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Part Two

As an example of an outdoor environment that can promote and support a child's scientific and mathematical thinking, I would like to use Clyne Gardens in Swansea as an example of a botanical garden that provides a stimulating environment for children to think scientifically and mathematically. The collection of plants preserved for display consists of a wide range of species. In these gardens, you will find cacti, succulents, herb gardens, and plants native to certain regions of the world. It is important to note that a botanical garden such as this one in Swansea can be used as an educational instrument to encourage and enlighten an interest in biology and mathematics in young minds. We will be able to learn and explore a great deal through this activity and the space provided.
An environment like this can influence a child's development in a number of ways, and I will provide a few examples. As well as being valuable outdoor teaching spaces, these spaces serve as outdoor laboratories. The gardens ensure that tropical and temperate ecosystems are preserved in a safe, accessible environment so that children can learn about them first-hand and experience them for themselves. This activity may spark an interest in biology and create an awareness of environmental issues and the destruction of tropical ecosystems. All of these activities can contribute to the development of a child's scientific knowledge.
This type of learning environment is becoming increasingly important for young children learning science in Wales, as the new curriculum incorporates this area of science as a mandatory component. As young children become more aware of the interconnected nature of the world, it is important to stress the fact that all living things are dependent upon one another to survive. During the implementation of the new curriculum, students will learn that living organisms require specific conditions and resources in order to survive and thrive, and that they may have to compete with each other in order to succeed. At a young age, it is important to demonstrate the effects of human decisions and actions on biological diversity as well as the effects of natural selection. Each of these topics is relevant to the Welsh curriculum and mandatory learning for children
Individuals may utilize these learning opportunities in many different ways depending on their needs. Students have the opportunity to observe and log their own findings in these botanical gardens, so they can make connections between the habitats and adaptations of life in these gardens and the development of scientific and mathematical skills. As a way of engaging children in learning, provide them with activities in which they can use their senses to determine what things are instead of merely ticking off information, such as allowing them to use their senses to judge for themselves what things are and comparing their habitats. It is imperative that they gain a better understanding of the different species of plants by listening to the sound levels, feeling the temperature and soil where the plants live, observing light intensity, comparing plants in high-bright areas to low-bright areas and observing how they have adapted, as well as sharing their findings with each other. Therefore, the students are learning through physical activity rather than worksheets, which provides a much more immersive learning experience.

In the Clyne Gardens, children are able to explore and play in an environment that is less threatening and more appealing than that found indoors. A variety of materials such as sticks, leaves, grass, and mud can be used. A real-life outdoor garden offers an opportunity to record numbers that is often lacking in indoor settings and can attract children who prefer not to engage in pencil and paper activities. In addition, practitioners can play an important role in supporting children's mathematical graphics and recordings both inside and outside. Botanical gardens can also play an important role in supporting children's mathematical development.
My choice of this particular photograph of the botanical garden was based on the fact that I consider it to be an ideal setting for teaching math. The study of mathematics is one of the most fundamental aspects of everyday life. This photograph illustrates several ways in which children can learn fundamental concepts in an attractive and entertaining environment. A fundamental aspect of everyday life is the understanding of mathematics. In addition to providing an attractive and entertaining environment, the garden can also be used to demonstrate basic ideas. Some activities could include counting the number of leaves on each plant and comparing the sizes of leaves on different varieties. Furthermore, with larger plants that tower over them, they can measure the height of the covered area underneath and come up with creative ideas for the purpose of the den under the leaves. Also, they may be able to measure the plots of land and collect data regarding the growth of other plants that would survive and fit in the area, using critical thinking and math to make their own decisions. Botanical gardens offer a wide range of activities that are also required on a daily basis, making them extremely beneficial. An outdoor environment such as this is a fun and practical activity that will teach them life-long lessons they will remember and carry with them into adulthood.
Geometry is emphasized in the new curriculum in Wales, as is the ability to compare, manipulate, and play with different shapes and structures. Clyne gardens are an ideal setting for children to measure, explore, and discuss their findings using numerical reasoning. The children examine the likelihood that different plants will survive and grow in the chosen area during the process of collecting and analysing their findings. Making accurate predictions using mathematics. Furthermore, the botanical gardens provide a number of essential aspects of maths and numeracy learning to children in addition to contributing to the statistics component of the new curriculum.
In addition to learning math, students should be able to pursue the development and growth of their garden while immersing themselves in these concepts. The students will gain an understanding of the concept of area, how many plants can be grown, how far apart they need to be, as well as how to measure distances for different varieties of plants through the process of graphing out the plot. Moreover, they will learn how to measure planting beds as well as discover patterns and symmetry. Children are encouraged to explore their natural curiosity through these creative activities while learning about numbers, quantities, and comparing their findings with their friends as they work together as a team. Having a basic understanding of geometry will assist children in contemplating shapes and the design of the garden. All of this can be applied to future indoor activities, and the students will gain a much deeper understanding of the subject matter by experiencing it for themselves rather than simply reading about it on paper. Math is crucial for the cognitive development of young children because it involves working with numbers, graphs, areas, and symmetry.
Part Three

