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STEM CAP Forum

Saturday, September 26, 2009

Manhattan Beach Marriott
The STEM Collaborative Action Plan project is being managed by the California Space Education and Workforce Institute (Institute) and is funded by the California Space Authority as part of the California Innovation Corridor “Workforce Innovation in Regional Economic Development (WIRED) grant from the U.S. Department of Labor through the California Labor and Workforce Development Agency

STEM CAP Project Goal
Develop a collaboration and a strategic action plan to increase the number and support the development of science, technology, engineering and math (STEM) students, graduates, teachers, professors and mentors within the California Innovation Corridor and the State of California, leveraging the resources and efforts not only of education and academia (K-20, public and private), but of industry and the informal science network.

Background

The STEM Collaborative Action Plan published in late fall of 2008 

(http://www.innovatecalifornia.net/documents/STEMCAPDOC.pdf) was produced by the California Space Education and Workforce Institute in cooperation with the Alliance for Regional Collaboration to Heighten Educational Success (ARCHES) and over 400 STEM stakeholders statewide. The Steering Committee and Advisory Group held senior and executive representatives from all four California educational systems, as well as industry and the informal science network. The STEM CAP was meant to serve as a dynamic tool for STEM stakeholders, citing ten recommendations to accelerate the creation and enhancement of STEM programs, resources, support, funding and sustainability in California. In addition to its ten featured recommendations and accompanying actions, the STEM CAP highlighted pilot projects implementing key recommendations in six regional areas of the state. The STEM CAP project also launched the STEM Inventory (www.steminventory.org), which serves as an online resource for California STEM programs, public and private. Statewide STEM stakeholders are invited to add their promising practices and model programs.
The purpose of the September 26, 2009 annual STEM CAP Forum was to “check in” with those who developed the recommendations and/or became acquainted with the STEM CAP to learn what progress has been made in implementing the principles and practices recommended. In addition to the morning forum, ARCHES coordinated an afternoon teachers’ workshop.

9:00 a.m. Continental Breakfast/Networking
9:30 a.m. STEM CAP Forum

To review the briefings of the September 26, 2009 STEM CAP Forum, visit:

www.csewi.org
Audio of the key parts of the Forum may be accessed through:

http://www.westernworldmedia.com/html/STEMCAP.html
1. Opening Remarks
California Space Authority Executive Director Andrea Seastrand opened the forum with appreciation for the California Space Education and Workforce Institute (Institute), the STEM CAP Steering Committee, Advisory Group, ARCHES and the 400 stakeholders participating in the development of the STEM Collaborative Action Plan. She also expressed appreciation to the California Labor and Workforce Development Agency and the U.S. Department of Labor for their STEM CAP funding support through the Workforce Innovation in Regional Economic Development (WIRED) grant funding. She introduced Lynn Baroff as the new Institute executive director, highlighting his work at the Jet Propulsion Laboratory and his systems engineering training experience.

Lynn Baroff, Institute Executive Director, welcomed the group and provided an overview of the Institute, as well as the day’s agenda.
2. STEM CAP - Making It Work: System-Wide and Regional Perspectives

Moderators: Dennis Galligani, PhD and Diane Siri, EdD, Executive Directors, ARCHES

Diane Siri, EdD, ARCHES, described ARCHES work to develop and sustain regional educational collaborations, stating that ARCHES has 23 and is adding four new regional collaborations in California. ARCHES newest regional collaboration efforts are being conducted under the Gates/Bechtel initiative and include regional work in Santa Ana, San Bernardino, Monterey Bay, San Luis Obispo and Ventura.

Dennis Galligani, PhD, ARCHES provided an overview of ARCHES’ work in supporting the development of the STEM Collaborative Action Plan (see link to briefings above). He emphasized the typology of the NASA Strategic Education Framework (Inspire, Engage, Educate, Employ) and described its use in the STEM CAP as an organizing principle. Other highlights of his introductory presentation:
· The difference between the STEM CAP and other STEM reports is that, while most reports “push” ideas, the STEM CAP “pulled” from industry, seeking to understand the workforce needs and respond to them.

