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Module Summary

Overview of Module

The purpose of this module is to educate high school students about environmentally friendly ways of commuting and to expose them to the role of geospatial technologies in transportation planning. Students will be taught about mass transit systems in another country from a series of activities that include designing bicycle paths, walkways, and a mass transit system for their area. These activities will lead to a final project of designing a transit plan for their area that addresses needs 25 years in the future.

Primary Career Cluster:  Transportation, Distribution, and Logistics
Primary Career-Cluster Pathways:  Transportation Operations, and Transportation Systems / Infrastructure Planning, Management and Regulation

Related Occupations:  Air Traffic Controller, Airplane Pilot, Civil Engineer, Motorboat Operator, Ship Engineer, Surveying and Mapping Technician, Traffic Dispatcher, Traffic Manager, and Urban and Regional Planner

Recommended Grade Level: High School


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

Scenario Problem Statement

Many factors need to be taken into account when designing a regional transit system. A new transit system design must take into account future population growth, the need for more environmentally friendly transportation options, the need to reduce reliance on imported fuels, and the cost of inefficient systems that result in traffic congestion leading to lost worker production.

Your regional transit board has hired your company to design a map showing possible solutions for existing transportation problems. You have been chosen as a consultant because of your knowledge of mass transit systems, alternative modes of transportation such as bicycle and walking, and your expertise in geospatial technologies for forecasting and planning.

Your design must include new and or improved roadway routes, through fares, and high occupancy vehicle lanes. It also should have multiple options for mass transit as well as bicycle and pedestrian options. The design choices should be based upon data gathered using geospatial information systems.

Your company will present the transit design to the Regional Transit Board (the class). The presentation will include charts to display the data gathered from geospatial information systems, and maps that show the routes of the various transportation options.

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.
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.
· Standard 20-- Students will develop an understanding of and be able to select and use construction 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

· WHST.11-12.4.
Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
· WHST.11-12.9.
Draw evidence from informational texts to support analysis, reflection, and research.
· RST.11-12.1. Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.
· RST.11-12.2. Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing them in simpler but still accurate terms.
· RST.11-12.7. Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.
· 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.
       Mathematics


· S-ID 2. Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation) of two or more different data sets. 

· S-IC 1. Understand statistics as a process for making inferences about population parameters based on a random sample from that population.

· S-IC 3. Recognize the purposes of and differences among sample surveys, experiments, and observational studies; explain how randomization relates to each.
Objectives
	What I Want Students to Know
	What I Want Students to be Able to Do

	· Examine the complexities of managing and maintaining a public transportation system.

· Examine the various functions of GPS technology to locate geographic points on a map to understand elevation changes.

· Explore the application of skyways and their advantages and disadvantages.

· Examine the uses of sidewalks in major cities.

· Explore the functions of various mass transit systems in the United States.

· Investigate the city-wide economic impact of a mass transit system.

· Identify the causes of traffic problems in a specific area. 

· Explore innovative means to alleviate some of the traffic problems in a specific area.


	· Apply features of geospatial software and mapping applications.

· Compare public transportation systems in the United States and Europe. 

· Design bicycle paths using geospatial data as a guide to create the layout.

· Devise a plan to alleviate some pedestrian congestion for sidewalks in major cities by implementing skyways as an alternative.

· Design a mass transit system that doesn’t presently exist in a specific area, such as a light rail system or subway system.

· Design an efficient traffic pattern for the future expansion of their area.




Measurement Criteria

· Compared a public transportation system in the United States with a similar system in another country

· Designed bicycle paths, using information about the geography of the land and a map created with GPS technologies

· Designed skyways and additional sidewalk space, using a map created with GIS technologies that highlights areas of pedestrian overcrowding

· Documented the economic impact of a mass transit system on a city and designed a mass transit system to help alleviate traffic congestion

· Predicted transportation needs over 25 years for a community and designed a new mass transit plan to address these needs

Time Required to Complete Module  (Estimated): 34   50-minute class periods to complete all of the 5 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, various other drawing materials

Websites

15 Different Public Transportation Modes. www.hubpages.com/hub/15-Different-Public-Transportation-Modes.

Accelerating Mass Transit. www.planetizen.com/node/37700. 

Basic Types of Bicycles. www.bicycle-types.suite101.com/article.cfm/basic_types_of_bicycle.

