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Module Summary

Overview of Module

Activities in this module are designed to help high 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 a 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 Services, Transportation Operations,  Warehousing and Distribution Center Operations

Related Occupations:  Cargo and Freight Agent, Dispatcher, Logistician, Traffic Manager, and Traffic, Shipping and Receiving Clerk 
Recommended Grade Level: High School


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

TDL Cluster Knowledge and Skills and Performance Elements Addressed

TRC03.01Formulate 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.

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.

Common Core Standards


Language Arts:
· SL.11-12.1. Initiate and participate effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, and issues, building on others’ ideas and expressing their own clearly and persuasively.
· SL.11-12.4. Present information, findings, and supporting evidence, conveying a clear and distinct perspective, such that listeners can follow the line of reasoning, alternative or opposing perspectives are addressed, and the organization, development, substance, and style are appropriate to purpose, audience, and a range of formal and informal tasks.
· SL.11-12.5. Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest.
· WHST.11-12.4.
Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
Objectives
	What I Want Students to Know
	What I Want Students to be Able to Do

	· Understand uses of geospatial technologies.

· Understand factors involved in efficient urban route planning.

· Identify factors involved in interstate route planning.

· Understand fuel-consumption data for various types of vehicles.

· Examine GPS technology features for planning a trip.

· Understand proper vehicle loading techniques when packing a vehicle and taking fuel consumption and safety into account.


	· Develop an efficient delivery route to retail outlets for a given supplier.

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

· Create a chart that highlights ways in which fuel consumption can be reduced for various vehicles.

· Identify factors contributing to variations in fuel consumption.

· Utilize GPS technology to plan a weeklong trip across the United States.

· Create a simple product-distribution company.

· Identify the steps involved with packing products and sending them to consumers.

· Identify emergency-equipment and vehicle-preparation requirements.




Measurement Criteria

· Developed a delivery route to retail outlets for a given supplier

· Developed an interstate route for a truck delivering goods to a distribution center

· Demonstrated knowledge of factors affecting and means to reduce fuel consumption

· Used GPS technologies

· Demonstrated knowledge of proper vehicle loading (packing) techniques that will increase fuel efficiency 

· Demonstrated knowledge of emergency equipment and vehicle maintenance procedures that should be addressed before taking a trip

· Demonstrated knowledge of features and processes of warehouse product flow and distribution

· Created a simple product-distribution company

Time Required to Complete Module  (Estimated): 30  50-minute class periods
Materials Needed

· Computers with Internet access, word-processing software, design or drawing software such as CADD, and geospatial and mapping software
· Books Poster board, rulers, various other drawing materials

· Cardboard, balsa wood, various other construction materials

Websites

AAA Home Site, Tidewater Virginia. www.aaatidewaterva.com/?zip=23434.

Announcement for an Online Route Planner from TomTom. www.mydigitallife.info/2008/12/06/tomtom-announces-new-online-route-planner-to-pre-plan-a-route/.

Better Gas Mileage Tools and Tips. www.hybridcars.com/hybrid-gas-mileage.

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/. 

Factors Affecting Truck Fuel Economy. www.goodyear.com/truck/pdf/radialretserv/Retread_S9_V.pdf.

How Do I Plan Delivery Routes? www.gbbis.com/plan-delivery-routes.aspx.

How to Handle Any Terrain on a Road Trip. www.roadandtravel.com/carcare/roadtripspreps.htm.

How to Plan a Delivery Route. www.ehow.com/how_4644493_plan-deliveryroute.html?ref=fuel&utm_source=yahoo&utm_medium=ssp&utm_campaign=yssp_art.Improving Fuel Economy. www.fueleconomy.net.au/.

Inventory Management and Product Distribution— AmerisourceBergen Specialty Group. www.absg.com/outsourced_inventory_management.asp.

Logistics and Distribution Information. www.logistics-distribution.info/.

