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BACKGROUND
In 2006, the California Space Authority (CSA) was awarded a federal grant from the U.S. Department of Labor’s Workforce Innovation in Regional Economic Development (WIRED). This grant led to the creation of the California Innovation Corridor, an initiative comprised of 60+ private and public sector partners spanning 13 California counties. In January 2006, through the California Labor & Workforce Development Agency, the state of California submitted the CSA-led WIRED proposal to the Department of Labor (DOL). One month later, in February, the California Innovation Corridor became one of 13 DOL WIRED initiatives nationwide awarded to assist DOL in addressing priorities identified under the American Competitiveness Initiative.
The Science, Technology, Engineering and Math Collaborative Action Plan (STEM CAP) is one of 25 projects funded through the WIRED Initiative. The California Innovation Corridor WIRED Initiative has as its overarching intention to “…optimize the Corridor for innovation and 21st Century workforce competitiveness.” 25 separate projects support the initiative, with 14 of them falling under the category of 21st Century Talent Development. 
[image: image1.jpg]Imagery Date: Jul 31. % -\ Eyealt 10.15mi €



The “High Stakes: STEM Education” report (Pictured Right) was born out of the federally funded STEM CAP project. A product of the California Space Education & Workforce Institute (CSEWI), developed with support from the Alliance of Regional Collaborations to Heighten Educational Success (ARCHES), provides recommendations for addressing the critical shortcomings of a 21st century workforce by improving and expanding K-14 STEM education. This report serves as a guide for improving STEM education in California’s K-University educational system.   
INTRODUCTION

The environmental assessment is one of several projects of CSA’s WIRED Phase II DOL funding and serves as a starting point for addressing recommendations within the STEM CAP report. The STEM CAP report discusses how to best fill the needs of the industrial workforce through STEM-focused education. The assessment aims to exemplify a formal continuum of STEM-related education that currently exists within a specific geographical area. Through such an assessment, stakeholders can identify the gaps in STEM education within a region to be filled with formal or informal programs. 

El Camino College was chosen as the base of operations for this assessment because of its close proximity to the heart of aerospace in the South Bay region of Los Angeles, California. The college has also done exemplary work in conducting successful outreach on behalf of STEM education by establishing Project Lead The Way (PLTW) in eleven local feeder high schools, an impressive contribution to the K-University Continuum. PLTW is a national program that forms partnerships between public schools, higher education and industry to ensure the development of qualified engineers and engineering technicians. The program offers a hands on problem based learning approach to teaching students in technical courses and traditional coursework. El Camino College fostered the establishment of PLTW with the assistance of WIRED and other leveraged funding in the following schools: 
California Academy of Math & Science (CAMS) (Long Beach High School

District)

City Honors High School (Inglewood School District) 

Hawthorne Math & Science Academy (Hawthorne High School District) 

Lennox Engineering Academy (Lennox School District) 

Environmental Charter High School

Junipero Serra High School

Lawndale High School

Southern California Regional Occupational Center (SCROC)

Redondo Beach High School 

Palos Verdes High School

Palos Verdes Peninsula High School

El Camino College- Career Technical Education

Career Technical Education (CTE) is an integral part of the space enterprise workforce, and requires a combination of recruitment and appropriate education to produce a quality worker. El Camino College has developed an array of CTE programs that can serve STEM-based companies in the fields of aerospace manufacturing, engineering technology, electronics/computer hardware technology, machine tool technology, computer aided design/drafting, and radiologic technology. These programs provide direct pathways into the STEM workforce because they are developed and supported by industries that need workers with these specific technical backgrounds. 

The pathways to these CTE programs are illuminated to prospective workers by El Camino’s PLTW program. PLTW provides 11th & 12th grade high school students the opportunity to take college-level courses, as well as participate in hands-on, STEM-related activities. 

