2012 NAD Teachers’ Convention – ARL Breakout Session
Adventist Robotics League in the classroom and beyond

Are you looking for something that requires your students to think outside of the box, work with math and logic that doesn’t happen in the books, allow your students to go through the frustrations and joys of discovery, to work together as a team, to work on real life research and presentations, and to work with other caring adults? 

If the answer is yes and you teach students’ ages 9-14 then the Adventist Robotics League may be just what you are looking for. 

Questions many teachers have about FLL/ARL:

What are the First Lego League (FLL)/Adventist Robotics League (ARL) core values?

Answer: The Core Values are the cornerstones of the FLL/ARL programs. They are among the fundamental elements that distinguish the programs from others of their kind. By embracing the Core Values, participants learn that friendly competition and mutual gain are not separate goals, and that helping one another is the foundation of teamwork. Members of the FLL/ARL community are expected to display the Core Values through hard work, dedication, and respect for others in all they do.

Core Values:

    * We are a team.

    * We do the work to find the solutions with guidance from our coaches and mentors.

    * We honor the spirit of friendly sportsmanship.

    * What we discover is more important than what we win.

    * We share our experiences with others.

    * We display Gracious Professionalism in everything we do.

    * We have fun!

What is the FLL/ARL Challenge?

Answer: Each annual Challenge has two parts, the Project and the Robot Game. Working in teams of up to 10 students ages 9-14 and guided by at least one adult coach, team members have about 10-12 weeks to:

1. Build an autonomous robot that will, in 2 minutes and 30 seconds, complete pre-designed missions

2. Analyze, research, and invent a solution for a given assignment

3. Create a clever presentation about their solution to perform in front of a panel of judges

The culmination of all that hard work for many teams is the participation in an ARL/FLL event. FLL/ARL events are much like sporting events! Referees monitor and score the robot game. Judges review team presentations. Teams earn awards and trophies. It’s a pumped-up environment with music and excitement, and there is a ton of cheering.

How are the teams judged?
There are four primary areas that the judges look at in determining the champions.  Core values, the project, robot design, and the robot’s performance on the table.  Clear rubrics are published for each of the first three areas and the robot’s performance is based on the best of three scores during the three rounds of the challenge.  Awards are given for each of the four areas and for the overall champion.  If more than one team performs exceptionally more than one team will receive a first, second, third place or champion’s award.

What if my robot doesn’t do very well?
In the words of FIRST’s founder, Dean Kamen, “It’s not about the robot.”  It’s about building self-confidence, building awareness of career options, building relationships between students and serious adults, learning the technical and life skills that can be used the rest of their lives.
What do I need to know about robotics to begin this program?

Answer: Nothing. What you do need to have is a desire to explore an area of science that is going to impact your life and the lives of your students. All you need to have is a basic knowledge of computers and the ability to encourage your students to explore the world of robotics.

Are there teaching aids that to make the program easy for the students to learn?

Answer: Carnegie-Mellon University has developed a very detailed computer program that takes the students through all the skills necessary to program the robot successfully. See information at the bottom of the page for the web link to this program.

How much time does it take to have a successful team?

Answer: The amount of time you will invest depends entirely on the goals of the team and the amount of energy the students are willing to invest. Most teams will work between 10-12 weeks and about 4-6 hours per week. The number of hours the team spends each week will increase the closer they get to the tournament date. Some teams have tried to do their project during the school day and have found there aren’t enough hours in the day to have a successful robot and project. The successful teams meet after school or on the weekend when there are no distractions.

What is the role of the coach/adult?

Answer: This program is not for the faint of heart. The adults don’t have to know anything about robotics but they do need to be able to motivate and encourage the students when the going gets tough. This project is supposed to be student led and adults are there only to offer advice and guidance. In reality the project will only succeed if the adults are fully engaged with the project and push the students to accomplish the project. The students will learn about time management and goal setting from the adults they work with. The bottom line is that the adults have to invest a lot of time and work if it is going to be successful.

How many robots do I need to run the program?

Answer: This depends on how you want to run the program. The minimum requirement is one robot per team of 3-10 young people.  If you want to use it in your classroom as a class before beginning the FLL/ARL Challenge you will want to have one robot for every 2-3 students. You can use one robot for every four or more students but some students will be uninvolved in building and programming and would need other projects. 
What are the steps to beginning a robotics team?

