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Unit: Endangered Species Recovery Planning

Lesson Overview: Students will be able to compare and contrast what it means for species to be threatened versus endangered, as well as the threats facing species that cause them to be threatened/endangered. At the end, they will learn about how people can positively or negatively affect species depending on their roles, and conservation actions that can be taken to save species from extinction.

Curriculum Standards Aligned with Objectives:
Next Generation Science:
· MS-LS2-5 Ecosystems: Interactions, Energy, and Dynamics
· Evaluate competing design solutions for maintaining biodiversity and ecosystem services.*
· [bookmark: _13uvlvmqntzv]MS-ESS3-3 Earth and Human Activity
· Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.*
Arizona Science Standards:
· Grade 6
· 6.L2U3.11
· Use evidence to construct an argument regarding the impact of human activities on the environment and how they positively and negatively affect the competition for energy and resources in ecosystems
· 6.L2U3.12
· Engage in argument from evidence to support a claim about the factors that cause species to change and how humans can impact those factors
· Grade 7
· N/A
· Grade 8
· 8.E1U3.8
· Construct and support an argument about how human consumption of limited resources impacts the biosphere.


This lesson can be completed in one day or over the course of two days. For a one day lesson, complete parts 1, 2, and 3, and skip part 4. For a two day lesson, complete parts 1 and 2 on day 1, and parts 3 and 4 on day two. Below it is written in a two day format.

DAY 1

Part 1: What are endangered and threatened species?
1. Learning Goal: Students will understand what it means for a species to be considered endangered or threatened under different contexts (aligns most closely with objective from Arizona Science Standards 6.L2U3.12)
a. Learning Outcome: Students will learn the definitions of endangered and threatened, and be able to give examples of organisms that fall in these categories
b. Materials needed for these activities
i. Whiteboard
ii. Projector
iii. Photos of threatened and endangered species→ in person constraint would be access to a printer
iv. Laptops/phones for students
v. Laptop for teacher to project powerpoint lecture
vi. For remote lesson: students need their own laptops with access to the internet and zoom installed
1. Constraints would include ensuring students have access to a laptop and a good wifi connection
c. Activities: 
i. Step 0: The day before class, students are given the homework assignment to look up what an endangered species is, and find a picture of an endangered species to bring for the lesson. They will attach it to the worksheet here. For a two-day lesson, this piece could be conducted at the beginning of the day 1 class.
ii. Step 1: The instructor will have the photos of all of the endangered species brought in by the class, and will have the students either physically attach them to the whiteboard, or digitally attach them to a google slide that will be projected for the class discussion. For a remote lesson, this piece would be completed via google slides and screen sharing, with students all adding their slides at once
iii. Step 2: The instructor will introduce the Word cloud activity, where students will type on their laptop/phone into the website what they think it means for a species to be “endangered” or “threatened”, with the website projected so the students can see in real time what they all think it means for a species to be endangered. The students will be able to have access to their homework to pull upon the knowledge they looked up before. As the word cloud is displayed, the instructor will allow time for the students to comment on trends they see in the words and how it may connect to the species they chose. For a remote lesson, the instructor will share the screen of the word cloud and will facilitate the discussion with students through the chat and the handraising function.
1. Acceptable answers: endangered/threatened species are rare, there are not many of them in the wild, they are declining, there are less of them, often their endangerment is caused by humans
iv. Step 3: Lecture where the instructor goes over the formal definitions of threatened and endangered with examples, and explains some of the organizations that have different requirements for a species to be considered endangered or threatened (IUCN, Endangered Species Act in the US). For a remote lesson, the instructor will share their screen to give the powerpoint lecture. Students will follow along by filling out a worksheet.

