with natural, soft fascinations that can distract us and divert our involuntary attention to allow our brains to restore the capacity for directed attention and to block out distractions (Sullivan and Kaplan, 2016, p. 7). This theory has been tested by different people and received support through the results. 

A study was carried out on seventy-eight university students. The views from their dorms were categorised as either all natural; mostly natural; all built; and mostly built. The participants completed a series of tests designed to test directional attention (Tennessen and Cimprich, 1995, p. 79), and the results showed that those with all-natural views scored significantly higher on the tests than those with all built views (Tennessen and Cimprich, 1995, p. 81-83). When the categories were collapsed into natural and built views, the participants in the natural views group scored higher than those in the built views group. Those who lived with natural views also rated their own attentional functioning as more effective than those with built views (Tennessen and Cimprich, 1995, p. 83). The results of this test seem to support that directed attention is improved through seeing nature more often. However, the students did not have their directed attention depleted and given time to recover to test how being in nature can aid recovery from mental fatigue. In other studies, viewing natural environments before repeating a task or test has been shown to provide improvements to sensitivity of detection, reaction time and performance (Berto, 2005, p. 253). In a school study, children with green walls, covered in vegetation, performed better on selective attention tests than children without green walls in their class (Van Den Berg, Wesselius, Maas and Tanja-Dijkstra, 2016, p. 808). 

Although studies have been carried out that support ART (Tennessen and Cimprich, 1995; Berto, 2005; Stark, 2003; Van Den Berg et al, 2016) it has been criticised for lack of clarity in how the theory explains the process. For example, studies have used cognitive tests to support that directed attention is restored after being immersed in nature. However, from the methods used it is not clear whether the directed attention is being affected or a different cognitive function in the brain, such as increased vitality (Ryan, Weinstein, Bernstein, Brown, Mistretta and Gagné, 2010, cited by Joye and Dewitte, 2018, p. 3) or task motivation (Silvia, 2008, cited by Joye and Dewitte, 2018, p. 3).  Another criticism is that a key component contributing to the restoration, the soft fascinations, have not been clearly defined (Joye and Dewitte, 2018, pp. 3-4). Kaplan (1995, p.174) categorised things in nature such as clouds, sunsets and snow patterns as soft fascinations as they can hold attention in an undramatic fashion. However, in studies supporting ART participants are usually shown or immersed in vegetation rich environments, such as parks, meadows, and forests. Studies rarely expose participants to environments including things like caves and waterfalls which have been described as soft fascinations (Kaplan and Kaplan, 1989, cited by Joye and Dewitte, 2018, p. 3). Although participants have been shown to receive cognitive benefits from being immersed in these environments regardless, the notion of fascinations is still one of the central roles of the theory and remains underexplained. Despite the criticisms of what exactly ART attempts to explain, research shows that there are cognitive benefits of being exposed to nature that could be capitalised on in education to improve performance.
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Despite criticisms of ART, the studies investigating exposure to or immersion in nature support that it provides positive cognitive benefits and improves performance. A study of association between nature and creativity separated a group of 56 adults into two groups. One group carried out a Remote Associations Test (RAT), designed to test creativity and problem solving, on the morning before embarking on a 4-6-day hike, while the other group completed a RAT on the fourth day of a hike. The researchers found that the pre-hike group were able to answer fewer items and the results showed a 50% increase in performance after being immersed in nature for four days (Atchley, Strayer and Atchley, 2012, p. 51474). Atchley et al (2012, p. 51474) anticipate that this is due to the exposure to natural stimuli which is emotionally positive and low arousing, engaging the brain to go to default mode. Being in natural environments can engage the default mode of the brain, a set of areas in the brain linked with efficient performance on tasks that use frontal lobe function, such as the divergent thinking used in the RAT’s. 

Further studies have tested cognitive benefits of natural elements in school environments to see if they could improve performance in education. In a study of three schools with 360 pupils and 13 classes, classes were tested, then half the classes received three plants per classroom. After six weeks, the classes were retested and two of the schools found improvements of 10-14% in the classrooms with plants. The school that noticed little to no change already had an active gardening programme, allowing the students more contact with nature than students of most urban schools (Daly, Burchett and Torpy, 2010, p. 1). Furthermore, in the outdoor science programme study mentioned in the previous chapter, the 44 children participating took a science test before and after the programme. Two elementary school teachers assisted in the creation of the tests to ensure the content was age and grade appropriate. The group showed a 6.5% increase in test scores on average after the completion of the outdoor programme (Finn et al, 2018, p. 37-38). These results show that interactions with nature may improve school children's academic performance, even with small measures such as having plants in the classroom or running a gardening programme within the school. 

