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Abstract 

I developed a new global curriculum, Schoobio, in which middle and high school students 

become citizen scientists and change agents as they engage in transdisciplinary activities cul-

minating in their advocacy for biocultural diversity on their school grounds. The foundation 

for this place-based learning curriculum is pragmatic constructivism, a biocultural diversity 

knowledge system, and authentic, experiential, hands-on learning. Universal Design for 

Learning principles are throughout the curriculum to ensure that it is accessible by all stu-

dents. My project explored the follow questions: 

• How curriculum can affect ecological change on school grounds; and

• What impact learning about biodiversity and culture has on students’ attitudes about

representing these concepts on their school grounds.

In addition to providing a framework for increasing biocultural diversity on school grounds, 

Schoobio provides a model for engaging youth as change agents in other community-

building endeavors. Teachers will have an opportunity to utilize different teaching methods.
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This project is dedicated to all students, teachers, and others taking action to increase 

ecological, bioculturally diverse school grounds around the world. Together we will always be 

part of nature, not apart from it. 
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Chapter 1. Introduction 

A critical loss of species around the world is a result of habitat fragmentation, pesti-

cide use, climate change, and other causes, leading to a loss of biodiversity and ecosystem 

services (Xu et al., 2017). Biodiversity-related ecosystem services are essential to crop polli-

nation, biological pest control, climate regulation, and water retention and filtering, as well 

as the cultural benefits, values, and traditions stemming from connecting with nature (Grass 

et al., 2019; Reyers et al., 2012; Xu et al., 2017). Biodiversity is often referred to as a wicked 

problem, with the same or greater urgency as climate change. I submit that biocultural diver-

sity is the wicked problem. When habitat is lost, often the knowledge, traditions and culture 

of the people living in those areas is also lost. This wisdom is vital to understanding ecosys-

tems and the services they provide (nature's contributions to people). It is also critical for 

retaining the intrinsic value of nature. Biocultural diversity is therefore an important focus of 

this project. Maffi (2007) defined biocultural diversity as the "diversity of life in all its mani-

festations: biological, cultural, and linguistic -- which are interrelated within a complex socio-

ecological adaptive system" (p. 269). With habitat fragmentation increasing as cities expand, 

and climate change resulting in an influx of invasive species as habitats shift and resident 

species decline (Crooks & Soule, 1999), restoring large amounts of habitat suitable for in-

creasing biodiversity has become more difficult. Most species today exist in fragmented hab-

itat areas, meaning connectedness between them is more important than ever (Grass et al., 

2019). Creative means are needed to provide natural corridors for species to thrive or to uti-

lize as migration stop-off points or habitat islands (Soule et al., 1988). School grounds are 
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underutilized spaces where biocultural diversity can be expanded and made more accessible 

to students and the greater community. 

The genesis of this project was a 2016 request by Kansas biology, ecology, and envi-

ronmental science teachers in middle and high schools for tools and resources to help them 

meet the new Next Generation Science Standards (NGSS Lead States, 2013) requirements, as 

they did not feel they were receiving enough support from their school districts to implement 

the standards. Their request reflected research that has shown barriers to implementing 

NGSS due to lack of professional development and resources reflecting conceptual and ex-

ploratory learning (Haag and Megowan, 2015). As a teaching ecologist and environmental 

educator working in the nonprofit and consulting fields, I have worked on curriculum integra-

tion and teacher professional development and was therefore able to listen to these concerns 

and work with partners, including the Kansas Department of Wildlife and Parks, to address 

them. Through working with teachers and nonformal educators, and facilitating activities 

with students from Pre-K through college, I have seen how effective interactive tools, sup-

ported by curriculum and training for teachers, can be in increasing student understanding of 

complex topics. As a result, I decided to write a curriculum focused not only on science but 

social science, language arts, and art; a curriculum that brings together content and skills in 

a transdisciplinary manner. It culminates in students envisioning their own ecological school 

grounds based on data and understanding of their cultural connections with nature, as well 

as those of others, the Schoolyard Biocultural Diversity Community (Schoobio). 

As work on Schoobio began, teachers with whom I have worked in other countries 

were experiencing similar situations as their governments strengthened science education 
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standards. They expressed interest in the project as a tool to teach about biodiversity to their 

students. They also saw opportunities to connect their students with those from other cul-

tures and for them to do project work in the English language. Through my work with these 

teachers in countries where English is not a first language, and where education systems are 

adapting best practices from the United States and Europe, I found that Schoobio had value 

in helping teachers achieve science standards. At this point, the curriculum behind Schoobio 

grew from being a project for Kansas teachers to one with an international focus. Some of 

the teachers I have worked with are participants in developing this curriculum, through pilot-

ing the initial and current stages of the project and providing peer feedback throughout. 

Schoobio Curriculum 

Utilizing a curriculum and website portal I designed, Schoobio, whose name was cho-

sen by Kansas high school students, is a transdisciplinary curriculum that includes original and 

already-existing activities correlated to NGSS. The instructional design is organized sequen-

tially to culminate with the presentation of school grounds data, conceptual redesign of stu-

dents’ own school grounds, and incorporation and recognition of cultural values inherent in 

the community’s connection to nature. Schoobio also provides an opportunity for global col-

laboration through sharing data and cultural elements of ecological school grounds. 

The following four learning objectives are applicable for use of Schoobio: 

1) Students will understand the concept of biodiversity and how it applies to their 

own school grounds; 

2) Students will demonstrate knowledge of and appreciation for their own cul-

ture and values and those of others; 
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3) Students will participate in civic engagement activities focused on increasing 

biodiversity on their school grounds; and 

4) Students will gain experience in project design, implementation, and presen-

tation through working with students from other cultures. 

Problem 

The problem of scaling up efforts to improve the environment is the largest in the field 

of ecology, according to Microsoft Chief Environmental Officer Lucas Joppa (2020). As such, 

a sustainability mindset could help gain some traction in the effort to increase biodiversity. 

School grounds exist in nearly every community. Most are large enough to provide some type 

of habitat for wildlife, whether small areas that could support pollinator gardens or larger, 

more diverse spaces. They could also harbor cultural connections to the community such as 

plants, artwork, and activities related to cultural traditions. However, rather than being eco-

logical and cultural oases, many school grounds have extensive asphalt and concrete areas, 

limited variation in landscape cover, and have little thought given to managing them for bio-

diversity, ecosystem services, or the cultural connections that could be provided. School 

grounds are underutilized as hubs that could be connected to nature corridors throughout 

communities, providing opportunities for outdoor learning, civic ecology, and citizen science 

(Danks, 2010; Ito et al., 2014). More consideration to employing school grounds and other 

public spaces for habitat and nature spaces must be given by cities and schools through multi-

functional landscape planning and including children in the design of their own places (Derr 

et al., 2018; Fjørtoft et al., 2021). Indeed, research on involving children and youth in the 

design of school grounds for learning and play is just beginning to emerge (Khan et al., 2021). 
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Incorporating these types of activities into curriculum is encouraged by NGSS, which requires 

a shift in teaching to include not just content but practice (Hayes et al., 2019). Tools are 

needed to meet these standards, and for teachers and students to participate in reimagining 

school grounds and develop social networks to scale up the efforts for making a meaningful 

impact on biodiversity. 

Using technology and cultural connections to the intrinsic value of nature could help 

increase school endeavors to redesign their grounds for biocultural diversity. Existing nature 

apps such as iNaturalist and eBird provide a means for entering data and contributing to citi-

zen science, but they are not specifically designed for classroom use. Limitations include not 

allowing students to design their own projects, focus on only one species, and inability to 

access the collected data. In addition, curriculum to support the apps, if it exists at all, is not 

comprehensive or tied to curriculum standards. This lack of connection to educational stand-

ards has become especially significant with the advent of the NGSS, some version of which is 

used by most states in the United States. Other countries, too, have strengthened their sci-

ence standards in recent years to emphasize hands-on, inquiry-based learning. Schoobio is 

designed to address these concerns. 

Purpose 

The purpose of this project is to develop the Schoobio curriculum as a web-based tool 

(https://www.schoobio.earth/) and examine how schools use it in different cultural contexts. 

This information is vital to see how it can be scaled up to evoke systemic change in how school 

grounds are managed for biocultural diversity and utilized for transdisciplinary learning. 
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Research Questions 

Research questions I explored during this project include the following: 

• Do the teachers perceive the Schoobio web-based tool as creating an oppor-

tunity for ecological change on school grounds? 

• What changes do the teachers observe in their students regarding creating 

new ecological practices on their school grounds? 

• Does the design of the participants’ school grounds reflect their cultures and 

values? 

The ultimate goal of Schoobio is to support student-driven change in management of 

school grounds around the world for increased biocultural diversity. Through collecting their 

own data and working with other students on projects, students can sharpen their skills as 

change agents working toward this goal, coming at it armed with their own project results 

and presentations. They will also learn about each other’s cultures and how connection to 

the environment and nature presents itself in different places in the world. Citizen science is 

not just counting things, it is asking real questions about real problems, and taking actions to 

solve them. In many ways, every schoolyard is a mini-field station, which can provide data 

and space for improving biodiversity and habitat throughout the world, while reflecting how 

culture connects us to nature’s intrinsic value. 

Summary 

The importance of this project lies in its contribution to transdisciplinary curriculum 

integrating science, technology, communications, arts, and culture, as well as to the literature 

on innovative ways to increase biocultural diversity around the world. Although there is 
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research and information about what constitutes biodiverse school grounds, no tool exists 

that helps teachers and students drive decision making to manage their own school grounds 

for that purpose. This project will also show how the Schoobio tool is utilized by actual teach-

ers and students, and through their experiences, provide recommendations to improve the 

tool so that it will be more effective for larger numbers of schools wanting to use it. The 

participating teachers will also benefit by having access to the tool and the resources it pro-

vides as they teach the concepts of biodiversity and civic engagement to their students. 

The Schoobio educational tool and curriculum were developed to assist middle and 

high school teachers in teaching biodiversity, connecting their students with those in other 

cultures, and ultimately to increase school grounds management for biocultural diversity. 

This project will explore the interest teachers have in the tool, how they used the tool, 

whether the tool could help connect their students with those in other cultures, and what 

recommendations the teacher participants have for improving the tool as it is scaled up. Using 

a pragmatic constructivist worldview, the project will contribute to a pool of transdisciplinary 

curriculum integrating science, social science, arts, and culture, as well as to the literature on 

using educational tools for science learning and the practice of managing school grounds for 

increased biocultural diversity. 
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Chapter 2. Literature Review 

This chapter describes the framework of my project, for which pragmatic constructiv-

ism and a biocultural diversity knowledge system are the foundation. Place-based education, 

Universal Design for Learning (UDL) and active learning strategies, and a focus on students as 

change agents work together to create a curriculum that is dynamic and innovative. 

Framework 

The Schoobio curriculum project is presented through the lens of a biocultural diver-

sity knowledge system (Bridgewater & Rotherham, 2019) and pragmatic constructivism and 

transformational learning theory, specifically transdisciplinary learning (Trott et al., 2020); 

real-world education (Dewey, 1938); place-based education (Hutchison, 2004; Orr, 1991, 

2004, 2013; Sobel, 2004); sustainability pedagogies and methodologies (Burns, 2011; Murphy 

et al., 2020; Sipos et al., 2008; Sterling, 2001, 2008; Tarozzi & Mallon, 2019); student-focused 

outcomes (Marzano, 2017); and UDL (Ralabate, 2016). As Figure 1 illustrates, pragmatic con-

structivism theory and a biocultural diversity knowledge system combine to create the trans-

formational learning foundation of Schoobio. Through transdisciplinary learning, real world 

education, and place-based education, students experience instructional strategies that are 

authentic, utilize technology, are learner-centered, and provide many access points to the 

curriculum content. They also participate in civic engagement as they work to develop their 

skills as citizen scientists and change agents. Through exploring the biocultural values, tradi-

tions, and relationship with nature of themselves and others, students develop cultural con-

nections with the community. The resulting appreciation for the intrinsic value of nature con-

tributes to a bioculturally diverse school ground that reflects these connections. 
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Figure 1. Schoobio Theoretical Framework 

Biocultural Diversity 

Biodiversity is generally studied apart from the culture we live within. However, many 

cultural values are found within our connection with nature. Biocultural diversity attempts to 

bring these two important facets of our being back together and sets a foundation for 

Schoobio. The natural environment provides a setting for cultural activities and belief systems 

to develop (Pretty et al., 2009). Rozzi et al. (2006) list ten interrelated principles linking bi-

ocultural diversity to nature conservation. Schoobio incorporates several of these principles, 

including inter-institutional cooperation, participatory approach, interdisciplinary conserva-

tion approach, networking and international cooperation, and outdoor education. There are 
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numerous studies showing that learning outcomes improve when students are engaged out-

doors and they connect concepts with real-world experiences (Ito et al., 2016; Samborski, 

2010). 

Traditional compartmentalization of knowledge has not been successful in either ed-

ucating about or solving immense environmental wicked problems we face, such as the loss 

of biodiversity. These challenges, which involve both the natural and human-made environ-

ment, need to be understood through methods and concepts that are creative and innova-

tive. Transdisciplinary learning and research focus on organizing knowledge around these 

complex problems in search of solutions, not within separate disciplines (Lawrence & Des-

pres, 2004). 

Place-Based Education 

Place-based education has shown that children using ecological school grounds have 

more botanical and other environmental knowledge than those without access to these 

learning spaces (Sobel, 2004). Hutchison states that “Place is rooted in how particular places 

are invested with meaning on both individually and socially constructed levels” (2004, p. 14). 

In addition, children develop more appreciation of the natural world if they are learning in a 

diverse schoolyard (Education Development Center, 2000). Experience with nature that en-

compasses direct contact with nature settings, including plants and animals, is the foundation 

for the physical and mental health of children (Sudo et al., 2021). As pointed out by Bartsch 

(2008), student engagement is a challenge in many schools and affects academic achieve-

ment. Involving students in community issues and connecting them with community 
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members can not only help their grades but also builds key skills for citizenship and provides 

opportunities for them to share their own lived experiences and perspectives (Derr et al., 

2018). 

Pragmatic Constructivism 

Pragmatic constructivists view instructional environments that are student-centered, 

collaborative, and involve authentic activities applied to the real world as those in which 

greater communication, reflective thinking, and cooperative learning lead to enhanced prob-

lem-solving skills and cognitive capabilities (Haas & Haas, 2015; Karagiorgi & Symeou, 2005). 

Through this lens, I am seeking to explain how the Schoobio tool was developed and used by 

participant teachers, and how the usage was unique for each one. This knowledge will, in 

conjunction with recommendations from the teachers, factor into efforts to improve the tool. 

In constructivism, instruction is centered around the learner. Therefore, technology 

tools must bring about active learning, presented in a way that is designed to connect the 

learner with real-world complexities and challenges (Squires, 1999). UDL, which focuses on 

providing access to content in multiple ways (Ralabate, 2016), and varying instructional strat-

egies emphasizing student outcomes (Marzano, 2017), were used in designing the lesson 

plans, activities, and assessments provided in this curriculum. As shown in Figure 2, the Eco-

logical Society of America’s Four-Dimensional Ecology Education (4DEE) framework (Klemow 

et al., 2019) emphasized elements education should incorporate into teaching ecology. 
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Figure 2. The Ecological Society of America’s 4DEE Framework 

The 5E Learning Model shown in Figure 3 is common to science curriculum units. It 

ties everything together under the Engage, Explore, Explain, Elaborate, Evaluate framework 

(Northern, 2019). 

Figure 3. 5E Learning Model 
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Curriculum Design 

The design of this curriculum incorporates much of the framework for change in Mar-

zano (2017). Instructional strategies designed for optimizing student learning are interwoven 

throughout. These strategies, including building on previous knowledge and demonstrating 

student engagement, focus on authentic, experiential, and place-based learning. By focusing 

on student outcomes and learning from their perspective, students will connect new content 

and understand how it fits with what they already know. They will increase their skills through 

practice and applying knowledge, and they will revise their understandings of the world 

through investigating and reflecting on their own and others’ values and cultures. Throughout 

the curriculum, active verbs are used to describe what key knowledge, skills, and dispositions 

students will achieve. Proficiency scales and rubrics for student assessment are provided. This 

integrated approach is becoming more important as studies show that student comprehen-

sion when reading on screens is less than with print, and they are less able to apply what they 

learn to new situations (Alexander & Trakhman, 2017). Schoobio will help address this con-

cern by combining site-specific, hands-on learning with a technological tool. Student-cen-

tered learning, choice, and accessibility, as well as other UDL concepts laid out by Ralabate 

(2016) are woven throughout. 

Students as Change Agents 

Providing citizen science opportunities for students (and potentially community mem-

bers) is an important benefit of ecological school grounds. In order to achieve sustainable 

solutions that transcend human generations, children and youth must be able to see them-

selves as participants in this effort (Heft & Chawla, 2006). In many classrooms, there is more 
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concern over exposing children to environmental issues such as climate change than atten-

tion paid to their capacity for acting as agents of change (Trott, 2019). Indeed, the ability of 

children to develop competencies in being forces for change is continually underestimated 

by adults (Ito et al., 2016). In keeping with recent trends toward crowd sourcing for problem-

solving, involving children and youth in citizen science activities allows them to contribute to 

existing studies and offer their own ideas for expanding studies into new realms (Dickinson 

et al., 2012). 

Through studying the biodiversity (or lack thereof) on their school grounds, children 

and youth are contributing to international efforts to capture the social and biological impact 

of the built environment and climate change in their own communities. Small-scale assess-

ment, such as that found on school grounds, can provide important data that will inform mit-

igation and policy-making (Perrings et al., 2011). In addition, more diverse landscapes can 

strengthen important links between the local community and its environment (Grass et al., 

2019). As pointed out by Loos et al. (2015), even if the sampling regimes are simpler in citizen 

science projects than those used by trained scientists, they can still contribute to long-term 

biodiversity monitoring if structured well. 