RISK BENEFIT ASSESSMENT

	Location / Activity:
	Clyne Gardens, Swansea
	Date:
	21/08/2022

	Assessor:  
	Kalon James Robert Smithers
	Review date:  
	21/09/2022



The boxes in the table below will expand as you type into them; pre-entered text is simply for illustration.  You should delete irrelevant items and replace with text relevant to your circumstances.
Your overall risk rating – Low, medium or high – is based on your judgement about whether the BENEFITS of the activity or opportunity outweigh the RISKS.

	Experience exploring outdoor space in photograph
	How will young people BENEFIT from this activity?
	Hazards and risks
	Who is at risk?
	PRECAUTIONS in place to reduce the risk of injury
	Overall risk RATING: L/M/H

	Social skills by being out in a public place.
	In addition to increasing their awareness of the consequences of their actions on others, peers, and adults, the children will potentially improve their ability to work cooperatively with others.
	Inappropriate or Irresponsible contact with a stranger from the general public.
	Children.
	There will be staff supervision at all times to ensure that no children are left alone or are permitted to leave their designated activity area. A member of the teaching staff with a full CRB disclosure will supervise and accompany all children to nearby toilets if needed.
	L

	Independence and trustworthiness from exploring outdoors with friends.
	As a result, the children gained self-confidence and self-belief, as they were provided with the freedom, time, and space to learn, grow, and demonstrate independence.
	Plants may cause physical injury or harm.
There may be sharp objects, such as thorns, cactus spines, and irritated skin caused by a variety of plants.
	Children & Staff
	The children have previously been warned of the dangers associated with some plants and have been advised to exercise caution when exploring them. Additionally, if they are curious and wish to touch something, they should ask a supervisor nearby. It is also recommended that they remain in groups and be careful when climbing or brushing against any plants. If any injuries occur, supervising teachers will have a first aid kit and sting relief available.
	L

	Being outdoors and enjoying it.
	As a result of the understandable problems associated with traffic and the safety concerns regarding children being unsupervised, children are increasingly being kept indoors. Consequently, some children are deprived of the opportunity to get out and connect with nature on a personal level. A botanical garden provides them with the opportunity and time to do so. Developing a connection with nature will enable our future generations to gain an understanding of and appreciation for the natural world.
	It is possible to be bitten or stung by insects
	Children & Staff
	In order to ensure the safety of the children, they are taught how to explore the gardens safely, avoiding any contact with unknown insects or bugs in order to avoid any unnecessary injuries. The supervisory staff is equipped with a first aid kit and sting relief if necessary.
	L

	A reduction in stress.

	Being outdoors in a natural environment has been shown to reduce stress levels by reducing levels of the stress hormone, cortisol. Children can relax, enjoy themselves, and take a break from their stressful environments by spending time in the botanical gardens. The children will be able to get some much-needed clarity and breathing space away from social media and the busy environment of urban areas by being outdoors away from screens.