Although ART has received criticism (Joye and Dewitte, 2018), the studies mentioned throughout this chapter support that there is a cognitive benefit to being outdoors, or at least through connecting with nature on some level whether it is bringing nature indoors through potted plants or merely being exposed to images of natural environments (Atchley et al, 2012; Daly et al, 2010; Berto, 2005; Finn et al, 2018; Tennessen and Cimprich, 1995). ART is the most popular theory explaining this phenomenon, though more research is required to find out why exactly being outdoors can improve cognitive performance and how it happens. Regardless of why, the findings from various studies researching the link between nature and its cognitive impact imply that learning outdoors, or at least spending more time outdoors, is beneficial to cognitive performance. An improvement in cognitive function, including attention, is shown to be particularly advantageous to children with ADHD.

[bookmark: _Toc39409243]ADHD and ADD

Neuropsychiatric problems, including behaviour, occur in 10-20% of children worldwide (Kieling, Baker-Henningham, Belfer, Conti and Ertem, Omigbodun, Rohde, Srinath, Ulkuer and Rahman, 2011, p. 1515) with ADHD being the most common behaviour disorder among children with a global prevalence of 5.3% (Polanczyk, Silva de Lima, Horta, Biederman and Rohde, 2007, p. 942). In the UK, surveys found that 3.62% of boys and 0.85% of girls between five and fifteen had ADHD (AADD-UK, 2017, para 26). ADHD can be described as a set of symptoms, including difficulty to pay attention, susceptibility to distraction, hyperactivity and being more impulsive (Hammerness, 2009, p. 2) which can make a traditional education experience more challenging for not only the individual with ADHD, but also their families, teachers and peers.  

A study of nearly 50,000 participants with ADHD were assessed by their exposure to greenspaces according to how rural they lived. The results from the study showed that living in a rural area during childhood and adolescence had a protective effect against the symptoms associated with ADHD (Donovan, Michael, Gatziolis, Mannetje and Douwes, 2019, p. 226). The authors suspect that, according to their findings, there may be a minimum threshold of greenness below which children can suffer health consequences, including ADHD symptoms, and that increased greenness in the least green areas may be the most protective measure against ADHD across the country (Donovan et al, 2019, p. 232). Another study was carried out to investigate the impact of contact with greenspaces on indicators of behavioural development and symptoms of ADHD (Amoly, Dadvand, Forns, López-Vicente, Basagaña, Julvez, Alvarez-Pedrerol, Nieuwenhuijsen and Sunyer, 2014, p. 1351). The contact with greenspaces was assessed through the time spent playing in green spaces, the surrounding greenness of the home and the residential proximity to major green spaces. The study was based on over two-thousand 7-10-year-old school children. Parents of the children were required to fill in Strengths and Difficulties Questionnaires (SDQ), used to assess emotional symptoms, conduct problems, hyperactivity/inattention and peer relationship problems. Their teachers filled in ADHD symptom criteria questionnaires (Amoly et al, 2014, p. 1352). The results showed lower behavioural problem scores through the SDQ results associated with the use of green space and the surrounding residential greenness, but not with residential proximity to greenspaces. Residential surrounding greenness was also associated with reduced scores for ADHD and inattention symptoms (Amoly et al, 2014, pp. 1356-1357). These results imply that use of or immersion within greenspaces improve the symptoms of ADHD, as opposed to simply living near greenspaces. Another study was carried out using qualitative data provided by parents of children with ADD to record the children’s symptoms and attentional functioning after carrying out activities in greenspaces and urban spaces. 85% of the parents reported that activities in green environments had the best impact on their child’s attention and symptoms, with 57% of parents agreeing that activities in non-green environments had the worst effect (Taylor, Kuo and Sullivan, 2001, p. 64). Taylor et al (2001, p. 71) further found that the greenness of the children’s residential settings was unrelated to the severity of their symptoms – it was the greenness of their play settings, additionally supporting that immersion in green environments is what helps reduce symptoms of ADD and ADHD. 

