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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 5: Visualizing and Analyzing Data 

Key Question
How can visualizing these data help in its analysis? What patterns related to mammals in Okaloosa can be found in these data, if any?

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

Grades 6-8 	Time 60 minutes 

Materials
· Handouts with data and predictions, from previous activities
· Butcher paper
· Markers

Directions
[image: ::Teacher brainstorming:IMG_5139.JPG]Combine students’ mammal observations on a data chart. (10 minutes)
As a class, on the board or on butcher paper, create a data chart compiling the students’ observations from the previous activity. Have students come to the board to fill in the findings for their locations. The results should resemble a chart like that shown on the right (which shows four groups that have three sites each). Have students take a few minutes to look at the data on their own and think about any differences/similarities/patterns they see between the sites.

[bookmark: _GoBack]Also, take this time to remind students of the overall class question that they are trying to answer with this data: “How many different species of mammals and how many individuals of each species are there in Okaloosa?”
Compare students’ abundance predictions with their collected data. (10 minutes)
After students have reflected on the data, ask: What do you see in the data? What does it mean? Have students share their ideas. Next, review students’ predictions (from Activity 3) of the most abundant and least abundant species. Total the number per species found across the region. The highest is the white-tailed deer (100), and the second is the eastern gray squirrel (56). Next, total the number of total species types across the region. Ask: Were your predictions about species richness and abundance right?

Then ask: Why do you think there are so many more deer detected than squirrels? After students share their ideas, tell them that there are not likely more deer than squirrels. The reason for this misrepresentation is there are more data for the deer than squirrels. Camera trap sensors detect larger mammals better than the smaller mammals. Also, squirrels are in the trees as well as on the ground, but these camera traps were not set high in trees. Based on this example, students can learn not to infer that there are more deer than squirrels. In fact, it is not ideal to compare relative abundance of species that differ in size or habits. A better investigation might be to compare a single mammal species in several different habitats, or related to different levels of proximity to roads, housing, etc. 

After discussing this insight, have students briefly reflect on what this means for data collection and analysis. Explain that just because data may look a certain way, you have to think about the context of where that data came from in order to make proper conclusions. You also need to know if you are collecting enough data to make proper conclusions, which is what the next part of the activity will demonstrate.

Create a species accumulation curve to estimate the number of large mammals in the study area. (10 minutes)
Next, as a class, create a species accumulation curve by hand to estimate the number of species of large mammals in the area. The species accumulation curve is helpful in determining if there has been enough sampling to infer the number of species.  To do this, look at the species identified for each location. Start with the first location and mark the number of species observed. For example, in the data chart above, the first location had four different species: eastern gray squirrel, northern raccoon, rabbit, and opossum. The chart below shows that in a second location, three new species were identified, and so on. [Note that this does not reflect the data chart on the previous page.]

The process continues for more locations. Once the number of species identified remains relatively constant, with the line leveling, the sampling of data and graphing of it is complete.  The estimate for total large mammal species in this area is 10. 

Explain to students that this type of analysis – analyzing the quality and reliability of the data itself vs. what the data is telling you about your question – is a crucial step in scientific investigation, just as the revelation about the number of deer vs. squirrel pointed out.
[image: ::::::Downloads:Species Accumulation Curve.jpg]


Create activity graphs for squirrels and white-tailed deer. (10 minutes)
As a class, graph the activity for two abundant species - squirrels and deer – by hand. Discuss which type of activity each demonstrates. In the graphs below, based on the data set, deer are ultradian (active through a 24-hour period); squirrels are diurnal (active during the day). Make sure that students understand that this is based on a very small data set. More data may show very different, and better, results. Finally, have students compare their predictions from Activity 3 to this data, ask: Were your predictions about squirrel and deer activity correct?

[image: ::Desktop:finalpptsforteachers:Squirrel Activity Pattern_1.pdf]
[image: ::Desktop:finalpptsforteachers:Deer Activity Pattern_1.pdf]
Tip: Ask students to come up with captions for the graphs that explain what they are showing. This is an important detail used in science reporting and communication.

Discuss conclusions and additional uses of their analysis (10 minutes)
First, discuss the overall conclusions the class gained from this data and use them to answer the overall class research question from Activity 3 – “How many different species of mammals and how many individuals of each species are there in Okaloosa?” Explain that this is just one type of question to start an investigation, but there are many other possibilities. There are also many ways that their conclusions can be useful beyond adding to ecology knowledge.

Next, discuss as a class some ways that this type of data analysis might be useful. Ideas may include:
· Knowing which mammals are present in an area can be useful for hunters and can help land managers set hunting and other policies.
· Conducting long-term monitoring of species present. Changes in species can be a sign of an ecosystem change and can alert stakeholders to the need for further investigation.
· Knowledge of where endangered species are, and their behaviors, can help in their conservation.

Brainstorm possible investigations using Okaloosa eMammal data. (10 minutes)
To conclude this series of activities, have students work in groups to brainstorm ideas for investigations they could do with more data, both from the camera traps and from other sources. Encourage groups to come up with 3-5 questions they would like to try to investigate. They can use their running list of questions from previous activities to help them. Have them describe the data they would need, and the possibilities for how they might visualize the data. At this point, since they are new to this type of scientific investigation, encourage all ideas. Giving students an opportunity now to articulate questions about wildlife in the area will give them a starting point with the larger data set and eMammal data visualization tools.

Extension
Show this EOL statistics chart with “Expected versus Observed Species” for the Okaloosa area: http://education.eol.org/ecosystems/ecostats.php?do_anim=1&proj_id=4&sys_id=21
Have students discuss the reasons for the differences in what’s recorded in iNaturalist and what has been compiled by scientists. What can students infer from the is data about mammal behavior? What can they infer about the collection of data using iNaturalist?

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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