The following image illustrates the school districts served by El Camino Community College.
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Note: Due to budgetary and timing constraints, the environmental assessment is limited to a relatively small sampling of the areas served by El Camino College. This report serves to present an outline of general STEM-related activities conducted within a specific geographic area. 
GEOGRAPHICAL DATA
The cities served by the El Camino Community College district include: El Segundo, Manhattan Beach, Hermosa Beach, Redondo Beach, Torrance, Lawndale, Hawthorne, Lennox and Inglewood. The El Camino region is roughly 60 square miles, consisting of more than half a million residents. The region boasts more than 150 public and private K-12 schools, including 73 elementary schools, 23 middle schools, 28 high schools, and 44 non-traditional/religious schools. The following satellite image provides a general idea of the scope and magnitude of the assessment area. 
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Area Served by El Camino College. Credit: Google Maps
SOUTHERN CALIFORNIA REGIONAL OCCUPATION CENTER

The Southern California Regional Occupational Center (SoCal ROC), was the model for the State of California when Regional Occupational Centers were founded in 1967. The centers were established to provide training for trades in various traditional occupational settings. However, today’s workforce requires individuals to have the skill set necessary to meet the high expectations of innovation, requiring more education and technical expertise. The Southern California Regional Occupational Center is still the model of success for the State, developing innovative programs with an emphasis on technology, bringing awareness to Career Technical Education for those seeking to enter the workforce, to high school students that seek an academic challenge. 

The center is located in Torrance, California, serving a community of approximately 721,000 people across seven school districts including, Centinela Valley, El Segundo, Inglewood, Manhattan Beach, Palos Verdes Peninsula, Redondo Beach, and Torrance. SoCal ROC is fully accredited by the Western Association of Schools and Colleges. All courses are certified by California State Department of Education. Instructors are credentialed by the State of California. SoCal ROC is nationally recognized as an Exemplary Career-Oriented Secondary School. It maintains the following articulations:

• The SoCal ROC supported legislation for Career Technical Education

• Forty-five job site new affiliates were added from July 2008 - June 2009

• June 2009 total ended at 377 active affiliates

• The Affiliation Agreement list was reviewed and updated during the 08/09 school year.

• Partnered with El Camino College Quick Start Grant

• SoCal ROC is member of the El Camino College Tech Prep Consortium

• Partnered with El Camino Teacher Prep Pipeline Grant

• SoCal ROC s a member of the Greater South Bay Education Coalition

SoCal ROC maintains CTE programs in the following locations:
Centinela Valley UHSD

Fall: 14 programs/ 32 sections; Spring: 14 programs/ 32 sections

El Segundo USD

Fall: 8 programs/ 16 sections; Spring: 9 programs/ 17 sections

Inglewood USD

Fall: 10 programs/ 40 sections ; Spring: 9 programs/ 39 sections

Manhattan Beach USD

Fall:10 programs/ 18 sections; Spring: 11 Programs/ 23 sections

Palos Verdes Peninsula USD

Fall: 11 programs/ 19 sections; Spring: 12 programs/ 23 sections

Graphic Design Class at Mira Costa, Manhattan Beach

Redondo Beach USD

Fall: 6 programs/ 7 sections; Spring: 6 programs/ 7 sections

Torrance USD

Fall: 18 programs/ 43 sections; Spring: 18 programs/ 48 sections

ENVIRONMENTAL ASSESSMENT – FORMAL EDUCATION
When gauging the results of the environmental assessment, the key structure revolves around programs that relate to a K-University Continuum. A successful K-University Continuum is an academic STEM education model wherein a student may be actively involved in a STEM or science program from elementary to middle to high school, and ending with the pursuit of a technical degree from a community college or a STEM-based professional degree from a university. The K-University Continuum is a critical component to replenishing and improving the STEM workforce.
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The Continuum operates under the notion that a student must be inspired and engaged throughout ones schooling, and remain in a STEM program throughout their K-University education. STEM CAP leveraged the NASA Education Framework (Right) as an organizing principle for the recommendations in the STEM CAP report. This framework can be used to encourage students to pursue a technical or higher education degree in a STEM field. It is also applicable toward the retention of employees in STEM related professions. Gaps within the K-University Continuum can be problematic, negating hard work and financial investments from schools and industry.
El Segundo Unified School District
A gateway to the South Bay region of the Los Angeles area, El Segundo is home for many Fortune 500 companies and small businesses that provide both financial support and experiential learning opportunities for local schools. The business community is very involved in El Segundo, contributing to the El Segundo Educational Foundation to increase supplemental funding for the school district.
The El Segundo Unified School District (ESUSD) serves the needs of approximately 16,000 El Segundo residents, and is dedicated to providing sophisticated and up-to-date instruction for students, creating a professional learning community that holds students, faculty, staff, and administration to high performance standards. The schools within the district work together in teams to determine adoption of new curriculum and instructional coursework.  Representatives from each site are invited to share information about pilot materials and programs from instructional materials and curriculum adopted by the State of California’s approved materials list. 