NGSS requirements provide justification for teachers to include environmental stew-

ardship in their coursework (Hayes et al., 2019). For teachers to more readily accept this 

change in their curriculum, Clarke and Hollingsworth (2002) proposed that interconnections 

between external sources of information, professional experimentation, teacher knowledge 

and beliefs, and student actions and outcomes are most likely to result in stewardship prac-

tices being added to the curriculum. Encouraging and supporting student action toward 
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increasing biodiversity on school grounds in different cultures is a vital part of a scaled-up 

Schoobio. 

Summary 

This peer-reviewed transdisciplinary curriculum was designed to create opportunities 

for teachers and their middle and high school level students to explore different nature-cul-

ture connections and ideas about biodiversity and reflect them on their school grounds. In-

creasing biocultural diversity is critical for this big planet on which we live to continue to 

thrive and provide equitable resources for all of us: humans, plants, and animals, no matter 

where we live. We are a part of nature, not apart from it. 
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Chapter 3. Methods 

The Schoobio project received input throughout its iterations from my community of 

practice. For the purpose of this dissertation project, feedback was collected through quan-

titative sampling after acquiring Institutional Review Board (IRB) approval from the University 

of Wisconsin-Stevens Point. 

Background 

The concept for Schoobio began with the advent of NGSS (NGSS Lead States, 2013). 

Kansas science teachers needed tools and technical assistance to implement these standards, 

which were widely adopted by school districts without providing much professional develop-

ment for teachers. The first rendition was a model called the Schoolyard Biodiversity Ex-

change (SBE) that I created with an education specialist from the Kansas Department of Wild-

life and Parks (KDWP). The SBE was piloted by a group of ten urban, suburban, and rural mid-

dle and high school teachers in northeast Kansas. A half-day workshop and access to resource 

kits were part of the pilot project. The concept was paper-driven and facilitated by an e-mail 

exchange of biodiversity inventory data spreadsheets between teachers. While this process 

was cumbersome, responses to a teacher survey showed that they loved the concept and the 

way it combined use of technology, which is now common in schools, with hands-on, real-life 

activities focused on a wicked problem, the decline of biodiversity around the world. With 

support from KDWP, SBE 2.0 was created, with a rudimentary database that is housed on the 

KDWP website and is not sharable online. While an improvement over the original paper-

based version, SBE 2.0 still did not fulfill my vision for a fully online tool that could be shared 

and used by all schools. 
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As work on SBE began, teachers I worked with in other countries were experiencing a 

similar lack of resources and training as their governments strengthened science education 

standards. They expressed interest in the SBE project as a tool to teach about biodiversity to 

their students, and to connect them with students from other cultures and provide opportu-

nities for them to do project work in the English language. Through my work with these teach-

ers in countries where English is not a first language, and where education systems are striv-

ing to become more reflective of current practice and patterned off those in the United States 

and Europe, I could see the value of the tool to help teachers reach these objectives. At this 

point, the concept grew from being a project for Kansas teachers to one with an international 

focus, and Schoobio in its current form, expanded to include an emphasis on nature-culture 

connections, was born. 

Setting 

Schoobio, or Schoolyard Biocultural Diversity Community, is designed for middle and 

high school grade levels and their international equivalents. The purpose of Schoobio is to 

support teachers and students as change agents for increasing bioculturally diverse school 

grounds. Using the curriculum, students inventory the plant and animal species on their 

school grounds using data collection protocols provided as part of the tool, enter the data 

into an online database, and, when scaled up, share the data with other schools through de-

signing projects and presenting results. They learn about and increase their appreciation of 

how different cultures connect with nature. Teachers will use this inquiry-based curriculum 

as part of their lessons related to biodiversity, ecology, and environmental science. The 
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curriculum will also support learning English as a second language, communications, geogra-

phy, civic engagement, and cultural connections. 

Procedures 

To make the curriculum accessible on a broad scale, I created Schoobio on a Google 

website. Comprised of the curriculum lessons as well as the biodiversity inventory data form 

and supporting resources, it will eventually enable schools to interact with each other in shar-

ing data and initiating projects. 

Since the curriculum units build on each other, I laid out the lesson outlines on Google 

spreadsheets prior to building them out on the website. This step was vital to ensuring the 

flow of the lessons and their culmination in student action and reflection. Each lesson in-

cludes the activities, connections to NGSS and UDL principles, assessments, links to additional 

information and resources, and extensions to further student learning. 

Schoobio and its earlier renditions have received continual feedback by my commu-

nity of practice, which includes teachers, ecologists, and professionals working in urban plan-

ning and landscape architecture. The completed Schoobio curriculum was peer reviewed by 

middle to high school teachers (or the equivalent), university professors, and members of 

NGOs from around the world. Participants were selected through purposeful sampling, which 

is widely used in qualitative research to identify subjects with the most knowledge and expe-

rience, and who can best communicate information useful to the researcher (Palinkas, et al., 

2015). They were recruited from Leadership Council members of the International School 

Grounds Alliance, of which I am a co-founder, schools in Kansas and international locations 

known to me, and from various organizations including the Ecological Society of America and 
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the North American Association for Environmental Education. These sources of participants 

represent groups to which the findings of this study will be transferable, which is vital for the 

relevance of a study (Krathwohl & Smith, 2005). Because Schoobio is currently available only 

in English, communications were carried out in that language. 

The Schoobio web-based tool was made “live” for participating schools to use with 

their students in the Fall 2022 semester. Potential participants were e-mailed an invitation to 

participate in pilot testing or curriculum review. The invitation included a description of the 

project and a timeline. Links to the curriculum and to Google forms (Appendix A) for providing 

feedback were provided. An offer to further discuss the project and answer questions by e-

mail, phone, or virtual platform was included. 

I obtained peer reviews from 14 practitioners in K-12 education, higher education, 

and municipal government youth education programs located in Belgium, Nigeria, Taiwan, 

Ukraine, and the United States. When I sent Schoobio out for review, I offered the following 

two options: pilot teaching the reviewer’s choice of one or two lessons out of the first three 

units, and reviewing the entire curriculum. I provided different review forms for pilot teaching 

and overall curriculum review. Each review form included rubrics using a Likert-type scale as 

well as open-ended questions. The pilot teaching form consisted of 15 questions and there 

were 18 questions on the curriculum review form. 

Responses 

Four high school teachers chose the pilot teaching option. It was exciting for me to 

learn how teachers approached the curriculum with their students. One teacher went 

through it with the students and let them choose which lessons to do. Student choice is an 
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important UDL element and something I wanted to incorporate throughout Schoobio to en-

sure that it is accessible to all students, so it was gratifying to see the teacher adopt that 

practice from the very beginning. Another teacher noted, “We had a great time calculating 

our biodiversity inventory on campus. Great resources attached to the lessons.” Other com-

ments from the teachers included “I like the simplicity of [Schoobio]. A lot of other sites are 

too busy.” “I love the flow of lessons, depth of resources and ability to choose pathways of 

learning applicable to my students.” 

Eight professionals from higher education and K-12 education reviewed the curricu-

lum and gave comments using the feedback form. Two additional professionals, one from 

higher education and one from a municipal government, sent comments to me via e-mail. 

One reviewer had a recommendation related to the sequence of the lesson topics. She sug-

gested that I change the order of Lesson 1 on the Sustainable Development Goals (SDGs) so 

that students were focusing on their local environment before delving into the array of SDGs. 

Ordinarily I would agree that it is better to start local and build understanding to a global 

level. In the case of Schoobio, I wanted the SDGs to set the framework for the curriculum and 

send a message from the beginning that sustainability is a global problem that has local solu-

tions, and students can be part of those solutions. Lesson 1 as written achieves this goal. 

Another reviewer commented that the ties to NGSS could be stronger. I agree with 

this opinion. A review of the curriculum by subject matter experts in science, social science, 

and language arts would enable teachers to better understand how they can use Schoobio to 

teach these standards in their classrooms. The time available for reviewing the curriculum as 

part of the current project did not allow for such an intensive assessment by these experts. 
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I had certain expectations when I sent Schoobio out for feedback. I was fairly sure 

reviewers would find that the curriculum addressed at least some of the education standards 

required to be taught, and that the students would enjoy the curriculum. Indeed, all 14 teach-

ers and reviewers agreed that Schoobio’s content was relevant to both middle and high 

schools, and that it addresses many or at least some of the curriculum standards required to 

be taught at those levels. It has also been mentioned to me in this feedback and at confer-

ences that teachers could adapt the curriculum for elementary-level students. Also, all 14 of 

the teachers and reviewers agreed that students did enjoy or would enjoy the curriculum. 

What I was less sure about was whether reviewers would find that there was enough 

in the lessons for students to come to understand and value their own culture and that of 

others, and that they would increase their communications and advocacy skills, all of which 

are necessary to be effective change agents, and relate back to my research questions. 

Research Question 1 asked whether teachers perceive that Schoobio could help cre-

ate an opportunity for ecological change on the school grounds. Interestingly, one of the re-

viewers singled out the extension activities as reinforcing this aspect of the curriculum, saying 

that each year the curriculum may need to be adjusted to include assessment of what im-

provements in biodiversity the students accomplished the previous year. Four (100%) of the 

pilot teachers and seven (87.5%) of the reviewers anticipated that teachers would return to 

the curriculum more than once. 

Research Question 2 referred to what changes teachers perceive in their students re-

garding creating new ecological practices on their school grounds. A high school teacher who 

30 



 

  

                

             

            

           

           

           

          

             

           

          

            

            

         

           

          

            

           

              

             

             

   

pilot taught lessons said “[My students] picked Units 2 and 3 so they could improve the school 

grounds. . .” “Students will especially love the outdoor activities,” said one reviewer. 

With reference to Research Question 3 about school grounds and culture, all teachers 

pilot teaching the activities reported that their students did learn about and value other cul-

tures more after participating in Schoobio. One reviewer suggested that students probably 

would not gain a complete or deep understanding of other cultures through the curriculum 

and recommended more links to Traditional Ecological Knowledge practitioners and Indige-

nous resources. I agree with this recommendation and would like to work with someone 

knowledgeable in this area to make these additions. Reviewers and pilot teachers were unan-

imous that the curriculum lessons would increase students’ communications and advocacy 

skills. One reviewer favorably noted the number of opportunities in the curriculum for stu-

dents to practice these skills through experiential, place-based learning, which would give 

them additional confidence and the ability to apply them. 

I asked the reviewers what course or program they thought Schoobio best fits into. As 

shown in Figure 4, some of the answers were surprising. Although I expected responses such 

as science (n = 8, 50%), environmental science (n = 8, 100%), and environmental or Green 

Schools clubs (n = 8, 87.5%), I did not expect the responses to reflect other possibilities in 

such strong numbers: social studies and language arts (n = 8, 25%), after-school programs (n 

= 8, 37.5%), nature center, outdoor education center, or zoo programs (n = 8, 75%) and com-

munity center programs (n = 8, 37.5%). One responder added that Schoobio could fit into all 

these options. 
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Figure 4. Course or Program Schoobio Fits Into 

Limitations 

Limitations of this study include that Schoobio is only available in the English language, 

which may not be the first language of all the teachers and students participating or wishing 

to participate in the study. Another limitation is the small number of participants. Due to the 

timeframe of review coming during Thanksgiving and end-of-year holidays, the number of 

participant reviewers is smaller than I would have liked to broadly interpret the results. 

Summary 

These pilot-study responses reflected the ability of Schoobio to address the needs of 

teachers to meet education standards, integrate different curriculum areas to increase stu-

dents’ understanding of different cultures, and support them as change agents. They also 

reflect the flexibility of Schoobio to enable out-of-school programs to engage with curriculum 

not directly tied to standardized testing that many schools, especially public schools, do not 

have. I have also been told by a program director running a municipal community center that 

these programs are looking for meaningful, project-based learning opportunities such as 

Schoobio for older students. 
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Chapter 4. Results 

This transdisciplinary curriculum was designed to create opportunities for teachers 

and students to explore different nature-culture connections and ideas about biodiversity 

and reflect them on the school grounds. Increasing biocultural diversity is critical for this big 

planet on which we live to continue to thrive and provide equitable resources for all of us: 

humans, plants, and animals, no matter where we live. By entering the Schoobio world stu-

dents will become citizen scientists, biophiles, landscape designers, and advocates for bi-

oculturally diverse school grounds at their school. 

Overview 

The Schoobio curriculum is written for middle to high school students (and their in-

ternational equivalents). It is a global curriculum with a reach beyond the United States, 

adaptable for all classrooms. Curriculum units build on one another. The first three units fo-

cus on exploring the Sustainable Development Goals, mapping the school grounds, discov-

ering nature-culture connections, conducting a biodiversity inventory, and creating data vis-

ualizations. In Unit 4 students take this information and envision their ideal bioculturally di-

verse school ground, for which they create a persuasive argument and presentation in Unit 

5. Unit 6 is a reflection on the project and how what was learned applies to different parts 

of life. Students keep an observation journal and accumulate information for their presenta-

tions throughout the curriculum.

Units

1. Exploring the Sustainable Development Goals

What are the SDGs and how are they a catalyst for providing a more sustainable fu-

ture for all? How can we apply them to our lives and our school? In this unit, we will ex-

plore the SDGs, relate them to our life and school, and consider what we value about them. 
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2. School Grounds Mapping and Culture

How can ecological and culturally diverse school grounds help address wicked prob-

lems such as biodiversity? How can culture help us express our relationships with nature? In 

this unit, we will discover what constitutes an ecological school ground and think about how 

we can express the nature-culture connections of our student community there. 

3. Biodiversity Inventory of the School Grounds

Why is biodiversity essential for healthy ecosystems, and what does it contribute to 

the intrinsic value of nature? Why is data important to inform management decisions? In 

this unit, we will conduct a biodiversity inventory of our school grounds, evaluate our data 

and observations against the elements of an ecological school ground, and use the data we 

collect to tell a story about our school grounds. 

4. Envisioning Our Ecological, Bioculturally Diverse School Grounds

How can we use knowledge, data, and the input of others to envision an ecological, 

bioculturally diverse school ground at our school? What is needed to take this vision and 

create a realistic plan to implement it? In this unit, we will use the information we have 

gathered and work together to create a plan for increasing biocultural diversity on our 

school grounds. 

5. Advocating for Change on the School Grounds

What are some attributes of successful advocates and compelling presentations that 

can be used in our own presentation in support of bioculturally diverse school grounds? In 

this unit, we will identify these attributes and apply them to a presentation we will make to 

school or community leaders to ask their support for our plan. 

6. Reflecting on My Role as a Citizen of the World

What skills have students gained through participating in this project that can be ap-

plied to other things that are important to them? What have they learned about their own 

values and those of others? In this unit, we will reflect on these questions. 
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Summary 

Schoobio is a six-unit curriculum with eleven planned lessons (Appendix B). 
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Chapter 5. Conclusion 

I still view Schoobio as a work in progress, as there are aspects to the experience that 

are not complete. These elements include the interactive database and community of 

schools. It’s been difficult to set those pieces aside and focus on the curriculum, as the inter-

active features are desired by teachers in many countries who want their students to both 

share what they are doing and learn from others. Scaling Schoobio up to reach this potential 

will require a partner with the know-how to make it happen, and in my dream for this project 

I will find that partner. That said, it’s been extremely gratifying to see the impact Schoobio 

has had on those reviewing it in its current form. Persevering through many fits and starts 

with my intention to make Schoobio a reality as a quality, accessible curriculum with purpose 

beyond teaching to education standards has given me confidence in my ability as a storyteller, 

connector, and curriculum designer. I have presented Schoobio as it has progressed in five 

international conferences since I started the Ed.D. program through papers, posters, and 

presentations. These forums have provided opportunities for me to connect with people in 

different professions about biocultural diversity and the need to include K-12 education when 

designing cities and considering ways to address climate change by including local people and 

traditional ecological knowledge in the process. I have also been able to give a reminder that 

we should not count kids out when thinking about who can effectively advocate for sustain-

ability causes, which has been an important part of my mission with this project. 

The next step for Schoobio is to incorporate comments and suggestions from review-

ers into the curriculum. I want to work on the aspects of the curriculum and website that will 

allow for sharing of data and projects so it can be scaled up to a truly global biocultural 
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diversity project, which will mean looking for an institution or organization that can support 

these efforts. There are articles to be written and tutorials and professional development that 

can be developed. I am also considering how Schoobio’s model of civics skill-building can be 

utilized to engage youth as change agents for other important global and community issues. 

Over the past few years, as I kept searching for a way to make Schoobio a reality, I 

encountered some roadblocks and people saying it was just another good idea that wasn’t 

practical or attainable. Working on this project has taught me a lot about perseverance and 

being open to trying new ways of goal achievement. It has also given me time to think through 

how the pieces should fit together and how students and teachers could most benefit, as well 

as how to tie it to the larger community of work on increasing biocultural diversity. I am look-

ing forward to taking Schoobio to the next level. 

Summary 

I developed a new global curriculum, Schoobio, through which middle and high school 

students become citizen scientists and change agents by engaging in transdisciplinary activi-

ties culminating in their advocacy for biocultural diversity on their school grounds. The foun-

dation for this place-based learning curriculum is pragmatic constructivism, a biocultural di-

versity knowledge system, and authentic, experiential, hands-on learning. The project ex-

plored the follow questions: 

• How curriculum can affect ecological change on school grounds; and 

• What impact learning about biodiversity and culture has on students’ attitudes about 

representing these concepts on their school grounds. 

37 



 

  

           

             

   

 

  

In addition to a framework for increasing biocultural diversity on school grounds, 

Schoobio provides a model for engaging youth as change agents in other global and 

community-building endeavors. Teachers will have an opportunity to utilize different 

teaching methods.
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Appendix A. Instruments 

Participate in Schoobio! 