Logistics and Freight Distribution. www.people.hofstra.edu/geotrans/eng/ch5en/conc5en/ch5c4en.html.

Logistics—UPS (United Parcel Service, Inc.). www.ups-scs.com/logistics/distribution.html.

Prepare Your Car for All-Terrain Road Trips. www.roadandtravel.com/carcare/2005/allterraintrips.htm.

Preparing Your Car for All-Terrain Summer Road Trips. www.doityourself.com/stry/summerroadtrips.

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

Newspaper Routing Software. www.routesmart.com/newspaper.aspx.

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

Simple and Low-Cost Aerodynamic Drag Reduction Devices for Tractor-Trailer Trucks. www.solusinc.com/pdf/2003-01-3377.pdf.

Texas Transportation Institute—2009 Annual Urban Mobility Report. http://mobility.tamu.edu/ums/. 

Transportation and Freight—UPS (United Parcel Service, Inc.). www.ups-scs.com/transportation/.

Transportation and Logistics Information—Business.gov. www.business.gov/industries/transportation/.

Transportation and Logistics Information—dmoz. www.dmoz.org/Business/Transportation_and_Logistics/.

Transportation and Logistics Information—E-Business Directory. www.ebusinessdir.com/transportation-and-logistics/index.html.

· Travel Centers of America Trip Planner. http://www.tatravelcenters.com/trip-planner
Travelers, Truck Drivers, Safety, and the Laws. www.quazen.com/recreation/autos/travelers-truck-drivers-safety-and-the-laws/.

Trucker-to-Trucker.com—Route Planner. http://www.truckertotrucker.com/route-planner/. 

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

VDOT, Planning a Road Trip? http://virginiadot.org/travel/travel-kit.asp. 

	Lesson 1
	Retail Route Planning in Cities

	Time Estimate:  Four  50 minute periods

	Objectives

	1. Explore the uses of geospatial technologies including interactive maps for route planning.

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

3. Develop a delivery route to retail outlets for a given supplier.

	Materials & Resources

	· Computers with Internet access

· Poster board, rulers, various other drawing materials

· City maps

· Websites: 

Announcement for an Online Route Planner from TomTom. www.mydigitallife.info/2008/12/06/tomtom-announces-new-online-route-planner-to-pre-plan-a-route/.

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

How Do I Plan Delivery Routes? www.gbbis.com/plan-delivery-routes.aspx.

How to Plan a Delivery Route. www.ehow.com/how_4644493_plan-deliveryroute.html?ref=fuel&utm_source=yahoo&utm_medium=ssp&utm_campaign=yssp_art.

Newspaper Routing Software. www.routesmart.com/newspaper.aspx.

	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
	Break students into pairs and have them document the various factors that contribute to efficient route planning.

	3
	50
	Instruct the student pairs to identify a product supplier and a list of 10 possible retail locations for that product. Have them identify on a map the locations of the supplier and the retailers.

	4
	50
	Direct the student pairs to create a delivery route, using interactive maps, that efficiently delivers the products to the 10 retail locations.


	Lesson 2
	Interstate Route Planning with Interactive Maps and GPS

	Time Estimate:  Six  50 minute periods

	Objectives

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

2. Identify the factors involved in interstate route planning.

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

	Materials & Resources

	· Computers with Internet access
· Poster board, rulers, various other drawing materials
· Websites: 

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

· New Hours of Service Rules—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.

· Travel Centers of America Trip Planner. http://www.tatravelcenters.com/trip-planner. 

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

· Trucker-to-Trucker.com—Route Planner. http://www.truckertotrucker.com/route-planner/. 

	Agenda

	Step
	Minutes
	Activity

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

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

	3
	50
	Have students identify a delivery route, using interactive map technologies, from a West Coast sea port to a distribution center east of the Mississippi River. At least 500 miles of this route must be on U.S. numbered highways, rather than Interstate highways. 

