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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 4 and 5: Evaluate Claims about Species Patterns

Key Question
How do human-environment interactions affect animal species in Okaloosa?

Objective
Activity 4 - Students gather evidence about the impact of human-environment interactions on mammals in a given area and use it to analyze claims about these impacts.

Activity 5 - Students weigh all evidence to evaluate proposed solutions for managing human-environment interactions.

Grades 9-12		Time 100 minutes 

Materials
· Google Earth
· Google Earth Layers (link to come on eMammal Academy)
· eMammal Data (link to come on eMammal Academy)
· Case study – “To Burn or Not to Burn”
· Case Study Evaluation Worksheet
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Vocabulary
Fire ecology, prescribed burns, organic matter, wildfire, stakeholder, species diversity

Directions
1. Explain activity and learn about fire ecology
Explain to students that now that they have explored the nature of science, data analysis techniques, and developed and answered questions about the ecology of Okaloosa. They will now apply these skills to evaluating claims about the impact of human activity on mammals in Okaloosa, specifically the role of prescribed fires in the region.

Have students read the supplemental document “To Burn or Not to Burn” to understand the case study and claims they will evaluate.

After students are finished, assign groups to each of the three proposed solutions described in the case study. Explain that they will work in these groups and use eMammal data, Google Earth, and their own internet research to explore and evaluate the claims made within these solutions to determine if they should support or refute them.

2. Explore fire data for Okaloosa
Have students open Google Earth and download the habitat and fire layers from the [insert link]. Then, ask them to explore these layers one at a time in their groups to understand the data provided by each layer.  Check in with the groups as they do this to ensure they can properly turn layers on/off and interpret  the legend (provided above and in Case Study Evaluation worksheet). Ask students the following questions to assess their understanding:

What year had the most amount of burned area? (2009-2010)
What habitat appears to have the most frequent burns? (pine/sandhill)
How often are burned areas close to urban areas? (2009-2011 appears to have the most burns, and those years got closest to urban areas; more recent fires appear to be further away from urban areas)

3. Gather evidence and evaluate case study claims (Note: gathering evidence can be done for Activity 4  while the evaluation part can be done as a separate Activity 5)
Still in small groups, have students work on the “Case Study Evaluation” worksheet, but only work on their assigned solution and its claims. Students should come up with their own procedures for gathering evidence that supports or refutes the claim and then weigh this evidence to provide an overall evaluation for why they would support or refute the solution based on these claims. 

Students can use the procedures, analyses, and skill sets they learned from Activities 1-3, but they can also try their own forms of analysis with the data provided. The Teacher Version of the worksheet provides some analysis instructions if needed. The worksheet also provides instructional reading resources for students to learn more about fire ecology to help them get started. Check in with groups as they work. 

4. Prepare Presentations.
Students will present and discuss their findings in Activity 6. In preparation for this, give students time to come up with a presentation plan once they are finished gathering evidence and evaluating their claims. Explain that each group will share their work, presenting their solution, the claims they investigated, the evidence they found and how they found it, and their overall evaluation of their solution. Thus, they should develop a means of clearly communicating this information to their peers (e.g., powerpoint, poster board, verbal explanation, etc).

Extensions
Explore other human-environment interactions beyond prescribed burns. Have students do their own internet research on the impact of roads on wildlife and compare/contrast this information to the prescribed burns in Okaloosa. What are some of the benefits or detriments they found? Does it have more of an impact or less? A good resource to get started is listed below:
http://www.ecologyandsociety.org/issues/view.php/feature/41
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Standards/Benchmarks
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.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 3: Planning and carrying out investigations in 9-12 builds on K-8 experiences and progresses to include investigations that provide evidence for and test conceptual, mathematical, physical, and empirical models.
· Plan an investigation or test a design individually and collaboratively to produce data to serve as the basis for evidence as part of building and revising models, supporting explanations for phenomena, or testing solutions to problems. 

SEP 6: Constructing explanations and designing solutions in 9–12 builds on K–8 experiences and progresses to explanations and designs that are supported by multiple and independent student-generated sources of evidence consistent with scientific ideas, principles, and theories.
· Construct and revise an explanation based on valid and reliable evidence obtained from a variety of sources (including students’ own investigations, models, theories, simulations, peer review) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. 
· Design, evaluate, and refine a solution to a complex real-world problem, based on scientific knowledge, student-generated sources of evidence, prioritized criteria, and tradeoff considerations. 

SEP 8: Obtaining, evaluating, and communicating information in 9–12 builds on K–8 experiencesand progresses to evaluating the validity and reliability of the claims, methods, and designs.
· Gather, read, and evaluate scientific and/or technical information from multiple authoritative sources, assessing the evidence and usefulness of each source.

CCC: Stability and Change 
· Much of science deals with constructing explanations of how things change and how they remain stable. 
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