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IGNITING IMAGINATION AND
 INNOVATION THROUGH LEARNING
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Presentation Agenda
 1. Welcome - Overview
 2. PLTW Curriculum
 3. National Framework
 4. PLTW State Support
 5. PLTW Regional Center
 6. Community College Partnership
 7. PLTW Schools at Work
 8. Next Steps: Q & A
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Rendee Dore’ – San Jose State University
 Duane Crum – California State Lead PLTW
 Judith D’Amico – National PLTW
 Bruce Westermo – State PLTW (San Diego State University)
 Ron Way – El Camino Community College
 Jeff Ordway/Students - Hawthorne High School
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Introduction to PLTW Curriculum
 Duane Crum,
 PLTW State Leader
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What is Project Lead The Way?
 Programs
 PLTW is a National, not-for-profit organization
 with the goal of increasing the nation’s
 biomedical, engineering and technical
 workforce.
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PLTW’s Three Key Components:
 • Curricula - Rigorous and Relevant middle andhigh school courses (with college creditoptions) that use problem-based learning.
 • Professional Development – High-quality,rigorous, continuing, and course-specificteacher training.
 • Partnerships – Required relationshipsbetween businesses, post-secondaryinstitutions and school administrators.
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What Students do Well in PLTW?
 Students who:
 • Show interest in STEM (Science, Technology,Engineering, or Math) career fields.
 • Are creative – Like art and design.
 • Enjoy working with computers.
 • Learn best in “hands-on” classes.
 • Are in the upper 80% of their class.
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Why Do We Need PLTW?
 • There are 1.3 M engineering & technology jobsopen in the U.S. without trained people to fill them.
 • According to the Government we will need 15Mengineers and tech workers by 2020, but…
 • Since 1988, the number of Engineering andTechnology Graduates has decreased by ~20%.
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Why Do We Need PLTW?
 • The biomedical sciences employ more than 15million people in the U.S.
 • Over 10% of all jobs are in the healthcare industry.
 • By 2014, over 3.6 million new healthcare jobs willbe created.
 • Eight of the twenty occupations projected to havethe greatest growth over the next 10 years are inhealthcare. (U.S. Dept. of Labor, Bureau of Labor Statistics, 2006)
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What Can We Do?
 Make a small change in the culture of Americanhigh schools by:
 • Strengthening the core academic curricula,(e.g. English, math, science, social studies, etc.)
 • Adding a rigorous, technical, standards-basedprogram of study in engineering and technology,leading to jobs, trade schools, 2-year, 4-year andpost graduate degrees.
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Curriculum Programs
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Engineering Programs• Middle School: Gateway To Technology
 six, nine-week long modules
 • High School: Pathway To EngineeringEight, year-long courses
 Biomedical Sciences Program• High School: Biomedical Sciences
 Four, year-long courses
 Curriculum Programs
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Basic Units• Design and Modeling
 • Automation and Robotics
 • Energy and the Environment
 Advanced Units• Flight and Space
 • Science and Technology
 • Magic of Electrons
 Middle School
 Gateway To Technology Program
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• All GTT courses are designed as nine-week units ona standard 45-50 minute schedule.
 • Schools may offer courses from grade six throughgrade eight in a manner they determine reasonableand appropriate for their school. Local schools willdetermine the PLTW sequence of units they willimplement to fulfill their agreement.
 Gateway To Technology Program
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Gateway To Technology Program
 Simulated manufacturing line
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Foundation Courses• Introduction to Engineering Design
 • Principles Of Engineering
 • Digital Electronics
 Specialization Courses• Aerospace Engineering
 • Biotechnical Engineering
 • Civil Engineering and Architecture
 • Computer Integrated Manufacturing
 Capstone Course• Engineering Design and Development
 High School
 Pathway to Engineering Program
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A Hands-on, project-based course that
 teaches:
 • Engineering as a Career
 • Materials Science
 • Structural Design
 • Applied Physics
 • Automation/Robotics
 • Embedded Processors
 • Drafting/Design
 Foundation Course:
 Principles Of Engineering
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Foundation Course:
 Introduction To Engineering Design
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Design > Simulate > Prototype > Fabricate
 Foundation Course:
 Digital Electronics
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• Soils
 • Permits
 • Design
 • Structural Analysis
 Specialization Course:
 Civil Engineering and Architecture
 Cuban
 Restaurant
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Civil Engineering & Architecture