	4
	150
	Direct students to create a travel plan that includes a chart that identifies each state traveled through, each state's pertinent transportation laws, identifying roads with weight or height restrictions, and locations of rest areas or truck stops for drivers. The plan should include departure times, daily number of miles traveled, and arrival times.  


	Lesson 3
	When to Drive:  Start Times and Fuel Consumption

	Time Estimate:  Six  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. Create a chart that highlights various vehicles and ways in which fuel consumption can be reduced.

	Materials & Resources

	· Computers with Internet access

· Poster board, rulers, various other drawing materials
· Websites: 

Better Gas Mileage Tools and Tips. www.hybridcars.com/hybrid-gas-mileage.

Factors Affecting Truck Fuel Economy. www.goodyear.com/truck/pdf/radialretserv/Retread_S9_V.pdf.

Improving Fuel Economy. www.fueleconomy.net.au/.

Simple and Low-Cost Aerodynamic Drag Reduction Devices for Tractor-Trailer Trucks. www.solusinc.com/pdf/2003-01-3377.pdf.

· Texas Transportation Institute—2009 Annual Urban Mobility Report. http://mobility.tamu.edu/ums/. .

	Agenda

	Step
	Minutes
	Activity

	1
	5
	Review with the class various categories of vehicles.

	2
	45
	Direct students to investigate and document the fuel consumption statistics from five different categories of vehicles

	3
	50
	Have students document the factors that contribute to variations in fuel consumption.

	4
	50
	Instruct students to explore and report on the advantages of traveling at different times of the day in order to conserve fuel. Examples may include leaving early in the morning or late at night to keep from running the air conditioning, and avoiding rush-hour traffic to eliminate long idle times.

	5
	100
	Break students into small groups and have them create a chart and brief report that documents and outlines the various factors that contribute to changes in vehicle fuel consumption. 

	6
	50
	Have the students give a PowerPoint presentation of their results in step 5.


	Lesson 4
	Load Size and Trip Planning

	Time Estimate:  Four to Five  50 minute periods

	Objectives

	1. Examine the features of GPS technology when planning a trip.

2. Understand proper vehicle loading techniques when packing a vehicle and taking fuel consumption and safety into account.

3. Identify emergency equipment and vehicle maintenance procedures that should be addressed before taking a trip.

	Materials & Resources

	· Computers with Internet access

· Poster board, rulers, various other drawing materials

· GPS devices and necessary geospatial software

· Helpful Websites:  
· AAA Home Site, Tidewater Virginia. www.aaatidewaterva.com/?zip=23434.

· How to Handle Any Terrain on a Road Trip. www.roadandtravel.com/carcare/roadtripspreps.htm.

· Prepare Your Car for All-Terrain Road Trips. www.roadandtravel.com/carcare/2005/allterraintrips.htm.

· Preparing Your Car for All-Terrain Summer Road Trips. www.doityourself.com/stry/summerroadtrips.

· VDOT, Planning a Road Trip? http://virginiadot.org/travel/travel-kit.asp. 

(Note: Many of these websites are based on Virginia.  If needed you can find similar websites for most states.)

	Agenda

	Step
	Minutes
	Activity

	1
	50-60
	Have students create a checklist to prepare a vehicle to be safe, reliable, and fuel-efficient for a long journey.

	2
	50-60
	Direct students to explore different vehicle sizes and weight capacities, loading (packing) practices, and load-placement strategies for a multiple-destination trip.

	3
	100-120
	Instruct students to develop product orders and create a route to deliver products from a central warehouse to five different retail locations during one trip. Have students complete bills of lading for the products to be delivered. Have students develop a chart that illustrates a loading plan for the multiple-destination trip.