Sign up here to participate in developing Schoobio, theSchoolyard Biocultural Diversity Community. 

1. I would like to participate in developing Schoobio by: (you may choose more than one option) 

• Giving input on lessons and activities as they are developed; 

• Pilot testing one or two online curriculum activities with my middle or high school class 

and giving feedback in November 2022; 

• Reviewing the online curriculum and giving feedback in November 2022; 

• Receiving an e-mail notification when the curriculum is disseminated. 

2. My class is in a: 

• Middle School or Junior High School or equivalent; 

• High School or equivalent; 

• Other: 

3. I will use the Schoobio curriculum in this class: (you may choose more than one 

option) 

• Ecology; 

• Environmental Science; 

• Biology; 

• Social Studies; 

• Other: 

4. My location is: (please give city, state/province, country) 
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Feedback Form for Schoobio Units 1-3 Pilot Test 

Thank you for pilot testing Schoobio! Please follow the instructions below. If you have any questions, feel 

free to contact me at sharilea51@gmail.com 

• Read through the questions on this form. 

• Go to the Schoobio website (https://www.schoobio.earth/home). 

• Go to the Curriculum page to access the curriculum. The Curriculum button is in the up-

per righthand corner. 

• From there, follow the links to read through the curriculum activities of the three units. 

• Choose at least one activity to pilot test with your students. 

• Fill out the questions below and hit Submit to send your responses. 

• This form does not collect e-mail addresses. Your responses are anonymous. 

Please complete the pilot testing and send your responses by Friday, 9 December 2022. 

Thank you again! 

1. Was the Schoobio curriculum easy to use? Mark only one oval. 

• I had difficulty following the curriculum and/or using it. 

• I could follow the curriculum and use it but improvements could be made The 

curriculum was easy to follow and use. 

• The curriculum flow was very clear and I had no problems implementing it in my classroom. 

2. Is the Schoobio curriculum applicable to education standards you are required to teach? 

• The curriculum is not applicable to any required standards I teach. 

• The curriculum is applicable to some required standards. 

• I could adapt the curriculum to required standards with some difficulty. 

• The curriculum is applicable to several required standards. 

• I could adapt the curriculum to required standards with little difficulty The 

curriculum is applicable to many required standards I teach. 

• I don't have to teach to any education standards. 
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3. Is the Schoobio curriculum relevant to your grade level? 

Not Relevant to Very Relevant 

4. Did the Schoobio curriculum help or would it help your students understand the elements of bioculturally 

diverse school grounds? 

It would not provide any understanding. 

It would provide an excellent understanding. 

5. Did the Schoobio curriculum help or would it help your students become more aware of how nature and 

culture are connected? 

It would not help increase awareness. 

It would help provide an excellent level of awareness. 

6. Does the Schoobio curriculum have the potential to support students in advocating for more bioculturally 

diverse school grounds? 

It has no potential. 

It has excellent potential. 

7. Did your students enjoy using the curriculum? 

Did not enjoy. 

Greatly enjoyed. 

8. Would you be likely to use the curriculum again and explore the extension activities? 

I would not use curriculum or explore extensions. 

Definitely use the curriculum and explore the extensions. 

9. Which activity(ies) did you teach with your students? What comments and suggestions do you have about 

them? Please list them below (you can use the Lesson and Part numbers, for example L1.1, Part II). 

10. What grade level are your students? 

Middle school or equivalent 

High school or equivalent 

Other: 
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11. What course did you use to pilot the Schoobio curriculum? 

Science 

Environmental science 

Social studies 

Other: 

12. What supporting resources would you like to see added to the website for teachers and stu-

dents? 

13. What additional comments and suggestions do you have regarding your experience using 

Schoobio? 

14. Where do you work? 

K-12 teacher (or equivalent) School administrator or director 

Higher education 

NGO 

Private sector 

Other: 

15. What country are you from? 
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Schoobio Curriculum Review Form 

Thank you for being a Schoobio curriculum reviewer! Your feedback is vital to improving Schoobio to be 

a rigorous yet accessible project increasing bioculturally diverse school grounds and supporting stu-

dents as change agents. Please follow the instructions below. If you have any questions, feel free to 

contact Shari at sharilea51@gmail.com. 

• Read through the questions on this form. 

• Go to the Schoobio website Curriculum page (https://www.schoobio.earth/home ) to access the 

curriculum. The Curriculum button is in the upper righthand corner. 

• From there, follow the links to read through the curriculum activities of the six units. 

• Please respond to the questions below. 

• Hit Submit to send your responses. 

This form does not automatically collect e-mail addresses. Your responses are anonymous. However, 

if you would be willing to be contacted with questions or for more discussion, please enter your e-

mail address in the question below. 

Please complete your review and send your responses by Friday, 16 December 2022. 

Thank you again! 

1. Is the Schoobio curriculum easy to use? 

• The curriculum is difficult to follow and would be difficult to use. 

• I could follow the curriculum but improvements could be made on its ease of use The curriculum is 

easy to follow and would be easy to use. 

1a. Comments and suggestions 

2. Is the Schoobio curriculum applicable to education standards? 

• The curriculum is not applicable to any required standards. 

• The curriculum is applicable to some required standards. 

• I could adapt the curriculum to required standards with some difficulty. 

• The curriculum is applicable to several required standards. 

• I could adapt the curriculum to required standards with little difficulty. 

• The curriculum is applicable to many required standards. 

2a. Comments and suggestions: 
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3. Is the curriculum relevant to middle and high school levels? Mark only one oval. 

It is not relevant to either middle or high school levels. 

It is relevant only to middle school level. 

It is relevant only to high school level. 

It is relevant to both middle and high school level. 

3a. Comments and suggestions 

4. Would the Schoobio curriculum help students understand the elements of bioculturally diverse school 

grounds? 

It does not provide any understanding. 

It provides an excellent understanding. 

4a. Comments and suggestions 

5. Would engaging in the Schoobio curriculum help students increase their knowledge of other cultures? 

It would not help increase their knowledge. 

It would definitely help increase their knowledge. 

5a. Comments and suggestions 

6. Would engaging with the Schoobio curriculum help students increase the value they have of other cul-

tures? 

It would not help increase the value they have of other cultures. 

It would definitely help increase the value they have of other cultures. 

6a. Comments and suggestions 

7. Does the Schoobio curriculum have the potential to support students in advocating for bioculturally di-

verse school grounds? 

It has no potential. 

It has excellent potential. 

7a. Comments and suggestions 

8.Would engaging with the Schoobio curriculum help students improve their presentation skills and their ad-

vocacy skills? 

It would not help with either presentation skills or advocacy skills. 

It would help with presentation skills but not advocacy skills. 

It would help with advocacy skills but not presentation skills. 
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It would help with both presentation skills and advocacy skills. 

8a. Comments and suggestions 

9. Do you think students would enjoy engaging with the curriculum? 

They would not enjoy it. 

They would greatly enjoy it. 

9a. Comments and suggestions 

10. Do you anticipate that teachers would use the curriculum more than once? 

They would not use the curriculum more than once. 

They would definitely use the curriculum more than once. 

10a. Comments and suggestions 

11. Do you think teachers would explore the extension activities? 

They would not explore the extension activities. 

They would definitely explore the extension activities. 

11a. Comments and suggestions 

12. What supporting resources would you like to see added to the Schoobio website for teachers and stu-

dents? 

13. What course or program do think Schoobio best fits into? 

Science. 

Environmental science. 

Social studies. 

Languages. 

Arts. 

After-school program. 

Environmental or Green Schools Club. 

Nature center, outdoor education center, or zoo program. 

Community center program. 

Other: 

13a. Comments and suggestions 
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14. What additional comments and ideas, including specific suggestions for lessons, do you have 

regarding the Schoobio curriculum? Please use specific Lesson and Part numbers for lesson sugges-

tions (such as L2.2, Part II). 

15. What grade level do you work with? (you may choose more than one) 

Middle school or equivalent. 

High school or equivalent. 

Other. 

16. Where do you work? 

Middle school teacher or equivalent. 

High school teacher or equivalent. 

School administrator or director Higher education. 

Nature center, outdoor education center, zoo. 

Community center. 

NGO/Non-profit organization. 

Private sector. 

Other: 

17. What country are you from? 

18. This form does not automatically collect e-mail addresses. Your responses are anonymous. However, if 

you would be willing to be contacted to talk about your feedback and suggestions, please leave your e-

mail address here: 
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Appendix B. Schoobio Curriculum 

Unit 1: Exploring the Sustainable Development Goals 

In this unit, students will research the United Nations Sustainable Development Goals (SDGs) and connect 

these goals with issues at their own school and in their own lives. Please read the introduction to this curricu-

lum before beginning any lessons. 

Grade Level: 

• 6 - 12 grade or equivalent, 

Next Generation Science Standards (NGSS) Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Developing and using models; 

• Planning and carrying out investigations; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; 

• Obtaining, evaluating, and communicating information; 

5E Unit Element: Engage. 

Ecological Society of America 4DEE Framework: 

• Human-Environment Interactions 

• Cross-Cutting Themes 

Enduring Understandings (the Big Ideas) 

Students will understand that: 

• The SDGs are interlinked global goals that provide a blueprint for achieving a better and more sus-

tainable future for all. 

• Global goals can be applied to local situations to envision ways to improve our own personal lives, 

culture, and place. 

• There is value in being aware of the SDGs if applied to our everyday life. Students will become aware 

of what they value in the SDGs. 
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Essential Questions 

• How do our personal experiences, culture, and place shape what we find important? 

• How do the SDG goals connect to our personal experiences, culture, and place to allow for a more 

sustainable future for all? 

• Can we address any of these SDGs in our own school? In our own places? 

Assessments: 

• Pre-assessment question (entrance slip); 

• Claim-Evidence-Reasoning (C-E-R) presentations; 

• Student rubric for Gallery Walk; 

• Group reflection on C-E-Rs; 

• Journal entries; and 

• Preparation of slide(s) for presentation in Lesson 5. 
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Lesson 1.1: Exploring the Sustainable Development Goals 

In this lesson, students will explore the United Nations Sustainable Development Goals (SDGs) and identify a 

goal that has meaning to them and their school. 

Grade Level: 6 - 12 or equivalent. 

Subjects: Science, social science. 

Concepts/Vocabulary: Sustainable development, sustainability. 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Developing and using models; 

• Planning and carrying out investigations; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit: Engage 

ESA 4DEE: 

• Human-Environment Interactions; and 

• Cross-cutting Themes. 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• The SDGs were created to make a more sustainable world for everyone; and 

• The SDGs can make a difference in their local community, school, and life. 

Key skills (Students will be able to): 

• Use their web-based research skills to explore the SDGs; 

• Use data and visuals to support their perspective; 

• Create a visual representation using Claim-Evidence-Reasoning; 

• Take knowledge they have gained from an activity and apply it to other situations; 
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Key dispositions (Students will value): 

• International frameworks that represent consensus to address global issues together; and 

• Sustainability in their own life. 

Technology Connections: Internet resources 

Materials: 

• Claim-Evidence-Reasoning graphic organizer, presentation board, poster paper, or other means for 

students to record their answers; 

• Markers or other writing or art materials for making the C-E-Rs; and 

• Notebooks/electronic journal for each student to be used throughout the project as observation jour-

nals. 

Estimated Time for Lesson: 3 45-minute class periods. 

Lesson Objectives 

Students will: 

• Identify an SDG and demonstrate their knowledge of the goal.; 

• Describe different aspects of sustainability as they prepare their presentations; 

• Use data and visuals to support their perspectives on their chosen SDG; 

• Consider whether any SDGs can be applied to their school and their own lives; and 

• Demonstrate their knowledge and document their thoughts about the activities in this unit in a jour-

nal. 

Assessment Opportunities 

• Pre-assessment question (entrance slip); 

• Claim-Evidence-Reasoning (C-E-R) presentations; 

• Student rubric for Gallery Walk; 

• Group reflection on C-E-Rs; 

• Journal entries and 

• Preparation of slide(s) for presentation in Lesson 5. 
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Background 

Students should have working definitions of sustainable development and sustainability before beginning this 

lesson. 

The U. N. Sustainable Development Goals were created by the nations of the world to provide a shared blue-

print for the prosperity and well-being of everyone on the planet, people as well as plants, animals, and the 

ecosystems that support them. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge (see above). Students will 

use a Claim-Evidence-Reasoning graphic organizer. Presentation boards, posters, or similar means of expres-

sion would also be appropriate for this lesson, as long as there is a way for students to display their work so 

others can see it. 
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The Lesson 

Part I. Introducing the Sustainable Development Goals (SDGs) 

• Ask students if they are familiar with the Sustainable Development Goals (SDGs), and have them re-

spond on a pre-assessment entrance slip. 

• Introduce the concept of the SDGs to your students by showing a video, such as this one: We the Peo-

ple for the Global Goals (https://video.link/w/NCa6d). 

• Ask students to record their thoughts in a journal. . 

• Explain that the SDGs are an international effort to improve life for everyone. Ask students for their 

reactions, engaging in group discussion. 

Part II. Research the SDGs and Apply to the Community 

• Individually or in small groups, have students explore the SDGs website (https://sdgs.un.org/goals). 

They can also use the latest Sustainable Development Goals Report and this list of topics covered by 

the SDGs as resources. They may use their journals to keep notes about their findings. 

• Have the individual students or groups choose one SDG that is most important to them. 

• Students (either individually or in their groups) will prepare a Claim-Evidence-Reasoning visual inter-

pretation to answer the question: "If your SDG was addressed in our community, what impact 

would it have?" Students can use a C-E-R graphic organizer to express their answers, or a computer, 

presentation boards, posters, or in some other way. They may use text, drawings, data, photos, or 

other means. 

• Let the students know that their completed C-E-Rs will be placed on the wall around the room like an 

art gallery, and they will be using a rubric to give feedback on each other’s work. 

Part III. C-E-R Gallery Walk 

• After the C-E-Rs are completed, hang them on the wall or display them like an art gallery exhibition in 

your classroom. You may also put the display where others can view them, giving your exhibition a 

title and inviting others to come at a specific time when students can explain their work. This option 

would be good practice for making presentations and answering questions. 

• Using this rubric, students can make the rounds of the displays and record their feedback. They may 

do this activity individually or in their groups. 

• After viewing the display and completing their rubrics, engage students in a discussion about how 

their chosen SDGs apply to their school and their lives. 
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Part IV. Presentation Preparation 

• Have students open their journals and record their main takeaways including big ideas, relationships, 

and goals for how they can apply the SDGs to their school. 

• Explain that in Lesson 5, this overall project culminates in a presentation or other means of advocat-

ing for implementation of at least one SDG at their school, in the form of more ecological and cultur-

ally diverse school grounds. We will explore these topics in the lessons to come. 

• Introduce the Presentation Rubric and ask students to make a "Presentation Ideas" section in their 

journals. Ask them to record some ideas for the first slide(s) or piece(s) of information to be included 

in the project presentation if you will not be using slides. Label these ideas "Lesson 1" or with some 

other label that aligns with the rubric. Students can work in their groups (which you may keep for the 

duration of the project, students can give their groups names if they like) or individually. 

• Collect the journals and keep them for assessment and to ensure that all students are collecting the 

information needed for their presentations. 

Additional Resources 

• Sustainable Development Goals - Introduction video; 

• Origin Story for Sustainable Development Goals video; 

• Do You Know All 17 SDGs? Video; 

• How We Can Make the World a Better Place by 2030 video; 

• The Global Goals We've Made Progress On -- and the Ones We Haven't video; and 

• Gallery Walk from The Teacher Toolkit. 

Extensions 

• Use the app Mapting to engage with others on the SDGs. Teachers may use this app to assess student 

work by creating a specific hashtag within the app. Posting on this app could be supplemental to 

student journaling. 

• Explore international conventions focused on biodiversity such as the U.N. Decade of Ecosystem Res-

toration, Aichi Biodiversity Targets, and the U.N. Biodiversity Conference (COP 15) by visiting their 

websites and comparing who is participating, what goals they have, and what progress has been 

made toward the goals. 
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Unit 2: School Grounds Mapping and Culture 

In this unit, students will explore the elements of ecological school grounds in different cultures and places in 

the world, and determine whether these elements are present on their own school grounds. 

Please read the introduction to this curriculum before beginning any lessons. 

Grade Level: 

• 6 - 12 grade or equivalent 

Next Generation Science Standards (NGSS) Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems 

• Developing and using models 

• Planning and carrying out investigations 

• Constructing explanations and designing solutions 

• Engaging in argument from evidence 

• Obtaining, evaluating, and communicating information 

5E Unit Element: Explore 

Ecological Society of America 4DEE Framework: 

• Human-Environment Interactions 

• Cross-Cutting Themes 

• Ecology Practices 

• Core Ecological Concepts 

Enduring Understandings (the Big Ideas) 

Students will understand that: 

• Ecological school grounds can help society address wicked problems such as climate change, biodiver-

sity loss, and management of water systems. 

• Different cultures connect with nature in various ways. Our culture is expressed through many lenses, 

including art, language, food, values, and traditions. 

• We can demonstrate our cultural values and traditions through design and activities on our school 

grounds. 
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Essential Questions 

• What constitutes an ecological school ground, and how could these elements address wicked prob-

lems such as climate change, biodiversity loss, and management of water systems? 

• How can culture help us express our relationships with nature? 

• How can we redesign our school grounds so that they are ecological and reflect the cultures of our 

students and community? 

Assessments: 

• Pre-assessment question (entrance slip); 

• Pre- and Post-assessment Think-Pair-Share; 

• School grounds map; 

• Interview questions; 

• KWL Chart; 

• Direction sheet from jigsaw activity; 

• Contributions to class discussion; 

• One-Minute Format worksheet guide; 

• Presentation boards 

• Biocultural design research product 

• Small group work; 

• Whole class discussion; 

• Journal entries describing key takeaways; and 

• Preparation of slide(s) for presentation in Lesson 5. 
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Lesson 2.1: Observing Our School Grounds 

In this lesson, students will hone their observation skills in preparation for mapping their school grounds. 