· STEM CAP was the first to sound the alarm that classroom time constraints severely limited time for science instruction

· STEM CAP emphasized the multiple pathway approach and the choices of students after high school graduation – work, community college, university

Joan Bissell, EdD, Director, Mathematics and Science Teacher Initiative, California State University, Office of the Chancellor, was the next panelist to speak. (see link above to review her presentation) Her claim: “Everything in the STEM CAP is completely on target.” She expressed appreciation to Andrea Seastrand, Victoria Conner and Lynn Baroff, as well as the ARCHES team for their “extraordinary” efforts in creating and promoting the STEM CAP. Highlights of her presentation:

· When the CSU Chancellor committed to doubling the number of math and science teachers, it was daunting, but the vision has driven success

· 33,000 math teachers are needed for the next decade. In addition to that number, attention has to be paid to diversity. Lowest performing schools are 3-4 times as likely to have out-of-major or under-prepared math teachers

· CSU dedicated to recruiting math/science teachers and is strengthening its teacher preparation and presenting more options/programs for teacher preparation
· Traditional lack of opportunities for pre-service teachers to experience success teaching math and science is being addressed through a Packard Foundation $1.5M grant to provide after-school, out-of-school and informal science as well as joint community college and CSU programs for pre-service teachers, providing a pipeline of opportunities for after-school engagement of pre-service teachers

· New credential pathways are being created. STEM CAPs were sent to all CSU campus presidents and students are being incentivized with $50,000 grants for joint masters degree/credentialing effort

· Every CSU campus is now going to have Noyce scholars, with 19 grants coordinated by the Chancellor’s office to the campuses. Noyce scholars achieving m/s teaching credentials commit a period of teaching in urban settings
· Community College alignment and CSU transfer program is now in effect, with common lower division transfer requirements across campuses – the CSU split some of its funding to foster support from the community colleges, which are traditionally facing underfunding issues. The Math and Science Teachers Initiative (MSTI) supports fellows and affiliates.

· Online access to coursework for teacher testing is being coordinated with the UC, providing accessible online preparation for tests
· Federal Lab partnership (STAR Science Teacher and Research program) implements the “teacher as scientist” principle, with CSU placing 300 math and science candidates in federal and research institutions: US Department of Energy, Lawrence Berkeley Lab, Stanford, etc. This program is “re-inventing” the math and science teaching career, fostering new teacher engagement with research in real-time, encouraging them and supporting them in continuing a science/research element as they proceed in their teaching careers. NSF has taken the STAR program national

· Through this “nested” set of strategies, the CSU is meeting the Chancellor’s challenge to double the number of math/science teachers:

· A 76.6% increase (768-1356) in number of m/s teachers produced has been achieved in four years

· If one includes second authorizations of incumbent teachers, percentage increase is 83.5%

· Due to this success, the Math and Science Teacher Initiative was the ONLY CSU budget item sustained in the California budget crisis

· Three lessons learned

· To be successful, it is necessary to dream the impossible – a “shared vision”, as described in the STEM CAP, can support achievement of “impossible” metrics

· New relationships must be built, sustained to leverage resources

· Sustained commitment is required, with an ability to scale built in
· FOCUSED collaborative objectives like those in the STEM CAP can produce incredible results

Leslie Rodden, Coordinator, Alliance for Education, San Bernardino County Superintendent of Schools provided an overview of the work of the Alliance (see link at top of this document to review her slides). Highlights:

· Ten school districts lie within the County Superintendent’s jurisdiction

· Alliance has 1500 partners, 16 school sites feature Project Lead the Way pre-engineering programs

· Through serving as a STEM CAP pilot site, the Alliance has been able to rise to the next level

· ABLE program is a cooperative effort with business and labor, increasing student engagement, producing videos/podcasts for teachers to show students real-world career and job applications of math and science

· Alliance focuses on three inter-connecting areas, with STEM P-16 at the center:

· Education

· Family Involvement/Literacy

· Economic and Workforce Development

· Wrapping the three areas are the stated California Department of Education principles of “relevance”, “rigor” and “relationships”

· Cal Poly Pomona is serving as a regional training center for Project Lead the Way, with Boeing support of $60,000

· Project Lead the Way programs cost $4K/year for software license, plus training costs

· Standards-aligned program features math teachers soliciting from industry what it needs in terms of workforce skills; a Speakers Bureau providing classroom speakers from employed math/science professionals; site visits; project and problem-based learning; interventions; preliminary observations, etc.