	Lesson 5
	Warehouse Product Flow and Logistics

	Time Estimate:  Seven  50 minute periods

	Objectives

	1. Examine the features and processes of warehouse product flow and distribution.

2. Identify the process/steps of packing products and sending them to consumers.

3. Explore the means by which GPS is instrumental in product flow and logistics.

4. Plan for the creation of a simple product-distribution company.

	Materials & Resources

	· Computers with Internet access

· Poster board, rulers, various other drawing materials

· Cardboard, balsa wood, various other construction materials

· Websites: 

Inventory Management and Product Distribution— AmerisourceBergen Specialty Group. www.absg.com/outsourced_inventory_management.asp.

Logistics—UPS (United Parcel Service, Inc.). www.ups-scs.com/logistics/distribution.html.

Logistics and Distribution Information. www.logistics-distribution.info/.

Logistics and Freight Distribution. www.people.hofstra.edu/geotrans/eng/ch5en/conc5en/ch5c4en.html.



	Agenda

	Step
	Minutes
	Activity

	1
	50-60
	Direct students to investigate distribution practices and logistics used by a product-distribution company in the United States.

	2
	90
	Have students list the details about how the company packages and manages the distribution of their products.

	3
	4 hours
	Instruct students to create a fictional company that distributes a product of their choice. As owners of these companies, direct them to include details about how they plan to manage vehicles, warehouses, and the transportation of their products efficiently to their customers. Students must also make note of how using GPS can enhance their distribution practices.

	4
	60
	Have students present the plan for their companies and products to the class and detail how their distribution center operates. 


	Lesson 6
	Logistics Management Design

	Time Estimate:  Five  50 minute periods

	Objectives

	1. Examine the field of logistics management in a transportation-related occupation.

2. List recommendations to manage logistics more efficiently.

3. Design a strategic plan for a company that deals with transportation to help them to improve their logistics management.

	Materials & Resources

	· Computers with Internet access

· Poster board, rulers, various other drawing materials

· Websites: 

Transportation and Freight—UPS (United Parcel Service, Inc.). www.ups-scs.com/transportation/.

Transportation and Logistics Information—Business.gov. www.business.gov/industries/transportation/.

Transportation and Logistics Information—dmoz. www.dmoz.org/Business/Transportation_and_Logistics/.

Transportation and Logistics Information—E-Business Directory. www.ebusinessdir.com/transportation-and-logistics/index.html.

Strategic Planning Help.

http://managementhelp.org/strategicplanning/index.htm

	Agenda

	Step
	Minutes
	Activity

	1
	50-60
	Have students investigate the logistics management of a company that deals with transportation.

	2
	50-60
	Instruct students to develop recommendations that will help this company manage their logistics more efficiently, which may include the relocation of their vehicles, products, or employees.

	3
	3 hours
	Once the students have developed their recommendations, have them design a strategic plan for the company to implement the recommendations. The strategic plan should include details about the time it will take to implement the plan and the various ways that it will save the company time and money.


Teacher                    

   Assessment Material
Final Evaluation Criteria
· Developed a delivery route to retail outlets for a given supplier

· Developed an interstate route for a truck delivering goods to a distribution center

· Demonstrated knowledge of factors affecting and means to reduce fuel consumption

· Used GPS technologies

· Demonstrated knowledge of proper vehicle loading (packing) techniques that will increase fuel efficiency 

· Demonstrated knowledge of emergency equipment and vehicle maintenance procedures that should be addressed before taking a trip

· Demonstrated knowledge of features and processes of warehouse product flow and distribution

· Created a simple product-distribution company

Score Sheet for Assessment on each Lesson’s Activities is in on the next page.  Rubric for Presentation also attached.

Grading Score Sheet for Lesson Activities
	Student Name: 
	Scoring

	Activity and Rubric
	1
	2
	3
	4

	Lesson 1, Activity 2

Documentation should reflect various factors that contribute to efficient route planning.
	
	
	
	

	Lesson 1, Activity 4

Distribution route identifies the most efficient route for delivering products to 10 retail locations and lists total time and mileage estimates for each leg of the journey.
	
