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CHAPTER ONE

Introduction

Introduction

Environmental education is a passion of mine that has been slowly growing, evolving,

and changing as I get older. For as long as I can remember I have been making an effort to do my

part in repairing what I believed was a planet in crisis. However, through my evolution, I have

come to realize that environmental education is far more than a focus on repairing a broken

planet, but learning to reconnect and work with nature. Developing a deep understanding and

appreciation of nature is the true basis of environmental education. Understanding that the

education system that has raised children to think of nature as a resource, rather than a partner, is

the same system that is causing a crisis in the environment due to the lack of interest in working

with nature in today’s youth (Louv, 2008, p. 3). Nature education, or environmental education,

lends itself to many principles that are constantly trying to be instilled in children today. Nature

learning promotes empathy, partnership, and understanding that helps children learn to work with

nature while developing the values that are so desperately trying to be squeezed into today's

education system.

Education is the key to healing the dying planet. Education is what propels society

forward and helps to mold the minds that will hopefully aid in the regeneration of the planet.

This task is great, and cannot be merely thrust upon students, for this will undoubtedly lead to an

increase in environmental anxiety and a sense of doom that so often comes with discussions of

climate change. Children need to build a deep and real connection with the environment (Louv,

2008, p. 3). This deep connection is what will lead them to take the necessary action to heal the

planet. This connection will show them that the environment is something to be learned from and
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worked with, not a never-ending resource to be taken from. It all starts with the initial

connection. The goal is to build a bridge between nature and children so that they become

partners working together and learning from one another. This is already practiced in many

indigenous communities. Therefore, this capstone project addresses the question: How can

implementing a school garden promote ecoliteracy in elementary aged children?

Chapter one introduces the guiding question propelling this project, provides background

on the topic, lays out the rationale for doing this project, and gives an overview of the chapters to

come. Chapter one examines my own experiences with nature, reflects on the impactful people

and experiences that have led me to this passion for teaching science, and explores the

experiences that have led me to feel deeply connected with nature. Finally, it explores the

importance of this capstone question in my life and the impact I hope it has on others.

Background

I can think of many experiences in my childhood that shaped my view of the environment

that I have today. I spent the bulk of my childhood outside. I grew up in Falmouth,

Massachusetts, which contributed greatly to my positive experience in school as well as my

affinity for nature. Growing up on Cape Cod, I have fond memories of the many outings to the

nearby beaches and forests. I would spend a lot of my free time as a kid collecting shells,

examining tide pools, and picking up trash that was left behind on these beautiful beaches. The

many opportunities I had for outdoor learning were some of my most vivid memories of school. I

enjoyed science and outdoor learning because it was full of movement and life. From 7th grade

through high school, my science classes were packed with exciting labs that encouraged students

to use their hands and bodies during experiments, which kept the learning exciting for me.
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However, the educational experience that shaped me as a learner and provided the spark

that ignited my interest in environmental education came even earlier, during my 5th grade trip

to the National Seashore. This trip transformed me as an environmentalist and put me on a path

toward my educational journey at Hamline University. The trip was a three-day, two-night trip to

the shoreside in Wellfleet, Massachusetts. Hands-on learning has always been the most impactful

for me and this trip was an opportunity to use a solely hands-on approach for three whole days. I

remember going on night hikes to search for plankton, learning about our community’s native

fish, and most importantly the effects of not caring for our environment. This trip comes to mind

often as I embark on my journey as an environmental educator because it solidified for me that

reading something in a book is not nearly as impactful as experiencing it firsthand. The first hand

experience offered to me on my trip to the national seashore is what ultimately inspired my

interest in environmental studies and conservation efforts. It also serves as a guide for my own

teaching. I always try to fit in hands-on experiences in nature with my students so that my impact

on them can be as great as the National Seashore was for me.

Upon entering my undergraduate program at Northern Arizona University, I learned that

merely having an affinity for the environment was not enough. The current climate crisis is so

complex and so deeply intertwined into people’s daily lives, that it will take more than just one

person to make a difference. My first environmental education class during my freshman year

reignited that spark from 5th grade at the National Seashore–a spark that was now a fire in me

that has propelled me forward in this work. I was embarrassed to say that I never really

understood climate change until this class in college. I knew it as a buzzword that related to

recycling and eating less meat, but my knowledge of the subject did not go much deeper than

that. It was in this freshman year class that I got to see exactly how serious the climate crisis is.
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I became overwhelmed, scared, and most of all I was angry that I had not been educated

on this topic in my thirteen years of schooling. I felt cheated. Climate change is a very real and

very important topic to be educated on, especially as a child. Though this made my anger for the

education system grow, it also empowered me as a future educator because my experience did

not have to be the reality for my future students. Promoting climate literacy, or the understanding

of humans impact on climate change, is a goal that I prioritize as a teacher. But even with this

passion, I still find myself pushing science to the side so that I am on track with the rest of my

colleagues. There is no curriculum or guide that is supplied for teachers on environmental

education in elementary school. It needs to be sought out. There needs to be a simple way to get

teachers and students involved with nature again and to make it a part of everyday curriculum. It

can be so seamlessly intertwined, society just needs a push.

That class from freshman year instilled in me the importance of not only getting children

out into what remains of nature, as I experienced at the National Seashore, but of educating our

children on how to get back in touch with nature so that they can begin to rebuild and restore

what has been destroyed by their ancestors. It is from these experiences, and many others, that I

embark on my own environmental education journey. Educating children early is key, but how

can this be done in such a rigid and stagnant education system?

Rationale

I taught 3rd grade in Arizona for three years and currently teach 5th grade in the same

school. I am often baffled by how little emphasis is put on science in the current education

system. Since my first week as a new teacher, I was told to “push science to the side” in order to

make room for more reading and math instruction. Even now, four years later, this is still the

reality of the education system. This teaches children from an early age that science should just
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be pushed to the side to make room for more important subjects. With this approach, it becomes

obvious why more people are not deeply involved in finding solutions to the current climate

crises. This is where change needs to start. If the education system continues to show students

that science is an extra subject that they get if there is time for it, this attitude toward science will

follow them throughout their lives. Science, especially environmental science, is so important

and intertwined in people's lives that it would fit so seamlessly into lessons if it was made a

priority.

At the same time as science is deprioritized in the classroom, children are becoming more

and more disconnected with nature (Louv, 2008, p. 134). Of course, technology plays a huge role

in this. More and more society is seeing children choose Ipads and video games over bike rides

and exploring in the woods. Children are spending less time developing a sense of wonder within

nature and more time inside in more predictable and controlled areas. This is perhaps a symptom

of the disconnect between people and nature in western culture as a whole, more than has ever

been seen before. People do not feel connected to nature, so they do not feel as compelled to

nurture it and treat it with respect (Louv, 2008, p. 139).

A connection with nature needs to be built and explored from an early age. (Powers &

Ridge, 2019, p. 5). Children need to be given the space and opportunity to explore nature so that

a strong connection can be made early on. An emphasis on science, including environmental

science, in elementary school can help to reinforce this bond. Students should be shown that

science is a priority, not an extra class that is earned. Outdoor education helps to accomplish both

of these goals. Giving students the opportunity to learn about the environment around them

makes learning both relevant and exciting. Implementing a school garden would be a great way

to integrate more outdoor science-based learning opportunities while giving students a sense of
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connection with their environment. This would allow teachers to seamlessly integrate more

nature-centered conversations in the classroom and increase the environmental literacy of the

students in the class.