1. For most teachers we feel as if we need to know all the information before we begin a new activity. If you feel you have to do this before you begin a robotics team you will never begin. Don’t be afraid to learn along with the students. It is very likely that they will understand more than you and that is ok. The main thing to do is get started!

2. Talk to your principal, if you aren’t one, to get their support. If you are excited, they will catch your enthusiasm.

3. Talk to individuals in the community who you feel are would be interested in catching your vision of giving students the experience of learning about robotics. Share with them what you hope to do with robotics and ask them if they would be willing to help fund this new program. Also talk to your school board about assisting financially.

4. If possible find another adult to assist as a coach. This allows you to share the time commitment with another person. It is very possible that one of the individuals who is willing to sponsor the team would love to be a coach. If you are going solo, go to step four.

5. Order the FLL robot kit as well as they FLL team registration and field setup kit. It is very important to purchase a FLL robot kit for your first robot because it comes with a software site license for your school.

6. Begin the process of learning! The process won’t be easy but the rewards will be huge!

How do I fund ARL?

Answer: Before you begin fund raising you need to answer the following question: Do I want to use the robots as part of my science program in addition to having an ARL team or do I just want to develop an ARL team? The answer to that question will drive how much money you need to raise. Most school don’t have the initial funds set aside to begin this program. However that shouldn’t discourage you because there are usually professionals in your community who understand the importance of developing the scientific thinking that the ARL program encourages. Also getting a number of people to support your program gives it a larger base of support if there are additional needs in the future. 

Where are ARL tournaments in North America?

Answer: There are tournaments at Southern Adventist University-TN, Walla Walla University-WA, Andrews University-MI, Chico Oaks Adventist School-Northern CA, San Gabriel Academy-Southern CA, Blue Mountain Academy-PA. Hopefully other tournaments will be set-up in the coming months if there is no tournament in your area.

Primary FLL/ARL Costs
FLL Robot Set  = COST: $420.00 –You can find used robot sets for much less on Ebay & Craigs List – For best results look for the NXT Educational model

Description: Requires Windows XP/7 or Mac OS X

Recommended for new team. The set can be used from year to year and it includes all components needed to build and program a robot. Here is what included:

1. NXT Educational Software: The PC- and MAC-compatible software interface has intuitive, icon-based drag and drop environment for “building” programs. Includes 40 interactive tutorials. It comes with an FLL Team license.

2. Intelligent NXT Brick, rechargeable battery, and charger

3. Interactive Servo Motors, touch sensors, sound sensor, light sensor, and an ultrasonic sensor

4. USB cable as well as connection cables of different lengths

5. Over 1,000 LEGO parts, building instructions, and a storage box

FLL Team Registration (Required, Non-Refundable) = $225



Description: FLL Team Registration fee includes:

1. Team membership

2. FLL Coaches’ Handbook, a FLL Project Training DVD, as well as customer, technical, and engineering support from FIRST Headquarters

Field Setup Kit = $75


Description: EVERY TEAM must have a Field Setup Kit.

Kit contents change from year to year based on challenge theme.

It consists of:

1. Mission Models Set: Exclusive collection of several hundred LEGO parts, with directions, required to build the models to place on the field mat.

2. Field mat with the challenge of the year

Carnegie-Mellon robotics teaching software = $270

Description: This program comes with a teaching syllabus (you have to print it), course outline, teacher PowerPoint presentations, etc. This software allows the teacher to give a prepared opening PowerPoint presentation to the class and then the students use the software on their computers to learn how to program and run their robot. The nice thing about this software is that the teacher doesn’t have to be the know-it-all in order to teach about robot programming. 

Total costs of FLL/ARL

Initial cost of beginning a team:

FFL Lego Robot Set = 
$420

FFL Team Registration = 
$225

Field Setup Kit = 

$75
Total initial cost = 

$730
Also you will have to build a 4 x 8 table on which to put the Field Setup Kit. All details are in your registration/setup kit.

Reoccurring cost each year:

FFL Team Registration =
 $225

Field Setup Kit = 

 $75

Total Reoccurring cost =
 $300
At this time several Adventist colleges/universities are picking up the costs of the regional and national tournaments. You are responsible for your transportation, housing, and food to the regional tournaments. 

Resources:

Website for the Adventist Robotics League: http://www.adventistroboticsleague.net/
Website for the First Lego League: http://firstlegoleague.org/community/fll/welcome.aspx
Website for Carnegie-Mellon robotics teaching software:

http://www.education.rec.ri.cmu.edu/content/lego/curriculum/rev1_index.htm
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