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Module Summary

Overview of Module

Student will learn the basics of Transportation Maintenance within the transportation industry.    
Primary Career Cluster:  Transportation, Distribution, and Logistics
Primary Career-Cluster Pathways:  Facility and Mobile Equipment Maintenance
Related Occupations:  Civil Engineer, Facility Maintenance Manager and Engineer, Aircraft Mechanics and Service Technicians, Automotive Master Mechanics, Automotive Specialty Technicians, Avionics Technicians, Bus and Truck Mechanics and Diesel Engine Specialists, Electrical and Electronics Installers and Repairers- Transportation Equipment, Electronic Equipment Installers and Repairers- Motor Vehicles, Mobile Heavy Equipment Mechanics, Motorboat Mechanics, Motorcycle Mechanics, Signal and Track Switch Repairers, Rail Car Repairers, Rail-Track Laying and Maintenance Equipment Operators, Recreational Vehicle Service Technicians
Recommended Grade Level: Middle School

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

TDL Cluster Knowledge and Skills and Performance Elements Addressed

· ESS01.01 Complete required training, education, and certification to prepare for employment in a particular career field.

· ESS01.03.04 Apply data and measurements to solve a problem.
· ESS02.02 Demonstrate use of the concepts, strategies, and systems for obtaining and conveying ideas and information to enhance communication in the workplace.

· ESS02.04 Evaluate and use information resources to accomplish specific occupational tasks.

· ESS02.07 Interpret verbal and nonverbal cues/behaviors to enhance communication with co-workers and clients/participants.

· ESS03.01 Employ critical thinking skills independently and in teams to solve problems and make decisions.

· ESS04.02 Employ technological tools to expedite workflow.

· ESS04.04 Operate Internet applications to perform workplace tasks

· ESS09 07 Identify and explore career opportunities in one or more career pathways to build an understanding of the opportunities available in the cluster.
· TRPD01.01  Develop and manage preventive maintenance plans and systems.
· TRPD01.02 Maintain and improve facilities, equipment, and system performance.
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 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.

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

	· Differentiate between various types of transportation maintenance equipment

· Understand the importance of proper maintenance.


	· List proper railroad maintenance and repair practices.



Measurement Criteria

The students will be tested on their knowledge of transportation maintenance and the skills needed in the career field.  This testing will occur in the form of application during the three lessons of this module.  
· Lesson 1 includes participation during the presentation and the Building the Biggest Railway Worksheet.  

Teacher Notes

Lesson 1: You cannot order the video on the Discovery website but the YouTube links are usually pretty reliable.

Time Required to Complete Module (Estimated):  2 @ 45-minute class periods 
Materials Needed

· Railroad Maintenance PowerPoint Presentation

· Building the Biggest Railway Video (on Youtube)
· Computers with Internet access
	Lesson 1
	Efficient Railroad Maintenance

	Time Estimate:  2 classes @ 45 minute period’s w/optional activities for additional 5 classes @ 45 minute periods.

	Objectives

	· Understand the importance of proper maintenance.

· List proper railroad maintenance and repair practices.

Optional
· Explore construction techniques and processes used for building railroads.

· Identify construction designs of past and present railroads.

	Materials & Resources

	· Computers & internet

· Paper, pencils, Poster board, rulers, various other drawing materials, etc.  ,
· Railroad Maintenance PowerPoint Presentation 

· Handout 1, Building the Biggest Railway Worksheet 
· Websites:

· http://www.youtube.com/watch?v=Kss5Qaewcs8  

	Agenda

	Step
	Minutes
	Activity

	1
	25 
	Introduce Railroad Maintenance with the Railroad Maintenance PowerPoint Presentation.  Students should take notes over the presentation (can be used for participation grade).

	2
	45 
	Students will watch the Discovery Channels show entitled Building the Biggest Railway.  While watching the video, students will complete the Building the Biggest Railway Worksheet. The video is broken into 6 parts and can be accessed on YouTube at http://www.youtube.com/watch?v=Kss5Qaewcs8   
Students will be focusing on 10 maintenance or construction facts about railroads that they learned by watching this show.

	3
	20 
	After the completion of the video, please have each student share two or three of their facts.  You may want to have students put their pencils down or collect the sheets first as a way to monitor for participation.  This activity will summarize this topic but further activities are included to expand student learning.



