Starting a Robotics Program in Your County

 A Basic Guide

Developed by Maria Habib, 4-H Youth Development Educator, Waukesha  
Why Robotics: 

Robotics programs have been identified as an excellent platform for engaging students in STEM (Science, Engineering, Technology and Mathematics) fields by providing interactive hands-on, minds-on, cross disciplinary learning opportunities to youth (B.S. Barker, http://www.joe.org/joe/2006october/iw6.php). Robotics curriculum can easily be modified to meet the needs of and resources available to, both formal and in-formal educational programs. 

What is it?
The basic development process is to create a Lego construction with Lego pieces (either the traditional bricks or newer Technic parts) and to add a NXT Micro-controller, that enables the construction to move autonomously; to interact with and react to its environment through motors, lights and sensors (light, sound, ultra-sound and touch). The robot is programmed by a graphical (icon based) language and thus does not necessitate learning a programming language (C, ROBOTC etc.). The program is downloaded from the computer onto the NXT  via USB or Bluetooth. A Bluetooth is not recommended, as they do tend to pick up interference from neighboring devices. 

What you will need:
There are many robotics kits out there, and it can get very confusing when you are shopping for kits for your County. For the most educational value, highest recognition, and transferability to a variety of robotics programs, it is suggested that you go with the LEGO® MINDSTORMS® kits. While this is not meant to be an endorsement of LEGO, the fact remains that they are the most widely used. It is best to order LEGO Education® products from their online store. (http://www.legoeducation.us/store/Default.aspx?bhcp=1) Remember, you will need a computer or a laptop for each robot you buy. It is not possible to share computers while programming a robot. 
Depending on your funding, the very least you need are: 

 
1. LEGO® MINDSTORMS® Education NXT Base Set (product I.D. W 979797)

The education base set has the most pieces, so you can build more versatile robots and the most sensors (touch, sound etc) that enable the robot to respond to its environment. 

  
2. LEGO® MINDSTORMS® Education NXT Software 2.0 (product I.D. W 900080)
Depending on how many robots you’re buying, you might need a site license for the software. 
System requirements for NXT-G software: 

	Microsoft Windows
	Apple Macintosh

	For Windows XP OS: 

Minimum Windows XP Professional or Home Edition with Service Pack 2 or newer. Intel© Pentium© processor or compatible, 800 MHz minimum (1.5 GHz or better recommended) 
	For Apple Mac OS X:

Apple Mac OS X v10.3.9, v10.4 or v10.5, Intel processor 

	For Windows Vista OS: 

Windows Vista Service Pack 1 or newer. Intel© Pentium© processor or compatible, 1 GHz minimum, (1.5 GHz or better recommended) 
	For Power PC©:

PowerPC© G3, G4, G5 processor, 600 MHz minimum (1.3 GHz or better recommended) 

	512 MB of RAM minimum 
	512 MB of RAM minimum 

	Up to 700 MB of available hard-disk space 
	Up to 700 MB of available hard-disk space 

	XGA display (1024 x 768) 
	XGA display (1024 x 768) 

	One available USB port 
	One available USB port 

	CD-ROM Drive 
	DVD-Drive 

	Compatible Bluetooth adapter (optional)1
	Compatible Bluetooth adapter (optional)1


1 Supported Bluetooth software are Widcomm© Bluetooth for Windows newer than v. 1.4.2.10 SP5 and the Bluetooth stacks included in Microsoft Windows XP with Service Pack 2 or Service Pack 3, Windows Vista or Vista Service Pack 1, Apple Mac OS X 10.3.9, 10.4 and 10.5.
If you have an extra $80 buy the: 

 
3. Education Resource Set (product I.D. W 979648)
The Resource set (which consists of a whole array of Technic® parts) will enable you to build robots that are more versatile. 

Finding the money: 
· 4-H Leader’s Associations usually are willing to provide start up funds for new projects

· School districts, when serving as partners, will provide funding
· Local technology based industries (especially when an employee is serving as a project mentor)

· Local utility companies 

Good Partners:

· School or school district for funding, premises and perhaps teachers
· After school/summer school programs 
· Local home school network 
· Local technical college or UW System College (especially the engineering department)

Program Organization: 

A robotics program will necessarily be expensive, require an extensive supporting infrastructure and call for an instructor who is at the very least comfortable with technology. It is important to note, however, that the coach/project leader does not necessarily have to be a ‘techie,’ as the youth can (and do!) teach themselves to program using the ‘Robot Educator’ that is a component of the programming software. The adult simply has to be comfortable with not knowing the answers and willing to help youth find their own answers.