Part 2: What threats are facing endangered and threatened species?
2. Learning Goal: Students will understand the scope and seriousness of the threats facing endangered and threatened species  (aligns most closely with objective from Arizona Science Standards 6.L2U3.11, 6.L2U3.12 and 8.E1U3.8)`	
a. Learning Outcome: Students will be able to identify and articulate threats to endangered and threatened species
b. Materials
i. Paper and pencil/pen for minute paper
ii. Desks arranged in groups of 4 or longer tables to fit 4 students for think-pair-share in the middle of the classroom, with room on the edges for the poster board activity
iii. Poster board (preferably sticky post-it poster board students can stick on walls/cabinets), colored pencils/markers, tape
iv. For remote lessons: students need their own laptops with access to the internet and zoom installed, as well as access to google slides.
v. Constraints would include ensuring students have access to a laptop and a good wifi connection
c. Activities:
i. Step 1: The instructor will have the students post what they think a threat is in another word cloud poll. For in person, the instructor can also have the students write the one minute paper, which the instructor will collect, about what the students think a threat is. For a remote lesson, students will fill this out on their worksheet.
1. Acceptable answers for threats: things that cause someone/something to be in danger, at risk, hostile action, could cause damage
ii. Step 2: The instructor will have the students discuss their minute papers through think-pair-shares with a classmate, where they will discuss their definitions of threats that they posted to the word cloud, and record their answers on their worksheets, and will have some pairs report out what students talked about. Then, the instructor will ask the groups to work together to brainstorm what threats they think face endangered species via a matching game, which will appear on a powerpoint and they will also have space to record on their worksheets. (At the end of the whole lesson, the instructor will collect the papers. For a remote lesson, students will be placed in breakout rooms and then come back to the class to share what they learned from their classmates, adding more details to their worksheets.)
1. Acceptable answers for threats facing endangered species: habitat loss, climate change, pollution (air, land, water, plastic), hunting/poaching, overexploitation, disease/predation
How a US species is listed
i. Threatened habitat/range
ii. Overutilization
iii. Predation/disease
iv. Regulatory mechanisms
v. Other threatening natural or anthropogenic factors 
iii. Step 3: The instructor will lead a lecture to explain in more detail the threats facing endangered species. For a remote lesson, the instructor will share their powerpoint screen in zoom.
iv. Step 4: The instructor will have the students in groups of 4 creating wanted posters via a case study, where students will be assigned/choose a species from the board and explain the threats they are faced with. The instructor will move between groups and talk with them as they make their posters. For a remote lesson the students would be in breakout rooms, working collaboratively on Google slides on their posters, with the instructor popping in and out of the breakout rooms. 
v. Step 5: The conclusion of the poster activity will end in a gallery walk, with presentations where the groups will explain why their species is facing a specific threat, and the instructor/classmates asking questions about why the group chose the threats they did. For a remote session, at the end, everyone will go into the main room and each group will share their screens one by one and present their slides, with room for comments/questions via chat or hand raising.
DAY 2

Part 3: How are endangered and threatened species positively or negatively affected by human actions?
3. Learning Goal: Students will learn to empathize with the plight of endangered species, and be able to identify the roles that people have in positively and negatively impacting them (aligns most closely with objective from Next Generation Science MS-LS2-5 Ecosystems: Interactions, Energy, and Dynamics and MS-ESS3-3 Earth and Human Activity)
a. Learning Outcome: Students will learn and be able to explain how people can have positive or negative effects on the recovery endangered and threatened species, where recovery is defined as having enough endangered and threatened species in the wild that they no longer need help from humans. This includes learning the effects of groups of people such as scientists, policymakers, the public, private landowners, and non-governmental organizations, on endangered and threatened species.
b. Assessment: Summative assessment because it is assessing what they learned at the end of the class by synthesizing it all together.
i. Case study and Decision making: Students will play a “board game” where they take on the position of a species, and learn how people can positively or negatively affect them.
c. Materials
i. Board game
1. Game board
2. 4 species pieces
[image: ][image: ][image: ][image: ]
3. Population chips (will use colored bingo chips)
4. Dice
5. For remote lessons: students need their own laptops with access to the internet and zoom installed, as well as access to the google slides board game.
6. Constraints would include ensuring students have access to a laptop and a good wifi connection

