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Module Summary

Overview of Module

Activities in this module are designed to help middle school students develop an understanding of the logistics involved in moving products from one place to another. This can be from point of origin to distribution center, warehouse to retailer, or within the warehouse itself.  Students will develop an understanding of how GIS/GPS systems are used in managing and planning for moving products, as well as how these technologies are used to save fuel.

Primary Career Cluster:  Transportation, Distribution, and Logistics
Primary Career-Cluster Pathways:  Logistics Planning and Management Services, Sales and Service, Transportation Operations, and Warehousing and Distribution Center Operations

Related Occupations:  Cargo or Freight Agent, Dispatcher, Logistician, Traffic Manager, Traffic, Shipping, and Receiving Clerk

Recommended Grade Level: Middle School


Recommended Subject Areas:  Geospatial Technology, Power and Transportation, and Technological Systems

TDL Cluster Knowledge and Skills and Performance Elements Addressed

· TRC03.01  Formulate ideas, proposals and solution to transportation-, distribution-, and/or logistics-related problems in order to ensure effective and efficient delivery of products or services to targeted consumers.

· TRC04.02.01  Execute procedures involved in using Geographic Information System / Global Positions System (GIS/GPS) applications to perform various work functions.
· TRC10.02
Measure, analyze, and manage the output of technological systems in order to enhance performance and reliability of timing, cost-projecting, and forecasting within transportation operations.

Common Core Standards

Language Arts:

· WHST.6-8.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
· WHST.6-8.7. Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, focused questions that allow for multiple avenues of exploration.
National Learning Standards

International Technology Education Association (ITEA), Standards for Technological Literacy (STL)

· Standard 2--Students will develop an understanding of the core concepts of technology.

· Standard 3--Students will develop an understanding of the relationships among technologies and the connections between technology and other fields of study.

· Standard 6--Students will develop an understanding of the role of society in the development and use of technology.

· Standard 9--Students will develop an understanding of engineering design.

· Standard 11--Students will develop abilities to apply the design process.

· Standard 12--Students will develop abilities to use and maintain technological products and systems.

· Standard 17--Students will develop an understanding of and be able to select and use information and communication technologies.

· Standard 18--Students will develop an understanding of and be able to select and use transportation technologies.

National Geography Standards: The World in Spatial Terms

· Standard 1  Understand how to use maps and other geographic representations, tools, and technologies to acquire, process, and report information from a spatial perspective.

· Standard 2  Understand how to use mental maps to organize information about people, places, and environments in a spatial context.

· Standard 3  Understand how to analyze the spatial organization of people, places, and environments on Earth's surface.

Objectives
	What I Want Students to Know
	What I Want Students to be Able to Do

	· Understand different modes of transportation.

· Explore geospatial technology, using interactive maps.

· Explore fuel-consumption data.

· Identify factors contributing to variations in fuel consumption.

· Explore the use of geospatial technologies for route planning.

· Identify factors involved for efficient urban route planning.

· Explore uses of geospatial technologies.


	· Describe intermodal transportation.

· Create a map showing the route of a product from origin to final destination.

· Determine whether a route using right-turn philosophy is fuel-efficient.

· Develop interstate routes for trucks delivering goods to distribution centers.

· Identify factors involved for interstate route planning.




Measurement Criteria

· Demonstrated knowledge of intermodal transportation

· Used maps and GPS/GIS technologies to determine whether a route made up of primarily right turns is more fuel-efficient than one based on traveling the shortest distance

· Used maps and GPS/GIS technologies to develop a delivery route to a distribution center

Time Required to Complete Module  (Estimated): 11  50-minute class periods to complete all of the 3 lessons; however,  you may elect to use only one of the lessons and the time estimated for that lesson is on the plan.

Materials Needed

· Computers with Internet access, word-processing software, design or drawing software such as CADD, and geospatial and mapping software

· Poster board, rulers, scissors, glue, various other drawing materials

Websites

Bus Rapid Transit—Comparison with Other Modes. www.tstc.org/issues/brt/comparison.html.

California Overtime for Truck Drivers. www.gotovertime.com/california_truck_driver_overtime.html.