The results from these studies indicate that exposure to natural environments is beneficial for a child’s ability to focus whilst improving their behaviour. The findings of improved ability to concentrate are likely to relate to studies supporting ART that have shown improved ability to use directed attention, as well as other cognitive benefits (Tennessen and Cimprich, 1995; Berto, 2005). These findings are important as children with ADHD symptoms or behaviour challenges could have an improved experience in education through using outdoor interventions to support their concentration and cognitive ability. Considering natural spaces and elements in urban planning and education could bring benefits to not only those with ADD and ADHD but as the previous studies in this chapter outline, all children(Atchley et al, 2012; Daly et al, 2010, Finn et al, 2018, Van Den Berg et al, 2016). This may also bring emotional benefits to children and staff within schools as the next chapter will explore.
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In 1991, Roger Ulrich presented research into stress recovery and found that people recover from stress faster and more complete when exposed to natural environments compared to urban environments, leading to the development of his Stress Recovery Theory (SRT) (Ulrich, Simons, Losito, Fiorito, Miles and Zelzon, 1991, p. 222). SRT is a psycho-evolutionary theory that postulates after being in stressful environments, an individual has a biological response to leave the environment which produces a positive emotional change, regulates the physiological changes caused by the stressful environment and recharges the energy used during the stress response (Ulrich et al, 1991, pp. 222-224). This theory relates to ART in the sense that individuals respond positively to natural environments to regulate physiological changes within the body. The phenomenon that natural environments help people recover from stress has further been further tested since as the studies in this chapter will outline. 

A study investigated 337 children aged 8-11 to examine whether having vegetation near their homes limited the impact of stressful life events on their well-being. The common stressful life events outlined in this study included family relocation, being picked on or punished in school and being subject to peer pressure (Wells and Evans, 2003, p. 321). The findings show that nearby nature was found to buffer the effects of stressful life events on children's psychological distress and the differences between psychological stress between children with high and low nature exposure was larger the more stressful the life event was. Furthermore, the study found there was a positive association between exposure to nature and children’s reported sense of self-worth (Wells and Evans, 2003, pp. 320-321). These results suggest that exposing children to natural environments regularly reduces the impact that stressful life events can have on emotional health, even more so in cases of extreme events, helping children be more emotionally resilient. Whilst exposure to nature was the focus of this study, the reasons for being able to better cope with stressful life events could be due to increased social support in rural areas (Wells and Evans, 2003, pp. 324-325) or the benefits of ART, bolstering cognitive resources and helping children to think clearer and cope with stress better, as well as enable them to resist stressors and distractions (Wells and Evans, 2003, p. 325). 

Other studies have found an association between natural environments and lower levels of stress. Workers with a view of nature, such as trees and flowers, feel that their jobs are less stressful and have increased levels of job satisfaction and experience fewer illnesses and headaches compared to those who work with built views (Kaplan and Kaplan, 1989, cited by Maller, Townsend, Pryor, Brown and St Leger, 2006, p. 48). Ulrich carried out a study on students right after they had sat an exam. Using the Zuckerman Inventory of Personal Reactions (ZIPER) all students showed high levels of fear arousal, anger and aggression and low levels of positive affect. One group was then shown natural views filled with green vegetation whilst the other was shown urban views with no natural elements, both in pictures. After another ZIPER, the students who viewed the natural scenes showed an increase in levels of positive effect due to increased levels of friendliness and playfulness, whereas the urban scenes group showed increased levels of sadness (Ulrich, 1979, cited by Rohde and Kendle, pp. 61-62).  

Cortisol is usually referred to as the ‘stress hormone’ as it is released when an individual is feeling stressed (Hormone Health Network, 2018, para 1). As it is released more often when stressed, it is a good biomarker for measuring stress. A study investigated the association between neighbourhood green space and stress through measuring the level of natural environment in their residential area and measuring levels of hair cortisol concentration (HCC) in 132 adults (Gidlow, Randall, Gillman, Smith and Jones, 2016, p. 61). The greenness of residential areas was measured using the Generalised Land Use Database (GLUD) to show the land type for participants surrounding areas (Gidlow et al, 2016, p. 63). HCC was used to measure cortisol, the stress hormone, as it is a non-invasive biomarker that can reflect cortisol secretion for the past three months of when it is taken, making it good for measuring chronic stress in individuals (Gidlow et al, 2016, p. 62). The results of the test through measuring HCC levels support that living in neighbourhoods with higher density of natural environment was associated with lower levels of chronic stress (Gidlow et al, 2016, p. 66). A paper reviewing research on the physical effects of shinrin-yoku presented results from field experiments across twenty-four forests in Japan. The results showed that being in a forest environment lowered levels of cortisol, the stress hormone, in saliva and lowered pulse rate and blood pressure as opposed to being in an urban environment (Park, et al, 2010, p. 25). 