Summary

Environmental education is central to increasing climate and ecoliteracy in children,

which in turn is an essential part of dealing with the current climate crisis. Students need to be

given more opportunities to interact with and appreciate nature. However, in the current

education system, little to no importance is placed on teaching science, let alone environmental

science. Outdoor education lends itself to the characteristics that educators are always aiming to

instill in their students; empathy, partnership, and understanding. A school garden offers an

opportunity to have these needs met and provide students with more outdoor learning

opportunities.

I have always had an affinity for nature, but that alone will not help the climate crisis. I

was lucky enough to have a curiosity for nature as a child and a fire ignited in me in college, but

this is not the case for all students. Access to environmental education is a great contributor to

the lack of environmental, climate, and ecoliteracy in children. Fewer ecoliterate children means

fewer adults in the future working to fight the climate crisis. There needs to be a shift in the

mindset of educators so that children can have a shift in mindset as well. Science needs to be

valued and prioritized in schools. More opportunities for outdoor learning need to be encouraged

and students need to begin to rebuild the broken connection with nature and the environment.

A school garden is a great starting point to accomplish these goals. It could promote

outdoor learning, teamwork, and an understanding of the environment. It could open the door to

conversations about climate change, making them more relevant than they have ever been
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before. It could bring joy and connection back to nature, allowing students to explore and

reconnect with the world around them. I plan on implementing a school garden to help bridge

this gap and start to become more eco-literate citizens. Allowing students to have more time

spent outside in nature can increase their ecoliteracy by helping them rebuild a meaningful

connection with nature. Therefore, this project addresses the question: How can implementing a

school garden promote ecoliteracy in elementary aged children?

In chapter two, climate change and climate literacy are defined. The benefits of

environmental education and outdoor learning on students’ physical and mental well being are

also explored. A focus is put on the connection between nature-based learning at an early age

and attitudes toward the environment. Finally, the benefits of school gardens and the effects of

learning to garden at an early age are explored.

In chapter three, an overall description of the project is provided, including a rationale

with supporting evidence, and explains the components that make up this garden guide. The

intended setting and audience is presented and the reasoning for choosing this specific setting

and audience is addressed as well. Next, a detailed timeline of the project and the recommended

implementation time are provided. Finally, chapter three includes an assessment of the project as

a whole.

Chapter four provides a reflection of the project and the process of developing each

section of the capstone. The overall impact of the project is examined, including limitations that

were considered along the way. Finally, chapter four summarizes the findings and future

implications of this project.
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CHAPTER TWO

Literature Review

Introduction

In chapter one, the reasoning for this type of project was explored and outlined to begin

to answer the question, how can implementing a school garden promote ecoliteracy in

elementary aged children? In order to have a solid understanding of how this project works to

increase ecoliteracy, several topics need to be examined and explored. First, it is important to

understand nature-based learning and how it relates to positive outcomes for children. It is also

important to understand the concepts of environmental education and its history, ecoliteracy, and

what role they both play in the healthy development of a child. This chapter outlines what

exactly these concepts are and how they relate to children in a school setting. To start, an

overview of nature-based learning is presented, followed by studies that focus on the outcomes

of allowing children more time outdoors. Next, the concept of environmental education and its

history within elementary schools is presented. This is followed by the definitions of ecoliteracy

and the effects of this term when talking about children. After defining this term, research about

the best ways to promote ecoliteracy is explored. Finally, the chapter ends by acknowledging the

potential barriers of this project and some solutions that could be implemented and considered.

It should be understood that a school garden is not the only or even the most efficient

way to promote ecoliteracy in children. The goal is not to pick the most efficient method but to

explore a method that could be accessible for almost any school. The main goal of this chapter is

to emphasize the importance of being eco-literate and how starting a garden is a way that this can

become more obtainable.
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Nature Based Learning

Nature Deficit Disorder

Nature deficit disorder is a term coined by the author, Richard Louv. It was named to

explain the lack of connection that exists between people and nature in today’s society (Louv,

2008, p. 36). When exploring something like ecoliteracy, it is important to understand where the

disconnect stems from that people are working to repair. Many researchers agree that nature

deficit disorder began to rapidly increase with the introduction of technology in the majority of

households. The American Academy of Child and Adolescent Psychiatry estimates that children

in the United States between the ages of 8 and 18 spend an average of 7.5 hours a day with some

kind of electronic device (AACAP, 2015). This means time that may have been spent outside

playing in nature, now consists mostly of indoor activities involving the use of technology. This

leads to children having a more distant relationship with the environment due to lack of exposure

to develop one. According to the National Recreation and Park Association, children today spend

less time outside in nature than any other generation in history. It is estimated that children only

spend four to seven minutes a day participating in unstructured outdoor play (NRPA, 2017). This

increase in technology usage and decrease in time spent outdoors has led to people learning more

through secondary experiences.

Secondary experiences refers to learning with a limited scope like through photographs or

through the internet. These secondary experiences cannot be compared to primary experiences

particularly when it comes to learning about the environment. For example, learning about the

Ponderosa pine forest from a book does not have the same effect as going into the woods and

studying the pine trees firsthand. A theorist by the name of John Dewey warned of this

phenomenon (Powers & Ridge, 2019, p. 5). He warned that, especially as a young child, learning
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primarily through secondary resources could lead to a lack of connection with the outside world

and even with other humans. Primary experiences in nature promote exploration in children and

help them to develop a deeper connection and relationship with nature (Powers & Ridge, 2019,

p. 5). Children need to be allowed more time outside connecting with nature and gaining more

primary experiences rather than the complete shift to secondary experiences using technology.

This shift to a technology focus will only widen the gap between children and nature and deplete

any connection that they had with the natural world (Louv, 2008, p. 66). A school garden would

be a great primary experience in nature to help counterbalance students' extended use of

technology.

Health Benefits of Outdoor Learning

Not only does outdoor learning promote social connection, it also has been proven to

provide mental and physical health benefits. This is important to consider when discussing

ecoliteracy because it provides another layer of benefits to becoming ecoliterate. Recent studies

have shown a connection between overall public health and access to green spaces. A Dutch

study compared the overall health of neighborhoods with and without access to green spaces

showing that the people living with access to these green spaces had overall higher health reports

(Berg et al., 2012, p. 52). By being given access to even small green areas, overall public health

was shown to increase. This shows the impact that just a small section of nature can have on a

person’s health and overall well-being. This study merely explored the health metrics of people

with access to green spaces, but other studies have shown more specific benefits when it comes

to actually spending time in nature.

Another recent study focused on the benefits of nature walks in relation to depression and

anxiety. Although the findings for the effects of these walks on depression were mixed, it was
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found that nature walks were an effective treatment for state anxiety (Yasuhiro Kotera et al.,

2021, pp. 11-12). In addition, there are nature-based healing methods that have shown success

when healing certain patients that did not respond well to other treatments (Beames, Higgins, &

Nicol, 2012, p. vii). Beames’ studies also showed how being exposed to natural environments

can enhance people's ability to cope with stress and recover from illness or injury (Beames et al.,

2012, p. vii). These specific studies were conducted on adults, however, there have been many

studies that explore the effects of nature on children as well.

