SPIRIT 2.0 Lesson: 

CEENBOT TAKES A DIVE!
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Lesson Title:  CEENBOT Takes a Dive

Draft Date: July 17, 2008

1st Author (Writer):  Susan De Roy  

2nd Author (Editor/Resource Finder):
Science, Math, and Social Studies Topics:  remote robotics applications, use of technology in society, mapping and retrieval of historical artifacts in remote location, creating a map to scale
Grade Level: elementary (adaptable to all levels

Cartoon Illustration Idea:  A  CEENBOT with a snorkel, goggles, and swim flippers diving into ocean

Outline of Lesson 

Exension of a lesson I do in Social Studies from the History Alive! America’s Past materials.  Chapter 4 Why Eropeans Left for the New World pages 40 to 47
Content (what is taught): 
· Remote robotics applications 

· Measurement and creating map to scale

· Exchange of goods between Spain and “New World”
· How technology can be used for remote retrieval
· Reasons Europeans explored

Context (how it is taught):

· Distance to and location of shipwreck will be measured and students will calculate a scale based on a 1 to 12 inch ratio to draw a map

· Students will execute route to the shipwreck and pick up an artifact

· Students will return artifact to the research station using CEENBOT

· Artifact will be mapped on graphic organizer of shipwreck

· Artifact will be researched and evaluated on the same graphic organizer or in interactive notebook

Activity Description:

In this lesson students will have to create a scaled map to a sixteenth century Spanish shipwreck located in a separate room.  They will map a route to the shipwreck, than they will have to maneuver the robot there to retrieve artifacts then return them for evaluation.

Standards: (At least one standard each for Math, Science, and Technology - use standards provided)

Math

D1, C4

Science

F3, F4, E2, F5

Technology:

F1

Social Studies/History:

Materials List: 

Masking Tape
Graph Paper for Maps

Pictures of Artifacts
Measuring Tools (tape measurers, meter and yard sticks)

Graphic Organizer
Interactive Notebooks

CEENBOT or other robot
CD of diving sound effects optional

Stopwatches or timers

In addition, students will need a textbook or summaries about the artifacts they find that will tell them what each was used for and origin.  A list of computer sites could be made that students would have to go to find each artifact.  Could be done as a scavenger hunt type activity once they have mapped location of artifact on ship and identified the item.

Set Up Prior to Activity:

     Teacher will need to tape the outline of a shipwreck on the floor prior to the activity.  This can be done as a student activity as well.  (see diagram below).  Distribute artifacts within the shipwreck.  It is useful to have two or more copies of each artifact so multiple groups can retrieve them.

     Teacher will create a maze that will be about the same length as the distance from the research station in the classroom to the shipwreck so students can compare times.




ASKING Questions (CEENBOT Takes A Dive)

Summary: Students are asked why scientists would want to explore a sixteenth shipwreck that is so deep people can not dove to it.
Outline:

· Create a map to scale to the shipwreck

· Navigate CEENBOT to location of wreck remotely

· Return artifact to research station

Activity: 


Students will plan and execute a route to shipwreck located in another room or location outside the classroom to retrieve artifacts for analysis. 

	Questions
	Possible Answers

	· Why would scientist want to retrieve artifacts from a dangerous location?
	Learning about the past and what people used. Retrieve valuable items like gold or silver, treasure hunting.  

	· How can robots help with research or recovery of artifacts?
	Robots can go places people cannot go.  Robots can stand the pressure of deep water.  Robots can carry heaver objects than people. 

	· How can remote robots be used in everyday life?
	Robots could understand voice commands and help the elderly or disabled get things.  Remote robots could be used to build structures on other planets or the moon or under water.  

