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

Field Science in the Classroom: Middle School 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

[bookmark: _GoBack]Middle school students will use eMammal camera trap data for the Okaloosa area to explore the nature of science, think critically about data and data sources, and develop skills in data analysis. They will also use the eMammal data to understand core concepts about ecology including species richness, abundance, and activity patterns. Students will practice quantitative analysis skills by analyzing a small subset of eMammal data to see how scientists use camera trap data to come up with questions and inferences and use this experience to come up with their own questions and inferences. At the end of this unit students should understand core ecology principles and be able to evaluate data sources, develop scientific questions based on data observations, and analyze data to develop scientific inferences.
Activity 1: Focus on Data - Camera Trap Images

Objective
Students analyze camera trap images to determine the type of scientific data that can be gathered from these images (i.e., mammal species, habitat). They discuss the role and value of this data for scientific research.

Learning Outcomes
Students will be able to:
Understand what data is and the variety of ways it’s collected
Describe the role of data in scientific investigation
Analyze the pros/cons of different types of data and data collection methods

Science Standards/Benchmarks
SC.8.E.5.10: Assess how technology is essential to science for such purposes as access to outer space and other remote locations, sample collection, measurement, data collection and storage, computation, and communication of information.

SC.8.N.2.2 Discuss what characterizes science and its methods.

SC.6.N.2.1 Distinguish science from other activities involving thought.

SC.5.N.1.2/SC.6.N.1.3  Explain the difference between an experiment and other types of scientific investigation.

SC.5.N.1.6 Recognize and explain the difference between personal opinion/interpretation and verified observation.

Activity 2: Exploring Okaloosa Habitats

Objective
Students explore the habitats around Okaloosa (using EOL and Google Earth) and generate questions about how land cover and habitat might influence species.

Learning Outcomes
Students will be able to: 
Use technology and data to explore ideas
Assess validity and utility of information
Develop scientific questions based on evidence

Science Standards/Benchmarks
SC.8.E.5.10: Assess how technology is essential to science for such purposes as access to outer space and other remote locations, sample collection, measurement, data collection and storage, computation, and communication of information.

SC.8.N.2.2 Discuss what characterizes science and its methods.

SC.5.N.1.6 Recognize and explain the difference between personal opinion/interpretation and verified observation.
Activity 3: Species Abundance Predictions

Objective
Students learn about species richness, relative abundance and activity patterns of mammals and make connections between habitats and how they affect the species within them.

Learning Outcomes
Students will be able to:
· Understand key ecology concepts of species richness and relative abundance	
· Develop scientific hypotheses from data and observations
· Assess the validity and utility of information
Science Standards/Benchmarks
SC.8.N.1.4 Explain how hypotheses are valuable if they lead to further investigations, even if they turn out not to be supported by the data.

SC.8.N.1.6 Understand that scientific investigations involve the collection of relevant empirical evidence, the use of logical reasoning, and the application of imagination in devising hypotheses, predictions, explanations and models to make sense of the collected evidence.

SC.7.L.17.3 Describe and investigate various limiting factors in the local ecosystem and their impact on native populations, including food, shelter, water, space, disease, parasitism, predation, and nesting sites.

Activity 4: Making Observations and Collecting Data

Objective
Students analyze and interpret camera trap data to explore the relationship between habitat type, land cover, relative species abundance, and activity patterns. 

Learning Outcomes
Students will be able to:
	Collect data using a variety of tools/technology
	Analyze data and use this analysis to develop conclusions about a scientific question
	Assess the validity and utility of different sources of data
Science Standards/Benchmarks

SC.8.N.1.6 Understand that scientific investigations involve the collection of relevant empirical evidence, the use of logical reasoning, and the application of imagination in devising hypotheses, predictions, explanations and models to make sense of the collected evidence.

SC.7.L.17.3 Describe and investigate various limiting factors in the local ecosystem and their impact on native populations, including food, shelter, water, space, disease, parasitism, predation, and nesting sites

SC.6.N.1.4 Discuss, compare, and negotiate methods used, results obtained, and explanations among groups of students conducting the same investigation.

MAFS.6.SP.2.5 Summarize numerical data sets in relation to their context, such as by: 
a. Reporting the number of observations.
b. Describing the nature of the attribute under investigation, including how it was measured and its units of measurement
Activity 5: Visualizing and Analyzing Data 

Objective
Students visualize the camera trap data and analyze relative richness, abundance, and activity to answer a research question. They then brainstorm new analysis possibilities using camera trap and other data.

Learning Outcomes
Students will be able to:
	Analyze data with a variety of techniques
Use data analysis to answer scientific questions
Understand multiple ways scientists visualize and analyze data
Standards/Benchmarks
SC.5.N.1.1/SC.6.N.1.1/SC.7.N.1.1/SC.8.N.1.1 Define a problem, use appropriate reference materials to support scientific understanding, plan and carry out scientific investigations of various types such as: systematic observations, experiments requiring the identification of variables, collecting and organizing data, interpreting data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions. (Note: this benchmark is an accumulation of outcomes for Activities 3-5)

SC.8.N.1.6 Understand that scientific investigations involve the collection of relevant empirical evidence, the use of logical reasoning, and the application of imagination in devising hypotheses, predictions, explanations and models to make sense of the collected evidence.

SC.6.N.1.4 Discuss, compare, and negotiate methods used, results obtained, and explanations among groups of students conducting the same investigation.
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