Children have been shown to benefit mentally and physically from spending time in

nature. An increase in a child’s time in nature has been linked to an increase in attention, clear

thinking, and creativity (Beames et al., 2012, p. viii). Physically, children are more active in

outdoor settings. Outdoor settings can provide more space to support balance and coordination in

children (Larimore, 2019, p.1). Cognitively, outdoor time has been shown to increase attention in

children. While some might see nature as a distraction for learning, studies have actually found

that it is a great aid in keeping a child’s attention for longer periods of time.

In a European study, it was found that with an increase in time spent outdoors, the

hyperactivity of preschool children decreased (Largo-Wight et al., 2018, p. 654). This study also

found that as children in public schools move up in grade levels, the access to time in nature

decreases due to an academic focus on primarily reading and math instruction. Nature at school

and in early childhood, in general, is important for the health and well-being of children of all

ages. Adding a green space in the form of a school garden would bring great benefits to the

health and well-being of students.
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Nature-Based Learning in Practice

There are several ways that nature-based learning can be incorporated into the average

classroom. Being aware of these opportunities is essential for teachers if the aim is to increase all

children's time in nature. One option for increasing the time that students are spending outside is

implementing a school garden. If the goal is to get students outdoors more often, a school garden

provides a great opportunity for outdoor learning.

As society moves away from secondary experiences in hopes of replacing them with

more primary experiences with nature, time spent outside needs to be prioritized. Children who

have access to a garden are able to see, touch, and study nature firsthand. They are then able to

build connections that are woven into their own lives and become a part of them (Starbuck et al.,

2014, p. 21). If it is expected of children to develop a deep connection with nature, they need to

be given uninterrupted time to explore and observe it. Many children know more about plants

and animals in ecosystems across the world than they do about the ones living in their own

backyard (Starbuck et al., 2014, p. 21).

A garden opens the door to seeing the native plants and ecosystems that are available for

children in their own area. It is important for children to see and understand their local

ecosystems because society is currently teaching students to avoid direct experiences in nature.

This leads to less of a drive for students to work in fields that emphasize hands-on experiences

with nature such as zoology (Louv, 2008, p. 3). In “Beyond Ecophobia '' written by David Sobel

in 1996, he explained that ecoliteracy cannot be achieved by simply teaching about saving the

environment. There needs to be a focus on giving more opportunities to be in the natural world

with little expectation and with a responsible adult to model correct behaviors (1996, p. 10).
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A garden also offers choice for developing children. This is a huge factor in the interest

level of children with any activity. Often it is the belief that young children have inherently short

attention spans; however, this is often the result of adults attempting to direct their learning for

long periods of time (Starbucket al., 2014, p. 225). Interestingly enough, this is not what is seen

at all when it comes to garden-centered work. Children have quite a bit larger attention span

when they are given more freedom with the activity. And, this is amplified when that activity

involves nature (Louv, 2008, p. 102). A school garden is a way to open the door to developing a

deep connection with nature that will eventually lead to a need to protect it.

Implementing a school garden is not the only way or even the most efficient way to

promote ecoliteracy in children. The goal is not to pick the most efficient method but to provide

a method that could be accessible for almost any school. A school garden provides a primary

experience in nature to help counterbalance students' extended use of technology. In addition, a

green space in the form of a school garden would provide various benefits to the health and

well-being of students. A school garden would provide an accessible avenue for any school to be

able to implement nature based learning and increase opportunities for students to become more

ecoliterate citizens.

Environmental Education

History of Environmental Education

Environmental Education (EE) is not a new development. Although it is commonly

linked to somewhat new issues and practices, EE itself is not a new idea. Even though the terms

“environment” and “education” did not appear to be used together until the 1960s, environmental

education has been highly influenced by eighteenth and nineteenth century thinkers (Palmer,

1998, p.4).
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Although the environmental education that is known today deals a lot with conservation

efforts and regenerative strategies, these efforts and strategies can also be traced back to the late

1800s. The American Antiquities Act, for example, was brought into effect in 1906. It was

enacted due to the need for recognition of the conservation of natural resources and different

cultures. This allowed land with national monuments to be preserved and protected as well

protecting natural resources on that land (Merchant, 2022, p. 193). Although environmental

education was clearly developed and constructed over hundreds of years, many writers agree that

the conscious practice of environmental education was started by a Scottish Professor named Sir

Patrick Geddes (Palmer, 1998, p. 4). Geddes is thought to have led the movement to bring

students into direct contact with the natural world. Outlook Tower in Edinburgh was opened by

Geddes in 1892 and focused on teaching the whole student as well as using innovative teaching

methods to get students out in their environment (Palmer, 1998, p. 4).

Jumping forward to the mid 1940s, the term “environmental studies” became more

common in use. According to Palmer, this term usually referred to the mixed teaching of history,

geography, and local nature study (1998, p. 5). This is tied to environmental education as the

terms begin to become united. Environmental education encompasses a lot of different branches

of science because it has a focus on the natural world. Environmental education is constantly

developing. This is important to keep in mind as society moves forward into more focused

environmental studies. It is definitely not a new topic but is rising in popularity, especially in the

current climate crisis as a means to educate and restore what has been lost.
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Climate Change

In order to understand the importance of nature-based learning in schools, why such a

focus is even necessary also needs to be explored. To do this, the changing climate and the

effects that human activity has on the environment need to be explored.

Climate change is defined as, “a change of climate which is attributed directly or

indirectly to human activity that alters the composition of the global atmosphere and which is in

addition to natural climate variability observed over comparable time periods” (Levy & Patz,

2015, p. 6). Human activity has been directly linked to the earth’s rising temperatures and these

rising temperatures among other changes are completely transforming the many ecosystems at

alarming rates (Ecological impacts of climate change., 2008, p. 1). Climate change leads to many

more changes than just a rise in temperature, though. Climate change also can lead to changes in

precipitation, wildfires, drought, and more extreme weather events (Levy, & Patz, 2015, p. 11).

Research on climate change has been increasing rapidly over the past 20 years as well.

According to the Intergovernmental Panel on Climate Change (IPCC), since 1850, the earth’s

global surface temperature has risen 0.75℃ (1.3℉) which is a rapid warming (Ecological impacts

of climate change., 2008, p. 4).

Humans should be immediately concerned about the negative effects of climate change as

it will inherently impact their daily lives. Food access is a huge concern when discussing climate

change. With the world’s population currently exceeding 7 billion people, an estimated 850

million are thought to be food insecure (Godfray, 2010). Any impact from climate change on

food availability, therefore, would greatly impact the number of food shortages that are

occurring.
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A more direct impact of climate change is how the rising temperatures will affect the day

to day lives of people around the world. Extreme heat has many consequences for work, daily

life, and the economy as a result (Levy, & Patz, 2015, p. 183). For example, rising temperatures

are said to increase substantially over the next few years. This increase in daily temperatures is

directly connected to droughts. This increase in droughts also contributes to the dry conditions

that increase the risk of wildfires (Levy, & Patz, 2015, p. 10).

More recently, in December of 2015, representatives from over 170 countries signed an

agreement committing to cutting down on carbon emissions. This was a major breakthrough in

the environmental education realm because it means that over 170 countries are in agreement

that the climate crisis has gone too far and needs to be addressed (Walker, 2016, p. 1). This was

such a major breakthrough because it meant that these countries were all in agreement that the

current climate crisis is such a pressing issue that they legally bound themselves to the actions

outlined to reduce these emissions. These countries legally agreed to their specific emission

cutting efforts outlined prior to the United Nations Climate Summit where this agreement was

signed (Walker, 2016, p. 1).

