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Lesson Plan—How Deviant Are You?

Stephen Coleman and Katie Lodes

Summary

· This activity allows students to understand how gliders self-direct themselves as needed to reach an intended mark due to wind, water currents and other factors affecting their travel.  This self-redirection is based on the combination of GPS locations, compass headings, known and encountered currents and other factors (video on ocean observatories would be helpful to give an overview of how gliders fit into the network of tools to observe the ocean).
Key Concepts

· Gliders may be affected by winds, tidal exchanges and water currents both at the surface and at depth; therefore it is necessary to re-direct a glider in order for it reach its pre-determined destination.  This may be compared to a car driver changing the direction of the car by slight movement on the steering wheel, even when on a straight road.

Ties to AAAS Benchmarks 

    9-12

· Use technology and math to improve investigations and communications.

· Use of a variety of technologies such as hand tools, measuring instruments and calculators should be integral components of scientific investigations.

· Develop accurate and effective communication skills.

· Scientists rely on technology to enhance the gathering and manipulation of data

· Mathematics is essential to scientific inquiry.

· Students should present their results to others using oral, written communication, and other forms including models, diagrams, demonstrations.  

· Discussions based on scientific knowledge, the use of logic and evidence of their investigations.

    5-8

· Objects not being subjected to a force will continue to move at a constant speed and in a straight line

· Unbalanced forces will cause changes in speed or direction of an objects motion

· The motion of an object can be described by its position, direction of motion, and speed.  That motion can be measured and represented on a graph.

· Students should become competent a t communicating experimenting methods, describing observations, summarizing the results, and sharing investigations and explanations.

· Think critically and logically to make the relationships between evidence and explanations

Objectives

· Students will understand, demonstrate, observe and explain the need for and the process of self-correcting navigation of the gliders.

Materials

· students

· blindfolds/large paper grocery bag

· a large safe area such as a football field, or vacant lot

· marker flags

· digital camera/s (optional)

· access to internet (optional)

Procedure

1. Discuss the reason drivers need to re-direct (steer) the car once it has been pointed down a straight road.  Make similarities between the car and the glider.  Brainstorm and list possible influences on the gliders’ direction.
2. Divide the class into teams of three.  One student is to be the “glider” who is on a “mission” to walk across the field to the goal post or another pre-determined point, in a straight line.  The second person is the “safety” and walks beside the blind-folded “glider”, making sure the “glider” does not crash. The third person is the observer and possibly data recorder if cameras are used.  If time allows, the entire procedure may be is repeated 3 times so that each person does each of the jobs.
3. Design a field note record sheet to suit YOUR specific needs based on student ability level and desired data collection (limited suggestions have been provided below).  When and where were the transects conducted?  What were the environmental conditions? 
4. The “glider” starts at a designated spot and zeros in on where they want to end up. The “safety” places the blindfold or paper bag over the glider’s head and says “go”. The “glider” walks 25 steps toward the target then stops. The “safety” puts down markers to enable the “glider” to see his/her pathway after a crossing is completed.  After the marker has been placed, the “glider” removes the hood, re-directs as needed, replaces the hood and takes another 25 steps toward the target.  Again, the “safety” makes sure the “glider doesn’t hit anything, then places the next marker 25 steps further. The procedure continues until the “glider” reaches the goal.  This procedure could continue with flags of another color and return the “glider” to the base. NOTE: If a digital camera is used to document results, a picture should be taken from the start location and at each 25-step stop. 
5. Each team records, evaluates and prepares a presentation of one transect for the class.  They could use the attached data sheet, modify it, or design one of their own to meet their own requirements.  Presentations should include a discussion of their results including what factors may have affected their transect (wind, terrain, noise, or other phenomena) and how these equate to similar influences possibly affecting the glider’s path.

 Lesson Plan Modifications/Extensions: 


General modifications
· Include digital pictures in the process to show a visual representation of your results.   Import digital pictures into PowerPoint and show as a slideshow to see deviations in the walking path of people. 
· Give students objects to carry to reduce the effectiveness of swinging arms to give stability Windy days and uneven terrain bring greater deviations and translate into stronger currents, tidal exchanges, winds and other phenomena. 

· Use Google Earth, or another mapping source, to plot your transects on your school’s grounds. 
· Conduct transects in snow to see the entire transect if possible.  
· Discuss the importance of gathering data over time… will similar conclusions be reached with 12 samples taken in one month as would be reached with 1 sample taken each of 12 months?  Why/Why not? If your school wanted to build a soccer field, would you want to look at sunlight patterns and water run-off for one day or over the course of a year before building?
Math/Modeling Tie-in options.

· Using 250’ measuring tapes, bisect the flags from two points and record the distances at each flag.  Use this data to map the flag location on paper. 
· Measure the angle of deviation, or take headings and bearings (might be able to digital pictures on a PowerPoint to measure angles). 
· From each stop, measure the angle needed to redirect back to the target. 
· Create a map and plot the course to scale.
· Each group, determine the total deviation of their glide path. Then have students organize the classroom set by degree of deviance, least to greatest.

· Discuss what types of measurement units students will encounter during this study. Discuss the problems with using different measurement methods and the importance of assigning units and displaying them with data.  Will one measurement unit be more easily manipulated to create a scaled map?

Real Time Data 

Have students go to the Rutgers University AUV Fleet homepage and find a data set to model  what might constitute a terrain shift to a glider (thermocline or pycnocline). Also find a data set to show where ocean currents might change the heading of a glider’s projected path. 
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Welcome 1o the Slocum Electric Glider Fleet homepage at the | News, Notes & Addi
i > Institute of Marine and Coastal Sciences! On October 28, 2003, a
4 * single Slocum Coastal Electric Glder (buit by Webb Research
perstons Conor Corporation) was deployed at the LEC-15 site in Tuckerton, New
Jersey. The glder was tasked with  single mission: to fly 120km
offshore 1o the continental shelf break, surfacing periodically to transrmit
hydragraphic (salnity and temperature) data back to mission control at IMCS. The
successiul completion of the mission and recovery of the glider over 2 weeks later
signaled the dawn of the age of autonomous underwater vehicles as longterm,
realtime aperational oceanographic tools.

The page is the gateway to the IMCS glider fleet. Monitor active deployments,
search through our mission archives and leam more about the projects we have
and are curently participating in. Check the News, Notes and Additions section
for updates on scheduled deployments and recoveries, additions to the ever
expanding glider flest s wel as links and more information on the slocun gliders
and their scientfic payloads

Welcome to the future of Oceanography!
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Select search under the dropdown menu for Deployments
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Your screen will look like this. Pick an entry that spans more than one day and click.


Data available (click on pictures to enlarge).


Assessment

· Performance—Did student participate in discussion sessions and demonstrate an understanding of the procedures, benefits and limitations glider movement?

· Performance- Did students give adequate evidence to back up their assessment of why their “glider” paths deviated?
· Product—Did students accurately record tracking information on a field note data sheet (scaled map, accurate data and/or drawings or other methods to demonstrate understanding)? 

Sample Field Note Data Sheet

How Deviant Are You?

Data Collection sheet/field notes

Sketch of Deployment Area:


Minimal to include in your sketch: starting point, end goal, projected path, marked waypoints

	Start time
	Location
	Way Point #
	Environmental Conditions and Field Notes

         Wind:   none, mild, medium, high

        Terrain: consistent, varied, flat, sloped, hilly

        Other factors affecting the “flight”?

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