Although the research cannot currently explain exactly why natural environments lower stress levels, these studies show that lower levels of cortisol, a hormone released when stressed, occur when in natural environments. Stress in children can cause negative affects to their health, from emotional and behavioural problems to physical symptoms, such as headaches and stomach aches (Johnson, 2004, p. 75). Our bodies make changes when they are stressed and being stressed over long periods of time causes our bodies to maintain those changes causing illnesses. For example, glucose levels increase when stressed to provide more energy for the ‘fight or flight’ response. Sustained high levels of glucose due to stress can then lead to developing type two diabetes (Hill, 2010, cited by Chivers, 2019, p. 23). Physical symptoms and illness caused by stress can make it more difficult for a child to engage in their education. The results from the studies presented suggest that more time spent in nature could help counter stress, helping children to achieve healthier emotional well-being. 

[bookmark: _Toc39409246]Poverty and Mental Health

Children from low income families are three times more likely to develop a mental health disorder (Mental Health Taskforce, 2016, p. 5). The Joseph Rowntree Foundation (2020) reports that in 2017/18, 29% of all children in the UK were living in poverty, meaning nearly three in ten children are at a higher risk of suffering from ill mental health. 

A study looking into the association between poverty and mental health in children looked at 22,831 children used qualitative data obtained from both parents and children. The results showed that the further below the poverty line a child is living, the higher the level of anxiety/depression, though higher levels of household income are not associated with anxiety/depression once the household income is above the poverty line (Stroschein and Gauthier, 2017, p. 240). Additionally, poor children have been found to start out with higher levels of antisocial behaviour than nonpoor children, and children whose poverty levels increase are likely to experience increasing levels of antisocial behaviour (McLeod and Shanahan, 1996, p. 214). In education, it has been found that persistently poor pupils are around two years behind than their non-disadvantaged peers by the time they sit their GCSE’s (Richardson, 2017, para 10). In Wales, 32% fewer pupils who are on free school meals get five good passes in their GCSE’s, including English or Welsh and maths compared to pupils overall (Lewis, 2020, para 5). Mental health could be factored in as a cause of poor academic performance, as research suggests that mental health problems can affect learners’ energy, concentration and mental ability, hindering their academic performance (SPRC, 2019, para 2). 

Kuo (2001, p. 6) undertook a study to investigate whether providing a higher level of green views and green spaces could improve the mental health and quality of life for people living in poverty in urban public housing, helping them to cope with poverty. The study involved 145 residents. They were placed in buildings with varying levels of nearby nature. Their attentional capacity was measured through a Digit Span Backwards (DSB) test. Life functioning was assessed through the Ineffective Management of Major Issues (IMMI) Scale, which examines perceived difficulty of most important life issues, neglect of these issues, how long these issues have been a concern and their current severity (Kuo, 2001, pp. 14-16). IMMI results from the study showed that those with more vegetation nearby were more effective in managing their life issues than those surrounded with urban environment (Kuo, 2006, p. 26). This result was proportional to attentional capacity results from the DSB test, so the better the residents’ attentional capacity, the more effective at managing life issues they were. This result relates to the previously mentioned study (Wells and Evans, 2003) that found that children living in natural environments were more emotionally resilient and better able to handle stressful life situations, thus more effective in managing their life issues. In both studies, ART was mentioned as providing the only explanation as to why this happens, as it postulates that spending time in nature recovers directed attention, and directed attention is theorised to help manage reflecting on life issues. (Kuo, 2001, p. 26; Wells and Evans, 2003, p. 325). 