The district is committed to the establishment of strong relationships with student families and the community. All are engaged in the learning process for each student to prepare them for success. The El Segundo Unified School District offers a Peer Assistance and Review (PAR) program for new and veteran teachers, providing personal support, guidance, modeling, direction, and mentoring in the areas of subject matter knowledge, instructional strategies, classroom management, and overall professional competence. Recently credentialed teachers are provided additional assistance through the Beginning Teacher Support and Assistance Program (BTSA).

The El Segundo Unified School District was selected as the focus for this assessment because it is a feeder school for El Camino Community College and is in close proximity to the aerospace, defense, energy, and manufacturing companies in the South Bay region. 

El Segundo Elementary Schools
Richmond Street School

According to the Richmond Street School publications, the school serves approximately 530 students from kindergarten to 5th grade with a mission to develop well-rounded individuals that are capable of solving complex problems in the 21st century. The school taunts the usage of shared inquiry and data analysis to provide high quality education that includes creativity and critical thinking for a diverse group of students. Collaboration with the community has created a safe and supportive learning environment for faculty, staff, and students. 
Based on the demographics shown in the 2007-2008 School Accountability Report Card, the school does serve a somewhat diverse population. Teachers are fully credentialed, all working within their subject area of competence. The report card shows that each student has been assigned their own textbook and instructional materials and the textbooks, including math and science were fairly up-to-date.
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Richmond Street Elementary, School Accountability Report Card 2007-2008, Published 2009-2009
                  

In a three year comparison to district and state performance, Richmond Street Elementary students tested well by state content standards
 when participated in the California Standards Test. 
[image: image3.emf]
Richmond Street Elementary, School Accountability Report Card 2007-2008, Published 2009-2009     

The Richmond Street Elementary School supports teacher participation in professional development activities. By attending conferences and workshops, teachers are empowered with knowledge to share with colleagues and provide valuable input to decision makers. Over the past three years, the District has sponsored an annual staff development day in which teachers are encourage to participate in a variety of development opportunities. Every Monday staff participates in professional development meetings to enhance technological skills, in addition to other instructional skills. Teacher participation in the Peer Assistance and Review program is also supported. 
Center Street Elementary

Center Street Elementary School’s location in the small community of El Segundo gives it a unique small town feeling of a close knit family in the midst of the industrial business environment that surrounds the community.  Center Street Elementary School was recognized as a California Distinguished School in 1998. The school credits the sustainability of excellence to its fully credentialed teaching staff and strong commitment the academic needs of each individual student. The school serves approximately 650 students kindergarten to fifth grade incorporating the involvement of parents and the local community businesses in the classroom. 
Based on the demographics shown in the 2007-2008 School Accountability Report Card, the school does serve a somewhat diverse population. 99% of the teachers are fully credentialed, all working within their subject area of competence. The report card shows that each student has been assigned their own textbook and instructional materials and the textbooks, including math and science were fairly up-to-date.
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In a three year comparison to district and state performance, Center Street Elementary students tested fairly well by state content standards when participated in the California Standards Test. 
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The Center Street Elementary School supports teacher participation in professional development and growth activities, promoting participation in on and offsite conferences and workshops. Teachers are asked to share with colleagues and provide valuable input to decision makers on instructional curriculum, program assessment, and site policies. For the past five years, the District has sponsored an annual staff development day in which teachers are encourage to participate in a variety of development opportunities. Every Monday staff participates in professional development meetings to enhance their technology, writing, and other instructional skills. Teacher participation in the Peer Assistance and Review program  is also supported. 