	· What advantages or disadvantages would robots have in deep waster recovery of artifacts?
	Might be able to stay underwater longer.  They can go deeper and stand the water pressure.  Problems might be that they cannot make decisions or navigate for themselves.  They are expensive.  Cables might limit how far down they can go


Image Idea:  Picture of a Robot navigating maze and one going through hall. (student might be blindfolded and receiving direction from another team member if no wireless controller is available.
EXPLORING Concepts (My Speedy Robot)
Summary: Students will explore robotic use in retreval situation in a deep water shipwreck simulation 

Outline:

· Scale map is created to establish robotic path to shipwreck

· Students will learn to manuver robot through a maze then in a “remote” simulation

· Students will map location of artifacts on the shipwreck

· Artifacts will be identified and importance will be evaluated

Activity: 

Day One: (45 minute period):

Students will become familiar with how to move robot by taking it through a basic maze keeping time with stopwatches.  Students should become aware of how step motors move independent of each other and amount of space needed for turns.  They will then attempt to move robot through the maze in pairs with the driver blindfolded and the other person giving directions again keeping time.  Both times will be recorded.


Students will then measure and map the route to the shipwreck location.  They will calculate the scale for their location and route map using a 1” to 12” ratio.  Using graph paper a map will be drawn plotting their path.

Day Two: (45 minute period):

Students will manuver their robot to shipwreck with a “remote” format.  If remote video and arm is available on the robot students will use a TV or computer to monitor movement.  If basic robot is used with no added features or remote control capabilities the robot will be controlled by a blindfolded student receiving directions from a partner who walks the route together.

Formative Assessment:
1. Students will be asked to reflect on times to navigate the maze in both modes and navigating to the shipwreck.

2. Students will show understanding of scale by producing a to scale map of route to shipwreck.

Extension Explorations:
     Students can research the use of remote robots.

     Students can create a sinerio where a remote or retreval robot would be useful.  They would describe approximate size and appearance of robot. Including any additional accessaroies.  Things like a remote camera, sensors, robotic arms and so on.

     Given legos or some other type of robotic building materials they would construct a model of their robot.

     Students would the hypothesise future applications for these type of robots and try to identify constraints and new technologies that might be needed.  (Example, a computer component that does not create heat or that uses the generated heat as a power source becoming a self sustaining machine.
INSTRUCTING Concepts (CEENBOT Takes A Dive)
Note: The instructing concepts section will be provided by the instructional writing team. The final instructing content section may look different from the one shown below. This sample is provided here so that this sample lesson shows all A, E, I, O and U components.

Summary: The teacher explains the distance-time formula and how it could be restructured to be in a form that computes the rate of motion.

Outline:

· Define motion in terms of distance

· Define rate of motion (speed)

· Apply the formula d = rt

· Derive the formula r = d / t

Activity:


We can tell a robot is moving by looking at the distance it travels. The time of travel can be measured with a stop watch. The rate of motion is related to distance and time.  We would use the formula of d = rt where d is distance, r is rate of motion (speed), and t is time. 

d = rt

Demonstrations of the use of this formula can help develop an understanding for the rate of motion.


For example when a distance of 6 centimeters is traveled by a robot in 3 seconds the rate of motion is 2 centimeters per second. A data table can be used to show that during each second the robot must move 2 centimeters in order to travel 6 centimeters in 3 seconds. Demonstrate other distance and time motions that result in a rate of motion that is a whole number, a fraction, and a decimal.


Once students feel comfortable with the d = rt formula, pose problems where students are to find the rate of motion. By looking at some of the previous numeric examples it can be seen that the rate of motion is found using the formula r = d / t. 

r = d/t

This formula can also be derived from the d = rt formula by dividing both sides of the equation by t.

ORGANIZING Learning  (CEENBOT Takes A Dive)
Summary: Students create a map to scale and complete graphic organizers to show understanding.

Outline:

· Collect times moving robot through two maze simulations and remote retreaval simulation

· Produce a map to scale with a one inch equals one foot scale

· Record location of artifacts on a graphic organizer of the shipwreck

Activity:


Students record times to take robot through maze twice.  These times will be compared to the time it takes to manuver the robot to the shipwreck and back. Students will analyze factors that may have impacted times if there is a significant difference in times.


Students will measure the distance from their research station location to the shipwreck.  The map will ge drawn to scale on graph paper and will be taped into their interactive notebooks.  Each member of the team will be required to document all times and distances measured.  They will also all be responsible for creating a map.


Shipwreck will be taped on floor using a grid system like archeologists use to excavate artifacts.  Students will use a grid system on their graphic organizer to record location and identity of artifact retrieved and analyzed.


