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Outline of Lesson
Content (what is taught): 
· Measurement of distance with metric measurements

· Calculation of speed and velocity

· Inquiry and problem solving skills; experimental design


Context (how it is taught):

· Students will design an experiment to support UPS’ strategic driving routes
· The construction and measurement of a “delivery route”

· The classroom robot will travel various “delivery routes”

· Students will calculate speed and/or velocity of each trial

· Students will collect and analyze data and use it to defend a position
Activity Description:

The activity will begin by discussing UPS’ initiative to eliminate most left turns in the delivery routes.  In cooperative groups of 3-4 members, students will then be asked to design an experiment that supports the initiative using the CEENBot. Upon concluding the experiment, each group will present their experimental design and data to the class using a multimedia format such as PowerPoint of iMovie. Finally, as a class we will discuss each designs’ successes and limitations and determine if the initiative was indeed proven.

Standards: 

Math

D1, D2

Science

A1, B1

Technology

A3, BI

Materials List (per group): 

CEENBot, masking tape, engineering notebook (quad), stopwatch, meter stick, engineering notebook (quad), digital camera (optional), digital video camera (optional), computer and projector access (optional)

ASKING Questions (The UPS Experiment)

Summary: Can you design an experiment that supports the UPS initiative to eliminate most left hand turns from their delivery routes?

Outline:

· Discuss the initiative.

· Determine factors/variables that affect the determination of a travel route

· Determine factors/variables that would affect or be affected by the implementation of the UPS initiative.

· Design an experiment that would support the initiative based on the factors/variables that would affect or be affected by the initiative.

Activity: 


Design an experiment that supports the elimination of most left hand turns for UPS delivery routes.   

	Questions
	Possible Answers

	· What factors do you use to determine your route to school, store or any other destination?
	· shortest travel distance

· avoiding traffic lights

· avoiding interstate

· any additional stops along the route



	· UPS has developed an initiative to eliminate most left hand turns. What factors would affect or be affected by this initiative?
	· whether it is possible to avoid the left hand turn

· mileage

· gas consumption

· time

· CO2 emissions

· driver safety



	· Can you design an experiment that supports (proves) UPS’s initiative?
	answers will vary 

	· What did you do to account for variables in your experimental design?
	· mandatory wait time if a left turn is made on route

· mandatory wait time if driver has to stop on the opposite side of the street to make a delivery, 


Image Idea:  UPS Delivery Vehicle
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EXPLORING Concepts (The UPS Experiment)
Summary: Students explore experimental design and data collection to calculate speed and velocity using the CEENBot as the vehicle.

Outline:

· Students design and construct a delivery route.

· Students determine ways to account for variables such as traffic lights and same side delivery in their route simulations.

· The robot will simulate the travel of a variety of routes ensuring delivery of all packages along route (i.e. shortest distance, no left turns, one left turn, same side delivery, etc.)

Activity:
1.  Collaborative groups will design (use of quad engineering notebook would help!) and construct a route for a given amount of deliveries (teacher can determine the number of deliveries to be simulated.)  The route can be constructed using the grid on a tile floor to be used as roads and wood blocks to symbolize delivery stops (houses, businesses, etc.)

2.  Once the route is designed, the groups should return to the notebook to construct data tables used to collect information/data gathered during their experiment such as distance, time and direction traveled.

3.  The group will also devise ways to account for variables such as traffic lights and opposite side delivery in their simulations.

4.  Groups will then use the CEENbot to simulate trials making deliveries using a variety of routes such as shortest distance, no left turns, etc.

5.  Once the simulations have been completed and data has been recorded, students will make calculations for speed and velocity.

Videoclip Idea:  Create a videoclip of a mock delivery route to demonstrate use of supplies or show the newsclip regarding the initiative.
INSTRUCTING Concepts (The UPS Experiment)
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.

ORGANIZING Learning  (The UPS Experiment)
Summary: Students use data tables that record route distance traveled, time, direction traveled, calculations for speed.  Students use graphical representations such as a bar or line graph to visually display results.

Outline:

· Collect data as the CEENbot travels each route

· Vary the route to meet certain criteria

· Data includes distance traveled, time, direction traveled

· Calculations include speed formula

· Graph data such as variations in speed, distance traveled and time

Activity:


Data collected will relate to changes in the delivery route.  Variations of the delivery route will change the distance traveled and travel time necessary to make the same deliveries.  Students will record such changes on a data chart (running several trials for each delivery route could incorporate additional calculations of mean).  Variables such as traffic light wait time and opposite side deliveries should remain constant for each trial for easy comparison.  For instance, if a left turn is to be made, a specific wait time should be incorporated.  


Once all data has been collected, students will calculate speed for each route.  Using the data table, students will construct a graphical representation such as a bar or line graph to show their results.

Worksheet Idea:  Create a series of delivery stops on a piece of graph paper.  Ask students to find shortest route, route with no left turns, route with 1-3 left turns.
	Route Variation
	Route Distance
	Time
	Number of Left Turns
	Speed
	Other

	shortest distance
	
	
	
	
	


UNDERSTANDING Learning (The UPS Experiment)
Summary: Collaborative groups will use a multimedia presentation to communicate data and analysis of their experiment.

Outline:

· Formative assessment of metric measurements

· Formative assessment of formula for speed

· Formative assessment of use of data tables and graphs

· Summative assessment of experimental design 

Activity:

Formative Assessment

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

1.  What is the measurement of this portion of the route?

2.  What is the formula for speed?  How did you calculate speed for this trial?

3.  How would you construct your data table?  (prior to suggesting data table headings)

4.  What type of graph would best demonstrate your data?  What type of graph will support your findings best?
Summative Assessment
As a culmination for this activity, collaborative groups will develop a multimedia presentation of their findings using PowerPoint or iMovie.  

Multimedia presentations should include:

1.  A briefing of the experimental design used for the simulation.  

2.  Data chart and graphical representation of the data collected during the simulation.

3.  Analysis of the data—what does it mean?

4.  Specific research information about the impact it has had on UPS’ operations.

4.  What are the real-world applications of your findings?  Who else might benefit?


If using PowerPoint, students could use digital pictures to enhance their presentation as well as importing graphs and tables.

If using iMovie, students could use digital video to enhance their presentation with audio and video footage of their actual experiment.
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