	A child's allergies could cause a reaction and pose a potential risk. Resulting in physical harm.

	Children
	All employees in the gardens have been informed of the high risk of allergies among the children at the school. A thorough planning and research of the gardens has been conducted in advance of the visit. Occasionally, mature trees will produce nuts in certain areas. Children are not permitted to enter those zones and activities have been planned away from them. A first aid kit is kept with all supervising members of staff at all times for children who have brought their own medication, epipens & asthma pumps.
	L

	They will learn how to keep themselves and others safe outdoors and have accountability and awareness of their actions.
	The students will learn simple safety procedures and risk assessments for their own safety as well as the safety of their classmates in this activity.
	There are uneven paths and steps, as well as fallen branches or debris from old trees.

Risk of falling or tripping and sustaining a physical injury.

	Children
	There have been certain trees that have been cornered off for safety reasons. Children are warned about the dangers of throwing sticks or climbing trees, uneven pathways, and slippery surfaces in all potentially dangerous areas. Additionally, children have been warned that they should walk carefully so that they do not trip, fall, or hit themselves on low branches. In addition, multiple staff members will be closely monitoring the children at all times.
	L

	Gained a greater understanding and knowledge of nature
	The students developed an increased respect for the environment as well as an interest in the natural environment around them. With the children's growing ability to identify their surroundings, improvements were observed in their observational skills.

	
Consumption of natural products, such as berries and mushrooms, without due regard for their health.

	Children
	The children have been warned repeatedly not to eat anything they find during the trip.
Additionally, children have been instructed not to put their fingers in their mouths or noses while participating in an activity.
It is important for children to wash their hands after each activity and before eating. During supervision, staff will provide hand sanitizers and antibacterial wipes for the children to use in order to keep their hands clean.
	M