 Kearny Redesigns Their Classroom
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And a Neighborhood Park
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• Design and build an airfoil.
 • Test it in a wind tunnel.
 • Create a 3D solid model ofthe airfoil in AutoDeskInventor.
 Aerospace Engineering
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Specialization Course:
 Computer Integrated Manufacturing
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Capstone Course:
 Engineering Design and Development
 Problem Solving in Teams
 Juried Presentations
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• Principles of the Biomedical Sciences
 • Human Body Systems
 • Medical Interventions
 • Biomedical Innovation
 Biomedical Sciences Courses
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• Human medicine, research processes andan introduction to bioinformatics.
 • Students investigate human bodysystems and various health conditionsincluding: heart disease, diabetes, sickle-cell disease, hypercholesterolemia, andinfectious diseases.
 Course #1: Principles ofthe Biomedical Sciences
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• Make chromosome spreads
 • Isolate DNA from cells
 • Analyze images of chromosome arrays todetect congenital diseases
 • Build models of DNA and proteins
 • Read a genetic map
 • Use computer simulationsoftware to build adesigner protein
 PBS Unit 4: Sickle Cell Disease
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• Basic human physiology, especiallyin relationship to human health. Acentral theme is how the bodysystems work together to maintaininternal balance and good health.
 Course #2: Human Body Systems
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• Build a model brain and design a“map” of brain function
 • Use data acquisition software andsensors to compare reaction timefor reflex and voluntary actions.
 • Diagnose a mystery endocrinedisorder
 • Dissect a cow eye and experimentwith lenses
 HBS Unit 2: Communication
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Example from Unit 1 in the HBS curriculum
 Students take
 measurements of
 bones to determine if
 the bone is from a
 male or female and
 the ethnicity of the
 person
 Example of a HBS Student Activity
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• Students study the variety of medicalinterventions involved in the prevention,diagnosis and treatment of disease asthey follow the lives of a fictitious family.
 Course #3: Medical Interventions
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• Molecular biology and genetic engineering
 • Design process for pharmaceuticals andmedical devices
 • Medical imaging, including x-rays, CTscans, and MRI scans
 • Disease detection and prevention
 • Rehabilitation after disease or injury
 • Medical interventions of the future
 MI: Topics
 Course #3: Medical Interventions
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Examples of MI Student Activities
 Students insert new
 DNA into bacterial cells.
 The new DNA codes for
 a protein that glows.
 Students work with a
 laparoscopic surgery
 trainer box simulation
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Teacher Professional Development
 • Readiness Training
 • Core Training
 • Ongoing Training
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readiness trainingDesigned to develop a baseline for
 all teachers prior to attending Core
 Training through the assessment of
 skill sets and delivery of any
 necessary remedial training.
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core trainingLovingly referred to as PLTW’s “boot
 camp,” this intense training focuses
 on the PLTW teaching model and
 course content.
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core trainingDesigned to empower teachers with
 the confidence, understanding, and
 knowledge necessary to teach the
 curriculum. A teacher is only able to
 teach a course after successful
 completion of Core Training.
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ongoing trainingDesigned to provide
 additional training for
 teachers to further
 their understanding
 of related course
 tools, content, and
 concepts after the
 completion of Core
 Training.
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All PLTW Courses are “A-G” Approved
 Approved as “g” electives:• Intro to Engr. Design (interdisciplinary)
 • Digital Electronics (math)
 • Principles of Engineering (interdisciplinary)
 • Aerospace Engineering (interdisciplinary)
 • Civil Engr. & Architecture (interdisciplinary)
 • Computer Integrated Manufacturing (other)
 • Biotech Engineering (science-biological)
 • Engineering Design and Dev. (interdisc.)
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Approved as “f”, Visual & Performing Art:• Introduction to Design
 (optional approval for IED)
 Approved as “d”, Lab Science:• Engineering Design and Development
 (optional if taught by a science teacher)
 All PLTW Courses are “A-G” Approved
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Updates available at www.pltwca.org
 Or the UC “a-g doorways” portal; search under
 Project Lead the Way.
 Future a-g efforts will focus on changinginterdisciplinary electives to science electives sothey can satisfy the new CSU entry option.
 All PLTW Courses are “A-G” Approved