3. Turning Recommendations into Reality

Moderator: Lynn Baroff, Executive Director, California Space Education and Workforce Institute

Moderator Lynn Baroff kicked off the panel discussion with some preliminary comments about the importance of “implementation”, citing his experience at JPL as a systems engineers responsible for making missions “happen”. STEM CAP, he stated, is a great guide, a valuable tool, but implementation of it needs to be the focus now. He also described how implementation will need to be ongoing, because in the “human systems” arena, that which characterizes the environment in which STEM recommendations need to be implemented, individuals have volition and can choose to cooperate or not cooperate. “We need to create and implement the STEM ‘fixes’ and then keep doing that”, according to Baroff.

His first question to the panel: “STEM has lots of players…which of those impacting STEM have the most urgent needs and what will motivate them?”

Shari Liss, Education Director, Industry Initiatives for Science & Math Education (IISME) was the first panelist. She described IISME as “placing STEM teachers into industry-funded fellowships over the summer”, facilitating their understanding of the real-world applications of math/science and their ability to explain careers and applications to parents, better articulate relevance of math and science to students, and enhance the classroom experience. While the classroom is the key experience – “where it all takes place”, industry is an important partner and should be more of a focus. IISME has 60 industry partners in Silicon Valley and is now expanding to the Los Angeles area.
Susan Elrod, PhD, Director, CESaME California Polytechnic University, San Luis Obispo (soon to be in Washington DC as Director of the Kaleidoscope program). Dr. Elrod discussed the STAR program success through its partnership organizations, NSF, Federal Labs, etc., which provide sites for undergraduates thinking of becoming math/science teachers to experience science careers and make a paradigm shift in their thinking – recognizing themselves as scientists as well as potential teachers. This creates a new type of teacher, aware of the relationship of research to math/science teaching, how they might bring that relevance to the classroom. The key player? Not one, but many…it is through partners reaching for a common goal that success is achieved.

Linda Scott Hendrick, PhD, Director, Teacher Professional Development Programs, UC Riverside Graduate School of Education. UCR received a five-year federally funded grant and determined that what is needed is advocacy for assessment of outcomes…teacher performance linkage with student achievement. While controversial, we know it is the way forward, but do we have the will to do it?

Kris Tueller, Sr. Manager, Engineering Department, Lockheed Martin Space Systems

LMSS has studied its demographics and knows it faces a huge problem in losing STEM workers through retirement over the next few years. The company has instituted an Education Initiative (K-Gray) and began by seeking ways to engage with the educational community. After inviting several local superintendents of schools to provide input, LMSS learned that ongoing mentoring, engaging with teachers and focusing on the earlier educational years (elementary/middle school) is the way to approach a longterm STEM strategy with the educational community. LMSS also supports Project Lead the Way pre-engineering programs in local schools. Ms. Tueller believes that the schools are the most important players.
David Gonzales, CACT Director, El Camino College Business Training Center. Mr. Gonzales, who has 20 years of industry experience with Honeywell, works with local companies and industry to determine workforce needs and address them. Leveraging the CSA WIRED grant effort with SB 70 funding from the Chancellor’s Office for a Career Technical Education (CTE) joint effort, El Camino College partners with Cerritos College and Compton College on Project Lead the Way pre-engineering programs supported by industry participation. 900 students from Torrance to Compton participate. El Camino has executed articulation agreements with CSU Dominguez Hills and CSU Long Beach.

Moderator Lynn Baroff: “When does STEM stop? Does it ever?”

LMSS/Tueller: It doesn’t, it is lifelong.

Cal Poly SLO/Elrod: It doesn’t end. It is also Pre-K and interdisciplinary…it is an integrated part of the whole.

IISME/Liss: For teachers it needs to be ongoing. Teachers need exposure outside the classroom.

El Camino College/Gonzales: Ongoing. And we can no longer use old curriculum. We have to stay relevant. You cannot hand a student a beaker and test tube anymore. We use robotics to attract students who would never have come into a STEM program.
Moderator to panel: Following up on Linda Hendrick’s statement about the importance of assessment, expand on that controversial idea that teacher performance and student (STEM) outcomes should somehow be linked through assessment.

