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Lesson Plan—Visualizing Data

Summary

This activity allows students to experience how visualization helps in understanding data in a clear, and effective manner. Students will work collaboratively collecting and utilizing real-time data on a set temperature profile of the classroom to develop a three-dimensional model of the temperature in their own classroom. This model will then serve as the starting point to compare and discuss data collection and visualization of physical phenomena in a section of the ocean where data have been collected using an underwater glider.
Key Concepts

Models are tentative schemes or structures that correspond to real objects, events, or classes of events, and that have explanatory power. Models help scientists and engineers understand how things work. Models take many forms, including physical objects, plans, mental constructs, mathematical equations, and computer simulations.

Develop descriptions, explanations, predictions, and models using evidence.

Objectives

Students will be able to:

· Collect and record temperature data.

· Graph collected data to create a three-dimensional model of  the temperature zones in the classroom.

· Analyze and compare raw and processed (graphed) data. 

· Analyze the models to explain the relationships among temperature, salinity, density and sound velocity within a section of the ocean.

Materials 

Meter stick or measuring tape

Masking Tape (bright color preferable)

Markers

Chart Paper
(For each group of students)

Thermometer

Data Collection Sheet, see Appendix 1. (This sheet can be enlarged to facilitate sharing with whole class.)

4 sheets of Transparency film, or any other transparent medium.

Permanent Markers

Procedure

Preparation:
1. Create a three-dimensional grid of your classroom. It is suggested mark1meter intervals for the length and depth, and half a meter intervals for the classroom height. (See Figure 1)
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2. Mark each interval with masking tape.
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Figure 1
3. Divide class in 4 groups.

4. Introduce the activity by asking students:

· Do feel there are differences in temperature within the classroom?

· Where are the cool and warm parts of the classroom?

· How can we find out for sure?

5. Briefly discuss their answers and record them on a sheet of chart paper.

6. Tell students they will collect data in different areas of the classroom.

7. Show students the classroom grid and explain to them each group will be assigned one profile. 
8. Each group of students will record the temperature at each interval within their profile. 

9. Give each group a thermometer and a Data Collection Sheet (See Appendix 1)

10. After each group has collected the data, lead a discussion with questions such as:

· What do the data collected say about the temperature in the room?

· Are differences in temperature within the classroom?

· Identify the highest and lowest temperature recorded in the classroom.

· Where are these differences in temperature?

· How can we show where the warm and cool spots are in the classroom? 

· Suggest ways to make these data clearer and easier to understand.

11. Explain that when scientists interpret data, it helps when they can see a picture representing the data they collect. 

12. Introduce the term VISUALIZATION. Briefly discuss the meaning and give examples of common visualization of data such as graphs, weather maps, etc.

13. Tell students that the next step is to create a visualization of the data they collected that we will use transparencies and different color markers to make the data more visual.

14. Distribute a transparency sheet and markers to each group. Students share the task of graphing each of the columns in the graph.

15. After all profiles have been created, lay each of them side by side and discuss using questions such as:

· What do the profile data say about the temperature of the room?

· Where are these differences in temperature?

· Compare and contrast the raw (numerical) data collected and the visualized (graphed) data.

· Explain some advantages of analyzing data using visualization.

· How can we make these data show a better representation of our room? 

· Suggest any ideas on how to create a model of the temperature zones within the classroom.
16. Lead students into a short discussion about three-dimensional modeling, emphasizing that such a model will allow to see data in space.

17. Arrange the transparencies on strings, racks, or a box where sides have been cut out so we can see through. Place each profile in order to set at three-dimensional model.

18. Discuss the data from the three-dimensional model with questions such as:

· How is this model different?

· Where are the warm and cool areas within the room?

· Explain the possible causes for the differences in temperature in a particular region of our classroom.

Assessment

Students will use a different set of glider profiles of a section of the ocean and analyze data. Students describe in written form the temperature differences and what Phenomena cause them.

Students explain a different use of data visualization to solve a problem. They collect data, make a model and propose solutions to the problem.

Extensions

Web Resources

Rutgers University Glider Fleet Deployments Page

http://marine.rutgers.edu/cool/auvs/?page=deployments&action=search 
How to Read Sea Surface Temperature Images
http://marine.rutgers.edu/coolroom/fishermen/fish_help_sst.htm
[image: image5..pict]KooWw revdrp (W)

10

02 1

|
M
=

e U M

Heldpr (T\S W IUL6LAY])

32 7

N2 7






Data Collection Sheet 



Profile # ______________
[image: image6.png]ru01 TEMPERATURE: 05/23/05 02:11 - 05/24/05 15:16
1 1 N 1






[image: image7.png]ru01 TEMPERATURE: 05/27/05 14:27 - 05/29/05 13:48
1 1 1 1




Real Glider Data 
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