Unfortunately, if it is not addressed, the climate will continue to warm and increase

various other risks. Economic and health impacts should be considered when policymakers are

deciding mitigation strategies to combat climate change (Levy, & Patz, 2015, p. 83).

Although a school garden does not directly link to combating climate change, a more

ecoliterate population does. If students are given the opportunity to participate in outdoor

activities in their own community, they could feel more compelled to nurture their environment

and treat it with respect (Louv, 2008, p. 139).
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Environmental Education Today

In the typical American elementary classroom, environmental education is not prioritized.

With the pressures being put on teachers to fill the math and language arts gaps, little to no time

is left for science let alone environmental science. The 2018 National Survey of Science and

Mathematics reported that grades K-3 spend an average of 18 minutes per week on science

which is a 22 percent decrease from reports in 2000. It was also reported that grades 4-6 have

decreased science instruction time by 13 percent and spend an average of 27 minutes per week

on science instruction (Banilower et al., 2018). Science education was already lacking in

comparison to other subjects, and yet the time focused on science in elementary schools

continues to decrease.

Even if a teacher does choose to include environmental education within the curriculum,

it typically has a focus on ecosystems such as the rainforest or arctic rather than the ecosystems

existing in the school’s backyard. According to David Sobel, this system for teaching children

about the environment will only further disconnect them from the ecosystems existing directly

around them (Sobel, 1996, p. 4).

There is a goal to get as much science education packed in as quickly as possible, but this

is not the way to raise citizens that deeply care about the environment and feel compelled to

protect it. Children need to be allowed time and space to connect with nature in order to build

this relationship (Sobel, 1996, p. 39). The message seems to be that teachers understand the need

for environmental education, but the teaching practice and messages should be examined further.

The value of EE is being taught in the way of memorizing names of trees and different habitats

around the world, however, this method of teaching cannot be expected to stick without helping

children to develop this deeper connection with nature first (Sobel, 1996, p. 8).
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Sustainability education is also getting a lot of traction in the environmental education

world. Once this connection is well established, it seems like sustainability education is the

necessary next step to combating climate change through education, meaning teaching something

like sustainability will feel more connected and important to our students. The Education for

Sustainable Development (ESD) program has been recognized for its potential to engage the

public in more sustainable transitions (Walker, 2016, p. 3). Programs such as this give a better

model for teaching environmental education in a way that actually provokes change. A school

garden could be used as a natural step to move towards sustainability education. Providing

students with lessons outside will give more opportunities to the teacher to discuss topics such as

sustainability and climate change.

Ecoliteracy

Ecoliteracy can also be referred to as nature literacy, environmental literacy, or even

climate literacy. All of these terms have a similar, if not the same meaning, however, the term

ecoliteracy will be used throughout this publication when referring to any of these terms.

Literacy is defined as “the ability to identify, understand, interpret, create, communicate,

and compute, using printed and written materials associated with varying contexts” (Code, 2019,

p. 4). This is important to understand when beginning to break down the meaning of ecoliteracy.

Essentially, literacy is the ability to understand written text and be able to use written text to

communicate. Ecoliteracy is similar in the way that it refers to having a deep understanding of

something, but it is not necessarily tied to reading. Ecoliteracy means to have a deep

understanding of the natural world as well as human communities and how the two connect

(Sobel, 1996, p. vi). It is not at all related to how many facts or statistics about the environment

that are known, but is the deep understanding of the intricate systems that take place in the
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environment and the role that humans play in those systems (Sobel, 1996, p. vi). This means that

ecoliteracy cannot really be attained by just having students learn facts about the rainforest or

reading about the parts of a flower, which is what is seen in the typical American classroom. To

promote real ecoliteracy, teachers need to focus on the child’s connection with nature. This

connection will help them understand how they fit in the equation and help them sustain that

relationship into adulthood (Sobel, 1996, p. vi).

For many years, research has been done on how to promote and sustain scientific literacy.

Scientists agree that, in order to achieve this, students need to be actively engaging with the main

practices of the science community. In other words, they need to learn by doing (Long, Dauer, et

al, 2014, p.1). This applies to ecoliteracy as well. Facts about the environment cannot just be

taught to children with the expectation that they will feel connected to what is being taught.

Children need to be in nature developing a deeper understanding of the environment around them

so that they can become more inquisitive of that natural world. This will help to foster a drive to

further their explorations (Powers and Ridge, 2019, p. 4).

The goal of promoting ecoliteracy in children is to help them to develop this deep

connection and understanding of nature that will compel them to want to protect it. Ecoliterate

children will be well-equipped to combat the climate crisis without the sense of anxiety and

doom that can sometimes come when facing these issues.

Drawdown

Project Drawdown is a solution for the current climate crisis proposed by Paul Hawken in

2014. It is a proposal that is important to explore when talking about children and the

environment because it gives a real example of a way humans can help reverse the climate crisis.
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Of course, the main goal is to get children to feel connected with nature, but being able to present

real solutions for the climate crisis will also be an important aspect of developing ecoliteracy.

Founded in 2014, Project Drawdown aims to help the world reach a drawdown in which

the levels of greenhouse gasses in the atmosphere would begin a steady decline (Mailloux, et al.,

2021, p. 2). Project Drawdown differs from other proposed solutions because it takes into

account aspects such as scale, effectiveness, and cost to create a solution that truly benefits

everyone. Following Project Drawdown’s plan, global warming could be halted between 2040

and 2060 (Mailloux, et al., 2021, p. 2). Project Drawdown takes into account the various

activities that contribute to greenhouse gas emissions within the main sectors: transportation,

buildings, industry, electricity production, and food production (Mailloux, et al., 2021, p. 2).

Project Drawdown seeks to team up and make alliances with everyone from developers and

corporations to farmers and churches. They want to make this plan accessible and beneficial for

everyone so they do not just reach out to one group, but all people that have the power to change

their ways and contribute to drawdown (Hawken, 2017, p. 216).

Project Drawdown’s goal is to not only research and inform about climate change but to

present fresh and new solutions that will inform the public on how to reverse the effects of

climate change (Hawken, 2017, p. 216). Project Drawdown focuses on regenerative efforts for

reducing carbon emissions that are also profitable for the consumer. For example, Hawken

explained that regenerative farms are becoming more popular than the big agriculture that is

seen today. He stated that regenerative farming is healthier, more efficient, more profitable, and

sequesters carbon emissions rather than creating them (Hawken, 2017, p. 217). This progressive

way of thinking differs from current approaches to combating climate change because it is one

that does not require a loss of revenue from the farmer. Regenerative farming profits the farmer
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more because it increases carbon sequestration which creates healthier soil and in turn leads to

more crop production. This is just one of the many examples of how Project Drawdown has

created reasonable solutions that will benefit the environment, but also the people that depend on

their land for profit (Hawken, 2017, p. 218).