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	






Part Four
A theoretical and empirical study suggests that adults who work with children can provide them with the opportunity to engage with concepts related to science and mathematics in a fun and engaging way. A garden like Clyne gardens can be a more suitable environment for learning in this way because of its unique outdoor setting. It is essential that adults contribute to lessons in a botanical garden and we, as practitioners, can direct the tasks to better suit the specific needs of the children in order to make the lessons more effective. The Clyne Gardens are an ideal place for children to learn mathematics as they are able to better comprehend their surroundings, which makes it an ideal environment. I will elaborate on theorists that highlight the importance of learning through doing, and more specifically on how children can gain a lot of knowledge through practical activities in the outdoors. It is my intention to provide an overview of different theories and research that can be used to evaluate different approaches and definitions of outdoor mathematics and science and their potential learning benefits in this essay. 
The first thing we must remember when we consider the development of mathematical concepts outdoors for young children is that it is essential for us to understand what this entails in the first place. If one is to understand what the benefits are of learning concepts at a young age while outdoors (Wadsworth, 1979), one must give a close examination to Jean Piaget's (1936) theories which constitute the basis for his theories. According to Piaget's theory, there are four stages in a child's development: sensorimotor, preoperational, concrete operational, and formal operational. In accordance with Piaget's theory of child development, all children go through the same stages of development at the same time. It is also important to tailor the lessons to the child's abilities during these stages. 
Consequently, as the child advances through Piaget's Stage of Concrete Operational Concepts, their interest in concepts increases and they become more active and curious. For children at this stage in particular, it is crucial that they have access to natural materials and hands-on practical activities for them to develop their ability to learn and understand mathematical concepts by using natural materials and practical exercises. At this stage, it is essential to provide children with the opportunity to interact with concrete materials under the supervision of an adult at all times. This means that children are able to absorb a vast amount of basic concepts during outdoor play environments, which allows them to achieve and learn more as a result (Skinner, 2012).
Furthermore, when looking at why this is relevant to understanding mathematical concepts, the importance is demonstrated through looking at things such as the concept of money, adding and subtracting taught through physical items such as leaves or sticks (Robertson, 2017). While physically interacting with each other, children can determine the value and amount of each item by physically counting items they can see and touch. This enhances the ability to add and subtract in an outdoor setting. There are many other mathematical concepts that can be learnt from being outdoors for example measuring. You may be able to accomplish this by performing some simple activities such as measuring the height and width of the areas under the giant leaves, as provided in the photo in part one. They can compare their heights with the heights of some of the tall plants and calculate how many children would be required to reach the height of some of the trees (McGrath, 2014).
These are all important lessons for children to learn that can all be applied and taught within Clyne gardens. Additionally, Vygotsky's theory of scaffolding should be considered in conjunction with teaching children Maths in the gardens as it highlights the importance of the adult’s role in the activities previously mentioned. ‘Scaffolding’ is a method used by adults and practitioners to assist children in understanding concepts by providing supporting information. As a result, they will be able to figure it out on their own developing independence and critical thinking skills. This is applicable to the lesson ideas described previously about botanical gardens (Mooney & Cole, 2000). Another key component of scaffolding and of adults helping a child with his or her learning is to observe carefully what the child is capable of doing, and what difficulties they are experiencing. When children need assistance, adults guide them to understand new concepts, but allow them to learn on their own as well (Slee & Shute, 2015).
To further elaborate on why this is important, Waite, et al. (2020) suggests that as adults we should strive to ensure that children understand concepts correctly. We should assist children with their learning experience and ensure that they understand these concepts on a mental level. For example, when learning how to add and subtract using natural items, we should monitor whether they are able to abstract the concept of mental mathematics without counting the objects physically (Waite, 2017). Developing the ability to comprehend and process these concepts should be a priority. The explanation of everything in the universe can be derived from mathematics. In most cases, many careers and jobs require a basic understanding of mathematical concepts. Math plays a vital role in problem solving and is applicable to every aspect of life (Tucker, 2005) (Welsh Government, 2020). They will be able to grasp these concepts within Piaget's 'Concrete Operational Stage', while learning from physical outdoor play activities. They will be assisted by adults to ensure that they truly understand these concepts. The purpose of this is to enable students to progress further in their mathematics studies. As they gain a deeper understanding of the foundations, they will be better equipped to comprehend more complex concepts in the future. (Gray, 1997).
To assist children in developing scientific concepts outdoors, adults must understand what this entails. It is extremely beneficial for children in terms of their understanding of scientific concepts when adults allow them to visit places such as The Clyne Gardens. There are many things that are difficult or impossible to maintain in an indoor setting that are conveniently accessible in the outdoors, such as a botanical garden. As Froebel (1826), one of the early childhood pioneer theorists, emphasized, children are able to gain a great deal of knowledge about nutrition, the natural world, how things grow, and the environment through gardening, for example. It is crucial for a child's understanding of the world that they have the opportunity to encounter dangerous things in a safe environment away from the confines of the home. Children should conduct science experiments in a garden in order to learn about concepts such as digging, planting, and what plants and organisms require in order to survive (Cremin, et al, 2015). When supervising children conducting experiments in the gardens, it is important to take aspects of the Reggio Emilia approach (1945) into consideration. A child centred and directed approach is necessary for learning to be meaningful and effective. The path and direction of all learning should be determined by the child's natural curiosity and potential. This theory can be applied to the learning of scientific methods. Educating children in a classroom setting, followed by outdoor exploration of the natural environment. Thereafter, they are required to examine the plants growing in the botanical gardens, to discuss what they are, and to decide for themselves which plants they should touch and which they should not (Davies, 2014). 
In order to develop a greater understanding of the scientific concepts of nature and plants, which are integral parts of the new curriculum and biology, it is absolutely necessary to supervise the children as they explore, taking the Reggio Emilia approach into consideration and letting the children find their own strengths and interests. Through an outdoor experience such as this, children may have the opportunity to take the learning back to their school or home and plant seeds to enhance their understanding of plant life cycles and the growth of vegetables for healthy eating. Learning all of these things at a young age is essential in order to develop on a long-term basis.
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