City of Virginia Beach eMapping. http://www.vbgov.com/e-gov/emapping/. 

How Helicopters Work. www.science.howstuffworks.com/helicopter1.htm.

Make Right-Hand Turns to Save Gas, Money. www.planetgreen.discovery.com/tech-transport/ups-turns-save-gas.html.

New Hours of Service—The Trucker's Report. www.thetruckersreport.com/hours/new_hours_of_service_rules_for_truckers.shtml.

Rules for Truckers Intend to Make Roads Safer. www.roadandtravel.com/safetyandsecurity/newrulesfortruckers.htm.

Traffic Control Plan Design. www.tedsi.com/tcp.htm.

Traffic Engineering Graphics and Design. www.trafficgroup.com/services/edg.html.

Transportation Modes: an Overview. www.people.hofstra.edu/geotrans/eng/ch3en/conc3en/ch3c1en.html.

Travelers, Truck Drivers, Safety, and the Law. www.quazen.com/recreation/autos/travelers-truck-drivers-safety-and-the-laws/.

Virginia Locality GIS/Mapping Web Sites. http://www.vdem.state.va.us/programs/gis/links/index.cfm. 

	Lesson 1
	Plane, Train, Truck, or Ship—How Do We Get It There?

	Time Estimate:  Three plus  50 minute periods

	Objectives

	1. Understand the different modes of transportation.

2. Describe intermodal transportation.

3. Utilize geospatial technology for interactive maps.

4. Analyze a product’s route.

	Materials & Resources

	· Computers with Internet access

· Poster board, rulers, various other drawing materials

· Websites: 

· Bus Rapid Transit—Comparison with Other Modes. www.tstc.org/issues/brt/comparison.html.

· How Helicopters Work. www.science.howstuffworks.com/helicopter1.htm.

· Transportation Modes: an Overview. www.people.hofstra.edu/geotrans/eng/ch3en/conc3en/ch3c1en.html.

· Graphic Organizers.  http://englishcompanion.com/classroom/notemaking.htm


	Agenda

	Step
	Minutes
	Activity

	1
	50
	Students will be provided with an overview on transportation modes and the efficient movement of products.  

	2
	25
	Have students identify a product in the classroom and determine its point of origin.

Optional:  Short video on the process of a product from manufacturing to delivery.  http://abcnews.go.com/WN/MadeInAmerica/

	3
	100-120
	Direct students to write a report describing the possible modes of transportation used to deliver the product to the town in which they live. Instruct them also to create a map showing the route used to deliver the product.


	Lesson 2
	Do Right Turns Save Fuel? Route Planning in Cities……

	Time Estimate:  Five  50 minute periods

	Objectives

	1. Explore fuel consumption data on various types of vehicles.

2. Identify the factors that contribute to variations in fuel consumption.

3. Explore the use of geospatial technologies, including interactive maps for route planning.

4. Identify the factors involved for efficient urban route planning.

5. Determine if a route of primarily right turns is fuel-efficient.

	Materials & Resources

	· Computers with Internet access

· Poster board, rulers, various other drawing materials, city maps

· Websites: 

Make Right-Hand Turns to Save Gas, Money. www.planetgreen.discovery.com/tech-transport/ups-turns-save-gas.html.

Traffic Control Plan Design. www.tedsi.com/tcp.htm.

Traffic Engineering Graphics and Design. www.trafficgroup.com/services/edg.html.

· Virginia Locality GIS/Mapping Web Sites. http://www.vdem.state.va.us/programs/gis/links/index.cfm. 
· Note:  Teachers will need to find state specific mapping if not in Virginia.

	Agenda

	Step
	Minutes
	Activity

	1
	50
	Direct students to investigate the use of geospatial technologies, including interactive maps for use in the following activities.

	2
	50
	Have students document on two charts the various factors that most affect fuel consumption. One chart should list different vehicle types and fuel-consumption factors, and the second chart should show estimates of fuel wasted while idling in traffic congestion, waiting to make left turns, waiting at stop lights, and waiting for other relevant events.