The reason this plan is so connected to the work being done in environmental education

and with children, is that children are a part of their outreach as well. Educating families and

specifically, young girls, is a huge part of their outreach plan. Project Drawdown aims to

empower women and girls to be a part of this movement (Hawken, 2017, p. 217). Offering

solutions such as this will hopefully lead to less ecophobia surrounding climate change as well

because it is a comprehensive solution that only reduces carbon emissions but also brings them

back down to levels that have not been seen in years (Mailloux, et al., 2021, p. 2).

Solutions to combat the climate crisis such as Project Drawdown are some of the topics

that could be addressed when implementing a school garden. A school garden would provide

more opportunities for students to learn about the environment in their community and how they

can be more sustainable within it. The garden would act as a stepping stone to having more in

depth conversations with students about the current climate crisis.

Ecophobia

In his book, Sobel stated, “what’s important is that children have an opportunity to bond

with the natural world, to learn to love it, before being asked to heal its wounds” (Sobel, 1996, p.

9). This powerful message explains why ecophobia is becoming so common in children. When

discussing climate change and even solutions like Project Drawdown, it is easy to see how a

child could become overwhelmed and disengaged from the overflow of information. Ecophobia

refers to the fear of the natural world and ecological problems. This usually relates to children
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being afraid of disasters such as oil spills, deforestation, the ozone hole, and more. These are

large and complex issues that adults are not only asking children to comprehend but to also think

about solutions for (Sobel, 1996, p. 7). This ecophobia can have lasting impacts as well.

Dumping the world’s environmental issues on a child in hopes of compelling them to change it

can often have the opposite effect. If a child is overwhelmed by all of the world’s issues, they

will become disengaged and even ignore the problems rather than confronting them (Strife,

2012, p. 32).

Growing up in a world already burdened with so many environmental problems can be

extremely overwhelming for a child. Studies show that children are experiencing psychological

stress associated with the worry about environmental problems (Strife, 2012, p. 31). This is

largely because of the way in which environmental education is being taught. There is a large

focus on endangered species and ecosystems such as the rainforest in elementary schools today.

This kind of study is definitely important, but would be more developmentally appropriate for

middle or high school students, yet it is seen time and time again in elementary schools (Sobel,

1996, p. 6). Studying global ecosystems and their needs is too much to expect an elementary

aged student to comprehend. As society has learned, a deep connection with the nature

surrounding them must be established before even beginning to turn the environment into an

educational avenue. Much like if a teacher were to attempt teaching algebra to a group of

kindergarten students, they would immediately check out. Complex global environmental issues

should not be prematurely presented (Sobel, 1996, p. 5).

There is, however, research to suggest that ecophobia does not always lead to

disengaging from pro-environmental behaviors. Various recent studies have found that although

teaching about environmental issues caused stress, anxiety, and ecophobia in elementary aged
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students, it did not cause them to disengage from pro-environmental behaviors (Strife, 2012, p.

38). This means that the answer is not necessarily to abandon lessons that lean towards more

global issues, but rather carefully plan out an environmental education curriculum that allows for

a more logistical timeline (Strife, 2012, p. 39). This could include time in nature at the early

stages to form a deep connection with nature, followed by introducing local issues that young

children can see and connect with, and finally introducing global issues and solutions that they

can begin to understand fully.

Barriers and Solutions

Potential Barriers

As with any proposal for change, barriers are expected to be met. One huge barrier seen

in public schools specifically is the lack of time and resources for science. Teachers are also met

with the challenge of adhering to standards rather than teaching about local environmental issues.

This becomes a problem when talking about allowing children space in nature and also

encouraging them to investigate local environments because the standards do not always align

with this more organic method of teaching science (Bryan, & Tobin, 2017, p. 9). Students are

expected to become proficient in the common core science standards, but these standards are

often broad and not even enough focus during the school day to reach this goal. It is important to

consider how each grade level in elementary school can make better use of their time and

standards that can perhaps integrate multiple subjects (Blank, 2013, p. 844).

In addition to the science standards not being aligned with best practice, the time

allocated for science seems to be getting shorter and shorter. An emphasis on standardized

testing in schools has increased due to state funding tied to test scores. Teachers then focus

curriculum planning on reading and math, with less attention on other subjects like science and
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social studies. (Judson, 2013, p. 622). Math and reading are also given more priority because

their results are the ones that are counted in the formulas used to determine if the school has met

Adequate Yearly Progress (AYP) (Judson, 2013, p. 622). A 2008 study showed that the average

time spent on reading instruction in elementary classrooms was 11.7 hours, 5.6 hours was spent

on math instruction, and only 2.3 hours a week focused on science instruction (Blank, 2013, p.

835). Since 1994, instructional time spent on reading and math has increased substantially and

science instruction time has dropped to the lowest level that has been seen since data tracking

began in 1988 (Blank, 2013, p. 835). Time spent on science instruction in elementary classrooms

has been on a steady decline since the late 1980s. In addition, the need for more science,

technology, engineering, and math (STEM) graduates has been advised by American education

policy makers (Blank, 2013, p. 830). Therefore, there is a need for more students to go into the

field of science, yet they are not given much exposure to the subject in school and society is

beginning to see the negative effects of this (Blank, 2013, p. 830).

Another potential barrier to consider is whether or not the children have already

developed a form of ecophobia. As previously discussed, certain studies show that children with

ecophobia are less likely to engage in pro-environmental behavior. This could be hard to avoid

when adhering to the standards because teachers may not have a choice of whether or not they

teach about environmental issues across the world (Bryan, & Tobin, 2017, p. 9).

Solutions

Luckily, there are solutions being created to break down these barriers. Society is

beginning to see the implications of pushing science to the side with such broad standards that

are not necessarily developmentally appropriate. Research suggests that more time needs to be

allocated to science in school. As this research becomes more common, policymakers will be
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forced to make changes about how science is taught nationally. Policy changes need to include

resources about how to effectively teach science and new materials and curriculum need to be

explored (Blank, 2013, p. 835).

Time spent on science instruction is beginning to be addressed at a national level. The

amount of time dedicated to teaching a subject is an indicator of how much value is placed on

that subject. An example of this is the amount of time spent teaching science decreasing, it shows

it is being grossly undervalued. (Judson, 2013, p. 622). Science integration is beginning to be

seen in more areas, for instance with STEM becoming more common in schools. Even

higher-level math classes are starting to integrate more engineering and project-based learning

approaches into the curriculum (Bryan, & Tobin, 2017, p. 4). This is an encouraging

development because it means that the value of science education is becoming more clear.

Integration into the core subjects shows the push to include more science into the school day.

Nature based preschools (NBP) also offer a great solution for the lack of environmental

foundation in childhood. They have been rapidly growing in popularity in the United States with

only 25 programs being implemented in 2012 to more than 250 programs in effect as of 2017

(Khan, Weiss, & Harrington, 2018, p. 1). This growing popularity has opened the door for more

conversation about the importance of children’s connection with nature.

Nature preschools offer a comprehensive curriculum that focuses on best practices of

early childhood education with that of environmental education. Children are learning about

nature through interactions with nature every day (Larimore, 2019, p. 8). They are comprised of

three to five year olds that spend at least 30 percent of the day outside. This allows the children

to spend an incredible amount of time in nature during those developmentally important years

(Larimore, 2019, p. 8).
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Nature based preschool’s primary goal is to teach environmental stewardship in a way

that is developmentally appropriate. They aim to support young children’s cognitive, physical,

and social-emotional development. The goal of NBP is also to encourage the development of

meaningful connections with nature at a young age so that they have a foundation built for

environmentally sustainable behaviors (Larimore, 2019, p.8). This is the progression that was

brought up in the previous section. NBP’s allow children to develop a connection with nature

before they even enter the traditional elementary school.

