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

Unit Overview

eMammal and Okaloosa SCIENCE
Scientists collect data in many forms; sometimes this data is collected in a lab by running experiments or by surveying people. But often data is collected in the field through careful observations of phenomena or through using instruments that collect data for us. One such instrument used by biologists is a camera trap, which collects images of wildlife through motion and infrared sensors. The eMammal project has partnered with Okaloosa school districts to use their camera trap data for middle school and high school science lessons. Students will use this data along with the resources of Google Earth and Encyclopedia of Life to engage in scientific inquiry.

Unit Summary
Through this unit, high school students will use eMammal camera trap data for the Okaloosa area to explore not only the nature of science, but to engage in scientific inquiry to understand the ecology of Okaloosa as well as human-environment interactions that take place there. The first half of the unit focuses on understanding the core concepts of the unit including the nature of science, scientific data, and inferences. It also introduces students to quantitatively analyzing eMammal data to understand the ecology concepts of species abundance, richness and activity patterns. The second half of the unit engages students in a case study analysis of the role of prescribed fire in Okaloosa where students will use the skills they learned in the first half to assess claims about human-environment interactions by analyzing eMammal data and other data sources. At the end of this unit students should understand core ecology principles and be able to evaluate data sources, analyze multiple sources of data to develop scientific inferences, critically reflect on these inferences, and utilize scientific thinking and analysis to evaluate claims about human-environment interactions.


Key Questions
1. How do scientists study the world?
2. What is the relationship between abundance, richness, and activity patterns of species in a given area? How do we know?
3. What habitat factors affect species abundance, richness, or activity patterns and why?
4. How do human-environment interactions affect animal species in Okaloosa?
5. 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?

Grades: High School Biology, Environmental Science		

Time: Six 50-minute class periods (one class period per activity) 

Activity 1:  Scientific Data and Camera Trap Images
Objective: Students know there is a wealth of scientific data that help scientists understand how the world works. They are able to evaluate different data sources to glean information and generate questions for further investigation. 

Activity 2: Understanding Species Patterns and Relationships
Objective: Students analyze a small data set from eMammal to understand relationships between species in a given area.

Activity 3: Effects of Habitat on Species Patterns
Objective: Students develop questions and procedures to compare species abundance and richness to spatial data on habitat types and develop inferences for observed relationships

Activity 4/5: Evaluate Claims about Species Patterns
Objectives: 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.

Activity 6: Assess Human-Environment Interactions
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

Additional Resources
EOL Podcast / “Scottish Wildcats” (features camera trapping): http://eol.org/info/596?language=en
	
Standards/Benchmarks
Florida Standards (addressed throughout unit in different activities)
SC.912.N.1.4  Identify sources of information and assess their reliability according to the strict standards of scientific investigation.

SC.912.N.1.6 Describe how scientific inferences are drawn from scientific observations and provide examples from the content being studied.

SC.912.L.17.8 Recognize the consequences of the losses of biodiversity due to catastrophic events, climate changes, human activity, and the introduction of invasive, non-native species.

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

Next Generation Science Standards (NGSS) (addressed throughout unit in different activities)
DCI: LS2.A: Interdependent Relationships in Ecosystems 
· Ecosystems have carrying capacities, which are limits to the numbers of organisms and populations they can support. These limits result from such factors as the availability of living and nonliving resources and from such challenges such as predation, competition, and disease. Organisms would have the capacity to produce populations of great size were it not for the fact that environments and resources are finite. This fundamental tension affects the abundance (number of individuals) of species in any given ecosystem. (HS-LS2-1),(HS-LS2-2)

SEP 2: Modeling in 9–12 builds on K–8 experiences and progresses to using, synthesizing, and developing models to predict and show relationships among variables between systems and their components in the natural and designed worlds. 
· Develop and/or use a model (including mathematical and computational) to generate data to support explanations, predict phenomena, analyze systems, and/or solve problems

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 4: Analyzing data in 9–12 builds on K–8 experiences and progresses to introducing more detailed statistical analysis, the comparison of data sets for consistency, and the use of models to generate and analyze data
Compare and contrast various types of data sets (e.g., self-generated, archival) to examine consistency of measurements and observations.
Analyze data using tools, technologies, and/or models (e.g., computational, mathematical) in order to make valid and reliable scientific claims or determine an optimal design solution.

SEP 5: Mathematical and computational thinking in 9-12 builds on K-8 experiences and progresses to using algebraic thinking and analysis, a range of linear and nonlinear functions including trigonometric functions, exponentials and logarithms, and computational tools for statistical analysis to analyze, represent, and model data. Simple computational simulations are created and used based on mathematical models of basic assumptions.
· Use mathematical representations of phenomena or design solutions to support and revise explanations. 

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 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.

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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Date 
This unit was developed in spring 2016 as part of the Okaloosa SCIENCE grant.
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