Grade Level: 6 - 12 or equivalent 

Subjects: Science, social science, communications (writing). 

Concepts/Vocabulary: Observation skills, more-than-humans. 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Planning and carrying out investigations; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit: Explore 

ESA 4DEE: 

• Human-Environment Interactions; 

• Cross-cutting Themes; 

• Ecology Practices; and 

• Core Ecological Concepts. 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• Observation skills are critical for gathering information and identifying plants and animals. 

• There are different ways of presenting information including drawing, writing, describing sounds, 

among others. 

Key skills (Students will be able to): 

• Use their observation skills to identify details in various situations. 

• Use compare and contrast skills to identify differences between expectations and observations. 
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Key dispositions (Students will value): 

• The variety of more-than-humans (plants and animals) on their school grounds. 

• The beauty of nature in their own place. 

Technology Connections: Not required for this lesson. 

Materials: 

• Notebooks/electronic journal for each student to be used throughout the project as observation jour-

nals; 

• Checklist of observational skills; and 

• An image of a map that has some level of detail, that can be projected or passed around. 

Estimated Time for Lesson: 1-2 45-minute class periods. 

Lesson Objectives 

Students will: 

• Demonstrate their observation skills. 

• Document their thoughts about the activities in this unit in a journal. 

Assessment Opportunities 

• Contributions to class discussion; 

• Pre- and Post-assessment Think-Pair-Share; and 

• Journal entries describing observations on school grounds. 

Background 

Observation skills are critical for gathering information and successfully siting and identifying wildlife and 

plants outdoors (in the field). Paying attention to detail is essential for making proper identifications and con-

nections in nature. In this lesson, students will practice observation skills in preparation for mapping their 

school grounds. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge (see above). 

Students will use their journals to do an observation exercise on the school grounds, after a practice session in 

the classroom. If you have not used nature journaling before, a good resource is at https://bit.ly/3ZaXqJw 
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It includes examples of different ways to record information in journals. Electronic journals are also appropri-

ate for this lesson if students have a way to take them outside or can transfer their notes once the activity is 

completed. They will continue to use this journal for the entire project. 

Students should be prepared to spend time outdoors on their school grounds for part of this lesson. 

Please open the links prior to teaching the lesson. You may also refer to additional resources at the bottom of 

this page. 
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The Lesson 

Part I. Practicing Observation Skills 

• Show your students an image of a map that has some level of detail. Give them no more than 30 sec-

onds to observe it. You may project the image on the wall or have students pass it around. 

• Students should observe as many details about the image as possible, without talking or writing any-

thing down. 

• After students have observed the image, have them write as many details as they remember in their 

journals. 

• Have the class compare their observations, pointing out details that some students remembered and 

others didn't. 

• Look at the image again and compare what you see to the students' lists. What details were missed? 

Were they significant to the meaning of the image? 

Part II. Preparing to Go Outdoors for Nature Observation 

Let students know that they will be going outside to observe nature on their school grounds. 

• Do a quick pre-assessment by asking the students to do a Think-Pair-Share in their science journal us-

ing these questions: 

o "What plants, animals, sounds, and textures do you expect to observe on the school grounds 

and why?" 

o "How do you think you will feel spending time on the school grounds and why?" 

o "What do you think you will find valuable about the experience?" 

List the questions so everyone can see them. 

• In a Think-Pair-Share, individual students answer the questions, then pair up to share their answers. 

The groups can briefly report out to the entire class. 

• Part III. Observation on the School Grounds 

• Explain that in order to envision and design our ideal ecological and bioculturally diverse school 

grounds, we need to know what plants, animals, and natural phenomena are currently there. Some 

indigenous cultures refer to these beings and habitats as members of the more-than-human ecosys-

tem or as our relatives. We will begin by doing an observation exercise, after which we will map our 

school grounds. 

• Introduce students to observation skills that will make their outdoor observation more successful. 

• Ask them to take their journals onto the school grounds and choose a place to observe nature. Stu-

dents should do this activity individually. 
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• Practice observation skills for at least 10 minutes. 

• Record observations in their journals by drawing, writing, recording audio or describing sounds, tak-

ing video or photos, describing textures, or other observations. Also ask students to record how they 

feel about spending time on the school grounds and what they value about observing the natural 

world. 

• Either outside or back in the classroom, engage the students in sharing what they observed. How did 

their actual observations compare with what they noted in their Think-Pair-Share pre-assessment? 

How did their feelings compare? Have students record their comparisons in their journals. You could 

repeat the Think-Pair-Share as a post-assessment. 

Part IV. Presentation Preparation 

• Have students open their journals and record their main takeaways from this lesson, including big 

ideas, relationships, and goals. 

• Remind them that this overall project culminates in a presentation or other means of advocating for 

more ecological and culturally diverse school grounds. 

• Using the Presentation Rubric, ask students to record some ideas in the "Presentation Ideas" section 

of their journal for the slide(s) or piece(s) of information to be included from Lesson 2 in the project 

presentation if you will not be using slides. Label these ideas "Lesson 2.1" or with some other label 

that helps organize the information to align with the rubric. Students can work in their groups (which 

you may keep for the duration of the project) or individually. If you are keeping the same groups for 

the rest of the project, students can name their groups. 

• Collect the journals to keep for assessment and to ensure that all students are collecting the infor-

mation needed for their presentations. 

Additional Resources 

• Indigenous people and nature: A tradition of conservation – article; and 

• Nature Journaling Curriculum. 

Extensions 

• Explore the plants and animals are native to your area, using hard copy or online field guides. 

Acknowledgment 

Part I of this lesson was adapted from Teaching with the Library of Congress 
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Lesson 2.2: Creating a Base Map of Our School Grounds 

In this lesson, students will create a base map of their school grounds and interview the school grounds staff 

(or volunteers) to understand their challenges in maintaining the school grounds. 

Grade Level: 6 - 12 or equivalent 

Subjects: Science, social science, geography, communications (interviewing). 

Concepts/Vocabulary: Base map, map elements. 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Developing and using models; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit: Explore 

ESA 4DEE: 

• Human-Environment Interactions; 

• Cross-cutting Themes; 

• Ecology Practices; and 

• Core Ecological Concepts. 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• Maps are symbolic representations of a space that emphasizes our relationships to the things within 

the space. 

• There are certain standard elements and symbols of any map, including a title, cardinal directions, 

legend or key, and scale. These symbols must be explained in order to understand the map's mes-

sage. 

• Maps represent the viewpoints and interpretations of those creating them. 

• Management of school grounds involves experienced staff (or volunteers), funding, supplies, equip-

ment, and a vision or purpose for what the school grounds should be. 
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Key skills (Students will be able to): 

• Create a basic map of their school grounds with the standard elements represented. 

• Research and write interview questions. 

• Ask interview questions and follow-ups in a professional manner and draw conclusions from these 

exchanges. 

Key dispositions (Students will value): 

• The process of determining and reaching consensus on what is represented on maps; 

• The labor and resources necessary to maintain the school grounds; and 

• The need to involve all stakeholders when trying to make change happen. 

Technology Connections: Internet resources 

Materials: 

• Large paper for creating maps; 

• Color and standard pencils or other drawing tools in contrasting colors if possible; 

• Yard or meter sticks and/or tape measures; 

• Printed or digital maps, satellite images, aerial photographs of the school campus if available; and 

• Notebooks/electronic journal for each student to be used throughout the project as observation jour-

nals. 

Estimated Time for Lesson: 4 45-minute class periods. 

Lesson Objectives 

Students will: 

• Create a base map of their school grounds with standard map elements and symbols (title, cardinal 

directions, legend or key, and scale). 

• Research and write interview questions for school grounds maintenance staff (or volunteers). 

• Demonstrate their skills at interviewing and asking follow-up questions. 

• Draw conclusions from their interviews. 

• Document their thoughts about the activities in this lesson in a journal. 

Assessment Opportunities 

• Contributions to class discussion; 
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• Verbal responses to pre-assessment question; 

• Interview questions; 

• Base map students create; and 

• Journal entries describing key takeaways from this lesson. 

Background 

Maps have been around in some form for at least 5,000 years. They show us how to get from place to place, 

where things are currently located, and what we envision for the future. They are a tool to help us explain the 

world and allow those not living in a place to still experience it. Maps are interpretations of place and time, 

and therefore attention must be paid to who created a map and whose viewpoint is being represented. 

In this lesson, students will prepare a base map of their school grounds, with standard elements and symbols 

including a title, cardinal directions, legend or key, and scale, as well as locations of buildings and other parts 

of the built environment, plants, and wildlife. They will also research and write questions for interviewing staff 

(or volunteers) that maintain the school grounds about their work and the resources needed. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge (see above). Students 

should have a working knowledge of how to read and interpret physical maps, including orientation, legend, 

and scale. 

Students will be interviewing the staff or volunteers responsible for maintaining the school grounds. It may be 

helpful to identify this person(s) ahead of the lesson and invite them to your classroom, letting them know 

that they will be interviewed by students. 

Students should be prepared to spend time outdoors on their school grounds for part of this lesson. 
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The Lesson 

Part I. Review Parts of a Physical Map 

• Using a physical map as an example, review with students the parts of a physical map, including a ti-

tle, cardinal directions, legend or key (what do symbols mean), and scale (how to measure distance). 

• Explain that by mapping the school grounds we will create a foundation for representing how bio-

diverse and culturally representative they are, setting the base for envisioning how they might be im-

proved in these areas. 

Part II. Draft Questions and Interview School Grounds Staff 

• Do a quick written pre-assessment by asking students to consider "What resources are necessary to 

maintain the school grounds?" They may come up with ideas such as labor, funding, instructions to 

staff, maintenance policies, lawn mowers, other equipment and tools, and materials such as grass 

seed, plants, fertilizer, compost, topsoil, and pesticides. They can record their ideas in their journals. 

Students can work individually or in groups. 

• As you discuss the answers as a whole class, let the students know that they will be drafting questions 

to interview the staff or volunteers who are responsible for maintaining the school grounds in order 

to gain a better understanding of how the process works and the challenges entailed, such as specific 

areas that are difficult to maintain. 

• Give the students some time to come up with interview questions. They may also want to include 

some possible follow-up questions, and to do some internet research to support their work. 

• Once the questions are drafted, discuss them as a whole class and decide which questions will be 

asked. Give everyone in the class a role in the interview process: making introductions, explaining the 

project and expressing appreciation for the visitor's time and information, asking initial questions, 

asking follow-up questions, taking notes, etc. 

• At the end of the interview, invite the visitor to accompany the students as they do their mapping 

exercise. 

• After the interview is completed, engage the class in group discussion to draw some conclusions 

about the school grounds maintenance process. Students should note these conclusions in their jour-

nals. 
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Part III. The Concept of Space and Making Maps 

• To begin making our maps we will define the concept of space. As a class, work to create a definition 

of space as a geographer would use it (location, distance, direction, pattern, shape, and arrange-

ment). Write it somewhere that is visible to the entire class. 

• First let the students see the school campus as laid out on paper maps. Then introduce digital images, 

for example satellite or aerial images such as those from Google Maps and Google Earth. 

• Ask students to identify the buildings and features of the campus on the maps and images. 

• Let students know that they will be going outside to begin building their maps of their school 

grounds. 

• Invite the staff person or volunteer responsible for school grounds maintenance to accompany the 

students and share their expertise. This would be a good time to confirm any challenging places to 

maintain so students can identify them on their maps, and to have a discussion about ideas for 

changing those spaces, perhaps by turning them into habitat gardens or other natural spots that do 

not need much maintenance. Ask what changes to the school grounds maintenance would make the 

staff person's job easier or safer. 

• Using yard or meter sticks and/or tape measures, paper, and drawing tools, students will create 

rough maps showing the space of the school grounds. Included should be locations, distances, direc-

tions, patterns, shapes and arrangement of different plant and wildlife areas, buildings, and other 

structures. Also included should be orientation, legends or keys, and scale. 

• Once back inside, students can refine their rough maps. Students can use the maps introduced earlier 

in this lesson as well as return trips to outdoor locations as they do this work. 

• After the maps are complete, students can share and discuss their spatial features. 

Part IV. The Concept of Place and Adding to the Maps 

• We'll now take a look at the school grounds as a place, a space with human and physical components 

that interact dynamically (https://education.nationalgeographic.org/resource/place). 

• In the same manner as the first activity in Part III above, work with the class to create a definition of 

place as a geographer would use it. Write it somewhere visible to the entire class. 

• As part of your discussion, ask students to describe physical/natural characteristics, such as natural 

vegetation, landforms, and water features; and human/cultural characteristics, such as land use, built 

components, and the population using it. 

• Refer back to the maps students created in Part III. Ask the students to add features and labels on 

their maps to indicate the current physical and human characteristics of the school grounds. They 

might include land use, traffic, movement, types of vegetation, topography, signage, artwork, etc. 

Students can do internet research or interview local experts as resources for this information, in 
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addition to going back out to the school grounds to "ground truth" their maps. They can use classifi-

cations of habitat and land types. 

• Legends for the symbols and features should be included on the maps and all details should be la-

beled. 

• Once the students are satisfied with their maps, share them in small groups or a whole-class discus-

sion. Create a large overall master map with features from the students' maps. Keep this map to refer 

to in later lessons. 

• Ask students to reflect on this question and put their responses in their journals for later refer-

ence: 

"Did you discover any information through your time on the school grounds, research, and con-

versation with the school grounds staff or volunteer that gave you ideas for changes that could be 

made on the school grounds, especially related to increasing biodiversity, perhaps on hard-to-

maintain areas?" 

• Discuss their answers, and have students record conclusions in their journals. 

Part V. Presentation Preparation 

• Have students open their journals and record their main takeaways from this lesson, including big 

ideas, relationships, and goals. 

• Remind them that this overall project culminates in a presentation or other means of advocating for 

more ecological and culturally diverse school grounds. 

• Using the Presentation Rubric, ask students to record some ideas in the "Presentation Ideas" section 

of their journal for the slide(s) or piece(s) of information to be included from Lesson 2 in the project 

presentation if you will not be using slides. Label these ideas "Lesson 2.2" or with some other label 

that helps organize the information to align with the rubric. Students can work in their groups (which 

you may keep for the duration of the project) or individually. 

• Collect the journals to keep for assessment and to ensure that all students are collecting the infor-

mation needed for their presentations. 

Additional Resources 

• History of Mapping article 

https://www.icsm.gov.au/education/fundamentals-mapping/history-mapping 

• Decolonizing the Map: Creating the Indigenous Mapping Collective article 

(https://to.pbs.org/3HeIGC1) 
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Extensions 

• Have students do some historical research on what the land that their school is on was like in the 

past. Who lived there? What uses did the land have? What plants were there? What animals? 

• Students could do some "micro-mapping," taking a small part of the school grounds they have identi-

fied as a possibility for change and map what changes they would make. It could be a hard-to-main-

tain area that could be made into a habitat garden with native plants, eliminating the need for 

mowing, or some other area that could be improved for biodiversity. 

Acknowledgment 

Parts III and IV of this lesson were adapted from the Association of Fish and Wildlife Agencies; 

Schoolyard Biodiversity Investigation Educator Guide and Landscape Investigation Guidelines. 

74 



 

  

  

 

       

 

     

     

    

 

   

    

      

   

    

      

 

  

   

   

   

   

 

     

      

          

    

         

           

 

     

           

             

              

  

  

Lesson 2.3: Biodiversity and the Elements of Ecological School Grounds 

In this lesson, students will explore the elements of ecological school grounds and investigate whether these 

elements are present on their own school grounds. 

Grade Level: 6 - 12 or equivalent 

Subjects: Science, social science, communications 

Concepts/Vocabulary: Biodiversity, wicked problems 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems 

• Constructing explanations and designing solutions 

• Engaging in argument from evidence 

• Obtaining, evaluating, and communicating information 

5E Unit: Explore 

ESA 4DEE: 

• Human-Environment Interactions 

• Cross-cutting Themes 

• Core Ecological Concepts 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• Ecological school grounds can help address wicked problems such as climate change, biodiversity loss, 

and management of water systems. 

• Their school grounds can play a role in reducing biodiversity loss. 

• There are four elements which must work together to result in ecological school grounds. 

Key skills (Students will be able to): 

• Use their web-based research skills to discover the elements of ecological school grounds. 

• Analyze whether their current school ground has elements of ecological school grounds. 

• Work together to determine priorities and conclusions after researching the elements of ecological 

school grounds. 
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Key dispositions (Students will value): 

• The ability of ecological school grounds to contribute to solving wicked problems such as biodiversity 

loss; and 

• Working together to research and determine priorities on an important issue. 

Technology Connections: Internet resources (optional) 

Materials: 

• Notebooks or electronic journal for each student to be used throughout the project as observation 

journals; and 

• Large paper for presenting priority elements of school grounds, or other means of displaying the in-

formation. 

Estimated Time for Lesson: 3 45-minute class periods. 

Lesson Objectives 

Students will: 

• Demonstrate knowledge of what constitutes an ecological school ground. 

• Understand how ecological school grounds can help address wicked problems such as climate 

change, biodiversity loss, and management of water systems. 

• Create a priority list of ecological elements to apply to their own school grounds. 

• Document their thoughts about the activities in this lesson in a journal. 

Assessment Opportunities 

• Contributions to class discussion; 

• KWL Chart; 

• Small group work; 

• Whole class discussion; 

• Direction sheet from jigsaw activity; and 

• Journal entries describing key takeaways from this lesson. 
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Background 

In this lesson, students will explore the elements of an ecological school ground. Elements of ecological school 

grounds include: 

• Physical elements; 

• Ecological components; 

• Human influences; and 

• Boundaries. 

For additional ideas and concepts, take a look at information on school grounds from the Children & Nature 

Network, and view the resources in #11 below. 