	
	
	

	Lesson 2, Activity 3

Interactive map of route includes at least 500 miles of transportation on U.S. numbered highways, rather than interstate highways.
	
	
	
	

	Lesson 2, Activity 4

Travel plan for the route includes a chart that identifies each state and its pertinent laws and restrictions and the preferred rest areas and truck stops available to drivers. The plan should also include departure times, daily number of miles traveled, and arrival times.
	
	
	
	

	Lesson 3, Activity 2

Fuel consumption chart that lists five vehicle types and fuel consumption data (estimated MPG) for city, highway, and average for each, and it includes a list of at least eight factors that contribute to fuel waste.
	
	
	
	

	Lesson 3, Activity 4

Chart will display fuel efficiencies at various times of day.
	
	
	
	

	Lesson 4, Activity 1

Checklist will contain activities to ensure a vehicle's safety, reliability, and fuel-efficiency over a long journey.
	
	
	
	

	Lesson 4, Activity 3

Create a route and bill of lading with a chart that indicates a loading (packing) plan to efficiently deliver products from a central warehouse to five retail sites.
	
	
	
	

	Lesson 5, Activity 3

Create a plan for a fictional company that distributes a product. As owners of these companies, students will include details about how they plan to manage employees, vehicles, warehouses, and transport products efficiently to their customers. Students must also make note of how using GPS can enhance their distribution practices.
	
	
	
	

	Lesson 5, Activity 4

Presentation should describe how the distribution center operates and will be assessed according to the presentation rubric included on the next page.
	
	
	
	

	Lesson 6, Activity 3

Strategic plan includes a written summary, at least two charts or graphs, and a map.
	
	
	
	

	Total points
	/44

	Scoring Legend:
	1 – Poor
	2 – Average 

	3 – Above Average
	4 – Excellent


Student Presentation Rubric
	
	1
	2
	3
	4
	Total

	Organization
	Student presents information without any logical sequence, and audience cannot follow presentation.
	Student presents information in disjointed sequence, and audience has difficulty following presentation.
	Student presents information in logical sequence, and audience can follow presentation.
	Student presents information in logical, interesting sequence, and audience can easily follow presentation.
	

	Subject Knowledge
	Student does not have grasp of subject and cannot answer questions about it.
	Student is somewhat familiar with subject and can answer only rudimentary questions.
	Student is knowledgeable about subject and can answer all questions but fails to elaborate.
	Student demonstrates full knowledge of subject (more than required) by answering all questions with explanations and elaboration.
	

	Graphics
	Student uses superfluous graphics or no graphics.
	Student occasionally uses graphics that rarely support text and presentation.
	Student uses graphics that relate to text and presentation.
	Student uses graphics that explain and reinforce text and presentation.
	

	Mechanics
	Presentation has four or more misspellings and/or grammatical errors.
	Presentation has three misspellings and/or grammatical errors.
	Presentation has no more than two misspellings and/or grammatical errors.
	Presentation has no misspellings or grammatical errors.
	

	Eye Contact
	Student uses no eye contact and reads all of report.
	Student occasionally uses eye contact but still reads most of report.
	Student maintains eye contact most of the time but frequently returns to notes.
	Student maintains eye contact with audience and seldom returns to notes.
	

	Elocution
	Student mumbles, pronounces terms incorrectly, and speaks so quietly that audience members in the back of room cannot hear presentation.
	Student enunciates indistinctly, pronounces some terms incorrectly, and speaks so quietly that some audience members have difficulty hearing presentation.
	Student enunciates clearly, pronounces most words correctly, and speaks loudly enough for most audience members to hear presentation.
	Student enunciates quite clearly, pronounces all words correctly and precisely, and speaks so that all audience members can easily hear presentation.
	

	Total points
	/24


Adapted from Evaluating Student Presentations, Information Technology Evaluation Services, NC Department of Public Instruction.
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