Children in poverty are more susceptible to developing a mental health disorder (Mental Health Taskforce, 2016, p. 5) which can affect their performance in education (SPRC, 2019, para 2). From the research presented in this chapter, it appears that more engagement with nature is beneficial for emotional health. However, it is hard for families living in poverty with no nearby green spaces to get access to good quality natural environments. It has been suggested that nature and natural spaces should be strongly considered in future urban development as an aid to public health (Maller, Townsend, Pryor, Brown and St Leger, 2005, p. 51) after having reviewed the relationships between nature and physical health. This would give access to nature to those living in poverty in heavily urban environments so they can receive the physical and mental benefits nature provides. Furthermore, bringing outdoor learning practice into schools more regularly would also bring the physical and mental benefits to children living in poverty that do not have regular access to natural environments. 

[bookmark: _Toc39409247]Bullying

Adverse Childhood Experiences (ACEs) are potentially traumatic experiences received as a child that can have long-term impacts on emotional health and well-being, with abuse and bullying being examples of ACEs (Boullier and Blair, 2018, p. 132). A study in Wales found that if someone had four or more ACE’s they were more likely to eat poorly, be a high-risk drinker, and smoke, which are behaviours associated with poor physical health. They were also much more likely to experience and/or be a perpetrator of violence, and to go to prison (Bellis, Ashton, Hughes, Ford, Bishop and Paranjothy, 2015, cited by Chivers, 2019, pp. 36-37). In a study analysing bullying behaviours and ACEs, bullying was significantly associated with ACEs and being exposed to childhood adversities had a great impact on the risk of bullying in late adolescence, as both perpetrator and/or victim (Reisen, Viana and Dos Santos Neto, 2019, p. 154). Childhood bullying has been linked to depression, anxiety, and drug and alcohol abuse in adulthood. Furthermore, children who bully others are more likely to be depressed and engage in high-risk activities such as theft and vandalism (Korsen, 2017, p. 4). 

Yang, Nelson-Gardell and Guo (2018, p. 295) concluded in a study that experiencing stressful life events, including being bullied oneself, is associated with bullying perpetration. They further mentioned the importance of school professionals being informed of bullying cases so that coping strategies and emotional management can be implemented to prevent future bullying cases from the victims. The findings of the previously mentioned study by (Wells and Evans, 2003) concluding that nature buffers the impact of stressful life events is relevant here assuming that the bullying classifies as a stressful life event. If outdoor interventions can used effectively to buffer the impact that a case of bullying can have on a child, as well as improve the child’s reported sense of self-worth (Wells and Evans, 2003, pp. 320-321) it could not only help the child hinder the negative emotional impacts that bullying can have on a child in the present as well as in adulthood, but it could also prevent future cases of bullying from the victim. Other effects that nearby nature has on children researched include self-discipline and impulse inhibition. Lack of self-control has been reported to be a significant predictor of bullying behaviour (Moon and Alarid, 2015, p. 850). Taylor, Kuo and Sullivan (2002, p. 58) found positive association between views of near home nature and self-discipline and impulse inhibition in girls, but not in boys. However, this is likely due to boys having relatively less contact with nature immediately outside their homes as studies have found that boys tend to play farther from their home than girls (Hart, 1979; Sobel, 1993, cited by Taylor et al, 2002, p. 59), making them less affected by the nature nearby to their home than girls.  

The findings in this section support that regular interaction with natural environments lowers the risk of children bullying others through buffering the impacts of stressful life events and improving self-control in girls (Wells and Evans, 2003; Taylor et al, 2002). As being a victim of bullying is associated with bullying perpetration (Yang et al, 2018, p. 295), providing more opportunities for interacting in natural environments may help prevent further bullying cases in schools and communities. 
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This study has provided an overview of the holistic benefits of interaction with nature and how it is beneficial to children and young people. On average, children are not getting sufficient exercise currently (Southern, 2004; Griffiths et al, 2012; Sera et al, 2017; Cleland et al, 2008). The studies presented in the first chapter support that spending more time in green and natural environments encourages children to be more active (Cleland et al, 2008; Ward et al, 2016). A large increase of MVPA is present even when children are outdoors for learning purposes (Finn et al, 2018; Mygind, 2007). Lack of activity has been linked with higher levels of childhood obesity (Nursing Standard, 2013, p.18). Obesity is problematic as it puts people at risk of further health problems such as asthma and cardiovascular disease (Hills, King and Byrne, 2007, p. 1), as well as social isolation and potential psychological dysfunction (Friedman, Story and Perry, 1995; Must, 1996; Must and Strauss, 1999, cited by Hills et al, 2007, p. 1). Higher levels of activity can help prevent children becoming obese, thus avoiding these health complications. Activity is not the only reason being in natural environments improves health. Research into shinrin-yoku shows that being in nature can increase NK cell activity, bolstering the immune system (Li et al, 2008, pp. 120-121), reduce blood sugar levels in non-insulin dependent diabetics (Ohtsuka, 1998, p. 125) and reduce the levels of cortisol, the hormone released when stressed (Park et al, 2010, p. 25; Gidlow et al, 2016, p. 66). Although stress was covered in the third chapter regarding emotional well-being, it has been shown to affect physical well-being as people can experience physical symptoms and illness through maintained high stress levels (Johnson, 2004, p. 75; Hill, 2010, cited by Chivers, 2019, p. 23). 