Page 43
                        
                        

National PLTW Briefing
 Judith D’Amico
 PLTW Regional Director
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NATIONAL PRESENCE
 • Districts: 1,581
 • High school programs: 2,296
 • Middle school programs: 1,088
 • Middle/High school programs: 93
 • Post-Secondary programs: 30
 • Total programs: 3,507
 • Total teachers trained: 12,000 +
 • Total counselors trained: 8,000 +
 • Total students enrolled in PLTW courses: 300,000+
 Totals as of January 2010
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Better results in college
 97% of participating seniors intend to pursue a 4-yeardegree or higher (vs. 67% nationally)
 90% of PLTW alumni have higher retention rates in collegeSTEM programs
 Increases participation in STEM majors
 95% HS seniors say they are preparing for STEM jobs
 57% intend to attend graduate school
 80% plan to study engineering, technology or computerscience in college
 5 times more likely to graduate from college in STEM majors
 PLTW DELIVERS RESULTS
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WHY BUSINESS & INDUSTRY INVESTS IN PLTW?
 •PLTW Maintains Focus and Interest on STEM Career Pathway
 •PLTW Articulates to Post Secondary Education & Training
 •PLTW Provides Opportunity for Continuous Engagement
 RETURN ON INVESTMENT
 •Replicable, Scalable and Proven Results
 •Preparation of Scientifically & Technologically QualifiedWorkforce for Business & Industry
 •Economic Growth and Development for Regions/States
 •Securing Competitive Edge for Regions/States/Nation
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CORPORATE, PHILANTHROPIC ANDCORPORATE, PHILANTHROPIC AND
 EDUCATION PARTNERSEDUCATION PARTNERS
 FOUNDATIONSEDUCATION
 INITIATIVESSPONSORSHIPS
 BUSINESS
 PARTNERS
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Course Revision Process
 THREE YEAR PROCESS
 WritingBrainstorming Meeting
 Kernel Writing Meeting
 Curriculum Writing
 Field TestField Test Process
 Affiliate Professor Review
 Engineering Expert Review
 ImplementationRevised Course Implemented at STI
 Network Implementation
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• COOLEY MIDDLE SCHOOL: ROSEVILLE
 • MONTGOMERY MIDDLE SCHOOL: SAN DIEGO
 • SUTTER MIDDLE SCHOOL: FOLSOM
 • MITCHELL MIDDLE SCHOOL: RANCHO CORDOVA
 • MILLENNIAL TECH MIDDLE SCHOOL: SAN DIEGO
 • WESTSIDE PREP CHARTER SCHOOL: RIO LINDA
 (Represents 6 of 16 pilots across the country)
 CALIFORNIA PILOT SCHOOLSENERGY/ENVIRONMENT GTT
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Key Concepts
 Investigating Energy
 Sustainable Energy
 Making an Impact
 Unit 3: Energy and the Environment
 Gateway To Technology

Page 51
                        
                        

