Moving Along the Tracks Curriculum Unit

This unit is designed to last approximately two to three weeks in the elementary classroom. The ideal amount of building time is 45 minutes each day.
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Challenge:

You will be working as a member of an engineering design team (teams of 3 -4). Your challenge is to design a maglev locomotive that will travel the fastest down an 8’ track.  Following the parameters below, each team will construct a maglev locomotive to race on Tuesday, March 15.

Parameters:

· Your locomotive must be no longer than 5” in length and must be enclosed with a top, bottom, front, back, and sides. Each team will select a theme for their locomotive and decorate the locomotive according to your team theme. 
· Your locomotive must have a train engineer that is appropriate in scale to the size of your locomotive. The engineer must drive the train during testing. 
· (Materials for the engineer are not restricted.)
· You may use any of the tools introduced in the STEM classes. 
· Your engineering design team will be allowed to spend no more than $5.00 to construct their maglev racing locomotives. 
· You may only use the materials from the school’s Maglev Store.  
· Each team must complete the provided engineering journal and graph of materials purchased during the challenge. 

	The prices of materials are as follows:

	Materials
	Price

	1 - 3/8” X 3/8” X 12” pine wood
	50 ¢

	1 - 8.5” X 11” construction paper
	25 ¢

	1 – drinking straw
	25 ¢

	1 – 3/16” diameter X 12” dowel rod
	50 ¢

	1 – popsicle stick
	10 ¢

	1 – magnet
	25 ¢

	1 – 12” piece of masking tape
	15 ¢

	1 – 6” X 6” piece of cardboard
	50 ¢

	1 – balloon
	50 ¢

	1 – hex nut/large washers
	50 ¢

	2 – rubber bands
	25 ¢

	4 – paper clips
	25 ¢

	Elmer’s Glue	
	50 ¢ (Per Day)

	Hot Glue
	$1.00 (Per Day)



2:00 Class Engineering Teams

Team 1 – Caitlin G., Amanda, Avery

Team 2 – Caitlin A., Ashlyn, Danette

Team 3 – Lauren, Ryan, Mackenzie

Team 4 – Alyssa, Ashton, Hanna 

Team 5 – Anna, Sarah, Demi, Kourtnie





Assessment Rubric – Maglev Locomotive Project
	Name:
	Date:

	Team Name:
	Team Members:




	
	Up to .5 points
	Up to 1 point
	Up to 1.5 points
	Up to 2 points

	Design Journal
	Project fails to include design journal, and/or daily reflections, and/or scaled conductor sketches. The design journal does not depict the final product.
	Project has incomplete design journal, and/or missing reflections, and/or scaled conductor sketches. The design journal misrepresents the final product.
	Project included completed or partially completed design journal, daily reflections, and/or scaled conductor sketches. The design journal portrays the final product.
	Project included completed design journal, all daily reflections, and scaled conductor sketches. The design journal adequately portrays the final product. 

	Parameters
	The product meets minimal parameters for size, and enclosure. Project does not include scaled conductor that fits inside maglev train.
	The product meets some of the parameters for size, and enclosure. Project does not include appropriate scaled conductor that fits inside maglev train.
	The product meets most of the parameters for size, and enclosure. Project includes scaled conductor that fits inside maglev train.
	The product meets all parameters for size, and enclosure. Project includes appropriate scaled conductor that fits inside maglev train. 

	Budget and Materials
	The design team did not make budget. The final product resulted in excessive waste of materials. There was no funding available for modifications etc.
	The design team could have made some changes to improve spending. There was some waste or unused materials and/or little to no funding available for modifications.
	The design team made appropriate use of budget, but had some wasted or unused materials. 
	The design team made appropriate use of budget and materials in the construction of maglev train. 

	Aesthetics
	Construction lacked thought and planning. Many details need refinement to create an attractive product. Little to no use of creativity and team theme.
	Construction process was successful, but 3-4 details could have been refined for a more attractive product. Minimal use of creativity and development of theme.
	Construction was careful and accurate but 1-2 details could have been refined for a more attractive product. Strong use of creativity and connection to team theme.
	Team demonstrated careful thought and planning in construction process to create a neat and attractive project. Exceptional creativity and use of team theme.

	Functionality 
	The maglev does not function
	
	
	The maglev is able to complete the challenge

	
Comments:                                                                                          
	
Total Points:



[image: ]
MagLev Engineering Journal

Team Member Names:______________________________________________________________

Team Theme: ___________________________________


1. What is the problem that we have been asked to solve?  State the problem in your own words.  Identify what you need to do to solve the challenge.
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

2. Brainstorm solutions and conduct research.  

What do you already know?
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

What do you need to find out?
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________


What did you find out?
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________





Your first ideas.  

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

	
	

	
	



3. Identify your chosen solution.  

Describe your best idea
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________


Identify the steps you will use to complete the challenge.
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________
Identify the tools and materials that you will use to complete the challenge.
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Additional notes and sketches

	
	

	
	



Sketch a picture of your final design.


	



Now it is time to build!


4.  Testing

How did you test your solution?
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________


How can you improve your solution?
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Now it is time to make improvements!

5. How would you change your idea if you could start this process from the beginning?
_____________________________________________________________________________
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________


What did your team learn during this project?
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

6. Prepare to present your solution to the class.
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