The terms "green/ecological school grounds" and "green/ecological schoolyards" are used interchangeably in 

this lesson. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge (see above). Students 

should have working definitions of wicked problems before beginning this lesson (https://www.interaction-

design.org/literature/topics/wicked-problems). 

Please open the links prior to teaching the lesson. There are excellent resources in Part III below that the 

teacher should be familiar with prior to starting the lesson. 
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The Lesson 

Part I. Introducing Green or Ecological School Grounds 

• Ask your students to watch a video on green schoolyards and read about what they entail. 

• In small groups, ask students to discuss which elements of ecological school grounds are most im-

portant to them and which ones are currently present in their school grounds. They should record 

their thoughts in their journals. 

• Report out to the whole class and note responses in a place visible for all to see. 

Part II. Biodiversity and Ecological School Grounds 

• Introduce (or reintroduce) the concept of biodiversity (the variety of life) and explain that it is a 

wicked problem. Express the importance of halting biodiversity loss. 

• Ask students to consider the potential role of ecological school grounds in increasing biodiversity. 

Have them answer this question using a KWL chart: 

"What role could making our school grounds more ecological play in increasing local biodiversity?" 

• To make the KWL chart, have students fold a piece of paper into thirds, like they are putting it into an 

envelope. Open the paper and put it on their desks in landscape orientation (the long way). Then fold 

down the top 5 centimeters (1.5 inches). Unfold it and you have the template for the KWL chart. You 

can access one to print out and give to students. 

• Write the question across the very top of the page. Label each column across the top underneath the 

question with K (What I Know), W (What I Wonder), and L (What I Learned). Ask students to fill in the 

first two columns. 

• Discuss their answers and explain that we will be researching the elements of ecological school 

grounds and that biodiversity is one of them. 

Part III. Researching the Elements of Ecological School Grounds 

• We will now use a jigsaw activity as a framework for students to research what elements make an 

ecological school ground (https://www.theteachertoolkit.com/index.php/tool/jigsaw). 

• . Students should be divided into groups of four persons each. We will call these groups the "Home 

Groups." Students can name their groups using the word "Home" somewhere in the name, for exam-

ple "Tree Home" or "Blue Jay Home.” 

• Next, students will break into one of four "Expert Groups." Each Expert Group will focus on one ele-

ment of ecological school grounds using a document that is given to them, plus any additional re-

search they would like to do or that the teacher may require. If it seems that the four groups are too 
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large, students (with teacher input) can decide how to subdivide their group to focus on certain parts 

of their element. 

• Expert Groups are taken from the elements of ecological school grounds information sheet given to 

students earlier: 

1. Physical Elements; 

2. Ecological Components; 

3. Human Influences; and 

4. Boundaries. 

• Here is a direction sheet to guide students as they do their research. Students should each make 

notes in their journals as they will be returning back to their Home Groups as "experts" in their partic-

ular element, and will be sharing what they learned with others in their Home Group. 

• Each Expert Group should be given one of these documents and focus on their element of ecological 

school grounds during their review. Students may wish to do additional internet or other research to 

supplement their document or answer specific questions that arise. 

1. OASIS Schoolyards: Recommendations Booklet for Transforming Schoolyards 

2. Children & Nature Network Green Schoolyards Evaluation Framework 

3. Green Schoolyards Advocacy Presentation - Children & Nature Network 

4. Schoolyard Design Guide - Boston Schoolyard Initiative 

• Once students have completed their research, they should return to their Home Groups. Each mem-

ber of the Home Group will share what they have learned with the other members, and together 

come up with a complete list of ecological school grounds elements. Students should consider which 

elements could work on their own school grounds and prioritize them. It's expected that this list will 

be somewhat general. It will be referred to in later lessons and refined. 

• Students should record their list on a large sheet of paper to show the class at the end of the lesson. 

It would be a good idea to also place it in their journals for easier reference in later lessons. 

• Once the group work is finished, have the students discuss the lists as a class and come to a consen-

sus on which elements could be a priority for their school grounds. Display this master list so that it is 

visible for everyone to see. Keep it to refer back to in later lessons. Students should record the list in 

their journals. 

• Refer to their KWL charts and ask students to fill in the last column (L - What I Learned). 

Part IV. Presentation Preparation 

• Have students open their journals and record their main takeaways from this lesson, including big 

ideas, relationships, and goals. 
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• Remind them that this overall project culminates in a presentation or other means of advocating for 

more ecological and culturally diverse school grounds. 

• Using the Presentation Rubric, ask students to record some ideas in the "Presentation Ideas" section 

of their journal for the slide(s) or piece(s) of information to be included from Lesson 2 in the project 

presentation if you will not be using slides. Label these ideas "Lesson 2.3" or with some other label 

that helps organize the information to align with the rubric. Students can work in their groups (which 

you may keep for the duration of the project) or individually. 

• Collect the journals to keep for assessment and to ensure that all students are collecting the infor-

mation needed for their presentations. 

Additional Resources 

Why Sustainable Issues are Wicked Problems? by Lucia Radeljak 

Extensions 

• Students could create lists of questions and interview professionals such as landscape architects and 

sustainability experts to obtain their thoughts and ideas about the elements of ecological school 

grounds. These experts would preferably be local people or people familiar with the local area, and 

could be conducted in person or virtually. 
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Lesson 2.4: Nature-Culture Connections on the School Grounds 

In this lesson, students will understand the importance of our connection with nature, and how this connec-

tion can be expressed on the school grounds to reflect the cultures of their school and community. 

Grade Level: 6 - 12 or equivalent 

Subjects: Science, social science, communications 

Concepts/Vocabulary: Nature, culture, nature-culture connection 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Developing and using models; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit: Explore 

ESA 4DEE: 

• Human-Environment Interactions; and 

• Cross-cutting Themes 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• As biodiversity declines, the loss of culture also occurs, along with information about those ecosys-

tems that is valuable to all of us. 

• Different cultures relate to nature in various ways and these connections can be expressed on the 

school grounds. 

• Through biocultural design we can reflect the nature-culture priorities of our community. 

Key skills (Students will be able to): 

• Connect their research to their own lives; and 

• Comprehend information and use it to envision a different future. 
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Key dispositions (Students will value): 

• The connection between their culture and nature; 

• The potential of ecological school grounds to reflect the cultures present at their school; and 

• The necessity of a bioculturally diverse planet for the essential functions of Earth's ecosystem that all 

living things rely on, 

Technology Connections: Internet resources 

Materials: 

• Notebooks/electronic journal for each student to be used throughout the project as observation jour-

nals; 

• Large paper for presenting student answers (or other means of displaying the information); and 

• Supplies for making models and artworks. 

Estimated Time for Lesson: 3-4 45-minute class periods. 

Lesson Objectives 

Students will: 

• Make meaning of how different cultures connect with nature and how these connections impact our 

relationships with nature. 

• Incorporate elements of their own cultural relationships with nature into models for ecological school 

grounds at their own school. 

• Document their thoughts about the activities in this lesson in a journal. 

Assessment Opportunities 

• Contributions to class discussion; 

• One-Minute Format worksheet guide; 

• Presentation boards; 

• Biocultural design research product; 

• Small group work; 

• Whole class discussion; 

• Journal entries describing key takeaways from this lesson; and 

• Preparation of slide(s) for presentation in Lesson 5. 
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Background 

In this lesson, students will engage in activities to better understand the relationship between nature and cul-

ture. As biodiversity declines, a loss of culture also occurs as people living closest to the lost habitats can no 

longer engage in their traditional activities with those spaces. As cultures disappear, so does information 

about those ecosystems that is valuable to all of us. While schools exist in nearly every community, most do 

not manage their grounds for biodiversity, and the cultures of their students are not represented. These are 

missed opportunities that this curriculum seeks to change. 

The terms "school grounds" and "schoolyards" are used interchangeably in this lesson. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge. A One-Minute Format will 

be used in Part I, although students will be given longer than that to do their work. In an fascinating and en-

lightening video, landscape researcher Maria Ermalova Terada is interviewed about biocultural diversity and 

nature journaling (this part of the interview starts at 10:36). An article on Traditional Ecological Knowledge 

and the SDGs has excellent graphics and charts that can be shared with your students. 

Students will write their own poem based on elements of their own culture and patterned off a poem by 

George Ella Lyon in Part II. Read information about her life prior to teaching that part of the lesson. 

During Part IV, students will explore biocultural design as it applies to their school grounds. Read an interview 

to learn more about this type of design, which prioritizes the connection between nature and culture, and the 

role of landscape architects. 

Students should be prepared to spend time outdoors on their school grounds for part of this lesson. 

Please open the links prior to teaching the lesson. You may also refer to additional resources at the bottom of 

this page. If there is time, please consider doing at least one of the extensions to give your students another 

perspective on the nature-culture connection. 
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The Lesson 

Part I. Defining Nature and Culture 

• In small groups of three or four, ask students what the words "nature" and "culture" mean to them. 

Give them five minutes to come up with their answers. They should note their answers in their jour-

nals and can use a worksheet to guide their conversation. 

• Once the time is up, ask each group to report out. Write the answers where they are visible to every-

one. 

• As part of the whole group discussion, ask students about our social relationships with the natural 

world. All social relationships with nature are cultural, and include political, scientific, economic, sub-

sistence, environmental, governance, and civic engagement. 

• There are also different ways of thinking about human relationships with nature, including whether 

we are apart from or a part of nature. Introduce your students to Traditional Ecological Knowledge by 

having them read this article (https://bit.ly/3YT7M0X) and discuss it in their small groups. Here is a 

question to guide the discussion: 

"Does this perspective on nature lean toward being apart from it or a part of it?" "What can we learn 

from this perspective?" 

• Expressions of these relationships with nature find themselves within our decisions about use of nat-

ural resources. They also find themselves expressed through cultural symbols such as artwork, writ-

ten word, landscape design, food, language, values and traditions, and other ways. We can express 

our cultural values through design and activities on our school grounds. Spend just a couple of 

minutes asking students for their ideas about how this expression of nature and culture could occur 

on their school grounds (ideas could include planting certain food plants or native plants that are 

symbolic or used for medicine, having spaces for specific family or community activities, artworks, 

etc.). Capture their thoughts on large paper and post so that everyone can see them. Students should 

add them to their journals. 

Part II. Writing a Poem to Express Our Culture 

• In this part of the lesson, students will try their hand at writing a poem that reflects their culture. 

• As a class, read the poem "Where I'm From" by George Ella Lyon. This author from the Appalachia 

Region in the United States writes in her own voice, not trying to sound like anyone else. You may 

listen to the author read the poem (http://www.georgeellalyon.com/audio/where.mp3) or watch a 

video of her reading the poem (https://video.link/w/uZlBd). 
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• Working in their small groups, give students a copy of the poem (or project it or otherwise post it so 

that all can see it). Ask them to identify different cultural features of the poem, such as food, items, 

plants, sayings, family references, religious references, and memories. 

• Engage in whole class discussion to share what the student groups found, and add any that come to 

mind during the conversation. 

• Ask each student to make their own list of elements in their journals that can be the basis for their 

own poem that features their culture. One at a time, ask them to list: 

a. Favorite foods or those that are traditional in their family; 

b. Plants that they like or are familiar with, especially native plants; 

c. Wild animals that are common around their homes or school; 

d. Domestic animals that they or others have had as pets or that they know about 

e. Important people in their lives; 

f. What kind of music they like as well as music that is traditional in their families; 

g. Memories they have of family or community that are special to them; and 

h. Sayings that they or family members often use. 

• Give students at least 15 minutes to write their own poem in their journals patterned off "Where I'm 

From," using their lists as the foundation. Once they are finished, ask them to share in their small 

groups. The point is not to write a fabulous, polished poem in 15 minutes. It is to think about how all 

of these elements make up our own culture and traditions, and to learn from those of others. 

• Invite students to share their poems with the whole class. 

Part III. Express Our Nature Connection Visually 

• In this part of the lesson, students will create a graphic organizer that answers the question, "What's 

Your Nature Connection?" 

• Using large pieces of paper, ask students to use drawings, photos, text, or even items collected (re-

sponsibly) from the school grounds to illustrate their connection with nature. They can use their po-

ems as inspiration, and may wish to use part of their space on the paper to think about what they 

would like their connection to nature to be in the future. 

• Place the presentations around the room so everyone can see them. You may also place them where 

others in the school can see them as well. Give students two minutes each to explain their creations 

to the class or set aside a time where the students can be available to explain them to others. 

• In a full sheet in their journals, students should draw or symbolize their nature connection, or take a 

photo of their visual expression to include in their slides or other way of making the presentation in 

Lesson 5. 

85 

https://donnallong.com/responsible-collecting/
https://donnallong.com/responsible-collecting/


 

  

 

          

                  

 

          

        

     

          

               

              

        

            

                 

        

                 

               

           

   

 

     

                

 

             

       

               

             

 

          

     

        

     

 

  

Part IV. Exploring Biocultural Design as Applied to School Grounds 

• Next, students will explore biocultural design as it applies to the school grounds. They can work in 

groups. 

• Using print and digital resources, as well as interviews with community members and/or profession-

als, research the school community's connections between nature and culture. 

• Answer these questions: 

a. What nature-culture connections can we observe on our grounds school now? 

b. What connections could we envision and express on our school grounds in the future? 

c. How would you like to feel when you are on your school grounds? 

• Students can note the answers to their research in their journals. 

• Report out to the whole class and note responses in a place visible for all to see. 

• With the information produced in the different parts of this lesson, create a model or artwork reflect-

ing the nature-culture connections students have researched. These models/artworks could be proto-

types to include in the design of an ideal school grounds, which will be the subject of Lesson 5. They 

may be sketches, 3D models, computer models, miniature artworks that could be upscaled for the 

school grounds such as mosaics or art made from recycled materials, or other ideas! Students can 

work in groups. 

Part V. Presentation Preparation 

• Have students open their journals and record their main takeaways from this lesson, including big 

ideas, relationships, and goals. 

• Remind them that this overall project culminates in a presentation or other means of advocating for 

more ecological and culturally diverse school grounds. 

• Using the Presentation Rubric, ask students to record some ideas in the "Presentation Ideas" section 

of their journal for the slide(s) or piece(s) of information to be included from Lesson 2 in the project 

presentation if you will not be using slides. Label these ideas "Lesson 2.4" or with some other label 

that helps organize the information to align with the rubric. Students can work in their groups (which 

you may keep for the duration of the project) or individually. 

• Collect the journals to keep for assessment and to ensure that all students are collecting the infor-

mation needed for their presentations. 
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Additional Resources 

• Why Cultural Diversity Matters video; 

• Biocultural Diversity Combats Climate Change video; and 

• Indigenous STEAM resources (https://indigenoussteam.org/). 

Extensions 

• Use Learning in Places Storyline Frameworks to do a deep dive into nature-culture connections, the 

histories of place and thinking across timescales, and to investigate socio-ecological relationships. 

• Explore another viewpoint on the nature-culture connection by engaging with Traditional Ecological 

Knowledge (TEK). The Ojibwe people's Guiding for Tomorrow curriculum brings Native perspec-

tives, tribal knowledge, and involvement to addressing issues of climate change, which impacts bi-

ocultural diversity. 

• Team teach this lesson so that science/ecology and language arts teachers can both contribute ideas. 

Acknowledgment 

The activity in Part II is adapted from Rob Linne, Professor in the School of Education at Adelphi University. 
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Unit 3: Biodiversity Inventory of the School Grounds 

In this unit, students will understand the importance of biodiversity and use a biodiversity inventory to collect 

data and make observations representing the plants and animals on their school grounds, which they will then 

use to tell a story. The lessons would be good preparation for students to organize and participate in an Eco-

Meet or BioBlitz. 

Please read the introduction to this curriculum before beginning any lessons. 

Grade Level: 

• 6 - 12 grade or equivalent. 

Next Generation Science Standards (NGSS) Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Planning and carrying out investigations; 

• Analyzing and interpreting data; 

• Using mathematics and computational thinking; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit Element: Explain 

Ecological Society of America 4DEE Framework: 

• Human-Environment Interactions; 

• Cross-Cutting Themes; 

• Ecology Practices; and 

• Core Ecological Concepts. 

Enduring Understandings (the Big Ideas) 

Students will understand that: 

• Biodiversity is essential to support the ecological processes that ensure life on Earth continues. 

• Biodiversity is valued by many cultures and is vital to ensure that we can continue to appreciate na-

ture for its intrinsic value. 

• Biodiversity inventories are used to measure the flora and fauna in a prescribed area to provide data 

for management decisions. 
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Essential Questions 

• What is biodiversity and why is it essential for healthy ecosystems? 

• How does biodiversity contribute to the intrinsic value of nature? 

• Why is it important to provide biodiversity inventory data to inform management decisions? 

Assessments: 

• Contributions to class discussion; 

• Quality of teamwork while observing on the school grounds; 

• Descriptions of observations in student journals; 

• Small group work; 

• Biodiversity data sheets; 

• Pre-assessment question (entrance slip); 

• School grounds map; 

• Accuracy of biodiversity index calculations; 

• Data visualizations; 

• Claim-Evidence-Reasoning posters; 

• Journal entries describing key takeaways from this lesson; and 

• Preparation of slide(s) for presentation in Lesson 5. 
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Lesson 3.1: Introducing Field Investigations 

In this lesson, students are introduced to descriptive field investigations and conduct two different types on 

their school grounds. 

Grade Level: 6 - 12 or equivalent. 

Subjects: Science, environmental science, ecology, geography. 

Concepts/Vocabulary: Field investigation, habitat. 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Planning and carrying out investigations; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit: Explain 

ESA 4DEE: 

• Human-Environment Interactions; 

• Cross-cutting Themes; 

• Core Ecological Concepts; and 

• Ecology Practices. 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• Descriptive field investigations can be used to study parts of a natural system. 

