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This educator guide describes an interactive lesson and interdisciplinary research activity 
designed for high school biology, life science, or environmental studies classes in which 
students identify and evaluate solutions for reducing human impacts on the environment and 
biodiversity.  
 
In the interactive lesson, students will learn how various kinds of data and information can be 
gathered to create a biodiversity timeline that serves as evidence of, and gives you 
insights into, changes in a population of a species. The interactive lesson walks students 
through an example timeline about bald eagles, a species whose population size has 
fluctuated throughout history due to human impacts. Students will engage with an example 
analysis of trends and patterns in the evidence -- examining the stability of the bald eagle 
population and evaluating various solutions that impacted the eagles’ population.  
 
In the research activity, students will create a timeline that will serve as a tool for exploring 
biodiversity through the lens of a single species. They will select a plant or animal with a 
history of population shifts and gather evidence regarding the changes using historical 
accounts, research materials, and first-person interviews. They then will build a timeline and 
analyze the data, communicating the history of their species. By investigating these issues 
through an authentic research process, students will gain a deeper understanding of the 
interconnectedness of humans and the environment and the impact human activities can 
have on biodiversity.  

 
Targeted Grade Levels: 9 – 12 
 
Estimated Length:  

•   Interactive Lesson on Biodiversity Timelines: 60 minutes 
•   Research Activity: 2-3 weeks  

 
Learning Goals:  

•   Students will gather, organize, and interpret data to document a history of environmental 
change related to a specific species.  

•   Students will identify causational relationships between human activities and fluctuations in 
population size of a selected species.  

•   Students will evaluate and compare solutions for reducing human impacts on the environment 
and biodiversity. 

 
Alignment to Next Generation Science Standards (NGSS): 

HS-LS2-2 
Use mathematical representations to support and revise explanations based on 
evidence about factors affecting biodiversity and populations in ecosystems of 
different scales. 

Overview 
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HS-LS2-6 
Evaluate the claims, evidence, and reasoning that the complex interactions in 
ecosystems maintain relatively consistent numbers and types of organisms in stable 
conditions, but changing conditions may result in a new ecosystem. 

HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of human activities on 
the environment and biodiversity. 

 
Materials:  

•   Building A Biodiversity Timeline resource on PBS LearningMedia, where you can find:  
-‐   Interactive Lesson 
-‐   Support Materials:  

§   For Students 
•   American Alligator Recovery Timeline 
•   White-tailed Deer Recovery Timeline 
•   Wild Turkey Recovery Timeline 

§   For Teachers 
•   What Is Missing? Submission Guidelines 

§   Student Handouts 
•   Biodiversity Timeline: Conducting Interviews 

•   Internet and library resources on species  
 
 
 

•   Review the Interactive Lesson to prepare for facilitating discussion of biodiversity and the 
bald eagle.  

•   To jumpstart the species selection process for students in the research activity, develop a list 
of species they may want to explore. Here are a few resources that provide information on 
stories of species around the world: 

-‐   US Fish and Wildlife Service 
§   “Endangered Species: Success Stories” 

https://www.fws.gov/endangered/map/index.html 
§   “Recovery Plans”  

https://www.fws.gov/Endangered/species/recovery-plans.html 
•   US Fish and Wildlife Service develops and implements recovery plans 

that help increase species’ populations and manage threats. 
-‐   Convention on International Trade in Endangered Species (CITES) 

http://www.cites.org/eng/disc/what.shtml 
-‐   The IUCN Red List of Threatened Species  

http://maps.iucnredlist.org/index.html 
-‐   National Oceanic and Atmospheric Administration (NOAA), “Office of Protected 

Resources” http://www.nmfs.noaa.gov/pr/species/index.htm 
§   Population trends are included within individual species listings. 

•   Optional: watch the videos referenced below for background information on biodiversity. 
These videos present recent ideas and developments in biodiversity research, but may not be 
appropriate for classroom use.  

-‐   California Academy of Sciences: “Ecosystem Services” The video uses whiteboard 
animation to describe three types of value associated with global biodiversity.  

