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Integrated Project-based Learning: Combining PTE Standards and Academic Standards
Use this template for planning and sharing ideas for projects. This template is based on the 6 A’s:
Authenticity* Academic Rigor* Applied Learning* Active Exploration* Adult Connections* Assessment
Project
Title of Project
Electric Go Cart (part 1)
Project Developed by
Jeff Roper and Daniel Brown
E-mail Address
Brodanie@sd151.k12.id.us
School
Declo High and CRTC
Pathway / Small Learning Community/Academy
Skilled and Technical Sciences, Language Arts
Course Title(s)
English 11 & 12,  Electronics Technology
Time Frame
2 weeks

Authenticity
Briefly describe your project. Include the key question and provide an overview of what students do and learn. Tell why the question is meaningful to the students and where one might see a similar question tackled by an adult in the workplace.
Key Question
What is the future of transportation and how does the building of an electric go-cart inform our understanding of electric transportation?

Overview
The students will study the three main components of an electric vehicle; DC motors, DC motor controllers, and batteries. 
	First, the students will have a preview of the overall project including the electric vs. gas Myth Busters episode.  
The students will be split into three groups and each group will be given one of the three components; a motor, controller, or batteries.
Students will be given time to research the given subject. 
	Each group will develop a webpage containing a description, functionality, tolerance, safety, and all other pertinent information related to the given component.
	Each group will present its finding and website.

  
Vocabulary/Key Terms
List vocabulary words and key terms essential to student understanding.
      

Motors
Controllers
Batteries
Inductive kick
Current
Voltage
Power
Tolerance
Horsepower/Torque 
Datasheet
Schematics / wiring diagrams

Active Exploration * Applied Learning * Adult Connections

What classroom-based, community-based, and career-based activities does the project involve? Include a description of the active exploration, applied learning, and adult connections in the project (as needed).

Active Exploration How does the project engage students in real investigations using a variety of methods, media and sources?  What field-based work will students perform?  How does student learning and service support active career exploration? 
Students will use technical manuals, data sheets, and other resources to investigate and produce a functioning electric vehicle.  The fundamental theories and practical use learned will relate to many different fields including automation, automotive, robotics, and electronics. 
Applied Learning How do students apply what they have learned and researched to a complex problem 
(e.g. designing a product, improving a system, creating an exhibit, organizing an event)? 
The components learned in this unit will culminate into a final complex project, an electric vehicle.  Each unit must be researched and mastered in order for a successful construction of the electric vehicle.
Adult Connections Who from the community, workplace, postsecondary and/or industry partnership works with students on the project? 
ISU’s Ralph Durtchy and local go-cart enthusiast Mr. Allred will lead the students in discussions about several aspects of the project including go-cart design, balance, weight, DC motors, DC controllers, and batteries.


Classroom Activities 
Community Activities
Career Activities

Preview project
Motor fundamentals
Battery fundamentals
Controller fundamentals
Public demonstration
Police radar test
Magic Valley Speedway
SkillsUSA
Interview an expert



Academic/PTE Rigor
Standards Use the space below to list the state content standards and PTE industry standards addressed by the project. (A list of the content standards is available at http://www.sde.idaho.gov/ContentStandards/default.asp.  This page, which includes selected high school level standards, is designed to let you easily create a list of standards you are addressing. You may then copy and paste the list into this template.)


01.01 TASK:  Work Ethics and Behavior
01.02 TASK:  Interpersonal Relations
01.03 TASK:  Teamwork
01.04 TASK:  Technical Literacy
01.05 TASK:  Communicating on the Job
01.06 TASK:  Solving Problems and Critical Thinking
03.01 TASK:  Interpret written, graphic and/or oral instruction
03.02 TASK:  Develop pertinent written, graphic and/or oral instruction/information
03.06 TASK:  Write technical reports and interoffice communications
03.07 TASK:  Perform oral presentations
04.06 TASK: Apply Ohm’s Law And Power Formulas
04.07 TASK:  Read and Interpret Markings to Identify Electronic Component Values and Tolerances
04.12 TASK: Demonstrate Magnetic Properties, Circuits, and Devices

10.LA.1.8.1 Apply knowledge of roots and word parts to draw inferences about new words. (752.01.a)  

10.LA.4.2.1 Write expository essays that include a main idea, supporting details, and introductory, body, and concluding paragraphs. (753.03.a) 
10.LA.2.1.1 Synthesize the content from several sources on a single issue; compare and contrast ideas to demonstrate comprehension
School to Career Competencies Please check (x) the competencies addressed by the project
[ ] Communicate and understand ideas and information 
[ ] Collect, analyze and organize information
[ ] Identify and solve problems
[ ] Use technology
[] Initiate and complete entire activities
[  ] Act professionally
[ ] Interact with others
[  ] Understand all aspects of an industry
[  ] Take responsibility for career and life choices
Student Goal(s) Once the project begins, ask students to generate one or two personal goals.
Each student will understand the three main components of electrics transportation (motor, controller, batteries) and what they need to know to complete the project.
Assessment
How do you and the students know the project is a success? What are your criteria for measuring students' achievement of the disciplinary knowledge and applied learning goals of the project? What evidence do they use to demonstrate their progress? What deliverables do they need to complete prior to the final exhibition? How will students self-assess?
Students will be divided into one of three groups: a motor group, a group controller, or a battery group.
Each group will create a website containing a description, functionality, tolerance, safety, and all other pertinent information related to the given component.
Each group will lead a discussion and presentation on its given component. 

Recommended Resources / Sample Products
Software or Materials Needed
(Examples)
Motor, Controller, Batteries, Datasheets, Manuals, Web access
Teacher-Developed Materials
(Examples of materials that can be shared with other classes. Please attach samples.)
Website and presentations
Student-Developed Materials
(Examples of products that can be shared with other classes. Please attach samples.)

Website and presentations
Websites Used
(Examples)
E101.pbwork.com
http://www.popularmechanics.com/science/mythbusters/projects/4264025
Manufacturers’ websites, to include:
http://www.electricmotordepot.com/products/Thunder-Sky-Batteries-3.2V-40Ah.html
http://www.electricmotordepot.com/products/Agni-Electric-Go-Kart-Kit-72V-350Amp-W%7B47%7DRegen.html
http://www.electricmotordepot.com/products/Sigmadrive-Controller-72%252d80V-350Amp.html

Final Words
(In a sentence or two, highlight your project’s overall value.)
Students will learn the fundamental of motors, controllers, and batteries and be ready to design an electric vehicle (go-cart).
Teacher Tips/Extensions 
(Use the first person to share a useful idea that helps with implementation and ensures success. Make it chatty, informal.)
If I can add some competition and challenge someone with a gas go-cart to a race, my students will know their work will be going up against real world competition, and my students will see the larger world debate between gas and electric power transportation in a new light.
Extensions
(List any ideas for students who may want to go deeper into the learning standards.)

This project could lead to a Senior Project and will deepen understanding of any one of the module components.  Students could also work with Automated Manufacturing students to deal with go-cart design and construction steps.




Timeline
What sequence of teaching and learning experiences will equip students to develop and demonstrate the PTE standards and the Academic standards?  
Introduction: students will be introduced to the overall project
	Students will be split into groups and each group will be given materials and components
	Each group will have time to research its subject 
	Groups will develop a webpage
Groups will present finding and practical use of its component.
(Adapted from the Boston Public Schools Signature Projects.)

