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District CTE Enrollment

Higley High School (HHS) offers Career and Technical Education Programs in the following areas:

	PROGRAM
	ENROLLMENT

	Audio Visual Technology
	159

	Engineering
	33

	Graphics Communication
	94

	Marketing
	119

	Sports Medicine
	50



Currently, enrollment at HHS is 1445 students.  The unduplicated percentage of CTE students at HHS is 418 which equates to 29% of the students enrolled in a CTE class.  The projected number of students enrolled in the Program of Study will be 33 students.  It is important to note that the HHS engineering program is only in its third year and shows much promise, based on increased enrollment and interest level of students.  

1. Innovation

Project Green STEM: Growing Green Careers of the Future is an extension of the engineering program at HHS where students will design, develop and prototype a wind energy conversion device in a project-based learning environment.  To achieve this, the project will obtain a three-dimensional (3D)  printer, database server, configuration management tool and supplies to build and test a functional prototype.  The innovative properties of the project, that will model best practices in preparing students for green careers, include research into wind energy, using an industry standard computer-aided design tool, using rapid prototyping engineering, and setting up a real world small team environment to enable cross team collaboration to complete the project.  

· Phase one includes research on wind energy, mechanical and electrical systems, and system efficiency.  Students will produce documentation which supports the plan for implementing the device.   
· In phase two, students produce a computer-based model using AutoDesk Inventor (AutoDesk).  AutoDesk is a computer-aided design tool that provides a design environment for engineers to develop mechanical systems. 
· In phase three, students produce prototype components using a 3-D printer.   These components will be evaluated for form, fit and functionality by the students and outside experts in the field of engineering.  
· Phase four is building a functional wind energy conversion device and comparing planned system efficiency to actual performance.  



2.  Emerging Occupations in Engineering Sciences, Bioscience or Green Technologies  

The ambition of the engineering program is to offer students project-based opportunities where they learn and apply what they have been taught, both in the classroom and by hands-on experience, as they prepare for post-secondary institutions and the 21st century workforce.  Project Green STEM uses a continuous improvement engineering design method allowing students to optimize the design through trial and error.  This project provides students with the knowledge and skills needed to continue on to post-secondary education in mechanical, electrical, energy and other high-demand engineering fields.  

3.  Rigor and Relevance
Project Green STEM will provide a broad exposure to many engineering concepts relevant to emerging careers in green technology.  Students will acquire knowledge and skills related to these concepts through project-based learning.  This project encompasses rigorous academic standards for pre-calculus and applied physics.   It also develops team-building skills, presentation skills as well as technical reading and writing.  These skills will prepare students for practical knowledge of the engineering design method, which is taught at the post-secondary level and utilized in industry.  
The relevance of Project Green STEM is demonstrated by students’ ability to design on the industry standard AutoDesk, which is utilized in numerous engineering careers such as mechanical engineering, aerospace engineering and electro-mechanical engineering.  In addition, working together in small teams gives students the experience of a real world, collaborative work environment.  For example, as small teams work collaboratively on a common database, they will need a configuration management tool.  This allows multiple users to operate on the same data at the same time.  The use of rapid prototyping engineering will expose the students to industry best practices for product development.   To accomplish this, a 3D printer is utilized to create three-dimensional physical pieces that students can assemble together into a complete model.  The printer provides the means for students to verify form, fit, and function of the computer model using pieces, as one might assemble a puzzle.  
4.  Collaboration/Program of Study 
The unique Higley Unified School District (HUSD) Engineering Program of Study begins with Introduction to Engineering Design, which is closely aligned to a university course that teaches AutoDesk.   Project Green STEM is integrated into this first year course.  The second year HUSD course, Principles of Engineering, aligns to Introduction to Engineering course at ASU Polytechnic (students may receive concurrent enrollment credit 2010-11).  The third year HUSD capstone course is Digital Electronics, which will be taught for the first time in the 2011-12 school year and aligns to ASU Polytechnic’s Computer Organization and Assembly Language Programming course (EEE230).  All three HUSD engineering courses carry weighted grades because of the rigorous nature of the classes and the concurrent enrollment opportunities. HUSD has an Intergovernmental Agreement (IGA) in place so students may earn credits from Rio Salado Community College and Chandler Gilbert Community College.  HUSD also has a partnership with the Collegiate Scholars Program at ASU where high school students may begin earning credits on a college transcript.  The IGA allows transfer of credits seamlessly into post-secondary institutions.  
Through our partnerships, HUSD will proactively seek validation of business and workforce needs to ensure our program of study meets those needs at both the secondary and post-secondary levels.  Our partners include: ASU Polytechnic, Chandler Gilbert Community College, Rio Salado Community College, and business partners such as Brian Robichaux, Architect of NTD Architecture, and Bob Steiger, Regulatory and Compliance Analyst of Salt River Project.  Strong collaborative elements of Project Green STEM include inviting guest speakers to discuss best practices, university collaboration to test our functional model using the Engineering Department’s wind tunnel at ASU Polytechnic, and having industry experts participate in juried events where students demonstrate their work products and receive constructive feedback.  
5. Accountability Outcomes/Carl D. Perkins Performance Measures

HHS has established the following objectives based on the Secondary Carl D. Perkins Performance Measures.  Students will meet these objectives by completing the activities aligned to Project Green STEM as outlined in the table below.  