The studies explored in the second chapter propose that spending more time outdoors can help improve academic performance for children and young people through improving various cognitive functions (Atchley et al, 2012; Daly et al, 2010; Berto, 2005; Finn et al, 2018; Tennesson and Cimprich, 1995; Van Den Berg et al, 2016; Stark, 2003).  Unfortunately, there is no solid explanation as to why these studies have observed increases in cognitive performance due to views or interactions with nature. ART is the most prominent theory attempting to explain why (Kaplan, 1989; Kaplan and Kaplan, 1995), however, ART and studies supporting the theory have received relevant criticism regarding a lack of clarity (Joye and Dewitte, 2018). Further research would be required in order to find out how exactly interacting with nature improves cognitive performance, but the studies explored in this chapter certainly show that cognitive benefits are present. Interaction with nature may be advantageous for children and young people’s academic performance, but more significantly could help combat symptoms ADD and ADHD which can hinder academic performance and cause frustration in those affected. Living in rural areas has shown to have a protective effect against ADHD symptoms (Donovan et al, 2019, p. 226) and use of/immersion in natural environments can lower behavioural problems and reduce the inattention symptoms of ADHD (Amoly et al, 2014, pp. 1356-1357; Taylor et al, 2001, p. 64). Whilst surrounding residential greenness does not appear to impact ADHD/ADD symptoms, immersion within green environments does, suggesting that immersion in nature has a stronger impact than viewing nature. ADHD/ADD causes difficulty to pay attention and concentrate (Hammerness, 2009, p. 2), a symptom which appears to improve through interaction with nature, giving merit to ART which postulate that directed attention recovers quickly, giving individuals the capacity to concentrate easier.  

Attentional capacity is a valuable resource for resilience and emotional well-being. The studies of the third chapter show that having better attentional capacity has been linked to being effective for managing life issues as reflecting on and dealing with life issues requires attentional resources (Kuo, 2006, p. 10). This could explain why children living with vegetation near their home have been reported as experiencing less impact from stressful life events, even more so the more extreme the event, whilst having a higher sense of self-worth (Wells and Evans, 2003, pp. 320-321). This study shows that having more contact with nature can reduce the impact of ACE’s, which can increase the likelihood of an individual exhibiting undesirable habits, such as smoking, drug use and alcohol use, and behaviours, such as theft, vandalism and being violent, as an adolescent and adult (Bellis, et al, 2015, cited by Chivers, 2019, pp. 36-37; Korsen, 2017, p. 4). Experiencing ACE’s is also associated with bullying perpetration, which can then make the bullying victim likely to bully others (Yang et al, 2018, p. 295). However, more exposure to and contact with natural environments can not only lower the emotional impact of bullying and other ACE’s (Wells and Evans, 2003), it can also improve self-discipline and impulse inhibition (Taylor et al, 2002, p. 58) which can reduce the chance of bullying behaviour arising (Moon and Alarid, 2015, p. 850). Children living in poverty are three times more likely to develop a mental health disorder (Mental Health Taskforce, 2016, p. 5) which can affect their educational performance (SPRC, 2019, para 2), and have been found to start out with higher levels of anti-social behaviour, increasing as levels of poverty increase (McLeod and Shanahan, 1996, p. 214). Children living in poverty are less likely to have access to good quality greenspaces (Mitchell and Popham, 2007, p. 681) making the impacts of natural environments explored in this study more significant to them. It has been suggested that nature and natural spaces should be considered in future urban development (Maller et al, 2005, p. 51). Alongside providing schools providing regular outdoor learning experiences, children and young people would be able to access the benefits of natural environments, improving their physical and emotional health, and their educational outcomes through improved cognitive performance. 
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