 A staff driven program could utilize either an after school site or a take the form of a special emphasis club. A volunteer driven, staff supported program can exist and flourish within the traditional 4-H club setting.  Existing 4-H volunteers with a passion for engineering and a wish for their children to participate in a robotics program make excellent coaches for a team. Robotics programs can vary from staff delivered sessions at an after-school site to a program driven entirely by a 4-H volunteer. It is advisable that if the program is delivered at an external site (school building, after-school site etc.), an agreement between the site and the 4-H educator be reached about the division of responsibility and the sharing of resources.
Building elements are numerous and small. Inventory is simplified and building expedited if the sets are stored in multiple fishing tackle boxes (each with their own inventory of parts) which can then be stacked in milk crates for ease of transportation. A handy PowerPoint presentation developed by Marc Couture is available at the Wisconsin STEM website.  (http://4h.uwex.edu/set/Robotics.cfm)
For non-competition based programs, two to four youth can share a robot. More than four youth per robot may result in some members of the team not having a significant contribution to the team. If possible, teams should be single sex as it has been shown that boys tend to be autocratic decision makers and often relegate girls to non-technical duties like research. Each team must have a dedicated computer for programming. 
Free Resources on the Web:  
1. NXTprograms.com: a free web resource for building and programming 
      http://www.nxtprograms.com/ 
2. Free NXT-G Tutorial: 
       http://www.ortop.org/NXT_Tutorial/index.html
3. Maine Robotics Tutorials
http://www.mainerobotics.org/tutorials.html
Available Competitions and Associated Costs 

There are robotics competitions that youth can enter, using the LEGO Education robotics platforms.  The competitions with the highest profile, the widest recognition and broadest geographical availabilty is sponsored by FIRST (For Inspiration and Recognition of Science and Technology) and the LEGO® group. (http://www.usfirst.org/)
A summary of LEGO® Education kits available and associated robotics events, with costs:   
	
	
	LEGO® Education 

	
	
	Kit Name
	Kit Cost in US  $  
	Event name and team size 
	Minimum Competition Cost (approx.)

	
	
	 
	 LEGO Education online Store 
	Through registration with FIRST 
	 
	 

	Age 
	6-9 years 
	WeDo robotics 

set + soft ware 
	169.90
	111.96
	Jr. FLL, up to 6 youth
	Registration with FIRST=$25

	
	
	Jr. FLL base kit1
	107.96
	107.96
	
	Tri-fold poster board = $10

	
	
	LEGO  Mindstorms Education NXT base set+ software2 
	359.90
	395.00
	
	Event fees

=$25-50

	
	9-14 years 
	LEGO  Mindstorms Education NXT base

 set+ software2 
	359.90
	395.00 3
	FLL, up to 10 youth
	Registration with FIRST=$200

	
	
	
	
	
	
	Field set up kit=$65

	
	
	
	
	
	
	Regional tournament registration =$80

	
	14-18 years
	Official FTC kit5
	Not available from LEGO Education store
	999.00
	FTC, up to 10 youth
	Program registration=$275

	
	
	
	
	
	
	

	
	
	
	
	
	
	Event registration fee=$0-$300

	
	
	
	
	
	
	Travel costs=$0-$500

	
	
	Official FRC kit5
	Not available from LEGO Education store
	Not available separate from team registration. 
	FRC, 15-25 youth 
	Team registration =$5000-$60006

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	Practice field=$500

	
	
	
	
	
	
	Travel to regional tournament costs=$500

	
	
	
	
	
	
	Additional parts & shop materials $1500

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	Robot cart & shipping crate

 = $300

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	18+ (College)
	None available 
	N/A
	 
	None available 
	 


1LEGO Education simple & motorized mechanical set

2 Price does not include site license for software
3 Includes Education Resource set, available 
for $79.95 from LEGO education store

4 Varies by State

5 Only available through registration with FIRST

6 Varies from region to region                                                                                                                              
                                                                                                                                                          Updated April 1st, 2010
2