Students will try to identify what the artifact retrieved is, location of origin (from Spain or from “New World”), and importance of the exchange of various items found.  

Worksheet Idea: Sample of possible graphic organizer. Two pages would be needed, sample shows the back half of the ship.  Page two would be the front of the ship.  This sample was created using WORD.  The second page gives a sample of possible artifacts and student answers.
Lesson Folder File: 
GUIDE TO READING NOTES

Examine object you retrieved from sunken ship. Draw a picture of it in the section where it was found.  Research artifact and identify it.  Read the section that tells about the object to find out why it was important to Spanish explorers.  Take notes in the box connected to to where you drew the object.




GUIDE TO READING NOTES  SAMPLE OF POSSIBLE STUDENT ANSWERS
Examine object you retrieved from sunken ship. Draw a picture of it in the section where it was found.  Research artifact and identify it.  Read the section that tells about the object to find out why it was important to Spanish explorers.  Take notes in the box connected to to where you drew the object.



A1 Student created 



B1  Student created 

drawing of gold or                               

 drawing of Spanish cross

silver coins or Aztec object

A2  Student created 



B2
Student created 

drawing of compass



drawing of tobacco plant



Artifact: 
compass



     Artifact: tobacco plant

This artifact was important to Spanish          This artifact was important to explorers because  it was one of the new          explorers because it became a big technologies that helped them navigate           cash crop when colonies started. even in bad weather or at night.
UNDERSTANDING Learning (CEENBOT Takes A Dive)
Summary: Students write reflective summary on how robots can be used in locations humans cannot go.  Students will apply math concepts about grid locations, scale, and ratio to creation of the map and social studies concepts of maps and impact of events on history on a summative assessment.

Outline:

· Processing: 

· Formative assessment of scale: map and route to shipwreck

· Summative assessment: students will be given a diagram of a obstacle coarse for a robotic rover with measurements in feet.  They will draw a map on graph paper using a scale of 1” to 2’

· Summative assessment: Students will write a reflective essay in their interactive notebook describing the function of the CEENBOT in the simulation activity.
Formative Assessment

As students are engaged in learning activities ask yourself or your students these types of questions:

1.   Were the students able to apply to apply the concept of ratio to create an accurate scale?
2.   Did students take into account the turning radius of the CEENBOT in their route to the shipwreck?

3.   Could students identify constrains they encountered in the simulation?
Summative Assessment

Students will complete the following essay questions about the shipwreck simulation:

1. What was the function of the CEENBOT in the retereval of artifacts from the sunken Spanish Galleon?  Include constraints you encountered as you used the CEENBOT.

2. .What possible applications would remote robots have in the future?  What types of problems might they help people with and how?

3. Get a copy of the Robot Rover Obstacle Coarse and on the bottom half of paper create a scaled map using the measurements and ratio given on the paper.

Students could answer these quiz questions as follows:

1. What were some of the motivations for European exploration?

2. Why was a remote robot needed to retrieve artifacts from the Spanish shipwreck?

3. Why do cartographers have to use a scale to draw their maps?

4. Name three items that the Spanish brought from the New World to Europe.

5. Name three items the Spanish introduced to the New World from Europe.

6. Define the following words:  Constraint      Ratio      Artifact     

Using Multiple Intelligences:

Select three artifacts you analyzed and follow these three steps on a large sheet of drawing paper:

· Fold the paper in half hot dog style.  Fold the long piece in half twice to make eight squares.

· Draw a simple sketch of one of the artifacts in each square

· Label each  drawing 

· In each box write one sentence explaining the importance of the artifact.  Write another sentence that tells whether the artifact is a European motivation for exploration, a European technology for exploration, or a New World product.
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Artifact: 


This artifact was important to Spanish explorers because





Artifact: 


This artifact was important to Spanish explorers because








Artifact: 


This artifact was important to Spanish explorers because








Artifact: 


This artifact was important to Spanish explorers because








Artifact: Spanish cross


This artifact was important to Spanish explorers because it was an important symbol of their religion.  They wanted to spread their religion where ever they went.








Artifact: gold from Aztec empire


This artifact was important to Spanish explorers because it was a way the Spanish got rich.  They were able to pay for more ships and expeditions to the New World
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