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 APPLICATION SUMMARY PAGE

Please complete responses to all questions.

_____Reaping Rewards through Robots_____________________ $___584.15______

Project Title    (This name will be used in publicity so be creative!)
  Funds Requested

Number of Students to be served: _80____
    Grade Level(s): _9-12_____

Number of Schools to be served:   ____1___

Type of Grant: ____X____ Individual
 (funded up to $1000)


 ________ Group     
 (funded up to $3000) 



       (ALL applicants must sign signature page.)  

Subject(s) affected by this project:
__X__ Arts


 ___X_ Math        
 
___X_ Science       
_____ Speech

_____ Foreign Language
 _____ Social Studies 
_____ Library
____PE/Health

_____ Special Education _____ Business 

_____ Reading/Language Arts     

__X__ Career/Technical 
 _____ Counseling & Guidance          

_____ Other: ________________

Using ONLY the space below, please provide a summary of the program in 50 words or fewer.  We will be using your summary for publicity about the grant recipients, so please try to explain the purpose, proposed impact and how our project meets our creativity and collaboration goals.  

Reaping Rewards through Robots uses simple robots to encourage and challenge those students who already program and those who are hesitant to even try programming. Students may even decide to pursue one of the many currently available computer careers after using Arduino components to make their creations come to life.
Section 1:  Justification

A. Project Need


“We have more high paying programming jobs in Montana than computer science graduates…” (http://www.codemontana.org/). The first step to increasing the number of graduates is to increase interest in the Computer Science field. Using Arduino Boards and Breadboard Kits to create robots would build interest by giving students the opportunity to experience programming in a fun and hands-on manner. 
A goal of Helena School district is to make our students “college and career ready”. This would be a great first step in encouraging students to follow a pathway that can lead to a rewarding and well-paying career. This is unique because my school does not offer any type of robotics and there are an abundance of programming jobs and not enough interested students.

B. Purpose of Project
The purpose of the project is twofold: to encourage students to try programming and to challenge the students already programming. Several of my advanced students are planning to earn Computer Science degrees with minors in Robotics and pursue careers in the computer field. It would be beneficial for them to learn basic robotics to help prepare them for any computer career and it would be a challenging and engaging addition to the curriculum. All the same equipment can be used in Tech Skills so students could experience programming and basic robotics without having to commit to a semester class. The hope is that some students in Tech Skills will enjoy programming and consider it as a career. Also, sometimes it is classes like Computer Science and Tech Skills that encourage students to attend school. If they are at school and interested in something, they will achieve more overall.
Section 2: Relevance to Great Ideas Grants Program Goals

A. Creativity and Innovation

Creating robots is rarely part of high school Computer Science curriculum. Giving students the chance to create robots will allow them to put their programming skills to use to create something tangible and fun. Working with the Arduino components gives really creative or advanced students the opportunity to make whatever they can think up.  Programmers often use creativity to create a new program or do something a new way, but do not often physically create anything. Students would get the chance to see their creations work outside a computer.

B. Extension of Student Learning

Giving students the opportunity to build their own robot opens up a world of possibilities for them to draw on all of their experiences and knowledge, regardless of whether it was learned in school, to create something that is meaningful to them. 

C. Collaboration

There are no others collaborating on this grant; however, I would like to work with physics, math and CTE teachers who are willing to get ideas and to use as resources if the students should need help outside my expertise. Two of my students are interested in making a car that runs from the computer. I do not know how to help them design or weld the frame, but a physics and welding teacher would.

D. Availability of Funding

I currently have a very small budget for five classes that I buy all of my textbooks, supplies, and small technology equipment from. My budget this year will be used to replace a broken printer and replenish supplies used in my classes this year. I have tried to procure funding for technology through the district and through the school, but right now there are so many bigger priorities like fixing the network infrastructure, the wireless network and replacing old equipment that take precedence over my requests. If I wait to purchase the Arduinos until funds are available, students would miss out on the opportunity when jobs are available.

