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Teacher’s Guide to Field Science in the Classroom: Using Scientific Tools and Databases 
to Explore Okaloosa Ecosystems and Wildlife

Activity 6: Assess Human-Environment Interactions

Key Question
How do scientists weigh data and evidence from camera trap images and other data sources to assess the impact of human-environment interactions on animals and habitats?

Objective
Students engage in group discussion and scientific argumentation to assess the claims, evidence, and reasoning involved in a case study of human-environment interactions.

Grades 9-12		Time 50 minutes 

Materials
· Large format paper or white board
· Pens/pencils
· Paper

Vocabulary
Data, evidence, quality, argumentation, consensus, stability, resilience

Directions
1. Group Presentations
Start by having each group present their findings from Activities 4 and 5. After each presentation, allow students to ask questions of the groups. Encourage them to think about their peer’s methods for collecting data, alternative ideas, and how solid their inferences are. Track these ideas on the board as each group presents their data; this can be used by the students in Step 2 to compare the quality of the evidence presented by each group. 

2. Solution Debate
Once students have finished their presentations and questions, engage in the process of scientific argumentation to determine the “best” solution based on everyone’s evidence and evaluations. Argumentation is the process of questioning and coming to consensus on proposed scientific ideas. Argumentation is not “fighting” or “confrontational”; rather, it is a process scientists undergo to question the findings of others and come to consensus (or not!) on those findings. Argumentation helps scientists develop solid explanations with evidence to explain how things work in the world. After the presentations, students should practice argumentation in productive ways that allows a variety of ideas to be considered. For example, one student might say “I agree with X group because the evidence shows…” or another student might say “I disagree with the claim because we found evidence that shows…” When all groups have presented their evidence, as a whole class, students can weigh the value of the evidence at hand and pose additional evidence that is needed to develop a solution to the case. 

Start building consensus by taking a class vote on which solution they think is the best fit with the strongest evidence. Then, divide the class into groups of opposing ideas – groups that voted for different solutions. Ask students to argue for the solution they voted for and engage in a back and forth discussion with their groups. 

Give students enough time to debate in their small groups and then take another class vote to see if their position has changed. Work with the students to try to come to a class consensus, allowing for additional discussion or debate as needed. While the class may come to consensus on a solution, often in science, consensus is hard to find. This is the reality of science, and pushes scientists to seek out stronger evidence to support their ideas. The purpose of this process is not always getting the “right” answer. It is about weighing the value of evidence that supports a claim and using critical thinking to make decisions. 

3. Discuss stability and resilience
Now, ask students to think about the concepts of stability and resilience in light of the human-environment interactions they just investigated over the last two activities. Ask: What does stability mean for ecosystems? What does resilience mean? Think about what these concepts mean for Okaloosa in particular.

If time permits, show and discuss the video “How Wolves Shape Rivers” – about trophic cascades in Yellowstone National Park, an example of stability/resiliency in ecosystems: https://www.youtube.com/watch?v=ysa5OBhXz-Q
	
Have students share their ideas as a class, and then direct them to the following instructional reading to research these concepts further: http://www.resalliance.org/resilience

Encourage students to draw on the concepts and science practices from the previous lessons. 

[bookmark: _GoBack]Once they have had some time to review these concepts, ask students to share their ideas again. Use their ideas to explain how stability may seem to mean “unchanging” at its surface, but for ecosystems it is much more dynamic. While healthy ecosystems are resilient to change, or bounce back from disturbances, and thus lend them a sense of stability, they are also constantly changing. Stability is often a moving target. They explored this idea via the dynamics of fire ecology in this case study. Fires are a common part of the Okaloosa habitat, both intentionally and naturally, and create disturbances that shift species populations, which might seem like instability. However, in the long term, the fires act as a stabilizing feature for the ecosystem, balancing different habitat types and allowing species to carry out their life cycles.

4. Final Reflection 
As their final reflection on this activity, ask students to write a journal entry addressing these two prompts:

What is the role of humans in the Okaloosa ecosystem? Think about the fire ecology you’ve learned about as well as other types of human-environment interactions. 

Students should recognize that humans play a vital role in the Okaloosa ecosystem, sometimes positively (e.g., managing fires, monitoring populations) and sometimes negatively (e.g., converting habitat to human uses and thus reducing available land for wildlife, overharvesting species, pollution). Thus, this is a relationship we have to constantly manage and balance to ensure that both humans and non-human components of the ecosystem can coexist in dynamic stability. 

What role does science play in understanding the dynamics of an ecosystem? Think about science broadly, but also what you’ve learned about analyzing camera trap data as well as evaluating the case study claims.

Students should recognize that science has an important role in understanding the key pieces of an ecosystem (e.g., the questions they investigated in these activities - how many species are present, how habitat affects wildlife, how human activities affect wildlife, etc.) However, there are limits to scientific data (e.g., camera traps can’t tell us the exact number of individuals, only estimates and inferences). Further, science alone can’t give us all the answers and often we have to weigh evidence and claims from multiple sources and perspectives when trying to manage human and ecosystem interests (e.g., the work they did in evaluating the case study claims).

They can write this journal entry outside of class and bring it back for you to check for understanding. Discuss the information provided above as part of the final debrief of these activities.

Extensions
Explore another human-environment interaction in the case of Borneo and the controversy around the growth of palm oil plantations. First have students do their own research to compare/contrast the habitats of Borneo vs. Okaloosa – how are species richness and overall diversity different? What role does fire play in each? Then have students research palm oil plantations in Borneo – what are they? What habitats are they affecting? Finally, have students discuss the pros/cons of both cases of human-environment interactions in terms of both human and habitat interests. 

Standards/Benchmarks
Florida Standards
SC.912.N.1.3 Recognize that the strength or usefulness of a scientific claim is evaluated through scientific argumentation, which depends on critical and logical thinking, and the active consideration of alternative scientific explanations to explain the data presented.

SC.912.N.4.2 Weigh the merits of alternative strategies for solving a specific societal problem by comparing a number of different costs and benefits, such as human, economic, and environmental. 

SC.912.L.17.18 Describe how human population size and resource use relate to environmental quality.

SC.912.L.17.20 Predict the impact of individuals on environmental systems and examine how human lifestyles affect sustainability.

NGSS
SEP 7: Engaging in argument from evidence in 9–12 builds on K–8 experiences and progresses to using appropriate and sufficient evidence and scientific reasoning to defend and critique claims and explanations about the natural and designed world(s). Arguments may also come from current scientific or historical episodes in science.
· Evaluate the claims, evidence, and reasoning behind currently accepted explanations or solutions to determine the merits of arguments. 
· Construct, use, and/or present an oral and written argument or counterarguments based on data and evidence.
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