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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 3: Effect of Habitat on Species Patterns

Key Question
What habitat factors affect species abundance, richness, or activity patterns and why?

Objective
Students develop questions and procedures to compare species abundance and richness to spatial data on habitat types and develop inferences for observed relationships

Grades 9-12		Time 50 minutes 

Materials
· Pen/pencil and paper
· Google Earth
· Google Earth Layers (link to come for eMammal Academy)
· eMammal Online Tools: http://emammal.si.edu/analysis/diversity
· Okaloosa SCIENCE Classroom Data – Student and Teacher versions
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Vocabulary
habitat, species abundance, species richness

Directions
1. Discuss ideas about habitats and their effect on species
Remind students that in the last activity they explored the relationship between species richness across Okaloosa as well as how activity patterns might affect how species interact. However, there is another large factor at play in the ecology of Okaloosa they have yet to tackle – habitat. In this activity they will explore how habitat factors affect species in the area. To start, ask students: What are some ways habitats affect a given species? Give examples. Have students share their ideas as a class, explaining that they will explore some of these ideas in this activity to see if they are right. (Note: To prompt students’ thinking, you can look through the EOL Places site for Okaloosa: http://education.eol.org/ecosystems/ecoproj.php?proj_id=4&sys_id=21)



2. Explore Google Earth and Spatial Data
1. Open Google Earth
2. In “Layers” section, turn on the Borders and Labels Layer and the Roads Layer
3. Zoom into Okaloosa County
4. Explore the information available in Google Earth by turning different layers on and off
5. Go to this website : [insert link]
6. Download all the Google Earth Layers and open them in Google Earth. These files will have extensions .kmz or .kml. Save the files to the computer desktop. Then, in Google Earth, select “File”, “Open” and choose the .kmz or .kml file you want to open. The new layer will appear in Google Earth.
7. In “Place” section, you will see the new data. Zoom back in to Okaloosa County 
8. [bookmark: _GoBack]Explore these new layers by turning them on and off. Then turn on just the habitat type layers (including the urban layer). Notice – according to the legend, the pine/sandhill habitat type is indicated by no color. So wherever there isn’t a color, that habitat is considered pine/sandhill.
9. Keep this view of Google Earth accessible as you analyze eMammal data.

3. Analyze Species Richness and Habitats
First, have students explore the spatial relationship between species and habitats in Google Earth by turning on all the habitat layers and then the camera trap locations for coyote, white tailed deer, opossum and raccoons. Ask: What spatial patterns between these species and habitat do you see? Are there differences? Have students share what they see.

Then, as class come up with two research questions using species richness (and/or Shannon/Simpson Indices) and habitat type [i.e. direct them towards some variation of What is the difference in species richness by habitat type? And What is the difference in species diversity by habitat type?]. Assign groups to each question. 

Next, have groups use eMammal data (i.e., Okaloosa classroom data set) to answer their question, making sure to record hypothesis, analyze results, and develop an explanation for the patterns they see in their own notes.  Work with students to come up with procedures for how to answer this question using the tools that are available to them.

Note: Below is an analysis approach that you can help direct your students towards

Students can follow the same procedures from Activity 2 [see Data Analysis Worksheet) for calculating Shannon indices, but do so per habitat type. The Classroom Data set is already set up for this in the Habitat Data and Tables tab. They just need to follow the same instructions from Activity 2, except use a SUMIF function (equation is in the Classroom Data Teacher Version, which you can give to them to copy and change the appropriate species and habitat names).To calculate species richness, students would just need to count the number of different species in each habitat that have a “detection” sum of more than zero.

Alternatively, if you do not want to work with Excel, you can give students the numbers from the Okaloosa SCIENCE Classroom Data Teacher Version and focus on guiding them to make meaning of this data in conjunction with looking at the spatial arrangement of habitats on Google Earth.

4. Discuss Student Explanations of the Spatial Patterns
Discuss each groups’ explanations as a class (Note: their answers will vary depending on which of the above analysis approaches they used). Use their responses to discuss the importance of a habitat in shaping the species that live there and their interactions. Ask: What are other potential habitat factors you didn’t look at that might affect species? What is your overall idea about how humans might impact a habitat, based on what you’ve analyzed so far?

Also use this time to discuss groups’ procedures. Ask: What worked well or not so well in answering your question? What could you do differently next time?

Have students keep their notes on this activity as references for the role of habitat in Okaloosa as they progress through the remaining activities.

Extensions
Using the online eMammal tools, compare species richness and diversity indices between different geographic locations (e.g., Okaloosa, FL and Cheraw, NC; or any other locations students are interested in) and come up with explanations for any similarities/differences students see. This will allow students to think about other habitat variables like latitude, altitude (if there are mountains in the area), climate, etc.

Standards/Benchmarks
Florida Standards
SC.912.L.17.1 Discuss the characteristics of populations, such as number of individuals, age structure, density, and pattern of distribution

SC.912.L.17.6 Compare and contrast the relationships among organisms, including predation, parasitism, competition, commensalism, and mutualism

NGSS
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
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