Careers in Transportation Curriculum Project

Teaching Guide 

For

Transportation Engineering:  Traffic Study
2012
Table of Contents

Acknowledgements 

Ben Brachle & Mike Rogers
Millard Horizon High School

Omaha, Nebraska

(402) 715-8632
bjbrachle@mpsomaha.org & merogers@mpsomaha.org
Teaching Activity 

· Overview of Module

· Module Focus  (Pathway, Job Titles, Related Subject Matter)
· TDL Cluster Knowledge and Skills and Performance Elements Addressed

· Common Core and other National Learning Standards Addressed

· Objectives

· Measurement Criteria 
· Teacher Notes

· Time Required to Complete Module

· Support Materials and Resources Necessary for Completion of Module

Lesson Outline
· Includes  Transportation Safety PowerPoint in separate file for this module
· Includes Handouts 1 - Vehicle Time Sheet, Handout 2 - Speed Conversion Worksheet and Transportation Safety Movie Instructions as wmv file
Teacher Assessment Materials

· Final Evaluation which includes measurement criteria

· Scoring Rubric

Appendix

Other Items

Module Summary
Overview of Module

This module focuses on completion of a traffic study.  Students will collect data, do calculations, evaluate that data, and suggest solutions to various traffic problems. 

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

Related Occupations:   Automatic Traffic Recorder Technician (ATR [image: image1.png]


Technician), Civil Engineer, Civil Engineering Technician, Data Collection Technician, Engineering Aide, Survey Technician, Traffic Engineer, Traffic Engineering Technician, Traffic Investigator, Traffic Inspector, Traffic Monitor Specialist, Traffic Signal Technician, Transportation Planning Technician
Recommended Subject Areas:  Introduction to Transportation, Distribution, and Logistics, Algebra/Geometry, Engineering, U.S. History, JROTC
Cluster Knowledge and Skills and Performance Elements

· ESS01.03.02 Demonstrate knowledge of basic arithmetic operations such as: addition, subtraction, multiplication, and division.

· ESS01.03.04 Apply data and measurements to solve a problem.

· ESS01.03.05 Analyze Mathematical problem statements for missing and/or irrelevant data.

· ESS02.06.03 Prepare support materials that will enhance an oral presentation.

· ESS02.06.04 Deliver an oral presentation that sustains listeners' attention and interest.

· TRPE01.01.01 Develop plans to maintain transportation infrastructure.

· TRPE01.01.02 Develop plans for new, improved or discontinued transportation infrastructure (e.g., highways, airports, train terminals, ports, intermodal facilities).

· TRPE01.03.01 Develop plans to improve system utilization and traffic flow.

· TRPA01.02.02 Develop strategies based upon data collected that will improve service levels, quality and reduce costs.

National Learning Standards

International Technology Education Association, Standards for Technological Literacy:

·  Standard 10. Students will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in problem solving. 

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

Common Core Standards

Language Arts

· WHST.9-10.7. Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation.

· WHST.9-10.10. Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.

Mathematics:
· N-Q 1. Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. 

· N-Q 3. Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. 

· A-CED 4. Rearrange formulas to highlight a quantity of interest, using the same reasoning as in solving equations. 

· A-REI 1. Explain each step in solving an equation as following from the equality of numbers asserted at the previous step, starting from the assumption that the original equation has a solution. Construct a viable argument to justify a solution method. 

Objectives

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

	· Understand the basics  of data collection

· Understand mathematical equations used in calculating speed and compliance ratios
	· Accurately collect data

· Complete speed equations given time and distance.

· Complete a compliance ratio.

· Research and suggest solutions to traffic problems. 

.