Educator Preparation  
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Length: 9:02 https://www.pbslearningmedia.org/resource/ecosystem-
services/biodiversity-videos/ 

-‐   PBS Nature: “The Loneliest Animals. Web-Exclusive: The Importance of Biodiversity”  
Length: 2:42 http://www.pbs.org/wnet/nature/the-loneliest-animals-web-exclusive-
video-the-importance-of-biodiversity/4942/ 

-‐   PBS Newshour: “Nobel Laureate Explores Links between Climate Change, 
Biodiversity.” The video presents examples of biodiversity’s role in finding new 
medicines for cancer, diabetes, pain relief, and stomach illnesses in humans. 
Length: 10:26 http://www.pbs.org/newshour/bb/environment-july-dec09-
biodiversity_12-18/ 

 
 
 

•   Species: a group of similar organisms; for animals, a group of similar organisms that can 
reproduce with one another in nature and produce fertile offspring.  

•   Biodiversity: variation in the living world; includes diversity at three different scales: genetic 
diversity within a single species, species diversity within an ecosystem, or ecosystem 
diversity across an area or the whole planet.  

•   Timeline: a chronological list of events list events useful to show trends, visualize change over 
time, and suggest connections and causes between events for further research. 

 
  
 

•   Introduce students to the topic of biodiversity. You can say something like: Why is it 
important to protect and preserve the organisms with whom we share the planet? There are 
many reasons—biodiversity provides humans with different medicines, and sources of food 
and building material. It helps with cleaning our air and water. However, in some cases, 
human activities have had a negative effect on global biodiversity. There have been many 
different solutions that have been developed for reducing some of these impacts on the 
environment. 

-‐   Ask your students to brainstorm the ways in which they directly or indirectly benefited 
from biodiversity in the past week.  

•   Introduce students to the interactive lesson. In it, students will explore a species timeline that 
focuses on the ways in which human behaviors have affected the bald eagle population.  

-‐   If students aren’t familiar with bald eagles, visit http://www.dceaglecam.org/ to see a 
live view of the nest of pair of bald eagles in the U.S. National Arboretum. [For best 
results, open in Google Chrome.] 

-‐   Students should proceed from screen to screen in the 13-page interactive lesson. On 
some screens, they will be asked to answer a question and write a few notes. 

-‐   After this interactive lesson, they will be creating their own species biodiversity 
timelines. 

•   After students complete the interactive lesson, discuss biodiversity.  
-‐   Ask, “Why is biodiversity important?” Sample answers: The health of our planet 

depends on its biodiversity of plants and animals; the greater the biodiversity present, 
the healthier the system. Biodiversity provides us with things we depend on like food, 
medicines, building material, clean water, and fertile soil (i.e. goods and services). 

 

Vocabulary  

Procedure  
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-‐   Ask, “What kinds of problems can occur with a significant loss of biodiversity?” 
Sample answer: Ecosystems could become unhealthy, unstable, and less productive. 
Humans could lose essential goods and services.  

•   Introduce students to the research activity where they will be building their own biodiversity 
timelines. You may choose to have students work individually or in teams. 

-‐   Distribute the example timelines from the What Is Missing? site (alligator, white-tailed 
deer, and wild turkey). Students can make timelines similar to those found on the site. 
Discuss with students:   

§   Format: Each timeline is organized in chronological order from top to bottom, 
and each entry contains a date, a title, an image, an image credit, and a 
historical observation with a citation.  

§   Sources: Each entry was gathered from a specific source, ranging from 
governmental websites, published books or journals, articles online, and 
legislation.  

§   Dates: Each timeline documents a story of decline in a species’ population, due 
to human impact, and recovery, due to conservation solutions. Entries indicate 
various phases in the history of the species. 

-‐   Ask students to brainstorm additional species that they may want to explore, building 
off the list of species prepared in the      Educator Preparation section above.  

 
 
  

1.   Select Species 
•   Scaffold student choices using the following criteria: 

-‐   The selected species should have a long history of intersecting with humans, so 
students can gather enough entries for analysis through a timeline.  

-‐   Additionally, selected species should have a history of significant decline and recovery 
because the activity asks students to identify and evaluate solutions to shifts in a 
species’ population due to human activity. 