Section 3: Project Description

A. Design

Building robots is a fun and exciting activity but requires time and commitment. We will spend six weeks on designing and creating robots in Computer Science and three weeks in Tech Skills. Tech Skill students will complete weeks 1-3 and will not complete a final project.

Week 1: Basic Circuitry and Electrical Components. This will include basic diagram drawing techniques, component identification, and component functions. Students will gain the knowledge to design and create basic circuits. 

Week 2: Basic Circuitry Using an Arduino.  In this section students will learn how to use a prototype board such as an Arduino to control circuits and perform basic tasks and calculations. The students will use LEDs and switches with the prototype board to learn to use an Arduino.

Weeks 3 & 4: Communicating Using an Arduino.  Students will use Bluetooth, Wi-Fi, and serial cables to communicate between two Arduinos and between an Arduino and a computer. Students will use sensors like distance sensors, motors, light sensors, heat sensors, and accelerometers in combination with the Arduino to make advanced circuits that perform complex tasks based on user input. In addition students will be able to use LCD displays and dot matrix displays to output information to the user.

Week 5: Integrating Computer Chips.  Students will integrate computer chips like a timer 555 and an H-Bridge L293D chip into circuits to preform advanced tasks such as creating their own motor drive shields and using a timing chip to schedule tasks and calculate distances. 
Week 6: Finish Final Project. The students in Computer Science will have been working towards creating a robot that can perform a useful function as they practice each skill. The last week will be used to finish their robots. Students would be able to access help from any teacher, staff, or person outside the school that is willing to share their expertise.

B. Budget – see attached budget.

Section 4: Evaluation, Dissemination and Future Plans

A. Evaluation

Part of the success of my project will be measured by whether more students become interested in programming. This can be measured by class enrollment and how many students pursue Computer Science degrees. It will also be measured by whether my students are able to create working robots. The benchmarks for each topic will be whether a student can demonstrate the skill that was taught in the section.
B. Dissemination

Information would be shared by word of mouth and by working with others. My students could also take their projects to some of the elementary schools and demonstrate how they work. This would make the projects mean more to my students, and it could encourage younger students to take an interest in programming.

C. Future Plans

I plan to continue and improve this project by re-using the materials that would be purchased through the grant and adjusting the activities if something would work better. If future funding allows and there is enough interest, I would like to expand the materials the students had available to use.
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	Budget Item
	Vendor
	Unit Cost
	Shipping
	Qty
	Total Cost

	1.
	SunFounder Project Super Starter Kit
	Amazon
	$24.99
	$2.99
	5
	$139.90

	2.
	SunFounder Sidekick Basic Starter Kit
	Amazon
	$19.99
	Included
	15
	$299.85

	3.
	UNO R3 Board AVR 2012
	Amazon
	$14.44
	Included
	10
	$144.40

	4.
	
	
	
	
	
	

	5.
	
	
	
	Total 
	        
	$584.15 


Links for the items we want to purchase on Amazon:
Super Starter Kit Link: http://www.amazon.com/gp/product/B00D9M4BQU/ref=s9_simh_gw_p147_d1_i1?pf_rd_m=ATVPDKIKX0DER&pf_rd_s=center-2&pf_rd_r=12W1PVT9V1ND2DJN03XN&pf_rd_t=101&pf_rd_p=1688200382&pf_rd_i=507846
Starter Kit Link: http://www.amazon.com/SunFounder-Sidekick-Breadboard-Resistors-Mega2560/dp/B00DGNZ9G8/ref=sr_1_11?s=electronics&ie=UTF8&qid=1391786060&sr=1-11&keywords=arduino+starter+kit
Arduino Link: http://www.amazon.com/Board-2012-MEGA328P-ATMEGA16U2-Arduino-Cable/dp/B00CE5EP0K/ref=sr_1_3?s=electronics&ie=UTF8&qid=1391786261&sr=1-3&keywords=arduino+uno+r3+board
Link for General Information about Arduino:
General: http://arduino.cc/