• Data is vital to supporting an argument or explanation of a natural phenomenon. 

• By working in groups, more perspectives are included which makes for a stronger argument or expla-

nation. 

Key skills (Students will be able to): 

• Plan and conduct a descriptive field investigation; 

• Make connections between observations and data; and 

• Define roles and responsibilities for successful group work. 
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Key dispositions (Students will value): 

• Nature and biodiversity for their intrinsic value to each of us and to society; 

• The variety of life on their school grounds; and 

• The contributions of each group member to the lesson. 

Technology Connections: Internet resources, field guide apps for plants and animals such as iNaturalist, Seek, 

eBird, American Bird Conservancy's Bird Library, or others. 

Materials: 

• Notebooks/electronic journal for each student to be used throughout the project as observation jour-

nals;; 

• Copies of the school grounds maps created in Lesson 2.2 

• Hula hoops, yard or meter sticks, or string for marking a small study area; and 

• Large paper for presenting student answers (or other means of displaying the information). 

Estimated Time for Lesson: 3-4 45-minute class periods (or more, depending on how many observations stu-

dents make). 

Lesson Objectives 

Students will: 

• Observe an outdoor space on their school grounds. 

• Represent their observations using words, drawings, labels, and maps. 

• Work in groups to accomplish these tasks. 

• Document their thoughts and insights about the activities in this lesson in a journal. 

Assessment Opportunities 

• Contributions to class discussion; 

• Quality of teamwork while observing on the school grounds; 

• Descriptions of observations in student journals; and 

• Small group work 
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Background 

In field investigations, students pose a question then plan and conduct an investigation to answer that ques-

tion. They use evidence to support explanations and build models, and to pose new questions about the envi-

ronment. Field investigations take science beyond the laboratory and classroom, and help students become 

informed citizen scientists, making issues of concern visible and sharing their points of view about solutions. 

As noted in the Association of Fish and Wildlife Agencies' Field Investigations guide, from which this lesson is 

adapted, has shown that incorporating a cultural perspective can transform learning experiences so that they 

engage and are meaningful for learners. 

In this lesson, students will participate in a descriptive field investigation, where they describe and quantify parts 

of a natural system; in this case, their school grounds. Students could return to this area numerous times 

throughout the school year and repeat the investigation, and would then be able to distinguish patterns and 

cause and effect relationships. These investigations are known as BioBlitzes and are widely conducted with stu-

dents as citizen scientists. 

The terms "school grounds" and "schoolyards" are used interchangeably in this lesson. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge (see above). You should 

spend some time on the school grounds prior to beginning the lesson to familiarize yourself with the best 

places for students to do this investigation, keeping in mind spaces with a variety of landscape to observe, 

proximity to your classroom to maximize the amount of time you can spend outside, and having enough space 

for students to spread out. 

Students should be prepared to spend time outdoors on their school grounds for most of this lesson. They 

should have working knowledge of plant identification methods prior to beginning this lesson. 

Please open the links prior to teaching the lesson. You may also refer to additional resources at the bottom of 

this page. 

92 



 

  

 

 

        

  

 

     

      

            

             

   

            

      

            

       

         

     

            

             

      

              

              

       

             

           

 

                 

     

 

        

        

             

       

       

The Lesson 

Part I. Descriptive Field Investigation of a Large Study Area 

• In the first part of this lesson, students will conduct a descriptive field investigation by observing a 

large area of their school grounds. 

• Students will investigate this question: 

"What plants and animals use the schoolyard habitat?" 

• Review the strategies for field observation and remind students that they can use four of their five 

senses: sight, sound, touch, and smell. (Taste should be used only if you are certain of the safety of 

the plants in your area.) 

• To give students some practice, use an object found outside such as a leaf or a rock and ask students 

to describe its physical properties and characteristics. 

• For the field investigation, students can work in their small groups. Everyone should take turns writ-

ing observations, drawing, recording data, etc. in their journals. They can use copies of the school 

grounds maps they created in Lesson 2.2 to mark their study area. Encourage students to be descrip-

tive in their explanations; for example, what shade of green is that leaf? What does the texture of 

that tree bark remind you of? 

• This investigation should take place over several days, if possible. On each day, ask students to return 

to the same area and focus on different parts of the ecosystem they are investigating, such as: 

a. Day 1: Overall general observations. 

b. Day 2: Look up! What is in the sky? In trees? Is anything flying? 

c. Day 3: Look down! What is in the soil? In bushes? Underneath logs, leaves, etc.? 

d. Day 4: What is at eye level? 

• Students should use their four senses when making and recording observations. If there isn't time to 

do each of these observations on different days, students can divide them up and record what they 

observe. 

• After each observation, ask students to share what they found. What questions do they have? Record 

observations and questions so they are visible to everyone. 

Part II. Descriptive Field Investigation of a Specific Study Area 

• In their groups, ask students to select a study area on the school grounds. Lay the hula hoop or make 

a circle or square from the string on that area. Place a yard/meter stick in the middle of this area to 

create a transect line and two observation quadrats. Students will make observations along this tran-

sect line, comparing what they find in each quadrat. 
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• Students will record their observations in their journals using written words, drawings, labeled dia-

grams, and/or numbers as they describe the area within the hula hoop, comparing the two quadrat 

areas, and noting items along the transect line. They can use field guides or apps to identify plants 

and animals. 

• After completing the observation, ask students to discuss the relationships or patterns they noticed 

between the large study area and this smaller, more specific study area. What similarities and differ-

ences were there? Answer the investigative question, "What plants and animals use the schoolyard 

habitat?" 

• Students can note the plants and animals they observed on a copy of their school grounds maps. 

Part III. Presentation Preparation 

• Have students open their journals and record their main takeaways from this lesson, including big 

ideas, relationships, and goals. 

• Remind them that this overall project culminates in a presentation or other means of advocating for 

more ecological and culturally diverse school grounds. 

• Using the Presentation Rubric, ask students to record some ideas in the "Presentation Ideas" section 

of their journal for the slide(s) or piece(s) of information to be included from Lesson 3 in the project 

presentation if you will not be using slides. Label these ideas "Lesson 3.1" or with some other label 

that helps organize the information to align with the rubric. Students can work in their groups (which 

you may keep for the duration of the project) or individually. 

• Collect the journals to keep for assessment and to ensure that all students are collecting the infor-

mation needed for their presentations. 

Additional Resources 

• More information about BioBlitzes website. 

In the Next Lesson (L 3.2) 

Students will undertake a biodiversity inventory of their school grounds. 

Acknowledgment 

• This lesson is adapted from the Association of Fish and Wildlife Agencies, Field Investigations: Using 

Outdoor Environments to Foster Student Learning of Scientific Practices, 2022 
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Lesson 3.2: Conducting a Biodiversity Inventory 

In this lesson, students will conduct a biodiversity inventory on their school grounds. 

Grade Level: 6 - 12 or equivalent. 

Subjects: Science, environmental science, ecology. 

Concepts/Vocabulary: Biodiversity inventory, composition, distribution. 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Planning and carrying out investigations; 

• Analyzing and interpreting data; 

• Using mathematics and computational thinking; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit: Explain 

ESA 4DEE: 

• Human-Environment Interactions; 

• Cross-cutting Themes; 

• Core Ecological Concepts; and 

• Ecology Practices. 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• Data are vital to supporting an argument or explanation of a natural phenomenon. 

• Proper data collection procedures must be followed for accurate comparisons. 

• By working in groups, more perspectives are included which makes for a stronger argument or expla-

nation. 

Key skills (Students will be able to): 

• Plan and conduct a biodiversity inventory; 

• Practice appropriate observation and field skills; and 
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• Understand and be able to complete a field data collection sheet. 

Key dispositions (Students will value): 

• Nature and biodiversity for their intrinsic value to each of us and to society; 

• The variety of life on their school grounds; and 

• The contributions of each group member to the lesson. 

Technology Connections: Internet resources, field guide apps for plants and animals such as iNaturalist, Seek, 

eBird, American Bird Conservancy's Bird Library, or others. 

Materials: 

• Notebooks/electronic journal for each student to be used throughout the project as observation jour-

nals; 

• Copies of the school grounds maps created in Lesson 2.2; 

• Hula hoops, yard or meter sticks, or string for marking a small study area; 

• Clipboards or cardboard for attaching data sheets outdoors; and 

• Large paper for presenting student answers (or other means of displaying the information). 

Estimated Time for Lesson: 3-4 45-minute class periods. 

Lesson Objectives 

Students will: 

• Conduct a biodiversity inventory of plants and animals on their school grounds. 

• Represent their observations using words, drawings, labels, and maps. 

• Enter their data onto survey forms. 

• Work in groups to accomplish these tasks. 

• Document their thoughts and insights about the activities in this lesson in a journal. 

Assessment Opportunities 

• Contributions to class discussion 

• Quality of teamwork while working on the school grounds 

• Biodiversity data sheets 

• Descriptions of observations in student journals 
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Background 

Biodiversity inventories are generally conducted to measure the composition (what plants and animals are 

there?) and distribution (where are they?) of plants and animals within their habitats. Often this activity takes 

place to generate data and observations to inform ecosystem monitoring and management practices. 

In this lesson, students will engage in a biodiversity inventory on their school grounds. Students could return 

to this area numerous times throughout the school year and repeat the inventory process, and would then be 

able to distinguish patterns and cause and effect relationships. 

The terms "school grounds" and "schoolyards" are used interchangeably in this lesson. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge (see above). You should 

spend some time on the school grounds prior to beginning the lesson to familiarize yourself with the best 

places for students to do this investigation, keeping in mind spaces with a variety of landscape to observe, 

proximity to your classroom to maximize the amount of time you can spend outside, and having enough space 

for students to spread out. 

Students should be prepared to spend time outdoors on their school grounds for part of this lesson. You may 

wish to invite local biologists to participate with the students to help with species identification, understand-

ing the local ecosystem, and learning about their careers. 

Students should have working knowledge of plant identification methods prior to beginning this lesson. 
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The Lesson 

Students will investigate this question: 

"What is the composition and distribution of plants and animals on our school grounds?" 

Part I. Biodiversity Inventory: Vegetation Survey 

• In the first part of this lesson, students will conduct a biodiversity inventory of the vegetation on their 

school grounds. 

• Working in their groups, students may select a study area on the school grounds so that each group is 

collecting data in a different area. All student groups should have the same size study area. 

• Student groups should mark their study area on a copy of the school grounds map they created in 

Lesson 2.2. They may use the same area as in Part II of Lesson 3.1 or choose a new area. 

• Before going outside, have students practice filling in a data sheet. These steps can be done the day 

before doing the actual vegetation survey. 

• The day of the survey, student groups should fill out the date, time, location, and weather infor-

mation at the top of the data sheet. 

• In preparation for going out to their study areas, students should collect their data sheet; clipboard or 

a piece of cardboard to assist with filling in the data sheet; pencils; and hula hoops, string, or pen-

cils/sticks for marking the study area. 

• On the school grounds, students should mark off their study area using a hula hoop, string, or it can 

be paced off and marked at the corners using pencils or sticks. 

• Student groups should begin their inventories and look for these types of plants, looking up, at eye 

level, and down! 

a. Grass: mowed or not mowed (meadow or tall grass); 

b. Flowers: annuals or perennials, native or non-native; 

c. Ground cover: outer edges less than 12 inches apart and less than 12 inches tall; 

d. Bushes or Shrubs: more than 12 inches tall, but typically less than 15 feet tall; 

e. Trees; and 

f. Fungus, Mosses, or Lichens: can be found growing on trees, logs, or the ground. 

• For each type of plant group, list the different species and how many you find in the first column, 

then the total number of that type of species in the second column. For example, for Mowed Grass, 

list the different species and how many of each in the first column, then the total number (or per-

centage of area) of Mowed Grass species in the second column. 

• Make a note of species and where they are found in your journals or on your school grounds map. 
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Part II. Biodiversity Inventory: Wildlife Survey 

• Repeat steps 5-8 in Part I for the Wildlife Survey. Review the Wildlife Survey data sheet before return-

ing to the same survey areas as for the Vegetation Survey. 

• Student groups should begin their inventory with a stationary observation. Determine how many 

minutes students should observe before going outside. Set a timer to ensure accurate reporting. 

• Remember: to see the most wildlife, stay still and silent! 

• To fill out the data sheet, every time you see or hear a species of animal: 

a. On site means within the boundaries of your study area. 

b. The first time you see or hear an animal, place a tally mark in the first column. 

c. Also place a tally mark in the correct On Site column whether the animal is hanging out in 

the study area or passing through it. 

d. Off-site means outside the boundaries of your study area. 

e. When you see or hear an animal off site, do not count it in the total column. 

f. Do count the off-site animals in the correct column as to whether they are hanging out or 

passing through. 

g. Hanging out means the animal is sitting, standing crawling, slithering, or running but gener-

ally staying in the study area. 

h. When the animal is off site, passing through means it is flying over or moving so far away it 

disappears into the distance. 

• After completing your stationary observation, walk around the site and look for evidence of other ani-

mals on site and off site. Remember other students may still be conducting stationary observations so 

keep your movements quiet and calm. 

• Look up, look at eye level, and look down! Look under rocks. Remember: this area is a habitat and 

more-than-beings live there. Don't disturb any more than necessary and put things gently back as you 

found them. 

• Accurately record where you find evidence of wildlife both on site and off site on the data sheet by 

placing a tally mark in the proper column each time you find something different. 

• Make a note of species and where they are found in your journals or on your school grounds map. 

• Back in the classroom, compare the different results students recorded. How would they answer the 

investigation question? 
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Part III. Presentation Preparation 

• Have students open their journals and record their main takeaways from this lesson, including big 

ideas, relationships, and goals. 

• Remind them that this overall project culminates in a presentation or other means of advocating for 

more ecological and culturally diverse school grounds. 

• Using the Presentation Rubric, ask students to record some ideas in the "Presentation Ideas" section 

of their journal for the slide(s) or piece(s) of information to be included from Lesson 3 in the project 

presentation if you will not be using slides. Label these ideas "Lesson 3.2" or with some other label 

that helps organize the information to align with the rubric. Students can work in their groups (which 

you may keep for the duration of the project) or individually. 

• Collect the journals to keep for assessment and to ensure that all students are collecting the infor-

mation needed for their presentations. 

Acknowledgment 

This lesson is adapted from the Association of Fish and Wildlife Agencies, Schoolyard Biodiversity Investigation 

Educator Guide, 2011 
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Lesson 3.3: Calculating a Biodiversity Index and Presenting the Data 

In this lesson, students will calculate the biodiversity index of their school grounds using the data they have 

collected, and prepare data visualizations that tell a story. 

Grade Level: 6 - 12 or equivalent. 

Subjects: Science, environmental science, ecology. 

Concepts/Vocabulary: Biodiversity index, species diversity, random sampling. 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Planning and carrying out investigations; 

• Analyzing and interpreting data; 

• Using mathematics and computational thinking; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit: Explain 

ESA 4DEE: 

• Human-Environment Interactions; 

• Cross-cutting Themes; 

• Core Ecological Concepts; and 

• Ecology Practices. 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• Plants and animals require different conditions to successfully exist in a specific habitat. 

• Data represents a situation or story. 

• How data is presented is critical to explaining why and how change needs to occur. 

Key skills (Students will be able to): 

• Connect their research to their own lives; 

• Comprehend information and use it to envision a different future; 
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• Analyze data and recognize trends, patterns, and comparisons; and 

• Translate data conclusions to a story that has a purpose. 

Key dispositions (Students will value): 

• The connection between their culture and nature; 

• The potential of ecological school grounds to reflect the cultures present at their school; 

• The use of stories to communicate data findings; and 

• The contributions to a story of people with different experiences and viewpoints. 

Technology Connections: Internet resources 

Materials: 

• Notebooks/electronic journal for each student to be used throughout the project as observation jour-

nals; 

• Copies of the school grounds maps created in Lesson 2.2; 

• Copies of the schoolyard biodiversity inventory data created in Lesson 3.2; 

• Hula hoops, yard or meter sticks, or string for marking a small study area. Students should use the 

same area as before; 

• Clipboards or cardboard for attaching data sheets outdoors; and 

• Large paper for presenting student answers and C-E-Rs or other means of displaying the information. 

Estimated Time for Lesson: 2-3 45-minute class periods. 

Lesson Objectives 

Students will: 

• Analyze their biodiversity inventory data to identify trends, patterns, and comparisons with ecological 

school grounds. 

• Use this data analysis, as well as observations and discussions within their groups, to develop a story 

about the quality of biodiversity on their school grounds. 

• Calculate the biodiversity index of their school grounds using the data they collected in Lesson 3.2. 

• Represent their observations using words, drawings, labels, and maps. 

• Work in groups to accomplish these tasks. 

• Document their thoughts and insights about the activities in this lesson in a journal. 
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Assessment Opportunities 

• Contributions to class discussion; 

• Quality of teamwork while working on the school grounds; 

• Accuracy of biodiversity index calculations; 

• Data visualizations; 

• Claim-Evidence-Reasoning posters; 

• Descriptions of observations in student journals; 

• Journal entries describing key takeaways from this lesson; and 

• Preparation of slide(s) for presentation in Lesson 5. 

Background 

A biodiversity index gives scientists a consistent measure by which to talk about and compare the biodiversity 

of different areas. It is a scale of the diversity of plant and animal species at your study site. In general, scien-

tists often discuss the diversity of genes, species, and ecosystems in an area. Genetic diversity defines the 

number of different genes within a species in an area. Species diversity measures the number of species in an 

area. Ecosystem diversity describes the number of kinds of ecosystems in an area. There is some debate as to 

the most accurate measure of calculating biodiversity, with the Simpson and Shannon indices most widely ac-

cepted. 

In this lesson, students will use a simplified biodiversity index model that will let them see how scientists use 

math to calculate the species diversity of their school grounds. Through this exercise, they will discover that 

the closer the diversity index is to 1, the more likely that their habitat is healthy and diverse. If teachers prefer 

to use the Simpson or Shannon Index, there are many online resources that provide instruction. 