Conclusion

Environmental education has been growing and developing since before the name was

given, but is becoming more and more important as solutions to combat the current climate crisis

are developed. The need for educating ecoliterate citizens is becoming more necessary, too. Ideas

about the best way to educate children in order to develop their ecoliteracy have been shifting

and changing for decades. If children are able to develop a sense of ecoliteracy, they will be

more likely to engage in pro-environmental behavior. This does, however, require some change

in how the current education system approaches science education.

Time in nature is essential for the development of ecoliteracy in children. At an early age,

children need to be given access to explore their environment. Time spent in nature without

direct instruction allows children to become connected with the natural world. This connection

only becomes deeper with the amount of time spent outside. Children are then given the

opportunity to explore and grow around nature before being asked to save it. If this connection is

strong enough children will feel more compelled to learn about the environmental problems that

exist and will develop a natural desire to reverse them.
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This time in nature also comes with an array of benefits that are both physical and

emotional. Less time in nature not only decreases these benefits, but also leads to nature deficit

disorder. Nature deficit disorder is becoming more common in children. More time is being spent

inside and on electronics rather than out in nature. This creates more secondary experiences for

children to learn about the outside world through their devices rather than from their own

experiences. Access to green space has been proven to reduce anxiety in children and increase

their connection with the environment. Unfortunately, in the traditional school setting, time in

nature starts to decrease as the grade levels increase. This is a disservice to children, given all of

the research promoting time spent outside for mental and physical health.

The climate is warming and showing disastrous effects due largely to human activity.

Increasing ecoliteracy in children could very well lead to more solutions like Project Drawdown.

A comprehensive plan such as Project Drawdown could eliminate some of the fear and anxiety

that children feel when they are confronted with the environmental issues that are being faced

today. Seeing a plan that has as much potential as this one could reduce the ecophobia that comes

with confronting these issues too early. The sense of ecophobia is due to an overwhelming sense

of helplessness and doom but could be eased with a deeper understanding of the natural world

and proposed solutions to combat these issues.

Society needs to reduce ecophobia in children and start empowering them to enact

change. This starts with simply allocating more time for young children to spend time outside. A

school garden is one way to allow for this precious time. Giving children space to explore their

environment during school hours can open the door to a connection with nature that could have

otherwise been lost. A garden allows children to explore and deepen this connection to nature

before they are asked to save it. This will allow children to have access to a green space even if
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they live in an urban area. A school garden is a good solution because it is easily accessible to

everyone and can be adapted based on the surrounding environment. Allowing this time in nature

will create a more clear path for developing ecoliteracy in children. Developing ecoliteracy

before ecophobia is the key to creating ecoliterate citizens that have a desire to protect the natural

world around them. A school garden is a possible solution to this problem and why this project

addresses the question: How can implementing a school garden promote ecoliteracy in

elementary aged children?

In chapter three, a detailed description of a school garden implementation plan is

provided. This plan includes resources about how to provide a hands-on, enriching environment

that will allow students to learn about the natural world in a low-risk environment. This plan is

presented based on the topics that were expanded on in the literature review. It includes a school

garden implementation guide with resources about building the garden and activities that can be

used with elementary-aged students. There is also a family engagement component that aims to

involve families by encouraging them to start a small garden of their own with their child’s help.
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CHAPTER THREE

Project Description

Introduction

This chapter outlines the strategies and framework used to create a guide booklet to

answer the question: How can implementing a school garden promote ecoliteracy in elementary

aged children?

This chapter provides an overall description of the project, including a rationale with

supporting evidence, and explains the components that make up this garden guide. The rationale

is an important component of this chapter because it explains the frameworks by which this

project was inspired. By providing a detailed description of the guiding frameworks, it is easier

to understand the benefits of such a project. Once the frameworks have been evaluated, the

intended setting and audience is presented and the reasoning for choosing this specific setting

and audience is addressed as well. Next, a detailed timeline of the project and the recommended

implementation time are provided which offers further information about how this project came

to be and how it should be best implemented in the future. The goal of this project is to allow

children to have the opportunity to connect with the natural world while developing a sense of

ecoliteracy along the way. The artifact provides teachers and community members a guide on

how to properly integrate a garden into the school or community.

Project Description

This project is a printable guide that shows how to properly build and implement a school

garden. It provides the steps to build the garden as well as activities that can be used to guide

students and teachers through the process of gardening. This artifact includes a title page, a

gardening starter guide, activity ideas, a beginner growing guide, and outside resources about
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implementing a school garden (see Appendix 2). Although this booklet is designed specifically

for implementing a school garden, many of the components of this booklet can be used in the

community as well. Family members are encouraged to use this booklet to start a garden at their

homes, too. The goal of using this booklet is to provide a guide to make starting a school garden

seem less daunting. It provides teachers and community members with instructions and

suggestions about how to successfully implement and maintain a garden while encouraging

children to be involved in the whole process.

There are four main sections included in this booklet including a garden starter guide,

activity examples, beginner growing guide, and a list of outside resources that can be utilized.

The starter guide includes information on how to begin to build a garden. It includes ideas for

finding a team, identifying a location, and suggesting grant programs to help with funding. The

beginner growing guide provides a list of plants, their difficulty level for growing, and a care

guide for each plant. Activity examples range from guided exploration to specific lessons on soil

health. Finally, the booklet contains a list of outside resources that can be accessed for further

information and activity ideas about the garden.

This booklet will be made available to Thomas Elementary School in Flagstaff and used

to begin a garden in the courtyard. It will also be left at the front office at Thomas Elementary for

parents and community members to use. Additional copies will be available at the district office

as well as at local businesses in the community.

Rationale and Supporting Evidence

Multiple frameworks inspired this project including nature-based learning, ecoliteracy,

and nature deficit disorder. Nature deficit disorder is the driving force because this project aims

to reverse and avoid it in the future. Children today are lacking a true connection with their
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environment. This is due largely in part to technology. Nature deficit disorder gives this

phenomenon a name and was coined by author and journalist, Richard Louv. This name was

given to explain the lack of connection that exists between people and nature in today’s society

(Louv, 2008, p. 36). His idea inspired this project because it shed light on the fact that children

are becoming more disconnected with nature as time goes on and technology becomes more

advanced. This sparked my interest in creating a method for teachers to be able to allow their

students more time in nature.

Nature-based learning including nature-based preschools also inspired this project.

Allowing children to learn about their environment through experiencing it seems like such a

simple solution to issues like nature deficit disorder. Nature preschools are able to use a

comprehensive curriculum that focuses on best practices of both early childhood education and

environmental education. This allows children the opportunity to learn about nature through

interactions with their environment every day (Larimore, 2019, p. 8). A school garden provides a

way to give public school students a glimpse into the ideals of nature-based education.