UCR/Hendrick: As far as we know, teaching is the only profession where performance outcomes are not the measure of success…would we want a doctor’s performance not tied to our health outcomes? Recently both the LA Times and the New Yorker did pieces on the importance teacher assessment. But advocacy for this is important to get everyone on board.

IISME/Liss: So controversial, not sure I want to touch it! It’s a difficult topic, very heated debate around this. Lots of minds working it now. IISME has instituted pre and post testing and applauds student achievement increases in classrooms where teachers have been involved in IISME, but can we say for certain IISME was the key factor? Probably not. Complicated issue.

Cal Poly SLO/Elrod: I want to ask you a question, Lynn. Assessment of what? What do we really care about and what’s the right way to measure that? We can look at test scores, but is that important? Are we even on the same page yet about assessment?

LMSS/Tueller: Engineers love metrics. LMSS is doing its own metrics. We currently are tracking the number of students from programs we support who go into STEM degree programs. It’s not perfect, and we understand that degrees don’t always determine success. We have data from seven schools, but we are working the entry into degree programs now.

Moderator Lynn Baroff: My perspective is that there are three levels of evaluation: does the student “like” STEM – is there interest? Has the student learned anything – is there knowledge? But then the third is the most important, “Can they apply it? In industry it’s the application that matters and education should give them a chance to practice that. Industry measures application of learning.”
Audience question for panel: How do we get from discussion to performance improvements?

Elrod: Hands-on opportunities for teachers and professional development to focus on where the masses are (students/teachers). We need to work ground up rather than top down.

Hendrick: Teachers. Grass roots. Plus advocacy through the NSF and teachers organizations.

Gonzales: Technical and technology enhancements from industry need to get into the schools.

Audience question for panel: Are we investigating why students aren’t interested in math and science?

Elrod: Research suggests a math and science turnoff; that’s why teacher training in regard to “inspiring” is so key.

Baroff: We need to mitigate the folklore that math and science professionals are geeks.

Elrod mentioned “STEM UP”, with movie stars and Black Eyed Peas participation.

Audience question: Industry doesn’t care about disciplines. It cares about integrated problem solutions.

Discussion around the fact that industry regards disciplines as part of a soup, higher ed regards disciplines as part of a salad. The basic system of disciplines is too siloed, according to some. Need to implant interdisciplinary thinking into teacher education. We need to integrate the STEM disciplines.

Universities are not modeling the type of teaching they are asking from K-12…it’s a systems vs K-12 issue.

There is a dichotomy that exists…Project Based Learning and great things are happening in classrooms, but policy lags behind. We have 10 year old math standards that we cannot change.

The Washington Math Council, a coalition of universities, industry and K-12, addressed the length of the school day, the school year, etc.

AAUW research: Less than 1% of teachers have degrees in math or science.

Everything is driven by API.

4. Luncheon Keynote
Jay B. Labov, PhD, Sr. Advisor for Education and Communications, 

The National Academies presenting “A National View of Education”

Dr. Labov’s presentation began with two premises:

· “Improving STEM education is not rocket science – It’s a lot harder!”

· “A good hockey player plays where the puck is, a great hockey player plays where the puck is going to be” – Wayne Gretsky; Labov: “We need to anticipate and skate to where the puck is likely to be – Understanding policy matters!!”

· Education policy and implementation often do not obey the usual tenets of logic or rationality

The rest of the presentation dealt with “where the puck is likely to be” re: STEM

· Convocation on K-8 Education 
http://www.nasonline.org/site/PageServer?pagename=village_main
· April, 2009, Irvine, CA

· Organizers: National Academies of Science & Engineering and the California Council on Science and Technology

· Sponsors: Arnold & Mabel Beckman Fdn./S.D. Bechtel, Jr. Fdn.