	3
	30
	Have students identify a product supplier and a list of ten possible retailers who want to sell the product. Direct students to use geospatial technologies to locate on a map the supplier and the retailers' locations.

	4
	70
	Direct students to create two delivery routes from the supplier’s location to one retail location: one that is the most direct route, and one using right-turn driving philosophy (of all necessary turns, try for no less than 80% of right turns

	5
	50
	Instruct students to use the factors documented in the above activities to determine which route is more fuel-efficient and summarize the reasons this is so.


	Lesson 3
	Interstate Route Planning with Interactive Maps and GPS

	Time Estimate:  Three  50 minute periods

	Objectives

	1. Explore the use of geospatial technologies, including interactive maps for interstate route planning.

2. Identify the factors involved for interstate route planning.

3. Develop an interstate route for a truck delivering goods to a distribution center.

	Materials & Resources

	· Computers with Internet access

· Websites: 

· California Overtime for Truck Drivers. www.gotovertime.com/california_truck_driver_overtime.html.

· City of Virginia Beach eMapping. http://www.vbgov.com/e-gov/emapping/. 

· New Hours of Service—The Trucker's Report. www.thetruckersreport.com/hours/new_hours_of_service_rules_for_truckers.shtml.

· Rules for Truckers Intend to Make Roads Safer. www.roadandtravel.com/safetyandsecurity/newrulesfortruckers.htm.

· Travelers, Truck Drivers, Safety, and the Law. www.quazen.com/recreation/autos/travelers-truck-drivers-safety-and-the-laws/.

· Virginia Locality GIS/Mapping Web Sites. http://www.vdem.state.va.us/programs/gis/links/index.cfm. 

· Graphic Organizers.  http://englishcompanion.com/classroom/notemaking.htm
.

	Agenda

	Step
	Minutes
	Activity

	1
	20
	Have students investigate the use of geospatial technologies, including interactive maps for use in the following activities.

	2
	80
	Instruct students to investigate and document factors affecting interstate travel, including state laws, weight limits, height restrictions, logbook requirements, and trucker rest laws.

	3
	50
	Have students identify the shortest route, using interactive map technologies, from a West Coast sea port to a distribution center east of the Mississippi River.


Teacher                    

   Assessment Material
Final Evaluation Criteria
· Demonstrated knowledge of intermodal transportation

· Used maps and GPS/GIS technologies to determine whether a route made up of primarily right turns is more fuel-efficient than one based on traveling the shortest distance

· Used maps and GPS/GIS technologies to develop a delivery route to a distribution center

Score Sheet for Assessment on each Lesson’s Activities is on the next page.

Grading Score Sheet for Lesson Activities
	Student Name: 
	Scoring

	Activity and Rubric
	1
	2
	3
	4

	Lesson 1, Activity 3

Intermodal transportation report (1–2 pages) describes at least three modes of transportation used to deliver a product from point of origin to its destination.
	
	
	
	

	Lesson 1, Activity 3

Map is created using GIS technologies and shows the route used for the delivery of the product.
	
	
	
	

	Lesson 2, Activity 2

First chart lists different vehicle types and fuel-consumption factors. 
	
	
	
	

	Lesson 2, Activity 2

Second chart estimates time spent idling in traffic congestion, waiting to make left turns, waiting at stop lights, and other relevant factors that affect fuel consumption.
	
	
	
	

	Lesson 2, Activity 3

Map is created using GIS technologies and shows the supplier and the ten retailers' locations.
	
	
	
	

	Lesson 2, Activity 4

Map is created using GIS technologies and shows the direct delivery route and the route with 80% of the turns as right turns.
	
	
	
	

	Lesson 2, Activity 5

Summary determines which route is more fuel-efficient. 
	
	
	
	

	Lesson 3, Activity 2

Documentation includes factors affecting interstate travel, state laws, weight limits, height restrictions, logbook requirements, and trucker rest laws.
	
	
	
	

	Lesson 3, Activity 3

Shortest route is identified, using interactive map technologies. Factors that affected the route should be listed. 
	
	
	
	

	Total points
	/36

	Scoring Legend:
	1 – Poor
	2 – Average 

	3 – Above Average
	4 – Excellent
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