	Optional Activities
	4
	45 
	Have students investigate the history of railroad technology and compare historic construction practices to what is used and done today. Research should be documented.

	
	5
	90 
	Direct students to write a report that outlines current procedures for railroad maintenance. Students should compare railroad maintenance procedures to those required by other rail-based systems (e.g., subways, roller coasters).  

	
	6
	90 
	Instruct students to create a chart displaying the most frequent types of repair procedures and a timeline showing the evolution of rail technology.


Exploring Transportation Maintenance



Handout 1, Lesson 1
Building the Biggest Railway Worksheet

Name: _____________________

Date: _____________

Directions: Based on the video you will watch about railroad construction and maintenance, please list 10 facts that you did not know about railroad maintenance or construction prior to watching this video.  Please write your answers using complete sentences.
1) ________________________________________________________________________________________________________________
2) ________________________________________________________________________________________________________________
3) ________________________________________________________________________________________________________________
4) ________________________________________________________________________________________________________________
5) ________________________________________________________________________________________________________________
6) ________________________________________________________________________________________________________________
7) ________________________________________________________________________________________________________________
8) ________________________________________________________________________________________________________________
9) ________________________________________________________________________________________________________________
10) ________________________________________________________________________________________________________________

Teacher                    

   Assessment Material
Final Evaluation Criteria
inal Evaluation Scoring Guides 
Grading Score Sheet for Lesson Activities

	Student Name: 
	Scoring

	Activity and Rubric
	1
	2
	3
	4

	Lesson 1, Railroad Maintenance Presentation

Student took legible, intelligent notes and participated fully in class discussion over the given topic.
	
	
	
	

	Lesson 1, Building the Biggest Railway Video & Worksheet

Student was attentive throughout entire video and completed the assignment with 10 original thoughts on the video.  These facts were written in a legible format and were composed of complete sentences. 
	
	
	
	

	Total points
	/8

	Scoring Legend:
	1 – Poor
	2 – Average 

	3 – Above Average
	4 – Excellent


A P P E N D I X

Glossary of Terms
See PowerPoint presentations and websites below for complete list of terms.
Websites:

Alternatively Fueled Vehicles, Charlottesville, Virginia. www.charlottesville.org/Index.aspx?page=565.

American Public Works Association, http://www.apwa.net 
American-rails.com, http://www.american-rails.com/railroad-maintenance.html 

American Railway Engineering and Maintenance-of-Way Association, http://arema.org/ 
Clean Air Railroad Technology Event. www.railindustry.com/coverage/2002/2002d10a.html.

Hampton Roads Tunnels and Bridges, VDOT. www.vdot.virginia.gov/travel/hro-tunnel-default.asp
The National Railroad Construction and Maintenance Association, Inc, http://www.nrcma.org 
New York State Department of Transportation https://www.dot.ny.gov/programs/trns-maint-train/eval-guides 
Public Works, Danville, Virginia, Motorized Equipment. www.danville-va.gov/departments.asp?menuid=2820&sub1menuid=2838&sub2menuid=2942.

Public Works, Norfolk, Virginia. www.norfolk.gov/publicworks/.

Public Works, Richmond, Virginia, Snow Removal. http://www.ci.richmond.va.us/PublicWorks/SnowRemoval.aspx .

Railway Technology, Increasing Voltage across the Atlantic. www.railway-technology.com/.

Smart Bridges. www.pbs.org/wgbh/nova/sciencenow/0304/04.html.

Smart Bridges, Smart Tunnels: Transforming Wireless Sensor Networks from Research Prototypes into Robust Engineering Infrastructure. www.cl.cam.ac.uk/~fms27/papers/2009-StajanoHouWasETAL-bridges-PRELIMINARY.pdf.

Smart Roads. Smart Bridges. Smart Grids. www.online.wsj.com/article/SB123447510631779255.html.

The Transfer of Pioneering British Railroad Technology to North America. www.cprr.org/Museum/First_US_Railroads_Gamst.html.

VDOT, Construction and Maintenance. http://www.virginiadot.org/business/const/default.asp. 

VDOT, Environmental Studies. http://www.virginiadot.org/projects/pr-studiesenvironmental.asp. 

VDOT, How a Road Gets Built. http://www.virginiadot.org/projects/pr-howroadblt.asp. 

· Woodrow Wilson Bridge Project. http://www.wilsonbridge.com/. 
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