The terms "school grounds" and "schoolyards" are used interchangeably in this lesson. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge (see above). It is recom-

mended that teachers read through Section 4, Calculating a Biodiversity Index , on page 9 of the Schoolyard 

Biodiversity Investigation Educator Guide for a more in-depth explanation of this lesson. Teachers should at 

least refer to the Sample Wildlife Biodiversity Index Data Collection Document before beginning the lesson. 

Students will be putting their data into a presentation form (charts, graphs, etc.) to tell a story about the level 

of biodiversity they observed on the school grounds and how it compares to the elements of ecological school 

grounds they discovered earlier. 
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Students should be prepared to spend time outdoors on their school grounds for part of this lesson. They 

should have working knowledge of the terms "species diversity," "biodiversity index," and "random sampling" 

prior to beginning this lesson. 

Please open links prior to teaching the lesson. You may also refer to additional resources at the bottom of this 

page. 
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The Lesson 

Part I. Review the School Grounds Biodiversity Inventory Data 

• Students should have copies of the schoolyard biodiversity inventory data they collected in Lesson 

3.2. 

• Review the data and look at the difference between the vegetation and wildlife data tables. The Veg-

etation Survey already has specific numerical data that can be used for calculation of the Diversity 

Index. The Wildlife Survey is more general. To calculate a Diversity Index for wildlife, more specific 

data must be collected. 

• Give student groups a copy of the Wildlife Biodiversity Index Data Collection Document. When col-

lecting wildlife data this time, students will: 

a. Be more specific in the data they collect. 

b. Count and tally only the animals they find or observe On Site (in their study area). 

c. Tallies will be taken for the total number of different species, total number of each species, 

and total number of all species found or observed for each group of animals. 

d. After finishing the observation, the diversity index will be calculated back in the classroom. 

Part II. Biodiversity Inventory: Wildlife Survey #2 

• Back at their study areas on the school grounds, student groups should complete their diversity data 

collection using the form they were given. They may make additional observations (words, drawings, 

photos, etc.) in their journals. 

Part III. Calculate the Simplified Diversity Indices 

• Back in the classroom, use this equation to calculate the Simplified Diversity Index (SDI) for each spe-

cies category and for the total species in the habitat: 

Simplified Diversity Index = TOTAL Number of DIFFERENT SPECIES 

TOTAL Number of ALL PLANTS or ANIMALS FOUND 

Part IV. Analyze the Simplified Diversity Indices 

• The SDI measures how diverse each plant or animal group is in the schoolyard. 

• Let's analyze what the SDI means in more detail. The closer the number is to 1, generally the more 

diverse the group. However, a lower SDI value may be because there is a large number of the same 

species (a high species evenness). A higher SDI value could be because there are many different spe-

cies, with a low number of each of the species present, a high species richness. 
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• To figure out Species Richness, have each group count the number of DIFFERENT SPECIES (specify 

plants or animals) in their study area. (Students should refer to their Wildlife Biodiversity Index Data 

Collection Document, column 2.) Compare the results for each study area. The areas with the highest 

numbers are most rich in species. They may be more ecologically complex than the study areas with 

lower numbers of species. 

• To figure out Species Evenness, have each group count the number of EACH SPECIES (specify plants or 

animals) in their study area. (Students should refer to their Wildlife Biodiversity Index Data Collection 

Document, column 3). Compare the results. The closer in numbers of each species in a study area, the 

more diverse the ecosystem. 

• Animals seek to live in habitats that provide adequate food and shelter, including the type and variety 

of plants in a suitable arrangement. Ask students to consider this question and discuss it: "Is there a 

relation between plant diversity on the school grounds and animal diversity?" 

• Some additional discussion questions are as follows: 

a. "Are there areas of the school grounds that have a higher SDI than others? Why?" 

b. "If we collected this data at a different time of year, would the SDI calculations be the same? 

Why or Why not?" 

c. "What are some limitations or problems with random sampling to calculate diversity?" 

• Students should note their conclusions in their journals. 

Part V. Present the SDI Data 

• Today we are bombarded with data. Sometimes it is presented in ways that are effective in explaining 

how it impacts our lives, other times not. 

• Using data effectively is essential to make a case for something you believe in. Most decisionmakers 

rely on data to justify decisions that involve funding or altering "business as usual" practices, such as 

the way school grounds are used and managed. 

• Using charts or graphs (or other ideas for presenting data visually), students should take the data 

they have calculated and present it in a way that tells a story about what it represents. What should 

happen to improve the school grounds for biodiversity could also be part of this story. 

• This question could be a guide: "What is the state of biodiversity on our school grounds, and why and 

how could it be improved?" 
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Part VI. Compare Conclusions to Ecological School Grounds 

• Refer back to the elements of ecological school grounds students researched in Lesson 2.3. 

• Compare the results of the plant and animal biodiversity surveys, SDIs, and observations made during 

the surveys to those elements on a Claim-Evidence-Reasoning (C-E-R) poster. Include the data visuali-

zation story. 

• Hang the posters and have everyone view them. Then discuss as a class your conclusion about how 

biodiverse and ecological your school grounds are, and what could be done to improve them. Record 

these conclusions in your journals. 

Part VII. Presentation Preparation 

• Have students open their journals and record their main takeaways from this lesson, including big 

ideas, relationships, and goals. 

• Remind them that this overall project culminates in a presentation or other means of advocating for 

more ecological and culturally diverse school grounds. 

• Using the Presentation Rubric, ask students to record some ideas in the "Presentation Ideas" section 

of their journal for the slide(s) or piece(s) of information to be included from Lesson 3 in the project 

presentation if you will not be using slides. Label these ideas "Lesson 3.3" or with some other label 

that helps organize the information to align with the rubric. Students can work in their groups or indi-

vidually. 

• Include the data visualizations in the "Presentation Ideas" for this lesson. 

• Collect the journals to keep for assessment and to ensure that all students are collecting the infor-

mation needed for their presentations. 
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Extensions 

• Students can also use an electronic data sheet to record the different species of plants and wildlife 

they observe as part of their biodiversity inventory. 

• Survey another area, either on or off the school campus, or survey the same areas at another time 

and compare the SDIs between the two sampling incidents as a comparative field investigation. 

• Explore the website Our World in Data to discover data sets that are relevant to biodiversity or cul-

tural connections with nature. NatureServe is another source for maps and data sets. Data sets are 

free and downloadable. 

• Use a free data tool such as Datawrapper or Tableau Public to make a compelling data visualization 

that explains why you believe your school grounds should be managed more for biocultural diver-

sity. Use the SDI data you collected as part of your data visualization. 

Acknowledgment 

This lesson is adapted from the Association of Fish and Wildlife Agencies, Schoolyard Biodiversity Investigation 

Educator Guide, 2011 
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Unit 4: Envisioning Our Ecological, Bioculturally Diverse School Grounds 

In this unit, students will envision an ecological, bioculturally diverse school grounds at their school, and de-

velop a plan for implementing their vision. Please read the introduction to this curriculum before beginning 

any lessons. 

Grade Level: 6 - 12 grade or equivalent. 

Next Generation Science Standards (NGSS) Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit Element: 

• Elaborate. 

Ecological Society of America 4DEE Framework: 

• Human-Environment Interactions; and 

• Cross-Cutting Themes. 

Enduring Understandings (the Big Ideas) 

Students will understand that: 

• Envisioning goals for the future is a way to consider all ideas and the values of others while working 

within parameters based on knowledge and data. 

• Community planning entails creating consensus that reflects the knowledge, data, and cultural values 

provided by those affected. 

• Successful implementation of a plan requires that a strong case be made for the plan's goals, with 

facts and data to support the case as well as its actualization. 

Essential Questions 

• How can we use knowledge, data, and the input of others to envision ecological, bioculturally diverse 

school grounds at our school? 

• How can we take our vision of ecological, bioculturally diverse school grounds and create a plan to 

implement it? 

• How can we understand and respect the views of others while coming to consensus on our school 

grounds plan? 
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Assessments: 

• Contributions to class discussion; 

• Quality of teamwork; 

• Ecological, bioculturally diverse school grounds proposals; 

• Descriptions of observations in student journals; 

• Journal entries describing key takeaways from this lesson; and 

• Preparation of slide(s) for presentation in Lesson 5. 
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Lesson 4.1: Envisioning Our Ecological, Bioculturally Diverse School Grounds 

In this lesson, students will use the information they have learned to envision and create a plan for ecological, 

bioculturally diverse school grounds at their own schools. 

Grade Level: 6 - 12 or equivalent. 

Subjects: Science, environmental science, ecology, social studies, communications. 

Concepts/Vocabulary: Planning, loose parts, backcasting, action plan. 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit: Elaborate 

ESA 4DEE: 

• Human-Environment Interactions; and 

• Cross-cutting Themes. 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• Determine the parts of a plan and how to develop one; 

• Recognize gaps in information needed to develop a proposal and how to address them; and 

• Develop a budget to support execution of the proposal. 

Key skills (Students will be able to): 

• Synthesize information from different sources into a complete, meaningful proposal for their school 

grounds; 

• Work in groups and develop consensus to create their proposal; and 

• Role play to ensure different perspectives are welcomed and discussed. 

Key dispositions (Students will value): 

• The concept of planning and its role in moving society toward common goals; 
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• The process of reaching consensus on goals important to all people; and 

• The needs and perspectives of different stakeholders. 

Technology Connections: Internet resources (optional) 

Materials: 

• Notebooks/electronic journal for each student to be used throughout the project as observation jour-

nals; 

• SDG C-E-Rs from Lesson 1.1; 

• School grounds observations from Lesson 2.1; 

• School grounds map from Lesson 2.2 (as added to in Lesson 3; 

• List of ecological school grounds elements from Lesson 2.3 

• Presentation boards and biocultural design research products from Lesson 2.4; 

• School grounds observations from Lesson 3.1; 

• Biodiversity inventory observations and calculations from Lessons 3.2 and 3.3; 

• Journal observations from throughout this project; 

• Presentation slides from each lesson; 

• Large paper for presenting student proposals or other means of displaying the information; and 

• Sticky notes or markers for voting. 

Estimated Time for Lesson: 2-3 45-minute class periods. 

Lesson Objectives 

Students will: 

• Engage their knowledge of the SDGs and cultural relationships to nature, school grounds maps, biodi-

versity inventory observations and data, and data visualizations to envision their ideal bioculturally 

diverse school ground. 

• Work together on a plan to implement their vision. 

• Represent their observations using words, drawings, maps, and/or models. 

• Work in groups to accomplish these tasks. 

• Document their thoughts and insights about the activities in this lesson in a journal. 

Assessment Opportunities 

• Contributions to class discussion; 

• Quality of teamwork; 
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• Ecological, bioculturally diverse school grounds proposals; 

• Descriptions of observations in student journals; 

• Journal entries describing key takeaways from this lesson; and 

• Preparation of slide(s) for presentation in Lesson 5. 

Background 

Planning is an essential skill for reaching goals in personal and professional aspects of life. Understanding the 

characteristics of a good plan and how to create one will be useful for students as they move through their 

education and professional careers. Having a good plan to present in support of their presentations on creat-

ing bioculturally diverse school grounds will lend credibility to their efforts and make it more likely that they 

will be taken seriously by school leaders. 

A good plan includes these nine characteristics: 

1. Clearly defined objectives: Be specific about what you want to do! 

2. Keep it simple! 

3. Provide examples of what success looks like so you can gauge progress. 

4. Make it flexible so it can incorporate changes in conditions or resources. 

5. Practical and relevant: Make sure it can realistically be accomplished. 

6. Include a timeline, both short and long-term. 

7. Use available resources before expanding to new resources. 

8. Inclusivity: Good stakeholder participation. 

9. Consensus. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge (see above). 

In prior lessons students have been: 

• Learning about the Sustainable Development Goals (SDGs) in Unit 1. 

• Exploring the school grounds, mapping them, and learning about the nature-culture connection in 

Unit 2. 

• Collecting plant and wildlife data and calculating the biodiversity index of the school grounds in Unit 

3. 

In this lesson, students will take that information as expressed in the artifacts from each lesson as well as jour-

nal observations and use it to develop their own school grounds proposal, then refine it into a plan, which will: 
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• Explain why students believe more bioculturally diverse school grounds are needed. 

• Present their ideas for the school grounds. 

• Provide supporting information to result in a well-rounded plan. 

Teachers can guide students in making their plans as detailed and involved as they wish depending on the 

time available for research and stakeholder involvement. A classroom visit by a city planner or other profes-

sional who does planning as part of their job would give students an insight into their careers. 

A simple proposal or plan is just fine. Including drawings or models is desired so that the audience to which 

students will be presenting the plan can more readily understand and picture what the students are asking for. 

One aspect of school grounds that teachers may be less familiar with, especially at the middle and high school 

levels, is having a space for students to engage with loose parts. These spaces can be very empowering for stu-

dents both as learning and making spaces. This blog Reasons to Use Loose Parts for Middle and High School 

Students has some good information about loose parts for these grade levels. Consider these ideas as they 

could be used on the school grounds. 

Students will need to have copies of artifacts from previous lessons in order to complete their proposal as 

listed below in Part I. 
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The Lesson 

Part I. Review What We've Done So Far (It's a Lot!) 

• Students should have copies of the artifacts they have created in previous lessons: 

a. SDG C-E-Rs from Lesson 1.1; 

b. School grounds observations from Lesson 2.1; 

c. School grounds map from Lesson 2.2 (as added to in Lesson 3); 

d. List of ecological school grounds elements from Lesson 2.3; 

e. Presentation boards and biocultural design research products from Lesson 2.4; 

f. School grounds observations from Lesson 3.1; 

g. Biodiversity inventory observations and calculations from Lessons 3.2 and 3.3; 

h. Journal observations from throughout this project; and 

i. Presentation slides from each lesson. 

• Before beginning the lesson, take a few moments to celebrate all of the work that has gone into this 

project so far. Ask students to reflect on their accomplishments and what meaning they have gained 

from their work. 

• Remind students that up to now, we have been gathering this information and thinking about what it 

means to us. Now we are going to take these findings, maps, data, and our priorities as a group and 

create a plan for ecological, bioculturally diverse school grounds at our own school. 

• Give students some time to work in their groups reviewing the artifacts they have created so far. 

Part II. Envision Our Ideal Ecological, Bioculturally Diverse School Grounds 

• Using the information created so far, have students work in their groups to develop a proposed list 

of elements they would like to have in their ideal school grounds. They may wish to do additional in-

ternet research. 

• Give student groups a list of elements from a previous lesson. They should include at least one item 

from each element in their proposal. The list is not all-inclusive! Students will have many additional 

ideas. 

• Ask student groups to prioritize their list of elements and put them, along with a school grounds map 

showing the locations of the elements (label the different habitat areas, different plants, cultural ele-

ments, etc.), on a large piece of paper as a proposal that can be hung for all to see. Prototypes of cul-

tural elements or artwork should be included. Students may use the ones created earlier in this pro-

ject. They could make 3D models of their school grounds instead of putting their maps on paper, and 

can optionally make videos or drawings to support their proposal. 
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• Students should research the cost of their proposals in at least a general manner. It would be helpful 

to have the current budget for maintenance of the school grounds to compare the two and see if any 

cost savings can be had, either in the short- or long-term, by implementing the students' proposals. If 

there are cost savings, that could be a compelling argument to add to their proposals. 

• Once the student groups have completed their proposals and hung them up, share them with the 

whole class. Give each group two or three minutes (or more, depending on the time available) to pre-

sent their proposals, emphasizing their highest priority items. 

• Give each student one sticky note for each proposal. Ask them to look at each proposal and use their 

notes to give feedback, using positive and constructive words. If you don't have sticky notes, ask stu-

dents to write their feedback on a sheet of paper next to the proposal. 

• Once everyone has given their feedback, look for patterns and discuss the proposals' strengths and 

how they can be improved. Give student groups some time to incorporate the feedback they were 

given. 
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Part III. The Elements of a Plan 

• Introduce the elements of a good plan (see the nine characteristics in Background information). Here 

is an example you could give the students. 

• Using their proposals, have student groups create a plan that can be given to school leaders (or other 

appropriate organization) alongside the presentation that one student group will make (this is the 

presentation that students have been working on throughout this project and will be finalized in Les-

son 5). Use an action plan template. For the plans to stay simple and focused, students should in-

clude just two or three of their top priorities in their plan. The feedback they received on their pro-

posals may help determine which priorities seemed most compelling. 

• When working on their plan timelines, students may wish to use backcasting. Backcasting is a method 

of planning in which the starting point is a desirable time in the future, and planners work backward 

to determine what steps need to be taken to connect that future with the present. In this case, the 

ideal school grounds is the desirable future; what are the steps needed to get there? How long will it 

take? 

• As part of developing their plan, and for practice in giving presentations, student groups should pre-

sent their final version to stakeholders, including other students, teachers, maintenance staff, school 

leaders, and neighbors. The plan may need to be adjusted based on this feedback. 

• Once student groups have finalized their plans, have them put the plan in a format that can be given 

to school leaders. This format could be written like a report or with graphics, presented on large pa-

per, a video, or some other format, keeping in mind that school leaders will likely want to share the 

plan with others, including the public. 

Part IV. Presentation Preparation 

• Have students open their journals and record their main takeaways from this lesson, including big 

ideas, relationships, and goals. 

• Remind them that this overall project culminates in a presentation or other means of advocating for 

more ecological and culturally diverse school grounds. We will finalize the presentation in the next 

lesson. 

• Using the Presentation Rubric, ask students to record some ideas in the "Presentation Ideas" section 

of their journal for the slide(s) or piece(s) of information to be included from Lesson 4 in the project 

presentation if you will not be using slides. Label these ideas "Lesson 4.1" or with some other label 

that helps organize the information to align with the rubric. Students can work in their groups (which 

you may keep for the duration of the project) or individually. 
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• Collect the journals to keep for assessment and to ensure that all students are collecting the infor-

mation needed for their presentations. 