· Summary of discussions

· Indicators show weaknesses in CA science ed K-8

· K-8 students in CA spend too little time studying science

· Many of their teachers are not well prepared in the subject

· Support system for science instruction has deteriorated

· Proliferation of overly detailed standards and poorly conceived assessments has trivialized science education

· Yet solid base for improvement of K-8 STEM ed in CA/nation
· Move towards common national standards/assessments

· New research findings on effective educ’l practices

· Involvement of scientific, business, philanthropic orgs

· Growing realization that science educ improvements needed to support future prosperity

· Linking education in technology, engineering and math to science, creating a truly integrated STEM education could have major implications for K-12 education

· Action needed NOW, while science/STEM education high on state and national agendas

· K-12 National and State Standards

· Two perspectives

· Nat’l Science Education Standards-National Research Council (1996) - what students need to know, understand and be able to apply

· Benchmark for Science Literacy-American Assn. for Advancement of Science (1993) – learning goals for science literacy

· Changing emphases in science content

· Less on science facts/more on understanding science processes, development of abilities of inquiry

· Less on disciplines, e.g. physics in isolation/more on disciplines in context (social, technological, historical, etc.)

· Less on separation of knowledge from process/more on integration of science content

· Less on covering numerious topics/more on fewer fundamentals

· Less on implementing inquiry as set of processes/more on implementing inquiry as instruct’l strategies, abilities, ideas

· Four standards for Teacher Professional Development

· Inquiry-based science content learning

· Integrating knowledge of science, learning, pedagogy and applying that understanding to science teaching

· Lifelong learning skills development

· Coherent, integrated pre-service and in-service prof’l development

· Different standards in different states currently

· 46 states/D.C. to draft common education vision for standards

· No Child Left Behind – Reauthorization of the Elem/Secondary Education Act
· NCLB adopted 2001

· Stronger accountability for results

· Greater flexibility for states/communities

· Resources to evidence-based methods

· Strengthening teacher quality

· More parental choices

· Advanced Placement

· AP Redesign for 2013-16 – Biology, Chemistry, Env’l Science, Physics

· Science Panels addressing redesign of emphasis, evidence of learning

· 21st Century Skills

· 21st Century worker 

· Will have 10-15 jobs and need critical thinking across disciplines

· Teaching model will need to integrate 21st C skills into subject matter mastery

· Assessment model will need to integrate 21st C skills into subject matter mastery

· Competencies vs. Courses

“Illiterate of 21st Century not those who cannot read and write, but those who cannot learn, unlearn and relearn” – Alvin Toffler

· Science vs. STEM Education

· STEM began as “Science, Math, Engineering and Technology (SMET) with the National Science Foundation, to be inclusive about their education programs

· Words re-ordered for more pleasing sound “STEM”

· Accountability (implied…assessment)
· Former U.S. Education Secretary Spellings:

· Concerned about lack of data to evaluate college learning

· Accreditation focused on “how many books are in a college library” rather than “whether students can actually understand them”

· Accountability pressures

· Disciplinary organizations such as the Accreditation Board for Engineering and Technology (ABET) and the American Chemical Society

· Regional Accreditation Agencies

· Teacher Education Accreditation Organizations (NCATE)

In his closing thoughts, Dr. Labov lamented the emphasis on test scores as opposed to focusing on outcomes…”the kinds of minds we want to cultivate in our education system”. Dr. Labov proposed that are five kinds of minds we need to cultivate to ensure a successful nation and world (Howard Gardner, “Beyond the Herd Mentality: The Minds That We Truly Need in the Future”. Ed Week, 9/14/05, http://www.edweek.org/ew/articles/2005/09/14/03gardner.h25.html)
· A disciplined mind

· A synthesizing mind

· A creative mind

· A respectful mind

· An ethical mind

5. Demonstration Model of a STEM-Focused School

Moderator: Joe Weichman, Research Apprentice, NASA Jet Propulsion Laboratory

Moderator Weichman provided an overview of what the panel was about, and introduced his panelists.

Mary Anna Noveck, Assistant Principal, Will Rogers Elementary School (now called Will Rogers Learning Community) in Santa Monica, California, described the situation at the school before the decision to move toward a “STEM” school.

· Santa Monica includes Malibu, known for celebrity estates, but also distressed areas, where neighborhood demographics were characterized by divorce, a diverse ethnic and socio-economic mix  and a significant homeless population. Because of this, Will Rogers Elementary is a Title I school.

