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Lesson Plan— Ocean Observing with Gliders
Summary

This activity will expose students to the characteristics, functions and benefits of having gliders as tools for ocean observation. Students will investigate the movement of gliders by performing a simple simulation. 

Key Concepts

· Tools (gliders) are used to do things better or more easily and to do some things that could not otherwise be done at all. Gliders are used to observe, measure, and make things. 

· Gliders are instruments that can be used to gather accurate information for making scientific comparisons of objects and events and for designing and constructing things that will work properly.
· Gliders and other ocean observing tools make it possible for scientists to extend their research in new ways or to undertake entirely new lines of research. The very availability of new technology itself often sparks scientific advances.
Background Information

· A glider is a torpedo-shaped winged autonomous underwater vehicle (AUV) which moves up and down in the ocean by changing buoyancy. 
· A glider has a pair of fixed wings that provide forward momentum to allow steerable gliding thus giving horizontal propulsion.
· A glider has a scientific payload with battery storage, communication equipment, and physical and bio-optical instruments, which measure temperature, salinity, and the absorption and scattering of light in the water column.
· A glider can be programmed to patrol for weeks at a time, and while at the surface, a glider can transmit their data via an on-board GPS receiver to shore, download new instructions at regular intervals, and communicate via appropriate satellites.
· There are two types of gliders: electric and thermal
· Electric gliders are powered with alkaline batteries and can be deployed for a period of 15 to 30 days at a 600- to 1500-km range. They can be operated to depths of 4–200 meters and the 1-km glider to 1000 meters.
· Thermal gliders are powered by environmental energy via a thermal engine. They can be deployed for a period of 5 years at a 40,000-km range and can be operated to a maximal depth of 1200 meters.
(Sources: Teledyne Webb Research Corporation and Rutgers University, Coastal Observation Lab, Institute of Marine and Coastal Sciences)
Objectives
· Create and demonstrate a simple technological model of a glider.

· Demonstrate the ascending and descending motion of a glider

· Explain your observations and possible characteristics/functions of a glider to move and gather data.
Materials

· Computer and internet access (optional)
· 5- 10 gallon rectangular container or aquarium (one per group)

· Small plastic water bottle  with lid, emptied (one per group)

· Various amounts of water via access to sink 
· Weights  - machine screw nuts, magnets, or washers (per group)
Procedure
1. Start lesson with an overview of ocean observatory tools. Refer to http://www.cencoos.org/sections/classroom/observing.shtml and click on video, An Introduction to the Integrated Ocean Observing System, or go to slide two on the PowerPoint program, “Ocean Observing with Gliders” and click on hyperlink web address below the image. You will find four options to select. Click on the overview button and follow the tabs for ONLY the overview section. You may use the other optional buttons after the lesson is completed for additional information on the Ocean Observing System.
2. Ask students, “What do you know about underwater gliders?” Go to slide three on the PowerPoint program, “Ocean Observing with Gliders” and you will find a grid of squares with a “return” button on the bottom right hand side. As students give their answers, click on the remove button. As the squares on the slide disappear, a hidden picture of a glider and key characteristics will be revealed.
3. Remind the students that a glider is programmed to move up and down the water column autonomously by making a sawtooth-shaped gliding trajectory pattern. Go to slide four and observe the simulation of the motion of a glider. After showing the simulation, ask, “How is it possible for a glider to ascend and descend autonomously?”
4. Give out materials to each group. Tell the students that the plastic bottle is the glider. Ask, “What can you do to the glider to make it buoyant (float on surface)?” Have students explore and explain how they made their glider (bottle) buoyant. 
5. Ask, “What can you do to the glider to make it dive down to the bottom of the container?” Have students explore and explain how the glider dove down to the bottom of the container. What did the students do to the glider to make a descending motion?
6. Ask, “What can you do to the glider to make it come up to the surface of the container?” Have students explore and explain how the glider came up to the surface of the container. What did the students do to the glider to make an ascending motion?
7. After discussing what the students had to do to their gliders to simulate the up and down motion, ask, “What do you infer may be inside the glider to assist with motion and data collection? After students give answers, show slide five of the PowerPoint presentation and discuss the components and probable function of the glider. 
8. As a conclusion to the lesson, tell the students that they will be doing additional lessons with data collection gathered by gliders. Refer to lessons, Gliders and Ocean Observation and Diving with Gliders.

9. Optional for fun: Have the student view the video song, Song – “We’re going to fly a glider”. Go to http://rucool.marine.rutgers.edu/atlantic/press.html#video. 
Assessment

· Performance—Students will demonstrate the up and down motion of a glider and explain how a glider can ascend and descend in the water column. Students will infer the components and functions of a glider that create motion and gather data. 
· Product—Students will identify (in verbal or written form) at least two characteristics, functions and benefits of using gliders as tools for ocean observation in their science journals or lab notebook.
Additional Resources
Websites:

Rutgers Coastal Ocean Observation Lab

http://rucool.marine.rutgers.edu/ 

Marine Technology Research at MBARI

http://www.mbari.org/topics/technology/tech-main.htm 

NOAA Ocean Explorer

http://oceanexplorer.noaa.gov/technology/technology.html 

Underwater Robotics New 

http://underwaterrobotics.org/ 

Videos   and Podcasts of Gliders

http://rucool.marine.rutgers.edu/atlantic/press.html#video 

How a Thermal Glider Works, http://www.whoi.edu/oceanus/viewFlash.do?fileid=43483&id=29533&aid=47166 

Animation of Glider

http://planetearth.nerc.ac.uk/images/uploaded/custom/glider3.gif
Additional Information
· DRAFT  2010 National Science Education Standards (Integrate Engineering) : 
· ET 1: The study of the designed world is the study of designed systems, processes, materials and products and of the technologies and the scientific principles by which they function.
· ET 2: Engineering design is a creative and iterative process for identifying and solving problems in the face of various constraints.

· Science skills (using the Essential Science Skills grid on the EARTH Web site: 
· Ask questions.
· Communicate with others.
· Make inferences.
· Uses evidence to construct explanations.
· Operationally defines.
· Formulates models.
· Uses the internet to find information.
· Uses technology to solve problems.
· Ocean Literacy Principles:
Principle 7:  The ocean is largely unexplored.
Lesson created by Carmelina Livingston, St. Andrew’s School Math and Science, Charleston, SC, 2010.
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