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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 1: Scientific Data and Camera Trap Images

Key Question
How do scientists study the world?

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. 

Grades 9-12		Time 50 minutes 

Materials
· Pen/pencil
· Paper
· Large format paper or white board
· Powerpoint “Camera Trap Data from Images.pptx”
· Worksheet: Inferences and Data
· Video link: https://www.washingtonpost.com/news/speaking-of-science/wp/2015/12/24/cameras-capture-never-before-seen-footage-of-wild-crows-building-tools/
· Handout: Camera Trapping Science (for teacher background)

Vocabulary
observation, inference, descriptive/relational/causal research questions, variables

Directions
1. Review science and inferences
Using chart paper or white board, ask students “What is science? What does it mean to be a scientist?” Have students reflect on their own understanding of “science” and what it means to practice it.  Have students share their ideas and come up with a class definition of “science”. [Definition should include something similar to – a systematic approach of collecting and analyzing information to answer a question about the way something works; students will likely also include descriptions or examples of scientists. Try to use these examples to help them see that all scientists use systematic approaches to collecting and analyzing information to answer questions, regardless if it is chemistry or biology].

Next ask: What is the difference between an observation and a scientific inference? Have them share their ideas as a class, using their responses to explain that a scientific inference is an idea, hypothesis, or conclusion drawn from a logical analysis of scientific data or observations. For instance, we observe a bird grabbing twigs and brush from our yard three days in a row, and from this observation, we can infer it has a nest nearby. In this way, an inference is a way of making sense of an observation. Students will be using different types of data and observations to make inferences about the ecology of Okaloosa throughout this lesson.

After this discussion, have students fill out the first part of the “Inferences and Data” worksheet to check their understanding.

2. Brainstorm the term scientific data
Have students in groups of 3-5 brainstorm “scientific data,” encouraging them to think about all aspects of this type of data, such as what it is, what it is used for, and how it is different from other types of information. Have students write down their ideas, and then have each group share with the class. Record ideas on a board or large paper so everyone can see. Keep these ideas up for students to reflect on in the next steps. [Students should have ideas such as data is from a valid source, used to answer questions, collected well/responsibly and in a systematic way]

After students have shared their ideas, have them fill out the second part of the “Inferences and Data” worksheet to check their understanding.

3. Video and camera trap images as scientific data
Now, show students the following video and have them read the attached article:
https://www.washingtonpost.com/news/speaking-of-science/wp/2015/12/24/cameras-capture-never-before-seen-footage-of-wild-crows-building-tools/
Ask: What inferences did this article make about the video? How confident are you in those inferences and why? What information would make you more confident?

Next, explain to students that they will spend the rest of the lesson exploring camera trap images - a type of data related to the video they just saw. Use the Camera Trapping Science summary to further explain to students what camera trap images are and how they are gathered and used. Have students think about this type of data while reviewing their ideas about scientific data. Ask: Do Camera Trap images seem to fit as scientific data? Why or why not? 

4. Exploring camera trap images
Still in their small groups, give students the collection of images in the presentation “Camera Trap Data from Images” to carefully study. Have them write down the types of information/data that they find in each image along with a list of potential inferences from this data. Have groups switch their lists and discuss if they agree with each other’s initial findings and inferences, including why or why not.

5. Brainstorm potential ecological research questions.
After students have shared their initial findings and inferences, explain to students that the next step in scientific inquiry is to use their initial observations and inferences to come up with research questions. Explain that a research question can be descriptive (e.g., what is happening here?), relational (e.g., how do two variables relate?) or causal (e.g., does one variable cause a change in another?). Causal questions are particularly difficult in ecological settings, because there are so many variables, so finding a direct cause and effect relationship between two is hard to establish. So you can encourage them to focus on descriptive and relational questions.

With these ideas in mind, ask students (still in their small groups) to brainstorm potential research questions about the species and habitats in Okaloosa that they could answer by analyzing camera trap image data. Have the groups write lists of these questions and keep them for later activities. [Some ideas might be: How do certain species interact? Are species present at all times of day/year? In what areas or habitats are species most common? 

Finally, have students reflect again on the class’s list of scientific data ideas. Ask students to share what other types of data beyond camera trap images would be useful in answering the questions they just brainstormed.

Extensions
Discuss the concepts of internal vs. external validity in scientific investigation. Ask students to do research on their own to find definitions of these concepts and then share as a class. Then, brainstorm examples of situations that can affect each using camera trap image studies as their focus.

Internal validity – how well an experiment is designed so that it can truly show a causal connection between two variables
Examples of threats in camera trap image studies: batteries that die and cameras stop working, not placing the cameras in the right areas, different cameras are on at different times of day

External validity – how generalizable the results of a study are
[bookmark: _GoBack]Examples of threats in camera trap image studies:  not using enough camera traps to sample the area; the sample design is not random; cameras don’t sample a whole year
	
Standards/Benchmarks

Florida Standards
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.

NGSS
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.
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