· API funding was decreasing and it was obvious something needed to be change

Ms. Noveck shared the process that led to the eventual “STEM” school environment

· The idea to create a STEM school was first discussed with teachers, then with the Board. Research for appropriate models took them to the eastern U.S.

· Math was the starting point, and the staff put its faith in rigor and integration of content

· UCLA’s Dr. Megan Frank and her philosophy of “cognitively guided instruction” became the school’s foundation

· Dr. Frank encouraged inquiry-based mathematics instruction where teachers are supported in learning how to think and teach through inquiry-based methods

Results have been better than expected

· Student math scores have dramatically increased

· Will Rogers Elementary teachers are now speaking about their program at national conferences

Maria Leon Vazquez, School Board Member, Santa Monica-Malibu Unified School District, described the “political” pieces of the puzzle in getting the STEM-focused school initiative funded

· STEM schools cost more than regular schools (labs, special equipment, teacher professional development
· State budget deficit well known

· Opportunity: both of the Cities of Santa Monica and Malibu have City taxes for education, and the return-on-investment of using some of those funds for the STEM-focused school, was recognized

· Opportunities still to be exploited: State/Federal collaboration, collaboration with universities and federal labs, industry outreach

Pam Dresher, Science Lab Instructor, Will Rogers Elementary School, described how she prepared herself to take on her role as the school’s science resource teacher

· A former physical therapist with a science background, Ms. Dresher took advantage of the resources available through the National Science Teachers Association and the California Science Resource Teachers Association, as well as conferences, teacher professional development through informal science sites such as the San Francisco Exploratorium

· Basically self-taught, educating herself in the inquiry-based method, adopting the cognitively-guided instruction described above, emphasizing hands-on, student-centered, problem-based instruction

Lori Whitesell, PTA President, described the role that organization played in start-up of the STEM-focused school:

· PTA funded the grantwriter who pulled all the various ideas together into one concept

· Concept was presented to school board, which funded the STEM Academy

· PTA served as the “marketing team”, cheerleading the concept, correcting rumors and misconceptions

Results achieved:

· Math and science score increase after two years

· Interest and better attendance

· Santa Monica College influenced - now doing its own science expo and conducting school and family outreach to support STEM

· STEM integrated across school, with science curriculum easing into other subjects (e.g. writing)

· Assessment: fifth graders exposed to science curriculum even earlier are now coming into their year with lab skills already developed

· Looking at robotics as opportunity for industry mentoring; looking at ongoing teacher professional development opportunities 

6. Solutions to address need for enhanced STEM education
Throughout the day, as discussion and Q&A took place, various solutions to the STEM education issue were expressed. Many were in alignment with the STEM CAP recommendations. Input was as follows:

· Better preparation of teachers is needed so teachers feel comfortable teaching STEM, especially at elementary levels

· Better preparation of teacher preparation professionals regarding STEM would “pass on” STEM appreciation and encourage its support and understanding

· Need more elementary teachers with math and science degrees

· Need more resources – time to teach STEM, dollars to cover lab, equipment needs

· University needs to model behavior asked of teachers, to integrate STEM into throughout university disciplines, as a means of acculturating students into the 21st Century STEM world

· Updating and streamlining of standards needs to take place, as it is no longer acceptable for standards to take 10 years or more to update

· Our society and our legislature need STEM awareness, appreciation, so they will understand the importance of funding STEM programs

· Teachers need to be more aware of STEM resources, such as the NASA online teacher support, NASA Endeavor certification

· STEM Inventory needs to be maintained, enhanced to provide a clearing-house of STEM programs collecting both public and private STEM program resources
7. Closing Comments

Institute executive director Lynn Baroff thanked the group for attending the Forum and encouraged participation in the teacher workshop to follow. He stated that the STEM CAP, as shown throughout the Forum, was a good beginning, and its development had fostered the building of statewide awareness of the importance of STEM, but the implementation of the STEM CAP, and the ongoing need for public and policymaker education around STEM issues was the key to ensuring an appropriate 21st Century workforce.

