Where Did All the Species Go?
Analysing global biodiversity patterns and threats using real species occurrence data from four ecosystems
	Lesson Overview

	Description
	The purpose of this lesson is to use real species occurrence data from four contrasting ecosystems to help students understand how biodiversity varies across the planet and why it is under threat. Working with data from the Amazon rainforest, Appalachian forest, Great Barrier Reef, and Arctic tundra, students calculate species richness, analyse conservation status trends, filter data to isolate the most threatened species, and map their locations geospatially to identify human impacts. By comparing findings across all four ecosystems as a class, students build the understanding that biodiversity loss is not a single local problem but a global pattern driven by interacting human and climatic pressures that play out differently in different places.

	Subject Area(s)
	ScienceMathematics

	Grade Band(s)
	9-10



	Learning Progression Alignment

	Strand
	Strand D — Interpreting Problems and Results

	Substrand
	Substrand D.2. — Problem Identification and Question Formation 

	Concept
	Concept D.2.4 — Relevant conclusions — Ensure that increasingly complex analysis steps remain useful for the original question, and that the method does not distract from the problem.
· 9-10.D.2.4a: Formulate a statement that directly addresses the original investigation question, incorporates relevant statistical data to substantiate the conclusion, and interprets the statistical results to explain their broader implications in practice.
· 9-10.D.2.4b: Identify statements that do NOT include descriptions of the data and context implications that address the original investigation question.

	NGSS
	NGSS HS-LS2-7 (biodiversity)HS-LS4-5 (human impacts)AP Biology Big Idea 2.D data skills: multi-condition filteringgeospatial mapping



	Tool(s)

	Type
	No-Code

	Tool
	CODAP

	Programming Language
	

	Other Tech Notes
	




	Lesson Materials

	Dataset
	Amazon Rainforest     
Appalachian Forest     
Great Barrier Reef     
Arctic Tundra

	Student Document(s) & File(s)
	Biodiversity Student Materials

	Teacher Document(s) & File(s)
	Biodiversity Teacher Key.docx

Ecosystem

Ecosystem - Wikipedia

Ecosystems | U.S. Geological Survey

Ecosystems - Their Types and Functions

The Amazon Rainforest | World Wildlife Fund

Amazon Rainforest | Wildlife of the Amazon Jungle | Nature Documentary

Appalachian–Blue Ridge forests - Wikipedia

Know Your Cover: Southern Appalachian Forest Types

https://barrierreef.org/the-reef/facts?gad_source=1&gad_campaignid=23430471515&gbraid=0AAAAADNcdQpnNVeDVrc8pD9Me3FUKH9jw&gclid=EAIaIQobChMI5r3mtaWjlAMVHSrUAR0KBQzyEAAYASAAEgKgw_D_BwE

Great Barrier Reef - Wikipedia

Great Barrier Reef

Great Barrier Reef | BBC Select

Tundra - Wikipedia

Tundra Biome

https://mainepublic.pbslearningmedia.org/resource/tdc02.sci.life.eco.arctic/arctic-tundra/


[bookmark: _heading=h.ur76s52m4360]
	Lesson Plan

	Lesson Focus
	By the end of this lesson, students will understand that biodiversity varies measurably across ecosystems, that real species occurrence data can reveal where and why species are threatened, and that conservation decisions require weighing multiple lines of evidence rather than relying on a single metric. Students will be able to filter, map, and interpret biodiversity data, and to argue from that data about where conservation action is most urgently needed.

	Content Objective(s)
	Students will be able to analyse biodiversity patterns and threats globally by comparing species richness, taxonomic diversity, conservation status, and observation trends across four contrasting ecosystems.

	Prerequisite Knowledge & Skills
	· Basic understanding of ecosystems and biomes,  students should know that different regions of the world support different communities of organisms and that physical conditions like temperature, rainfall, and salinity shape what lives where
· Familiarity with food webs and trophic levels,  not in detail, but enough to understand that species depend on each other and that losing one species can affect others
· Understanding that human activities affect natural environments, deforestation, pollution, climate change, and overfishing should not be new concepts, even if students have no quantitative understanding of their scale
· Ability to read a bar chart and a line graph,  students need to interpret what a rising or falling trend means and what the height of a bar represents
· Basic understanding of what extinction means and that it is permanent

	Lesson Details

	Lesson Hook & Warm-up

5 mins
	STUDENT FACING
· You will be asked the question: "Scientists Warn One Million Species Face Extinction - But Which Ones, and Where?" 
· Turn and talk with your neighbor and discuss what information you need to answer that question.
· Next, share what you discussed with your partner with your whole class.

	
	TEACHER FACING
Show the headline: "Scientists Warn One Million Species Face Extinction - But Which Ones, and Where?" 
· Ask students: what information would you need to answer that question? 
· List responses on the board. 
· Students will naturally generate the analytical framework for the lesson
· species counts
· location data
· threat trends 
· Tell them they are about to build exactly that analysis using real data.

	Activity 1

10 mins
	STUDENT FACING
· Answer the question in section 1 discussing some background information.


	
	TEACHER FACING
Allow students to work together and complete section 1 in the student worksheet.


	Activity 2

30 mins
	STUDENT FACING
· Complete section 3 and 4 in the student worksheet, again, working with a peer and discussing as you complete the exercise. 

	
	TEACHER FACING
· Share the datasets with the students.
· Walk around and guide students with their graphs and any questions they may have.


	Lesson Synthesis

30 mins
	STUDENT FACING
· Analysis Questions: answer them to the best of your ability.

	
	TEACHER FACING
· Give students time to answer the analysis questions.
· Again, walk around the room and help students where needed.


	Closing Activity 

10 mins
	STUDENT FACING
· Complete the class comparison table. 
· Share your data with others in the class.
· Answer the questions.

	
	TEACHER FACING
· Place an empty comparison table on the front board (or create one on the white board). 
· Have students fill in their data.
· Discuss
· Have students answer the questions that follow.

	Student Follow Up & Practice
	Before and after a known event: 
· Students filter their dataset to compare species observations and threatened proportions in the five years before and five years after a specific documented event - the 2016 Great Barrier Reef bleaching, the 2019 Amazon fires, or a specific deforestation surge. 
· They calculate whether the threatened proportion changed significantly and write a paragraph arguing whether the data supports a causal connection.
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