CALIFORNIA GATEWAY ACADEMIES 2010SME-EF FUNDING $2,000 PER SITE
 • Bernardo Heights MS - San Diego
 • Cajon Valley MS - El Cajon
 • DePortola MS AOE - San Diego
 • Emerald MS - El Cajon
 • Horace Mann MS - San Diego
 • Innovation MS - San Diego
 • Lancaster HS - Lancaster
 • Lewis MS - San Diego
 • Los Coches Creek MS - El Cajon
 • Marshall MS - San Diego
 • Mitchell MS - Rancho Cordova
 • Montgomery MS - San Diego
 • Pershing MS - San Diego
 • Taft MS AOE - San Diego
 • Upland HS - Upland
 • Wm. “Pete” Knight HS - Palmdale
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The California State Affiliate
 CSU Initiative
 Bruce Westermo
 National Affiliate Director
 San Diego State University
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PLTW: California Growth
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The California Affiliate
 • Promotes the PLTW program withinCalifornia, works with the CDE
 • Oversees and supports the RegionalCenters and statewide training
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The State Affiliate …… SDSU, College of
 Engineering
 • Conducts summer training sessions….two-weeksessions (per course) covering the coursecontent and pedagogy
 • Holds informational conferences.. For counselorsand all others interested in PLTW
 • Conducts professional development workshopsfor the PLTW teachers
 www.pltwca.org
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California Regional Centers …. Statewide
 support for the PLTW schools
 • San Diego … San Diego State
 • LA area …. Cal Poly Pomona
 • Bay Area …. San Jose State
 • Sacramento ….. LEED
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Summer Training
 in CA 2010
 Cal Poly Pomona
 June 20 to July 2
 • Computer Integrated Manufacturing (CIM)
 • Engineering Design and Development (EDD)
 • Gateway To Technology Basic (GTT)
 July 18 to 30
 • Introduction to Engineering Design (IED)
 • Principles of Engineering (POE)
 San Diego State University
 June 20 to July 2
 • Digital Electronics (DE)
 • Introduction to Engineering Design (IED)
 • Principles of Engineering (POE)
 July 5 to 16
 • Aerospace Engineering (AE)
 • Civil Engineering/Architecture (CEA)
 • Gateway To Technology Advanced (GTT)
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• Scholarships ...Leonhard Scholarship atSDSU
 • Design Competitions ... Regional andState competitions for IED and POEstudents, go tochallenge.pltwcalifornia.org
 • Engineering Compact with SDSU
 • Summer Engineering Camps, calledGateway Academies, for middle schools
 What Else Does the State Affiliate Offer
 Students?
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San Jose State University
 Regional Center
 Rendee Dore’
 PLTW Coordinator
 San Jose State University
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PrivateSector
 Colleges/Universities
 Students
 SchoolDistrict
 Engineering Academies/Project Lead the Way is a
 partnership
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Community College Partnerships
 Ron Way
 El Camino Community College
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Hawthorne High School of
 Engineering
 Jeff Ordway
 PLTW Teacher and Students
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• 2004-2005– Academy Begins
 • Response to industryrequests
 • Accepted as CaliforniaPartnership Academy
 • 2005-2006– Expanded to two grade
 levels• Become Mentor school for
 Project Lead the Way in LosAngeles Area
 History
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• 2006-2007– Expanded to three grade
 levels
 – First graduating class
 – Expanded role inmentoring other schoolsin Los Angeles area inEngineering andRobotics.
 • Beverly Hills
 • Palos Verdes
 • CAMS
 • HMSA
 • Others
 History (Part 2)
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• 2007-2008
 – Daily Breeze Article(Dec. 26, 2007)
 – Named one of 15 ModelSchools by Project Leadthe Way
 History (Part 3)
 • 180 students• Recruitment for next year
 tops 400 students• Leader in campus-wide
 movement to SLC’s
 The Present
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Graduation Rates
 • The Engineering Academy has historicallyoutperformed the school as a whole.
 www.ed-data.k12.ca.us
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Think
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Design
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Build
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ROBOTICS
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CURRENT ROBOT
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Northrop Grumman Innovation Challenge
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Northrop Grumman Innovation Challenge
 Our Entry
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Northrop Grumman Innovation Challenge
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Next Steps:
 Questions and Answers
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• School within a school.
 • Use as the core of a magnet academy(the Kearny Construction Technologymodel).
 Novel Implementations
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• Implement PLTW curriculum (over 4 years)
 • Support teachers in Professional Development
 • Counselors participate in conferences
 • Provide teachers with specified equipment
 • Agree to become certified within 2 years
 • Form a teacher-led partnership team
 • Participate in evaluation of PLTW
 • Commit to on-going training opportunities
 • Interact with PLTW State Leader
 School District Commitments
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Cost to Schools
 • Software
 • Teacher training
 • Facilities
 • Equipment
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Some Deadlines
 • New District or school signups, Mar 1
 • Signed agreement (if a new District), May 1
 • Registration for summer training opens Mar 15
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California PLTWas of October 2009
 • 63 School Districts
 • 265 PLTW Teachers
 • 166 Middle or High Schools, andCommunity Colleges (upfrom 65 in 2006)
 • 71 Schools in Cal Poly Pomona service
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PLTW Makes a Difference
 At Galt High, PLTW students take oneclass per school year, beginning in9th grade:
 • Digital Electronics• Principles of Engineering• Civil Engineering and Architecture• Computer Integrated Manufacturing
 Critical Question:
 What impact, if any, has Project Leadthe Way had in closing theachievement gap for Hispanic/Latinostudents?
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English Math Science History
 White students 357 322 335 352
 Hispanic students 326 309 315 321
 PLTW Hispanic
 students383 351 362 367
 PLTW Makes a Difference
 CST Scores at Galt High School (2007)

Page 83
                        
                        

Results:
 • For three consecutive years, PLTWstudents scored higher than otherstudents at Galt H.S. in all 5 subjects onthe California Standards Tests (EnglishLanguage Arts, Mathematics, Science,History/Social Science, and Life Science).
 PLTW Makes a Difference
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Adjournment
 Thank you all for participating
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