   8.  Forum Attendees


Marvin Abrams, PhD, Technology Program Coordinator, Cal Poly Pomona CoE

Jose Anaya, Dean, Community Advancement, El Camino College

Joe Aro, President/CEO, South Bay Science Foundation

Paula Arvedson, PhD, Founder, Satellite Educators Assn.; Past President, California Space Education and Workforce Institute Board of Directors
Peter Arvedson, Member, California Teachers Advisory Council, CCST

Lynn Baroff, Executive Director, California Space Education & Workforce Institute

Josefina Bedolla, Outreach Coordinator, El Camino College

Julianne Binkhurst, Creator, Aunt Camp

Joan Bissell, EdD, Dir., Teacher Education & Public School Programs, 

CSU Chancellor’s Office

Gerald Blackburn, President, Aerospace Legacy Foundation

Kathy Blackburn, Secretary, Aerospace Legacy Foundation

William Blischke, EdD, Executive Director, South Bay Earth & Space Exploration Ctr.

Kim Burtnyk, Manager, Research and Evaluation, California Science Center

Ivan Cheng, PhD, Assistant Professor, CSU Northridge, Dept. of Education

Victoria Conner, Principal, Strategic Vitality LLC

Dean Davis, PhD, AIAA Western U.S. Pre-College Educ’l Outreach Deputy Director
Ivor Dawson, Founder/President, Traveling Space Museum, Ind.

Pam Dresher, Science Lab Instructor, Will Rogers Elementary

Susan Elrod, PhD, Director, CESaME, Cal Poly San Luis Obispo

Sandy Eulitt, Astronomer/Tutor

Janice Filer, Principal, California Academy of Math & Sciences, CSUDH

Dennis Galligani, PhD, Executive Director, ARCHES

Mike Gallo, President/CEO, Kelly Space Technology, Inc.

Dave Gonzales, CACT Director, El Camino College


Susan Hackwood, PhD, Executive Director, California Council on Science & Technology

Shelley Hanes, Engineering Student Researcher, University of California Riverside

Pamela Harman, Manager, Education and Outreach, SETI Institute

Ray Haynes, PhD, Director of University Alliances, Northrop Grumman Corporation

Teresa Henderson, Project Manager, California Space Education & Workforce Institute

Linda Scott Hendrick, Director, Teacher Development Program, 

UCR School of Education

Bob Hively, CEO, Scenewise, Inc.
Margaret Lau, Special Asst. to the Executive Director/Proj. Coordinator, CSA

Jay Labov, PhD, Sr. Advisor for Education/Communication, The National Academies

Shari Liss, Education Director, Industry Initiatives for Science, Math (IISME)

Thomas MacCalla, Vice President, National University; Executive Director, 

National University Community Research Institute

Anne Marie McCaughey, Project Mgr., Warner Brothers Digital Animation
Colin McGaughey, Section Vice-Chair, Pre-College Outreach, AIAA Los Angeles

Mary Anna Noveck, Assistant Principal, Will Rogers Elementary School

Al Rajput, Educator/OCEC representative, Orange County Education Commission

Milton Randle, Program Director, Cal Poly Pomona

Idania Reyes, Special Project Coordinator, El Camino College

Leslie Rodden, Coordinator, Alliance for Education, San Bernardino Co. Schools

Andrea Seastrand, Executive Director, California Space Authority


Diane Siri, EdD, Executive Director, ARCHES

Elizabeth Sullivan, Chair, California Math Council Outreach, California Math Council

Diane Takenaga, Representative, California Science Teachers Association

Sherry Tsai, Workforce Innovation Partnership Coordinator

Kris Tueller, Senior Manager, Engineering, Lockheed Martin Space Systems

Judy Turner, Director, Programs and Partnerships, California Space Authority

Chuck Varela, Director of Development, Cal Poly Pomona College of Engineering

Maria Leon Vasquez, Board Member, Santa Monica Unified School District 

Hal Walker, Board Chairman/Co-Founder, A-MAN, Inc.