Measurement Criteria

Students will be assessed on the traffic study problem based on the following criteria:

· How well they collect data

· Calculating speed equations

· Calculating compliance ratios

· Researching and suggesting solutions to traffic problems  

Teacher Notes

Teachers can modify the scenario as they see fit.  This lesson was developed using footage taken west of Bryan High School in Omaha, NE.  This can be done with any stretch of roadway.  Instructors must have easy landmarks to give to the students so they have a place to start and stop times when clocking automobiles.  They must also measure the distance in-between the landmarks so the students can complete the speed calculations. 
Time required to complete module (Estimated): 4-6 50 minute periods
Module Support Materials Summary

· Stopwatches for each student

· Transportation Safety Lesson PowerPoint

· Vehicle Time Worksheet (Handout 1)

· Speed Conversion Worksheet (Handout 2)

· Transportation Safety Movie Instructions

· A stretch of roadway students can clock automobiles (if available, or use Transportation Safety Movie Weather if unavailable or unsafe) 
· Transportation Safety Movie Weather (Optional or can be used in case of bad weather)

	Lesson Outline
	Transportation Engineering:  Traffic Study

	Time Estimate:  4.5 hours/270 minutes

	Objectives

	1. Accurately collect data

2. Complete speed equations given time and distance.

3. Complete a compliance ratio.

4. Research and suggest solutions to traffic problems. 

	Materials & Resources

	· Stopwatches for each student

· Transportation Safety Lesson PowerPoint

· Vehicle Time Worksheet (Handout 1)

· Speed Conversion Worksheet (Handout 2)

· Transportation Safety Movie Instructions,  

· A stretch of roadway students can clock Automobiles (if available, or use Transportation Safety Movie Weather if unavailable or unsafe) 
· Transportation Safety Movie Weather (Optional or can be used in case of bad weather)

	Agenda

	Step
	Minutes
	Activity

	1
	40
	Present Transportation Safety Lesson PowerPoint.  Then pass out stopwatches and show the Transportation Safety Movie Instructions

	2
	80
	If going to a roadway sight, give students Handout 1 and go to predetermined spot.  If staying in the classroom, give the students Handout 1 and show Transportation Safety Movie Weather.  Tell the students to time any 10 automobiles and record the times on Handout 1

	3
	30
	Distribute  Handout 2 and have students complete the calculations for speed and compliance ratio

	4
	120
	Finish the last 4 slides of the PowerPoint.  Students will use the rest of the time to do research to come up with a realistic way to combat any problems found from the research.  If you use the “Transportation Safety Movie Weather” you will find that this stretch of road had a speeding problem.  Students can use any medium to present their solutions to the problem. 


Transportation Case Study:  Vehicle Time Worksheet

	Vehicle Number
	Seconds
	Vehicle Number
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Transportation Case Study:  Speed Conversion Worksheet

Directions:  Use this worksheet to calculate the speed of each vehicle in miles per hour.

Distance in Miles = Number of feet the car traveled x .00018939

Time in Hours = Number of Seconds / 3,600

Speed in MPH = Distance in Miles / Time in Hours

	Vehicle # and Time
	Show Conversion Work
	Speed in MPH
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Calculate the Compliance Ratio

Give the percent of vehicles going faster than the posted speed limit of 35 MPH.


(# of speeders / 10) x 100 = percent of speeding vehicles
Use the space provided below to complete the compliance ratio, show your work and circle your final answer. 
Teacher                    

   Assessment Material
Module Assessment Materials

Final Evaluation Criteria
Students will be evaluated based on how well they did the following:

· Accurately collected data

· Completed speed equations given time and distance

· Completed a compliance ratio

· Researched and suggested solutions to traffic problems 

Acceptable Student Performance
Students will have a variety of data collected, this is to be expected.  The students should do all of the calculations correctly.  They should also have well thought out solutions to the speeding problem on this stretch of road.  These solutions should be realistic and cost effective. 

Final Evaluation Scoring Guide or Rubric
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A P P E N D I X
Other Items you may choose to include:

· There are 5,280 feet in a mile 

· There are 3,600 seconds in 1 hour 

· 1 foot = 0.00018939 miles (1 / 5,280)

· Number of feet the car traveled x .00018939 = Distance

· Number of seconds over 3,600 = Time in Hours

· Distance / Time = Speed (MPH) 







Handout 1


Traffic Study Module





Handout 2


Traffic Study Module
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