-‐   Optional: The selected species has a connection to your state or region. 
•   Finding charts of data related to a species’ 

population can be useful in evaluating if a 
certain species is a good fit for a biodiversity 
timeline. Many internet resources track the 
health of species. An example from the US 
Fish and Wildlife Service showing the number 
of bald eagle breeding pairs in the lower 48 
states from 1963-2006 is shown to the right.   

-‐   Suggested sources from the      Educator 
Preparation section above:  

§   US Fish and Wildlife Service 
•   “Endangered Species: Success Stories” 

https://www.fws.gov/endangered/map/index.html 
•   “Recovery Plans” -- US Fish and Wildlife Service develops and 

implements recovery plans that help increase species’ populations and 
manage threats. 
https://www.fws.gov/Endangered/species/recovery-plans.html 

 

https://www.fws.gov/Midwest/eagle/population/chtofprs.html 

 

 
Research Activity  
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§   Convention on International Trade in Endangered Species (CITES) 
http://www.cites.org/eng/disc/what.shtml 

§   The IUCN Red List of Threatened Species  
http://maps.iucnredlist.org/index.html 

§   National Oceanic and Atmospheric Administration (NOAA), “Office of Protected 
Resources.” Population trends are included within individual species listings. 
http://www.nmfs.noaa.gov/pr/species/index.htm 

-‐   If you’d like students to focus on local species, here are a few suggested sources:  
§   Local libraries often contain a local history section and the librarian can also 

serve as a reference  
§   Those experienced in the region often have a broad overview of its ecological 

biodiversity that can give students much-needed context. Students can conduct 
interviews to jumpstart their research. 

•   Potential interview sources:  
o   Elders in the community  
o   Fish and game officials 
o   State wildlife researchers  
o   Farmers 
o   State environmental office researchers 
o   Ecology researchers at a local university 

•   Suggest internet searches queries to help students progress. Remind them to keep longer 
names in quotation marks so that the search engine treats it as a phrase.  

-‐   Suggested search queries: 
§   [Name of state or region] “threatened animal recovers” 
§   [Name of state or region]  threatened species “coming back”  
§   [Name of state or region]  endangered plant rebounds 

•   Students should compile a general summary of the history of the species from this preliminary 
research. You should review this summary of their selected species to ensure it fits the criteria 
before they begin the in-depth research and investigation.  

-‐   Optional: Have students do a 1-minute “pitch” session to the class explaining why they 
selected their species and what they are going to focus on in their in-depth research 
and investigation.  

 
2.   Research and Investigate to Gather Evidence  

•   Students will need to gather historical and current observations about their selected species. 
Timelines should include enough entries to sufficiently document the story of decline, 
solutions, and recovery over time. Entries could come from a specific person offering a 
careful first-hand observation or data on the topic.  

•   Information for each entry can be gathered first-hand, from interviews with people like those 
listed in the “Select Species” section above, or from primary sources.  
-   Provide support to students conducting interviews with the “Biodiversity Timeline: 

Conducting Interviews” handout. 
-   Using the suggested websites and search queries listed under the “Select Species” 

section above as starting points, guide students in gathering observations from 
credible sources: 

§   Look for books or ecology journals on plants and animals. 
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•   These primary source books often provide background history on a 
species, as well as contain first-person historical accounts that can be 
used as observations on the timeline.   

§   Look for websites that end in .edu, .gov, or .org.  
•   Look for the sponsor of the information and identify their perspective.  

o   Note: Biased observations can give us insight into attitudes of the 
time around the issue. If students plan to include such information 
in their own timeline, they need to also include a few statements 
explaining the context around the point of view of the author. 

§   Check whether the source provides references or citations for their statements. 
Is there a works cited section at the end of the material? 

•   Students should record the observation as well as the date it was made and a reference 
citation for the source. 
-   Guide students in the appropriate use and format of citations.  

 
3.   Create Timelines  

•   Advise students that each entry in the timeline should have: 
-‐   Date 
-‐   Title 
-‐   Image 

§   Students should aim to match the time period of the observation with the time 
period of the image, when possible.   