Perkins Standards		Measurable Objectives			Activities Aligned to the Project
	AIMS Reading
	HHS engineering students will score 10% higher than general education students.
	Students will apply their reading and writing skills as they research engineering concepts and document their findings in an engineering notebook, technical reports, and oral presentations.

	AIMS Math
	HHS engineering students will score at least 10% higher than general education students.
	Students will apply math and science principles as they design and develop projects.

	Technical Skill Attainment
	Pre and post assessments on AutoDesk and on the following engineering concepts: wind energy, mechanical to electrical conversion, system efficiency, mechanical systems, and electrical systems.
Create a fully functional wind energy conversion device.
	Phase 1:  Research wind energy, mechanical and electrical systems and system efficiency.
Phase 2:  Design computer models using AutoDesk.
Phase 3: Create prototypes and check for form, fit and function.
Phase 4:  Build a functional wind energy conversion device.

	HS Completion
	100% of HHS engineering students will graduate.
	Will have earned the correct number of credits to graduate.

	Graduation
	100% of HHS engineering students will be on track for graduation.
	Will have earned the correct number of credits to be on track.

	Placement
	80% of HHS engineering students will go on to post-secondary education.
	Students will be contacted for verification of enrollment in post-secondary institutions per CTE Placement Survey.

	Nontraditional Participation
	HHS engineering program will increase by 10% for nontraditional students.
	Recruiting and advertising the program with this innovative project. Information on school, district, and teachers’ websites.

	Nontraditional Completion
	75% of HHS nontraditional students will complete the engineering program of study.
	Students will be retained in the program by providing additional support in class on projects and by gender specific grouping, when appropriate. 




6.  Replicability

Replication will be most successful in schools that currently have an engineering program in place and CTE funding available.  The goal will be for an integrated school-wide project where math and science concepts, as well as technical reading and writing, are reinforced and demonstrated.  Students will learn to use resource materials such as engineering notebooks to record information, how to research and interpret validated data, technical writing skills, drawing conclusions, writing, and presenting reports.  Integration of principles will be demonstrated through collaboration with the math department to determine and identify which specific math concepts will be used appropriately in a project.  Physics teachers will work with these projects to apply theories, observe and record energy transfer and materials’ properties. Teacher training, school-wide collaboration, and availability of a computer-aided design tool, such as AutoDesk, are key factors in the successful replication of this program.  

In order for schools to replicate this program, a high school will need a teacher with a background or degree in engineering.  In addition knowledge of energy and mechanical systems are necessary.  A science or math teacher with an in depth understanding of energy and mechanical systems could also lead this program. 
Other strategies to assist with replication include publication and dissemination of a brochure that will feature Project Green STEM.  Mr. Sprague and students can participate in community events such as the HUSD Business Partners Quarterly Breakfasts, Earth Day, and presentations to organizations and groups such as Rotary, Kiwanis, Gilbert Chamber of Commerce, Gilbert Town Council, and elementary science classes. Engineering students will develop and maintain an informative web page on the HHS school website to highlight Project Green STEM. 

7. Qualification, Training, and Professional Development

Mr. Sprague earned a Bachelors of Science in Electrical Engineering degree (BSEE) and also a Masters Degree in secondary education.  He is highly qualified in math and certified in secondary math and CTE.  He has 23 years of experience as an engineer at Intel Corporation where he attained the position of Principal Engineer, which was one step below the position of Intel Fellow. Mr. Sprague will coordinate the creation, maintenance, and sustainability of professional development by mentoring other teachers implementing an engineering program.  Our goal is to have Project Green STEM and Mr. Sprague’s mentoring attract and retain other engineers to the teaching profession for HUSD and other districts.  

The project location, facilities, resources and equipment include a newly constructed engineering classroom at HHS and studio (lab) funded by CTE.  The classroom in the 800 building contains a SmartBoard and 21 high performance student computers, all installed with AutoDesk.  Mr. Sprague also has a high performance, CTE owned laptop for use at school and home to support the program.  The engineering studio adjoining the classroom is equipped with workbenches, additional student computers, workspace for the use of power tools and storage space for student projects.  The studio has plenty of space to accommodate a 3D printer and database server.  It also features a large bay door that rolls up for easy access to a spacious outdoor workspace that can be used to develop and demonstrate student projects.  
