Finally, the concept of ecoliteracy inspired this project as it is the end goal for the

development of the project. The goal of creating a school garden was to promote ecoliteracy in

elementary-aged children. Ecoliteracy refers to having a deep understanding of the natural world

as well as human communities and how the two connect (Sobel, 1996, p. vi). This is lacking in

students in most public elementary schools and needs to be addressed. The absence of

ecoliteracy can lead to ecophobia and a lack of a desire for pro-environmental behaviors. In order

to promote ecoliteracy, teachers need to prioritize children's connection with nature. This

connection will help them understand how they fit into the equation of the climate crisis. It will
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also help them sustain that relationship into adulthood (Sobel, 1996, p. vi). This framework set a

goal for the connection with nature that should be nurtured from a young age.

Setting and Audience

This project was originally created for the teachers and students at Thomas Elementary

School in Flagstaff, Arizona. Thomas Elementary School currently enrolls students from

preschool to 5th grade. This booklet is meant to be used by teachers in elementary grades to help

foster a deep connection with nature at a young age. David Sobel (1996) explained in his book

just how essential it is for children to be given the space to build a relationship with nature from

a very young age. He said that this allows the connection to become so strong that when they

begin to learn about the environment in school, they are more compelled to help solve its

problems (Sobel, 1996, p. 10).

A school garden could theoretically work at any grade level, but in order to best help

avoid ecophobia and promote ecoliteracy, time spent in nature at an early age should be

prioritized. It is for this reason that the intended audience for this booklet is elementary school

teachers and students. The audience for this project can be expanded past Thomas Elementary

because it is beneficial for all elementary schools. It should also be noted that although creating a

school garden can be used as a first step to building student connection to nature, outdoor

learning opportunities should not stop after the garden is built.

Timeline

The planning period for this project began in June of 2022. The original plan was to

create a school garden in my elementary school to open the door to incorporating more

environmental education into the curriculum. However, after much reflection, I decided to create

a booklet that includes a guide on how to implement a garden in schools. This seemed like a
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more effective plan because it would open this project up to other schools that wanted to

implement a garden as well.

In order to complete this project, my major research points were outlined. The research

was condensed and converted into a less academic sounding format. By containing more

user-friendly language, any community member or teacher should be able to access and follow

this booklet with ease. My project was completed by the end of the Capstone Project course in

May of 2023.

Utilizing this booklet by a school has no ideal time of completion. The main goal of the

booklet is to be an ongoing resource for not only starting a garden, but keeping it going over

time. Therefore, there is no official timeline for the use of this booklet, but ideally, the garden

would be built before the school year starts so that students can begin to use it throughout the

growing seasons during the school year.

Assessment

To assess this project’s success, a survey will be given to gather information about the

amount of environmental education implemented in the current curriculum. It will include a

survey that assesses students’ current feelings towards gardening, their local environment, and

environmental issues around the world (see Appendix 1). After implementing a school garden,

the main factor taken into account to assess the success of the project would be whether or not

the garden was built, utilized, and maintained as well as the feelings that the students show

towards the environment. The goal of this project is to allow students more time outside in order

to further connect with nature, this will in turn increase their ecoliteracy because they would

have been exposed to more outdoor learning opportunities. Therefore, the success of this project

can be determined based on the amount of time students spend out in the garden once it is
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implemented and their answers to the survey after spending time working on and in the garden.

The post-assessment survey focuses on students’ overall feelings towards the garden, their

environment, and environmental issues around the world (see Appendix 1). If the project is

unsuccessful, more resources can be provided to the school based on where the garden fell short.

Alternate activities can be provided as well to better fit the needs of each school. This data will

determine the success of the project.

Summary

The goal of this project is to provide a resource to elementary schools so that they are

able to effectively implement a school garden. By implementing a school garden, children are

given more of an opportunity to connect with their environment at such a critical point of

development. This booklet will allow teachers access to a resource that is intended to promote

just that. It will guide teachers through the steps of implementing a school garden while

providing them with ways that children can be involved in the process. If the goal is to get

children out in nature more, a garden is a great way to accomplish this.

In chapter four, a critical reflection on the project is provided. It evaluates the success of

the project as well as some reflections on the process and outcomes. The next chapter also

explores ways that this project could be improved or expanded upon in the future.
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CHAPTER FOUR

Conclusion

Introduction

The purpose of this capstone project was to build a garden guide booklet that aligns with

the question: How can implementing a school garden promote ecoliteracy in elementary aged

children? This project is presented as an interactive guide to encourage and aid the reader in

implementing a school garden. The end goal of the project is to increase the time that children

are spending outside learning through nature and, in turn, increase their ecoliteracy.

Chapter one provided my personal connection with the topic. It also provided my

rationale for creating this project. My connection to environmental education was also explored

as well as the impactful moments in my life that have led me to this work.

In chapter two, the terms climate change and climate literacy were defined and benefits

of environmental education and outdoor learning on students’ physical and mental well being

were discussed. The connection between nature-based learning at an early age and attitudes

toward the environment were presented before finally discussing the benefits of school gardens

and the effects of learning to garden at an early age.

In chapter three, a description of the project was provided. This includes a rationale with

supporting evidence and explains the components that make up this garden guide. The intended

setting and audience were presented and the reasoning for choosing this specific setting and

audience was also addressed. Then, a detailed timeline of the project and the recommended

implementation time were provided before explaining the assessment process of the project as a

whole.
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Chapter four provides a reflection of the project and the process of developing each

section of the capstone. The overall impact of the project is examined, including limitations that

were considered along the way. Finally, chapter four summarizes the findings and future

implications of this project.

Reflection

This capstone project has been one of the biggest challenges I have encountered. Not

only am I not a confident writer, but I have also never been asked to complete a research paper of

this magnitude before. This process has challenged me to step out of my comfort zone when it

comes to writing and be open to critique. I have never had so many eyes on my writing and it

was quite humbling to have various experts giving me advice and feedback on my project

development.

The part of this process that I found the most challenging was the literature review and

citation process. It consisted of many hours of compiling research that I thought best supported

my project goals and even more hours figuring out how to correctly cite them. I was able to

improve my understanding of correct APA formatting as well as how to be clear and concise

with my writing. I relied heavily on my professors and peer experts throughout my writing

process. Their feedback and advice helped me shape my paper into what it is today. They were

able to provide me with examples to look at for guidance and consistently provide me with

feedback if I was struggling to explain my work.

One of the many reasons that I picked this topic to focus on was because of my time in

the field of education. In my four short years of teaching, I have been able to witness firsthand

the lack of emphasis that is put on science education. I feel extremely fortunate to have grown up

in an environment where I was given certain outdoor learning opportunities. Looking back, I can
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see what a huge impact that has had on me and my environmental education journey. I do know,

however, that this is not the case for many students across the country. Even I find myself

pushing science to the side to meet the demands of the reading and math standards that need to

be taught in a year. This is not only a disservice to our students but to the planet as well.

Upon completing this project I have now found myself holding myself more accountable

in the classroom. If I expect this much effort out of teachers with no environmental education

background, then I must put in the same if not more effort myself. Although the current public

education system is not built to prioritize science, educators should work to make it a priority in

their own classrooms.

Literature Review

The literature review was perhaps the most challenging part of this project creation.

Many hours were spent sifting through article after article in order to find research that aligned

with the goals of my project. It was difficult to decide how I wanted to go about organizing my

research in a way that would connect back to my original question. I wanted to set a foundation

for the reader before jumping into the direct effects that outdoor learning has on children. This is

what I felt would be one of the most valuable components of my research.