Additional Resources 

• Placemaking: Connecting People and Place video; 

• Placemaking and Community video; and 

• Backcasting from Success video. 

Extensions 

• Invite a representative of a local NGO or other community-based organization to visit the class and 

talk about their process for involving stakeholders in local decision-making. 

• To learn more about sustainable economic models that benefit biocultural diversity, students could 

research a circular economy and economist Kate Raworth's Doughnut Economics 

(https://bit.ly/3ZdxgG5). 
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Unit 5: Advocating for Change on the School Grounds 

In this unit, students will finalize and present their plan for ecological, bioculturally diverse school grounds to 

decisionmakers and the public. Please read the introduction to this curriculum before beginning any lessons. 

Grade Level: 6 - 12 grade or equivalent. 

Next Generation Science Standards (NGSS) Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit Element: Elaborate 

Ecological Society of America 4DEE Framework: 

• Human-Environment Interactions; and 

• Cross-Cutting Themes. 

Enduring Understandings (the Big Ideas) 

Students will understand that: 

• In order for change in society to happen, advocates must make their views known. 

• Advocates use persuasion to encourage people to join their causes and implement their ideas. 

• Creating compelling presentations and practicing them before different audiences can help ensure 

favorable reception of our ideas. 

• The qualities and actions of a leader can be exhibited by everyone, not just those holding leadership 

positions. 

Essential Questions 

• What are some attributes of successful advocates that can be applied to our own lives? 

• What are the elements of compelling presentations, and what tools can be used to design them? 

• What examples exist in our community of ordinary people taking on leadership roles to advocate for 

a cause? 

Assessments: 

• Contributions to class discussion; 

• Quality of teamwork; 

• Quality of presentations according to a rating scale and their presentation rubrics; 
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• Descriptions of observations in student journals; 

• Journal entries describing key takeaways from this lesson; and 

• Preparation of slide(s) for presentation. 
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Lesson 5.1: Advocating for Change on the School Grounds 

In this lesson, students will finalize and present their plan for ecological, bioculturally diverse school grounds 

to decisionmakers and the public. 

Grade Level: 6 - 12 or equivalent. 

Subjects: Science, environmental science, ecology, social studies, communications. 

Concepts/Vocabulary: Persuasion, ethos, logos, pathos, transformative argument. 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Constructing explanations and designing solutions; 

• Engaging in argument from evidence; and 

• Obtaining, evaluating, and communicating information. 

5E Unit: Elaborate 

ESA 4DEE: 

• Human-Environment Interactions; and 

• Cross-cutting Themes. 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• Preparation of a compelling presentation involves synthesizing various pieces of information as well 

as expressing a clear argument and ask of your audience; and 

• Being a good audience member is important for supporting team members and earning respect for 

your cause. 

Key skills (Students will be able to): 

• Apply attributes of successful advocates to their own lives. 

• Use the elements of compelling presentations in their own work. 

• Adapt their presentations for the audience to which they are presenting. 

• Serve as high level presenters and audience members. 
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Key dispositions (Students will value): 

• The efforts of advocates to speak out and take stands for their beliefs; 

• The effectiveness of using emotion in making compelling presentations; 

• The contributions of community members who have taken on advocacy roles; and 

• Their own ability to create and deliver a compelling persuasive presentation in front of a live audi-

ence. 

Technology Connections: Internet resources (optional) 

Materials: 

• Notebooks/electronic journal for each student to be used throughout the project as observation jour-

nals; 

• Journal observations from throughout this project; 

• Presentation slides from each lesson; and 

• Large paper for presentations (or other means of displaying the information) (optional). 

Estimated Time for Lesson: 2-3 45-minute class periods. 

Lesson Objectives 

Students will: 

• Identify attributes of successful advocates and apply them as they create their presentations. 

• Describe the elements of compelling presentations and apply them to their own work. 

• Practice being good audience members. 

• Seek examples of community members who took on leadership roles to advocate for a cause. 

• Work together on presentations to give to school or community leaders. 

• Document their thoughts and insights about the activities in this lesson in a journal. 

Assessment Opportunities 

• Contributions to class discussion; 

• Quality of teamwork; 

• Quality of presentations according to a rating scale and their presentation rubrics; 

• Descriptions of observations in student journals; 

• Journal entries describing key takeaways from this lesson; and 

• Preparation of slide(s) for presentation. 
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Background 

Public speaking is an essential skill for success in nearly any career and most aspects of life. It is difficult to 

think of any job or situation in life where the need to feel comfortable in speaking one's opinion is unneces-

sary. By practicing this skill in safe spaces where encouragement and constructive criticism from their peers 

can help students improve, they will find it much easier to rely on their ability to advocate for their positions 

as adults. 

Persuasion is the act of using logical reasoning to convince others to do something or believe in an idea 

(Study.com). According to the philosopher Aristotle, there are three pillars of effective persuasive arguments. 

They are: 

• Ethos: having credibility and being respected by the audience. 

• Logos: basing your argument on facts and evidence, and keeping things real. Is the change you are 

asking for logical and could it really happen? 

• Pathos: evoking emotion in that the audience feels something in a profound way. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge (see above). 

In this lesson, student groups will finalize their presentations to school or community leaders on their ecologi-

cal, bioculturally diverse school grounds plan. They have been working on rough drafts of their slides or other 

means of presenting the information, according to the Presentation Rubric since Lesson 1.1. They will need 

their notes for all of the slides they have developed. This lesson is where they show their capacity to be 

change agents, engaging in environmental action civics. 

Students will begin this lesson by watching some persuasive speeches by advocates and taking note of the ele-

ments that stand out to them as being particularly effective. 

An important aspect to the students' presentations is the audience to which they will be presenting. Students 

should spend some time researching the appropriate venue for their request to change the purpose and man-

agement of the school grounds so they can better understand what the questions and concerns will be. They 

may wish to attend meetings of the body prior to getting on the agenda to present their case. Many public 

meetings are also broadcast online. 

. 
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The Lesson 

Part I. How Do We Approach Our Audience? 

1. Have students watch the video on The 3 Magic Ingredients of Amazing Presentations. 

2. In their groups, ask students to discuss the points made and whether the example given by the pre-

senter made them motivated to use his "magic ingredients" method for their own persuasive, 

transformational presentations. They can make some notes in their journals. 

3. Using the Audience Transformation Roadmap form taken from the video, ask students (in their 

groups) to watch these short presentations and see which parts of the form they can fill out. How 

did the presenters do? 

Part II. Understanding Our Audience 

• Before students can refine and finalize their presentations, they need to understand their audience. Is 

it a school committee, district school board, neighborhood group, or city council? 

• Using internet resources, interviews, and attending virtual or in-person meetings of the organization 

to which they will be presenting, have students research the purpose and mission of the organization, 

its members, format of meetings and meeting agendas, and how to request to be placed on the pub-

lic agenda to speak. Students may ask these questions: 

a. What is the purpose of this organization? What decisions or policies does it make? Is it the 

appropriate venue for our request to change the purpose and management of the school 

grounds? 

b. What is the process for being placed on the agenda to speak? How far in advance must the 

request be made? To whom is it made? In what format? 

c. How long are presenters allowed for their presentation? Will the members ask questions, or 

simply take the issue under advisement? If the latter, what follow-up might be needed to 

ensure that the request students are making is actually addressed? 

d. What format can be used for presentations? Is there a PowerPoint or other visual option? Or 

should students plan to bring presentation boards and models to illustrate their presenta-

tions? Is that a good idea in any case? Is there an opportunity to meet with the members? 

e. Do presenters need someone in the organization to introduce them? Is there someone on 

the board or council who would be willing to champion the presenters and support them? 

• Once students understand the organization, format, and make-up of the venue in which they will be 

presenting, they are ready to refine their presentations. 
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Part III. The Elements of Persuasive Arguments 

• Students should have copies of the slides (or notes from each lesson for their presentations) they 

have created in previous lessons, as well as the Presentation Rubric. 

• Using the C.A.R.R. framework have student groups refine their presentations. Include the C.A.R. in 

the presentations, and use the last R. to prepare for questions that might be asked or objections that 

could be raised: 

f. Clear Position (what do you want your audience to do?) 

g. Specific Audience (who are they?) 

h. Convincing Reasons (facts and transformative approach). 

i. Rebuttal to Your Argument (anticipate objections and criticisms). Make a list of 3 possible 

questions or objections that might come up from your presentation and give your responses. 

• Remind students that their presentations need to address the items in the Presentation Rubric, in-

cluding at least one SDG. They must adhere to the time limit (if any) required. Students may have a 

couple of extra slides or aspects of their presentation for which they choose the content to make 

their persuasive, transformative argument. 

• Student groups will take turns giving their presentations to the class, using the Presentation Rubric as 

peer feedback to rate the presentations. For each presentation, teachers should designate a differ-

ent student group to ask at least one question of each group following their presentation. 

• After each presentation, students should rate it according to the elements of the Presentation Rubric 

and give constructive feedback to each group. All presentations will have strong elements and can 

also be improved! 

• The group with the highest rating could be selected to give their presentation to the organization on 

behalf of the class. If there is a tie, the teacher could make the decision. 

• The plans created by the student groups not chosen to give the presentation on behalf of the class 

can be given to the organization as representation of other ideas considered by the students. Some-

times having more ideas helps decisionmakers understand the issues better and put together imple-

mentation options. All students should have their names on their group's plan to claim credit and ex-

hibit pride in their work! 

Part III. Preparing for the Presentation 

• The student group giving the presentation should practice it several times in front of the class and 

even before different audiences that are not familiar with the topic. They should take special note of 

the Presentation Elements part of the Presentation Rubric. 

• Ask for feedback from these groups and incorporate it into the presentation. All of the student 

groups should use the feedback to refine their own presentation skills. 
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Part IV. The Presentation 

• Before the presentation to the leadership organization, remind students that it's important to be on 

time, dress neatly, and exhibit appropriate behavior for a professional meeting. Enable as many stu-

dents in the class as possible to attend the meeting to show support for those presenting and also for 

the proposal. Such support can make a big difference when decisionmakers are evaluating new ideas! 

And showing respect as a good audience will lead decisionmakers to have a positive impression of the 

class as well as the presentation and its contents. 

• During the presentation, students who are not presenting can take notes as to the reactions and 

comments of the decisionmakers and other audience members. 

• Back in the classroom, go over this feedback and discuss it as a group. How are the students feeling 

about their presentation? Make sure to point out the strengths and positive behavior exhibited by 

the students, both presenters and those in the audience. What actions could be taken next to further 

the goal of ecological, bioculturally diverse school grounds at the school? Have students make note of 

these ideas in their journals. 

Part IV. Lesson Wrap-Up 

• Have students open their journals and record their main takeaways from this lesson, including big 

ideas, relationships, and goals. 

• Collect the journals to keep for assessment. 

Additional Resources 

Students could practice their presentations using a variation of the Back-and-Forth tool, to improve the 

clarity of their arguments. 

Six Habits of a Good Audience Member article. 

Extensions 

• Students could use alternative types of presentation for this lesson, such as taking school leaders 

onto the school grounds to explain their proposal on-site. 
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Unit 6: Reflecting on My Role as a Citizen of the World 

In this unit, students will reflect on what they have learned by participating in this project and consider how 

they have grown personally, professionally, and as a citizen of the world valuing other cultures. Please read 

the introduction to this curriculum before beginning any lessons. 

Grade Level: 6 - 12 grade or equivalent. 

Next Generation Science Standards (NGSS) Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Constructing explanations and designing solutions; and 

• Obtaining, evaluating, and communicating information. 

5E Unit Element: Evaluate 

Ecological Society of America 4DEE Framework: 

• Human-Environment Interactions; and 

• Cross-Cutting Themes. 

Enduring Understandings (the Big Ideas) 

Students will understand that: 

• Creating lasting change requires dedication, perseverance, knowledge-building, and collaboration 

with others. 

• Putting in effort and practicing new skills in pursuit of goals is necessary for success and personal 

growth. 

• Many global wicked problems such as biocultural diversity loss and climate change can be addressed 

collaboratively at a local level. 

Essential Questions 

• What skills have I learned through participating in this project that I can apply to other important ar-

eas of my life? 

• What have I learned about my own values through participating in this project? 

• Are there other challenges in society that I can apply my knowledge and skills to address? 

Assessments: 

• Contributions to class discussion; 

• Quality of teamwork; 

• Reflections in student journals; and 

• Journal entries describing key takeaways from this lesson. 
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Lesson 6.1: Reflecting on My Role as a Citizen of the World 

In this lesson, students will reflect on what they have learned by participating in this project and consider how 

they have grown personally, professionally, and as a citizen of the world valuing other cultures. 

Grade Level: 6 - 12 or equivalent. 

Subjects: Science, environmental science, ecology, social studies, communications. 

Concepts/Vocabulary: Agency, self-efficacy. 

NGSS Performance Expectations: 

Middle and high school: 

• Asking questions and defining problems; 

• Constructing explanations and designing solutions; and 

• Obtaining, evaluating, and communicating information. 

5E Unit: Evaluate 

ESA 4DEE: 

• Human-Environment Interactions; and 

• Cross-cutting Themes. 

Universal Design for Learning Connections 

Key knowledge (Students will know that): 

• Agency is an important skill to develop in order to influence your own thoughts and behavior and 

have faith in your ability to handle different situations. 

• Through the representation of many cultures more impactful solutions can be found to address prob-

lems. 

Key skills (Students will be able to): 

• Self-assess their growth personally, professionally, and as a citizen of the world. 

• Express their own values through this self-assessment. 

• Consider how to apply skills and knowledge to other societal challenges. 

Key dispositions (Students will value): 

• Their own abilities to grow their knowledge and skills to effectively contribute to a project that will 

support biocultural diversity in their own community. 
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• Self-expression and the perspectives of others. 

• Taking what was learned through participation in this unit and applying it to other personal, profes-

sional, and societal challenges. 

• Being a citizen of the world who recognizes that sustainability is paramount for all living beings to live 

their best life. 

Technology Connections: Internet resources (optional) 

Materials: 

• Notebooks/electronic journal for each student to be used throughout the project as observation jour-

nals; 

• Journal observations from throughout this project; and 

• Large paper for presentations (or other means of displaying the information) (optional). 

Estimated Time for Lesson: 2 45-minute class periods. 

Lesson Objectives 

Students will: 

• Use a rubric to reflect on their participation in this project and consider how they have grown person-

ally, professionally, and as a citizen of the world valuing other cultures. 

• Document their thoughts and insights about the activities in this lesson in a journal. 

Assessment Opportunities 

• Contributions to class discussion; 

• Quality of teamwork; and 

• Journal entries describing key takeaways from this lesson. 

Background 

A sense of agency is invaluable for all of us to develop. Agency or self-efficacy is the sense of control that you 

feel in your life, your capacity to influence your own thoughts and behavior, and having faith in your ability to 

handle a wide range of tasks and situations. Your sense of agency helps you to be psychologically stable, yet 

flexible in the face of conflict or change. Having a strong sense of agency helps us make decisions and feel able 

to deal with the consequences, whatever they may be. 
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One of the goals of this project is to support students in developing their capacity as change agents able to 

influence and catalyze actions on their own school grounds. These skills are transferable to other aspects of 

life. In this lesson, students will self-assess their growth and reflect on what participating in this project has 

meant to them. 

Getting Ready to Teach 

This lesson follows a sequential step pattern and requires background knowledge (see above). 

Students should be prepared to spend part of this lesson outside on their school grounds. 
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The Lesson 

Part I. Understanding the Concept of Agency or Self-Efficacy 

Talk with students about the concept of agency, also referred to as self-efficacy. Show them these videos: 

Ask students to work in groups to discuss the concept of agency/self-efficacy. Have them consider these 

questions and make some notes in their journals: 

• When have they exhibited these characteristics? 

• When have they cheered others on as they worked to overcome obstacles, and how did that 

feel? 

• How did it feel to accept feedback and try to incorporate it into future work? 

• How has this project impacted your feelings of agency? 

Part II. Assessing Growth in Our Own Personal Agency 

• Part or all of the rest of this lesson can take place outdoors on the school grounds. 

• Give students the Agency Rubric. 

• Review the rubric to ensure that everyone understands all of the questions. Ask students to fill it out 

based on their assessment of their own personal agency. 

• Explain that you will not collect these rubrics, that they are intended as a means for personal reflec-

tion and identification of areas for self-improvement. 

Part III. Reflecting on Our Project 

• To cap off the project, engage in discussion about how students think about what was accomplished 

and how they feel to have been involved as change agents. 

• Here is a list of questions you could use to guide the conversation: 

a. How would you define success with regard to our project? 

b. How do you feel about your role in the project? 

c. Which parts of the project did you enjoy the most, and which parts did you enjoy the least? 

d. Do you believe you have grown in your knowledge and acceptance of other cultures? 

e. What aspect of the project are you interested in learning more about? Biodiversity, nature-

culture connection of cultures in different places, science behind evaluating biodiversity, pol-

icy making, being an advocate, others? 

f. What steps do you think could be taken to further the project? 

g. What knowledge, skills, and values will you take from this project to other parts of your life? 
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Part IV. Lesson Wrap-Up 

• Have students open their journals and record their main takeaways from this lesson, including big 

ideas, relationships, and goals. 

• Collect the journals for assessment, then return the journals to students for them to keep as a per-

sonal record of their participation in this project. 

Additional Resource: How to Develop Your Sense of Agency article 

Extensions 

• Students could follow up on the steps that need to be taken to implement their plans for improving 

biocultural diversity on the school grounds. 

• They could also branch out into the community with their plan and explore different types of support, 

including financial, volunteer help, donations of plants or materials, etc. 
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