§   Provide guidance on finding license-free images to accompany each entry.  
•   “Finding Public Domain & Creative Commons Media” from Harvard Law 

School http://guides.library.harvard.edu/c.php?g=310751&p=2072816 
•   Creative Commons http://search.creativecommons.org/ 

-‐   Image credit 
-‐   Observation  
-‐   Citation for the observation  

•   Determine the desired format for the timeline, such as a digital slideshow or physical poster 
board presentation.   

 
4.   Analyze Timelines 

•   Timelines that show a species’ population over time can be the starting point for a range of 
analysis activities for students, such as the ones outlined below.  

-‐   Human Activity and Biodiversity 
In this analysis activity, students examine the evidence in their timeline and use it to 
identify, describe, and evaluate casual links between human activities and adverse 
impacts on biodiversity. Examples of human activity could include overpopulation, 
habitat destruction, pollution, introduction of invasive species, and climate change. 

§   Ask students to make a list of these various kinds of impacts that humans have 
had on their species’ population, and describe any specific mechanisms behind 
this impact.  

•   For example, “New construction in this part of the park cut down the 
trees that were the habitat for this species. They no longer had a place to 
live in this portion of the park, so they did not survive.” 

-‐   Evaluating Solutions 
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In this analysis activity, students identify designed solutions that were employed to 
reduce the impacts of human activities on biodiversity. 

§   For each solution identified, students should do at least one of the following: 
•   Describe how the solution decreased the negative effects of human 

activities on their selected species. 
•   Describe the criteria (amount of reduction of impacts and human activity 

to be mitigated) and constraints (for example, cost, human needs, and 
environmental impacts) for the solution to the problem, along with the 
tradeoffs in the solution. 

•   Evaluate the proposed solution for its impact on overall environmental 
stability and changes. 

•   Examine and evaluate the cost, safety, and reliability, as well as social, 
cultural, and environmental impacts, of the proposed solution that 
addresses a specific human activity that is harmful to an ecosystem. 

§   Extension: Students can recommend improvements to the solution that could 
further reduce environmental impact and loss of biodiversity while addressing 
human needs. 

 
 
 

•   Based on the criteria you have outlined for successful completion of this research project, 
student work could be assessed by 
 

Number of 
events 

Does the timeline include enough entries to sufficiently document the story of 
decline, solutions, and recovery throughout the history of the selected 
species?   

Depth of 
research Does the timeline outline the full scope of the history of the selected species?  

Variety of 
data 

Do the entries cover a range of time periods and come from a mixture of data 
sources? 

Credibility 
of sources Are citations included and are they from reputable sources? 

Analysis of 
events  

Did the student effectively identify patterns, trends, and causational 
relationships between human activities and fluctuations in population size of 
the selected species? Have claims been made from relevant evidence? 

Strength of 
contextual 
information 

Did the student provide sufficient context for the observations of events in 
the history of the species, describing the human impacts and the solutions in 
their analysis? 

Evaluation 
of solutions 

Did the student make sound, evidence-based claims about the solutions to 
human impacts presented in the timeline? Were a range of factors including 
cost, safety, reliability, as well as social and aesthetic impacts in their 
evaluation considered?  

Rubric  
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•   Students can submit their timelines to the What Is Missing? online memorial. View the WIM 
Submission handout for more information on this process. 

•   Students can build off of the information in their timeline to create a model, known as a food 
web, that will show the interconnected feeding relationships and energy flow in an ecosystem 
that includes their selected species.  

-‐   Have students start by listing the various organisms that their species encounters in 
their ecosystem. Students will probably need to do some additional research into how 
their species fits into the food chain in their ecosystem. 

-‐   Using this information, students should visually represent a food web that includes 
their species. They should include arrows that show the flow of energy through the 
food chain.  

§   Have students label each organism with its role in the ecosystem—producer, 
consumer, or decomposer.  

§   Ask students to identify the feeding interactions that their species depends on, 
and describe the connections their species have with other organisms. 

-‐   Once students have built their food web, they can use it to explore how changes that 
affect one species often have cascading effects on others in the ecosystem. 

§   Ask students to use their food web to visualize and describe the impacts that 
one event from their timeline has on their species, and the broader ecosystem.  

 

Extensions  
 