Bike Path Map. www.rtd-fastracks.com/wc_59.

Comparing the Efficiency of Public Transportation Subunits Using Data Envelopment Analysis. www.nctr.usf.edu/jpt/pdf/JPT%2010-2%20Barnum.pdf.

Different Types of Bicycles. www.buzzle.com/articles/different-types-of-bicycles.html.

Everglades Skyway Issue. http://www.buildtheskyway.com/. 

Innovative Solutions Make Transportation Systems Safer, Secure, and Efficient—Aerospace. www.spacedaily.com/reports/Innovative_Solutions_Make_Transportation_Systems_Safer_Secure_and_Efficient_999.html.

Making Transportation More Efficient. www.beyondoilnyc.org/report-transport-efficient.html.

Maps of Popular Massachusetts Bike Paths. www.mhd.state.ma.us/default.asp?pgid=content/bicyclepaths01&sid=about#para7.

Mass Transit—Definitions and History. www.answers.com/topic/public-transport.

Mass Transit—Types and Advantages. www.infoplease.com/ce6/sci/A0859531.html.

Mass Transit Modes—Brisbane (Australia).  www.brisbane.qld.gov.au/bccwr/about_council/documents/sept07_masstransitmodes_brisbane_mass_transit_investigation_lmt.pdf.

Public Transportation Study—Radcliff/Elizabethtown. www.ltadd.org/pdf/PublicTransportationStudy.pdf.

Research Horizons: Making Transportation More Efficient. www.gtresearchnews.gatech.edu/reshor/rh-f08/Research-Horizons-Fall2008.pdf.

Safe Routes—Bike Maps. www.dot.state.ri.us/bicycleri/.

Skyway System Information—Twin Cities. www.angelfire.com/mn/dragonfire/skyways.html.

Skyways—Minneapolis. www.minneapolis.org/page/1/skyways-minneapolis.jsp.

Spatial Needs for Bike Paths. www.csupomona.edu/~xjia/ce222/TE23527%20Paper.pdf.

The Bicycling Training Guide. http://www.thebicycling.com/.

Transit's Role in a Sustainable Future—MassTransitMag.com. http://www.masstransitmag.com/print/Mass-Transit/Transits-Role-in-a-Sustainable-Future/1$5823. 

Transportation of the United States. www.nationalatlas.gov/transportation.html.

USDOT 2009 Record of Accomplishment. http://www.dot.gov/documents/2009dotaccomplishments.htm. 

VDOT Home. http://virginiadot.org/default_flash.asp. 

VDOT State Bicycle and Pedestrian Program. http://www.virginiadot.org/programs/bk-proginfo.asp. 

VDRPT—Virginia Department of Rail and Public Transportation. http://www.drpt.virginia.gov/. 

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

Virginia Transit Association. http://www.vatransit.com/practices/task1.htm. 

What the Critics Are Saying—Center for Transportation Excellence. www.cfte.org/critics/what.asp.

	Lesson 1
	Comparing Public Transportation Systems

	Time Estimate:  Four  50 minute periods

	Objectives

	1. Apply the features of geospatial software and mapping applications.

2. Research the complexities of managing and maintaining a public transportation system.

3. Compare the public transportation systems of the United States with those of another country.

	Materials & Resources

	· Computers with Internet access and geospatial and mapping software

· Poster board, rulers, various other drawing materials

· Websites: 

· 15 Different Public Transportation Modes. www.hubpages.com/hub/15-Different-Public-Transportation-Modes.

· Comparing the Efficiency of Public Transportation Subunits Using Data Envelopment Analysis. www.nctr.usf.edu/jpt/pdf/JPT%2010-2%20Barnum.pdf.

· Public Transportation Study—Radcliff/Elizabethtown. www.ltadd.org/pdf/PublicTransportationStudy.pdf.

· Transportation of the United States. www.nationalatlas.gov/transportation.html.

· What the Critics Are Saying—Center for Transportation Excellence. www.cfte.org/critics/what.asp.

	Agenda

	Step
	Minutes
	Activity

	1
	50-60
	Have students choose a public transportation system in the United States and write down the reason people use it, its general operations, its passenger costs, and the routine maintenance needs of the system.

	2
	50-60
	Have students choose a similar public transportation system in another country and write down similar aspects.