Dave Weeks, “My Niece’s Neighborhood” Producer, Western World Media

Joe Weichman, Research Apprentice, Jet Propulsion Laboratory

Lori Whitesell, President, PTA, Will Rogers Elementary School

Todd Wold, Teacher, STaRS Academy, Lompoc High School

Kathy Woods, President, California Math Council

Alicia Zambrano, CTE Coordinator, El Camino College Compton Center

Connie Zandate, CTE Coordinator, El Camino College

9.  Teacher Workshop

Ivan Cheng, Professor of Secondary Education, California State University, Northridge, was introduced by ARCHES executive directors Dennis Galligani and Diane Siri. His workshop, entitled, “Getting Through to Students Rather Than Getting Through a Book: Strategies for Algebra Success”, provided an overview of the STEM issue in California, and gave highlights of a program he instituted in the San Fernando Valley to support algebra readiness. Lessons learned from his program and audience experiences closed the session.
The STEM environment today:

· Need for scientists will increase by 17% by 2014

· Number of engineers needed will increase by 22%

· 56% of engineering PhDs in the U.S. are awarded to foreign-born students

· U.S. has 1.2M high-school drop-outs

· In Los Angeles Unified School District, only 45% of students complete graduation requirements

· Only a very small percentage of high school grads in LAUSD go complete even a senior year, graduate and go on to a 4-year university. Example:

· Of a set of 1500 juniors, only 600 entered their senior year, only 500 graduated, and only 60 went on to a four year university

Student perception of math

· “Those without a deep understanding of math suspect that math is just a jumble of unrelated procedures and incomprehensible formulas” – Math Framework for California Schools, 2005

Dr. Cheng demonstrated an exercise he uses at every level of math education, elementary – teacher professional development. Exercise involved pattern recognition, showing how the recognition of pattern can provide an organizing principle, serve as a learning structure.
Dr. Cheng then went on to describe “The Dreams Project”, a collaboration sponsored by ARCHES:

· Algebra readiness summer program for at-risk students about to enter middle school, where algebra is now required

· Four weeks, 1.5 hours/day

· Open to parents every day, often fed whole families 

· Readiness activities included robotics, writing, field trips and food

· Incorporated math learning through programming of robots, last day had a team competition, with parents invited to attend

· 27-34 class size

· Supported rigor, relevance and relationships theme of CA education

· Fostered “making sense” of algebra by building on previous knowledge

· Teachers participating paid well: $65/hour to show importance of program, with middle school teachers being hired by the community college as adjunct professors

· Sponsors included ARCHES and

· LA Mission College, which made robotics a course to attain the State FTES funding, with students receiving college credit for the course

· Two year student learning progress

· 2007: 86% of summer students passed algebra in middle school, with 61% receiving an A or B

· 2008: 90% passed, with 71% receiving an A or B

· Near 100% retention

· Dreams teacher Module

· Daily teacher collaboration around evidence of student learning, ways to get through to students in addition to or without a textbook

· Teachers discussed, “What are questions for tomorrow?”

· Diagnostic Assessment

· Two questions, pre and post program, but never discussed algebra problems during the summer

· All summer gave students tools to use to come up with as many ways as possible to solve problems

· Tested competency in applying tools

· In a fourfold way to solve a problem, students were given only one, needed to come up with other three 

· Incorporated academic language practice while problem solving, e.g. introducing idea of “more” as part of a problem (99% Hispanic area); first focus was on regular words, second on math words

· Empowered kids to solve problems the way they wanted, illustrated concepts using drawing, etc.

· Provided “scaffolds” throughout program, gradually took them away over 4 week program

· Next steps

· $1M grant from California Post-Secondary budget will provide for three more summers and infuse planning into regular school year, as well as quadruple the number of summer students served

· Grant program will engage students in a variety of relevant curricula contexts, including robotics and green technology

· Grant extends the collaboration model beyond the summer into the school year and supports planning proficiency

Dr. Cheng engaged the audience in a brainstorming about how to better prepare students for and teach algebra, and how to improve his new grant program:

· Provide financial literacy for parents, numeracy for kids

· Back to School nights

· Use the ABLE model from the Alliance for Education in San Bernardino, pulling industry in to introduce math professionals to students, provide video on career awareness

· Continue focusing on creating positive social norms, fostering a positive cultural ethic by inviting parents

· Create kits/workshops around best practices from the summer, enabling better use of time, resources

· Utilize an after-school option, to provide both in and out of classroom experience

· Integrate with LAUSD After School program

· Take students to college campus to introduce them to the idea of college
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