The components of climate change and Project Drawdown (Hawken, 2017) were the

hardest to connect directly to my project. I could see the connection in my head because

ecoliteracy and climate change action seem so intertwined to me. However, when I started to

read and write about these topics, I found it hard to directly connect these concepts to the idea of

building a school garden. It was not a direct or linear connection, but more of a web where all of

these concepts are related and built upon each other. Although implementing a school garden is

not obviously connected to climate change education, I feel that it is a great starting point to open
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the door to having these conversations. I feel that I was able to show these connections through

my literature review.

The first topic that was explored in the literature review was nature-based learning. In

this section nature deficit disorder, health benefits of outdoor learning, and nature-based learning

in practice were explored. Nature deficit disorder, a term coined by Richard Louv, was brought

up to explain the lack of connection that exists between people and nature in today’s society

(Louv, 2008, p. 36). This led to the explanation of the lack of connection that exists between

children and nature today. This seamlessly connects to the health benefits of spending time

outdoors. In this section, research was presented that showed that children benefit mentally and

physically from spending time in nature. The research even showed that an increase in a child’s

time in nature has been linked to an increase in attention, clear thinking, and creativity (Beames

et al., 2012, p. viii). Finally, nature-based learning in practice was explained. In this section

school gardens were the focus as they provide an accessible way to increase the amount of time

that children spend outdoors.

Next, the topic of environmental education was discussed. In this section the history of

environmental education, climate change, and environmental education today was introduced. In

exploring the history of environmental education, it was explained that although environmental

education might seem like a new topic, conservation efforts, and regenerative strategies can be

traced back to the late 1800s. This showed that sustainability efforts are not necessarily a new

development as it is sometimes treated. Climate change was also considered as it is a main

component of environmental education today. One of the benefits of having a more ecoliterate

generation is that they can work to reverse some of the effects of climate change. Scholars agree

that human activity is directly linked to the earth’s rising temperatures and these rising



41

temperatures among other changes are completely transforming the many ecosystems at

alarming rates (Ecological impacts of climate change., 2008, p. 1). This was brought up to show

that humans play an important role in reversing climate change. Finally, current environmental

education was discussed to show the current amount of work that is being done to educate

children about the environment around them. Unfortunately, studies show that science in general

not prioritized in schools. The 2018 National Survey of Science and Mathematics reported that

grades K-3 spend an average of 18 minutes per week on science which is a 22 percent decrease

from reports in 2000 (Banilower et al., 2018). This shows that science is becoming less of a

priority in elementary schools with time spent on environmental sciences being even less.

Then, the topic of ecoliteracy was explained. In this section, Project Drawdown and

ecophobia were also discussed. The definition of ecoliteracy was given as having a deep

understanding of the natural world as well as human communities and how the two connect

(Sobel, 1996, p. vi). This was a key component of this paper because the focus is how a school

garden can increase ecoliteracy. Next, Project Drawdown was introduced as a possible solution

to climate change proposed by Paul Hawken in 2014. Project Drawdown includes different

parameters aimed to help the world reach a drawdown in which the levels of greenhouse gasses

in the atmosphere would begin a steady decline (Mailloux, et al., 2021, p. 2). Allowing children

the time to feel connected with nature is of course the main goal, but being able to present real

solutions for the climate crisis is also an important aspect of developing ecoliteracy. Then, the

term ecophobia was introduced. Ecophobia was explained as the fear of the natural world and

ecological problems (Sobel, 1996, p. 7). This was important to add to this section because in

teaching about the environment and climate change, it is easy for people, especially children, to

become overwhelmed and avoidant. That is what ecophobia refers to. It is a delicate balance to
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keep children motivated to care for their environment without feeling a sense of doom

surrounding its issues.

Finally, the last section of the literature review was potential barriers and solutions. In

this section, some barriers were lack of time and resources for science and specifically for

outdoor learning time. However, possible solutions were also brought up in this section such as

new studies that are proving how important science education is at an early age. With the amount

of time spent teaching science decreasing, it shows it is being grossly undervalued. (Judson,

2013, p. 622).

My hope is that the literature review gives enough evidence to not only show the need for

environmental education and time spent in nature but also future implications for the next

generation if it is prioritized.

Project Overview

This project took the form of a printable guide that shows how to properly build and

implement a school garden. It not only provides the steps to build the garden but also contains

activities that can be used to guide students and teachers through the process of gardening. The

booklet includes a title page, a gardening starter guide, activity ideas, a starter plant growing

guide, and outside resources about implementing a school garden. The school garden

implementation guide allows teachers and other community members to have access to a

document that will support them in implementing a school garden.

Limitations

The biggest limitation I see with this project is lack of time. I worry that because of the

large demands that are put on teachers every day, they may not be able to find the time to

implement and maintain a garden at their school. Teachers already feel a large amount of
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pressure put on them to get through the large list of standards given to them by the state. Adding

one more obligation to their plate could seem stressful and undesirable. Even though this is my

project, I found it hard to make time for implementation. However, I feel that given a resource

such as this project, the idea of implementing a school garden will not feel like such a daunting

task.

Another limitation that I foresee is longevity. As a teacher myself, I have seen new

projects or curriculums implemented year after year, only to lose momentum in the following

years. This means that if a school garden is implemented and maintained during year one, it is

possible that it could lose interest and care in the following years due to teacher burnout. This

could also be dependent on how many teachers are responsible for the care and maintenance of

the garden. If there is only one teacher in charge of implementation, that could cause problems if

that teacher leaves the school or becomes too busy to keep it up. However, if a team was built

and agreed upon before implementation, it could greatly increase the future success of the

garden.

Finally, a possible limitation could be lack of space. I feel fortunate that my school has a

large courtyard that has the potential to be easily converted into a garden. However, not all

schools have such a convenient outdoor space to be utilized. I can see this as a barrier for a

teacher that wants to start a school garden because space is a big factor when it comes to

deciding on what types of gardens would be possible at their school. It can be a deterrent if a

teacher feels that their school does not have the necessary space to make a successful and

worthwhile garden. However, gardens come in all shapes and sizes. A school garden can come in

many forms such as window boxes, indoor propagating, or a small raised bed along the side of
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the school. Being realistic with the space that your school has is a main component of starting a

school garden.

Impact

The impact of this project is not yet known. This is an ongoing project and will be

assessed at the end of its first implementation. Since there is no test that can actually determine

the level of ecoliteracy in a person, the students will answer a survey pertaining to the level of

knowledge and care about the environment (See Appendix 1). The project’s success can also be

measured by the school’s ability to implement and maintain the garden as this is the main tool

that should be used to begin to build the children’s connection to nature and their environment.

Summary

In summary, a school garden can be an effective starting point to promote outdoor

learning, teamwork, and an understanding of the environment. It has the potential to encourage

conversations about climate change, making them more relevant than they have ever been

before. It allows students to explore and reconnect with the world around them while

simultaneously bringing joy and connection back to nature. All of these components have the

potential to lead to an increase in ecoliteracy in students.

This chapter provided a critical reflection on the project and guiding question. It provided

the parameters for examining the future success of the project as well as some reflections on the

process and outcomes. This chapter also explored ways that the project could be improved or

expanded upon in the future. This chapter has also provided me with inspiration for where I

would like to take this work in the future. I see a lot of potential in this project and in future

endeavors that could build from it. I see the opportunity for great change once children are given
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