	3
	100-120
	Direct students to develop a comparison table that highlights the similarities and differences between the two systems, as well as write a summary of the positive and negative aspects of each. 


	Lesson 2
	Designing Bicycle Paths

	Time Estimate:  Six 50 minute periods

	Objectives

	1. Apply the features of geospatial software and mapping applications.

2. Locate geographic points on a map to understand elevation changes, using GIS.

3. Design a bicycle path, using geospatial data as a guide to create the layout

	Materials & Resources

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

Basic Types of Bicycles. www.bicycle-types.suite101.com/article.cfm/basic_types_of_bicycle.

Bike Path Map. www.rtd-fastracks.com/wc_59.

Different Types of Bicycles. www.buzzle.com/articles/different-types-of-bicycles.html.

Maps of Popular Massachusetts Bike Paths. www.mhd.state.ma.us/default.asp?pgid=content/bicyclepaths01&sid=about#para7.

Spatial Needs for Bike Paths. www.csupomona.edu/~xjia/ce222/TE23527%20Paper.pdf.

Safe Routes—Bike Maps. www.dot.state.ri.us/bicycleri/.

The Bicycling Training Guide. http://www.thebicycling.com/.

VDOT State Bicycle and Pedestrian Program. http://www.virginiadot.org/programs/bk-proginfo.asp. 



	Agenda

	Step
	Minutes
	Activity

	1
	100
	Divide students into small groups to research the various types of recreational and professional bicycling and use that data to design a bicycle path that satisfies the needs of all types of cyclists.

	2
	200
	Direct student groups to create a map of their design to include all of the necessary bicycle pathways and geographic information, using GPS and Geospatial technology.


	Lesson 3
	Designing Skyways

	Time Estimate:  Six to Seven 50 minute periods

	Objectives

	1. Apply the features of geospatial software and mapping applications.

2. Research the application of skyways and their advantages and disadvantages.

3. Examine usage of sidewalks in a major city and devise a plan to alleviate some pedestrian overcrowding by implementing skyways as an alternative.

	Materials & Resources

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

· Websites: 

· Everglades Skyway Issue. http://www.buildtheskyway.com/.
· Skyway System Information—Twin Cities. www.angelfire.com/mn/dragonfire/skyways.html.

· Skyways—Minneapolis. www.minneapolis.org/page/1/skyways-minneapolis.jsp.

· Wikipedia Skyway page.  http://en.wikipedia.org/wiki/Skyway
.

	Agenda

	Step
	Minutes
	Activity

	1
	30
	Have students form small groups and have them choose a major city in the United States that has overly congested sidewalks.

	2
	50-60
	Instruct the groups to research the advantages and disadvantages of skyways and how some cities utilize them to help people move from place to place.

	3
	100-120
	Direct groups to design a plan to add skyways as well as additional sidewalk space to the layout of a major United States city in order to alleviate some pedestrian overcrowding. Have the groups write a summary describing how the plan improves pedestrian mobility.

	4
	3 hours
	Have the groups create a map that highlights the areas of major pedestrian congestion and locations where new sidewalks and skyways would accommodate more people.


	Lesson 4
	Designing a Mass Transit System

	Time Estimate:  Eight   50 minute periods

	Objectives

	1. Apply the features of geospatial software and mapping applications.

2. Research the functions of various mass transit systems in the United States.

3. Investigate the economic impact of a mass transit system on a city.

4. Design a mass transit system, such as a light rail or subway system or a subway, for a community.

	Materials & Resources

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

· Accelerating Mass Transit. www.planetizen.com/node/37700. 

· Mass Transit—Definitions and History. www.answers.com/topic/public-transport.

· Mass Transit—Types and Advantages. www.infoplease.com/ce6/sci/A0859531.html.

· Mass Transit Modes—Brisbane (Australia).  www.brisbane.qld.gov.au/bccwr/about_council/documents/sept07_masstransitmodes_brisbane_mass_transit_investigation_lmt.pdf.

· USDOT 2009 Record of Accomplishment. http://www.dot.gov/documents/2009dotaccomplishments.htm. 

· VDOT Home. http://virginiadot.org/default_flash.asp. 

· VDRPT—Virginia Department of Rail and Public Transportation. http://www.drpt.virginia.gov/. 