The following table is the implementation plan for Project Green STEM for the upcoming year.  It outlines the outcomes and evaluation methods.   Please refer to Budget Report for funding expenditures.  
	Date
	Objectives/Activities
	Benchmarks
	Aligned with Project Description
	Key Responsibilities
	Person(s) Responsible

	Oct 2010
	Prepare teacher plans and student activities on wind energy, mechanical and electrical systems and system efficiency
	Lesson plans and student activities for Phase 1
	Innovation, rigor and relevance, collaboration and replicability
	Teacher research and preparation 
	Mr.  Sprague

	Oct 2010
	Collect student AIMS data in Reading and Math
	Student data documented in a table
	Accountability outcomes
	Extract data from HUSD student information system (Genesis)

	Dr. Irvine            Mrs. Nixon

	Oct 2010
	Develop pre and post test on wind energy, mechanical and electrical systems and system efficiency
	Completed assessments in each area
	Accountability outcomes and replicability
	Create assessments based on post-secondary and industry standards
	Mr. Sprague

	Oct 2010
	Coordination with Purchasing Supervisor in  Financial Services to obtain quotes for the 3D printer, server and configuration management tool
	Obtain three written quotes for each item, execute purchase orders and asset inventory
	Innovation, replicability
	HUSD Business office
	Mr. Snow             Mr. Sprague




	Date
	Objectives/Activities
	Benchmarks
	Aligned with Project Description
	Key Responsibilities
	Person(s) Responsible

	Nov 2010
	Students begin an AutoDesk training plan
	Producing 3D objects using AutoDesk in class on a daily basis
	Innovation, emerging occupations, rigor and relevance, accountability outcomes and replicability and qualification, training and professional development
	Instruction and students producing 3D objects using AutoDesk 
	Mr. Sprague   Students

	Nov 2010
	Wind energy and mechanical systems instruction, hands on activities and guest speakers
	Students complete pre and post assessment of this module with statistically significant gains 
	Innovation, emerging occupations, rigor and relevance, collaboration
	Scheduling speakers, classroom instruction and activities
	Mr. Sprague     Students

	Dec 2010
	Electrical systems and system efficiency, hands on activities and guest speakers
	Students complete pre and post assessment of this module with statistically significant gains; 1st semester final exam
	Innovation, emerging occupations, rigor and relevance, collaboration
	Scheduling speakers, classroom instruction and activities
	Mr. Sprague     Students

	Dec 2010
	Installation and testing of server and configuration management tool 
	Server and software fully functional for student use
	Innovation, replicability
	Scheduling, installation and testing
	Mr. Greene          Mr. Sprague

	Jan 2011
	Student research, brainstorming and product development process to produce a specification of a wind energy device
	Multiple student demonstration of their ideas and a final juried event with feedback from industry partners
	Innovation, emerging occupations, rigor and relevance, collaboration, accountability outcome, replicability and qualification
	Research, development and presentation of student ideas
	Students               Mr. Sprague   Industry Business       Partners

	Feb-Mar 2011
	Students trained on teaming, group norms and leadership methods.  
Design is segmented and students assigned to work teams for each component to build to the specification.  
	Functional with animation model of a wind energy device
	Innovation, emerging occupations, rigor and relevance, collaboration, accountability and replicability
	Student collaboration and hands on work with AutoDesk  and the configuration management tool
	Students                Mr. Sprague   




	Date
	Objectives/Activities
	Benchmarks
	Aligned with Project Description
	Key Responsibilities
	Person(s) Responsible

	Mar 2011
	Installation of 3D Printer 
	3D Printer fully functional for student use
	Innovation, replicability
	Scheduling, installation and testing
	Vendor                 Mr. Sprague

	Apr-May, 2011
	Testing and validation methodologies instruction.  
Creating 3D prototype components, assembling model, and validating to the specification.
	Model tested for form, fit and function (final course assessment)
	Innovation, emerging occupations, rigor and relevance, collaboration, accountability and replicability
	Students using 3D printer and assembling model
	Students               Mr. Sprague

	May-June, 2011
	Identify, order and inventory tools and supplies
	Purchase Orders, shipments received, and asset inventory
	Acquisition of materials and replicability
	Obtain quotes, creating purchase orders, asset inventory tracking
	Mr. Sprague          Educational Services Dept
Financial Services

	July 1, 2011
	Interim Draft Report Due
	Completing and submitting report
	Required reports
	Gathering data and writing the report
	Dr. Irvine             Mrs. Nixon

	Aug – Oct 2011
	Planning, assembling and validating to the specification.  
Students will demonstrate the completed device.  
	Testing completed device, wind tunnel testing at ASU Polytechnic 
	Innovation, emerging occupations, rigor and relevance, collaboration, accountability and replicability
	Second year engineering students using power tools and materials to build a functional wind energy device 
	2nd Yr Students         Mr. Sprague    Industry Business Partners               ASU Polytechnic

	Aug 2011
	New 1st year engineering students starting Introduction to Engineering Design
	CTE enrollment and collect student data
	Replicability
	Collect data and begin instruction
	New instructor

	Nov 30, 2011
	Final Narrative Report
	Completing and submitting report
	Required reports 
	Gathering data and writing the report
	Dr. Irvine             Mrs. Nixon
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