d. Activity
i. Step 1: After gallery walk, lecture where the instructor will explain the recovery planning process, and the roles of different stakeholders in conservation actions, and the instructor will introduce the summative assessment.For a remote lesson, this will be done via screen sharing.
ii. Step 2: Break back into small groups for the Board Game activity 
1. Board Game: This would help the students learn more about how people can positively/negatively impact change for species. 
i. Instructions: https://docs.google.com/document/d/1I_xKLeHb7S0NKchQ7npSQhwAgB6ihU_UnPLXm6fHTcs/edit?usp=sharing 
ii. Link to board: https://docs.google.com/presentation/d/1TlVzfQcu8tftnA_9nIvxmppBGqaZNkh0_nwIRUO0oX0/edit?usp=sharing 
iii. Start: Each student will pick a species to play as. They will start out with 10 populations, with the goal of increasing as they go and not going extinct (losing all populations).
iv. As they go around the board, they will roll a dice and land on a color. Each color will represent a stakeholder: scientist, policymaker, private landowner, non-governmental organization, and general public 
v. There will also be spaces that affect all players
vi. Once they land on a color, there will be an action written on it, which can be positive or negative. Depending on the space they will lose or gain more species in their population
vii. With each turn, they will gain or lose more species, and at the end, they player with the most species saved will win
viii. For a remote lesson, the students will play the board game via google slides, moving their pieces with their mouses and rolling a virtual dice and would keep track of their populations by manually adding and subtracting instead of having pieces. The students would have access to a link for their group’s board and play in breakout rooms
2. At the end of the board game, they will debrief with the class about what actions resulted in positive change and what resulted in negative change
In the end, will talk about the importance of all of these groups working together to help save the species
Students will fill in their worksheets with the positives and negatives as we discuss
Have the students think about if they had control over the actions of each of the stakeholders: what would they do in that situation to help save the species?
i. If completed for a one-day lesson: Have them complete the exit ticket now via Google Form
1. For a two day lesson, if want more info on what the students are learning, can have 2 exit tickets
ii. For a remote lesson, after they play, we would regroup in the main session and discuss what they learned, still fill out the same exit ticket
Part 4: How can humans use their different roles to positively impact endangered and threatened species?
4. Learning Goal: Students will understand the actions people can take to save endangered and threatened species. (aligns most closely with objective from Next Generation Science MS-LS2-5 Ecosystems: Interactions, Energy, and Dynamics and MS-ESS3-3 Earth and Human Activity)
a. Learning Outcome: Students will learn and be able to explain the actions different groups of people can take in order to work together to help save species. This includes learning the effects of groups of people such as scientists, policymakers, the public, private landowners, and non-governmental organizations, on endangered and threatened species.
b. Assessment: Summative assessment because it is assessing what they learned  about what it means for a species to be endangered, the threats and human actions that cause them to be endangered, and the roles humans can take to save species from extinction by asking students to synthesize it together in one project. Students will choose a species that they want to write a recovery plan for, and will use suggested resources (ie Endangered Species Act documents, IUCN Red List data, etc.) to write a recovery plan and explain it to the class. Within the recovery plan, they will specify roles for all of the stakeholders from the board game (governmental official, private landowner, NGO, scientists, the public). The goal is for the students to develop a recovery plan from the perspective of multiple different stakeholders and not just policymakers.
c. Materials
i. Written report
1. Laptops with google docs
2. Access to library databases and/or websites relevant to conservation actions (IUCN, USFWS)
3. For remote lessons: students need their own laptops with access to the internet and zoom installed, as well as access to google docs.
4. Constraints would include ensuring students have access to a laptop and a good wifi connection
ii. Skit/powerpoint→ in person constraint would be resources at home to make videos or props for skits
1. Powerpoint: Google slides to collaborate
2. Skit: props if students so choose (TBD depending on creativity of the group), google docs for script
3. For remote lessons: students need their own laptops with access to the internet and zoom installed, as well as access to google slides.
4. Constraints would include ensuring students have access to a laptop and a good wifi connection
d. Activities
i. After the students have learned the positive and negative ways humans can help species, the instructor will focus on the positives, and through a mini lecture, explain the conservation actions that can be taken to save species
1. This will include showing them examples of the RedList conservation actions and United States Fish and Wildlife Service recovery plans through their respective websites
ii. Now that the students have seen what could happen, it’s their turn to design a recovery plan for an endangered species of their choice!
iii. If the instructor so chooses to have their students do their own report with the role of stakeholders with the video presentation, give time to introduce that
1. For a remote lesson this would be via a shared screen and explanation for the report and presentation
2. The instructor can use this rubric
3. Written report where each student will work together to develop a recovery plan
This will be OPTIONAL depending on what the primary instructor for the class wants to do (if they want a one day lesson, can skip this)
For a remote lesson, this would happen via google docs
Link to template for students to fill out here: https://docs.google.com/document/d/1u9nZWw4MAg8YrbXlr5IkH0R6NiHF9G4pgZEZtnBUBCg/edit?usp=sharing 
4. Presentation of either a powerpoint or skit where the students will explain to their classmates how their species will be saved through the plan they created.
Most likely, if I am facilitating this for my lesson, it will be a skit where students will role play different positions of those involved in recovery planning (ie scientist, policymaker, wildlife manager, etc)
For a remote lesson, a powerpoint would be easiest, or a scripted skit potentially
5. If completed for a two-day lesson: Have them complete the exit ticket now via Google Form
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