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



	Agenda

	Step
	Minutes
	Activity

	1
	2 ½ hours
	Have students form small groups and choose and investigate a mass transit system outside of their local community, documenting the mass transit system's economic impacts.
Note: Students in rural areas might have a harder time doing this lesson

	2
	3 hours
	Direct groups to determine the population of their local community and design a mass transit system that will help to solve existing transportation problems.

	3
	3 hours
	Direct groups to create a map, using GIS technologies, showing the mass transit system routes and estimated costs and benefits.


	Lesson 5
	Designing a Mass Transit Plan to Address Future Needs

	Time Estimate:  Nine  50 minute periods

	Objectives

	1. Apply the features of geospatial software and mapping applications.

2. Identify the causes of traffic problems in a specific area.

3. Research innovative means to alleviate some of the traffic problems in a specific area.

4. Design an efficient traffic pattern for the future expansion of a specific area.

	Materials & Resources

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

· Websites: 

· Innovative Solutions Make Transportation Systems Safer Secure and Efficient—Aerospace. www.spacedaily.com/reports/Innovative_Solutions_Make_Transportation_Systems_Safer_Secure_and_Efficient_999.html.

· Making Transportation More Efficient. www.beyondoilnyc.org/report-transport-efficient.html.

· Research Horizons: Making Transportation More Efficient. www.gtresearchnews.gatech.edu/reshor/rh-f08/Research-Horizons-Fall2008.pdf.

· Transit's Role in a Sustainable Future—MassTransitMag.com. http://www.masstransitmag.com/print/Mass-Transit/Transits-Role-in-a-Sustainable-Future/1$5823. 

· Virginia Transit Association. http://www.vatransit.com/practices/task1.htm.  



	Agenda

	Step
	Minutes
	Activity

	1
	50-60
	Put students into groups, 3–5 members each, and have each group investigate population statistics and trends about a specific area in the U.S., based on geospatial software data.

	2
	100-120
	Direct each group to predict the population of a community 25 years in the future and explore alternatives to current traffic patterns that may accommodate an increased population.

	3
	4 hours
	Have each group design a mass transit plan that will accommodate the projected population while helping to improve current roadway congestion problems and contributing to a more efficient transportation system. The plan should include maps that show the existing and new transportation systems (one map with overlays might work best).

	4
	2 hours
	Have each group formally present (ex. power point presentation) their mass transit plan to the class.


Teacher                    

   Assessment Material
Final Evaluation Criteria
· Compared a public transportation system in the United States with a similar system in another country

· Designed bicycle paths, using information about the geography of the land and a map created with GPS technologies

· Designed skyways and additional sidewalk space, using a map created with GIS technologies that highlights areas of pedestrian overcrowding

· Documented the economic impact of a mass transit system on a city and designed a mass transit system to help alleviate traffic congestion

· Predicted transportation needs over 25 years for a community and designed a new mass transit plan to address these needs

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

Grading Score Sheet for Lesson Activities
	Student Name: 
	Scoring

	Activity and Rubric
	1
	2
	3
	4

	Lesson 1, Activity 1

Comparison of the public transportation systems includes a chart that compares systems’ usage, passenger cost, and maintenance.
	
	
	
	

	Lesson 2, Activity 3

Map is created using GIS software and technologies and includes all of the necessary bicycle pathways and geographic features of the property.
	
	
	
	

	Lesson 3, Activity 3

Summary describes how the plan improves pedestrian mobility.
	
	
	
	

	Unit 3, Activity 4

Map highlights the areas of major pedestrian congestion and proposed sidewalk and skyway construction.
	
	
	
	

	Lesson 4, Activity 2

Plans for implementing a new mass transit system are based in part on information about a similar system in another city and include construction time, major advantages, and a table of estimated costs and benefits.
	
	
	
	

	Lesson 4, Activity 3

Map shows the location and routes of the new transportation system.
	
	
	
	

	Lesson 5, Activity 2

New plan reveals the criteria by which students predicted the population growth over the next 25 years and how alternative transportation solutions might alleviate current problems.
	
	
	
	

	Lesson 5, Activity 3

The plan should include maps that show the existing and proposed transportation systems in a way that makes them visually easy to compare.
	
	
	
	

	Lesson 5, Activity 4

Presentation is assessed according to the presentation rubric included on the next page.
	
	
	
	

	Total points
	/36

	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.
Transportation Planning for High School
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