Elementary Engineering Curriculum 
Dragster Challenge 

Author: John Heffernan				Grade:  6


	Stage 1- Desired Results

	Understandings:
Students will understand that … 
The students will understand that engineering design is a iterative process with a defined cycle of steps. 
The students will understand that failure is an important and valuable part of the engineering process. 
The students will understand that engineers work cooperatively in teams to accomplish a task. 

	Essential Questions:
How do you measure the speed of a moving object?
How can using the engineering design process help you build a faster robot?
How do failures help you create a better robot? 
What techniques can you use to work cooperatively to accomplish an engineering task? 


	Student will know….
Gearing down increases the speed of a vehicle
Distance = rate times time
Using multiple trials, increases accuracy in an experiment
A robot is a machine that interacts intelligent with its environment in an autonomous fashion
Understand what engineers do in their jobs


	Student will be able to…
Measure the velocity of a robot car
Build a basic robot car according to pictorial directions
Program a robot car to move
Using gears, increase the speed of the basic car using the engineering design process
Test and refine an engineering design
Discover techniques and parts to add gears to an existing robot car design
Write a definition of robot
Write a definition of engineer








	Stage 2- Assessment Evidence

	Performance Tasks:
	
Presurvey
Summative: Written: Informative
Define robot and engineer. Students express interest in engineering and using technology using a Likert scale.  
 	
Postsurvey
Summative: Written: Informative
Define robot and engineer. Students express interest in engineering and using technology using a Likert scale.  
	
Velocity Measurement
Formative: Performance: Authentic Task
Students take at least 3 measurements and calculate the speed of their robot car. Student teams turn in the results. Teacher captures the results and displays them on the whiteboard. Discuss accuracy and reasons for differences in results.
	
 	
Speedy Robot Demonstration
Formative: Performance: Authentic Task
Students demonstrate their faster car, measure, and report on the velocity. Teacher displays results and class discusses differences and how the different designs produced the different results. Students explain their basic design to the rest of the class. 

See below for a written assessment for this project.  


	  Other Evidence:



	Self-Assessments



	Other Evidence, Summarized

	Stage 3 Learning Plan

	 Learning Activities:

Gear ratio demo

· Students build a  basic car.  This was done in fifth grade. It can be the LEGO robot car found in the instructions or the faster to build DOMABOT found at http://www.damienkee.com/.
· Students measure the velocity of their car by taking at least 3 measurements of time over a given distance. We use a 10 foot test course marked by masking tape.  You can decide whether cars can get a “running start” or start right on the line but should be consistent.  
· Student research, design, build, test, and refine a car that can go faster than the standard car they built. Demonstrate how gears can be used to change speeds. Steering is optional (dragsters). 
· Optionally, students add a sensor to their car that alters its motion when it senses an object.
· As an extension, students can make a program and car that can find its way out of a room.
Time Required 
6x 50 minute blocks 
Extensions/Modifications
Materials 
LEGO Mindstorms NXT Education Base Set
LEGO Mindstorms NTX Software
LEGO Mindstorms Resource Kit (contains extra parts, wheels, and gears).  This is optional but it will enable students to make much more sophisticated designs.  
Masking tape and a yard or meter stick to make a test course.  








GRADE 6 ENGINEERING CHALLENGE

NAME____________________________________________________

With your partner, design, build, and test a robot dragster car that goes as fast as possible.  It does not have to turn or steer.  

Use the checklist below to guide your project.

_____ Think of 3 ideas for a robot.

IDEA 1 



IDEA 2



IDEA3 



_____ Look at your parts and make sure you can build one of the ideas.  Circle the idea you chose.  

_____ Build and program a prototype.

_____ Redesign as needed. 

_____  Measure your robot’s fastest time and record it.  

Challenge:  build the slowest car you possibly can.  


Grade 6 Robots – Survey 

NAME __________________________     DATE __________________________________


What is a robot?  









What is engineering?









How much do you agree or disagree with these statements?  Circle One.  

I like using computers and other technology.  

Strongly Agree          Agree          Neither Agree or Disagree        Disagree        Strongly Disagree

I would consider being engineer when I am older.

Strongly Agree          Agree          Neither Agree or Disagree        Disagree        Strongly Disagree 

Why would you consider (or not consider) being an engineer when you are older?  
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What was it ike working with a partner on this project?
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Grade 6 Robotics Post Assessment

NAME DATE

Which of the following gear trains would be faster? Why?

I robot car travels 100 feet i 50 seconds, how fast did it go? Show the units. Show your work.

Describe one diffcult problem you solved to build your dragster. What did you try before you found a
solution? How did you finaly solve if? Use the back if you need more space to wrie




