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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: Focus on Data - Camera Trap Images

Key Question
What types of data can be found in camera trap images? What role does data play in scientific research?

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

Grades 6-8 	Time 30 minutes 

Materials
· Paper
· Pens/pencils
· White/Blackboard or large format paper
· Presentation slides (projected or on computers that groups can use): “Camera Trap Data from Images.pptx”

Directions
Brainstorm “data” in small groups (5 minutes)
In small groups, ask students to think about data, using prompting questions like “What is data?” “What are different types of data?” “What are different ways scientists collect data?” Have students discuss in their small groups and write their ideas down. Then, have them share as a class. Next, ask: What is the difference between an opinion and scientific data? After students share their ideas, explain that we use the term data often, but it is important to truly understand that data, in science, is information we use to answer questions, and there are particular qualities of data we look for to make sure it is actually capable of answering our questions. For instance, data must be from a reliable source, relevant to the topic, appropriately collected, and sufficient to answer the question. They will keep this in mind throughout these activities as they explore different data types, collect data, and use it to answer scientific questions and better understand the ecology of Okaloosa.

Have students look for data in the camera trap images. (10 minutes)
Explain to students what camera trap images are and how they are a particular type of data that scientists use. (review Camera Trapping Science summary for more information)

In small groups, give students the collection of images in the powerpoint presentation “Camera Trap Data from Images” to carefully study. For each image, have them list the types of information/data that they find. Students can also look at some Okaloosa SCIENCE favorites by using the online eMammal website, filtered for Okaloosa: http://emammal.si.edu/favorite-photos?name=&project=okaloosa&subproject=&date_from[value][date]=&date_to[value][date]=&region=All

Share and discuss camera trap data ideas as a class (5 minutes)
As a whole class, have students contribute their ideas to a list on a white/blackboard or large format paper. Accept all answers at first. Ask students to think about what kinds of data they CAN’T find from the images. [Actual data types include date, time, mammal images for species identification, surrounding vegetation, temperature, weather (precipitation, sunny/cloudy), moon phase. Also included in the data collected by the team placing the camera: location (latitude/longitude).] 

Discuss the value of camera trap images for scientific research. (10 minutes)
First, ask students to take a minute to think about what science is and how data fits into it. Ask a few students to share their thoughts and use their responses to further explain what scientific investigation is. Explain that science is the systematic exploration of the world, using observations and data to answer questions. Now ask: What is the difference between an experiment and other types of science? How is data used in each? After students share, explain that scientific experiments follow a particular form of science that tries to determine how one variable affects another, and must use a lot of controlled conditions to determine this. However, there are other forms of science that focus on description and observation or even use computer models. In all cases though, scientists are using a systematic approach to collect evidence to answer a question.

Now, thinking more specifically about the camera trap images they analyzed, discuss why camera trap images might be useful for scientific study. Ask: 
· What types of scientists might use these? 
· How might these data be useful?  (i.e., what can they tell you/what questions can they answer)
· How might these data NOT be useful? (i.e., what can’t they tell you/what questions can’t they answer)

Have students write these ideas down and keep them to reflect on in later lessons.


Extensions
· Observations and Inferences: To explore the difference between observations and inferences, have students look closely at their lists and determine if any of the information they listed is an inference or an observation. Some examples:
a. Observation: “The bear is behind a small tree.”
Inference: “The bear is hiding from the camera.” 
Explanation: The inference might or might not be true; in this case it’s not possible to be sure of the bear’s behavior beyond what is directly observed.
b. Observation: “The wild boar image was taken during the daytime.”
Inference: “Wild boars are most active during the day.”
Explanation: This one image does not provide enough information to infer that wild boars are most active during the day.
c. Observation: "There are two animals, one large and one small."
Inference: "One is the mother and the other is its baby." Explanation: The information in the photo does not enable us to know that for sure.  
· Camera Trap Images in a Series: Have students determine further observations that are possible with these series
of images:
“Red Fox playing Ball”: http://youtu.be/-Y-NatqY0oA
“Battling Deer”: http://youtu.be/OfivrN-wRaY
· Exploring camera traps in popular science: Have students watch the video and read the article here: https://www.washingtonpost.com/news/speaking-of-science/wp/2015/12/24/cameras-capture-never-before-seen-footage-of-wild-crows-building-tools/

Briefly discuss this example of scientific discovery using camera traps as a class. How does this relate to their answers in the final part of this activity? Would any of their answers change?

Standards/Benchmarks
[bookmark: _GoBack]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.
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