El Segundo Middle School

El Segundo Middle School serves approximately 800 students, 6th through 8th grade level, with a curriculum that emphasizes cultural awareness and technology.  The school’s academic programs are strongly supported by the school’s Parent Student Teacher Association (PTSA) and local community businesses. 
As the only middle school in El Segundo, the school serves a somewhat diverse population as shown in the 2007-2008 School Accountability Report Card. All but one teacher is fully credentialed, yet all working within their subject area of competence. The report card shows that each student has been assigned their own textbook for class and to take home.  The instructional materials and the textbooks, including math and science were fairly up-to-date. All adopted textbooks are selected to fulfill the cycles of curriculum and standards criteria. A committee of teachers from each school district site meets with publishers to determine which textbooks will be used for instructional use. 
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El Segundo Middle School, School Accountability Report Card 2007-2008, Published 2009-2009
                  

In a three year comparison to district and state performance, El Segundo Middle School students tested at an average level by state content standards when participated in the California Standards Test.
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El Segundo Middle School teachers participate in professional development and growth activities by attending on and offsite conferences and workshops. For the past three years, the District has sponsored an annual staff development day for the middle school teachers to participate in a variety of development opportunities. Every Monday staff participates in professional development meetings to enhance technological, writing, and other instructional skills. Teacher participation in the Peer Assistance and Review program is also supported. 

El Segundo High School

El Segundo High School is surrounded by many of the largest industry members in the geographic area. The school’s mission is to develop students into life long learners and effective communicators prepared for the 21st century. Many of the students served are second and third generation El Segundo residents, and with a number of faculty members who are El Segundo High School alumni. 85% of the school’s academic program consists of college preparatory coursework. The school was awarded the California Distinguished School title in 2007, and named as one of Newsweek Magazine’s top 5% of high schools in the nation. El Segundo High School serves grades nine through twelve in the El Segundo Unified School District. 
In an interview
 with the El Segundo Unified School District Assistant Superintendent, the following information was gathered. Aside from California-mandated math courses, more than 800 of the 1300 high school students take at least one STEM class during a given year. El Segundo High School meets all state math & science standards, and offers advanced placement exams for biology, calculus, and physics.  This school offers students the opportunity to take regional occupation program (ROP) courses through the SoCal ROC, with the assistance of several industry partners. On average, instructors teaching STEM classes have at least 12 years of experience in STEM education. Many of the students who perform well in STEM classes attributed their high performance to a favorite math or science teacher that motivated them. For the few students who perform beyond the pace that STEM courses are provided, a formal agreement between Loyola Marymount University (LMU) and the El Segundo Unified School District provides access STEM courses at LMU. An average of two students per year takes advantage of this opportunity. Those students who don’t perform well in STEM courses or that have shown no interest in a STEM career indicated that they do not see the relevancy of STEM subjects to life, and that it was boring.
 


The district’s annual budget to support their STEM curriculum well exceeds $25,000 per year. These courses are sustained during times of budget crisis because they have prioritized STEM education within the district. STEM courses are not cut during times of economic downturn.
Additional Findings
As the only comprehensive high school in the El Segundo Unified School District, the school serves a diverse population as shown in the 2007-2008 School Accountability Report Card. 96% of the teachers are fully credentialed, yet all working within their subject area of competence. The report card shows that all instructional materials are up to date and aligned with state standards. However, the pre-calculus and calculus math textbooks used are dated year 1993 and 1996, while the other math textbooks used are dated years 2001 and 2007. All students are provided access to textbooks and instructional materials. Textbooks are used on an as needed basis, rotating through the departments each year.  When selecting instructional materials, a committee of teachers and administrators reviews potential state aligned textbooks for a final decision to be made by the school board.  
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In a three year comparison to district and state performance, El Segundo High School students have shown improvement as time passes. However, when California Standards Test results are compared to the other schools in the district and state, math results fall below average.  
California High School Exit Exam test scores showed positive results for both math and English subjects.
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El Segundo High School boasts a practically non existent drop-out rate with one of the highest graduation rates in the state.  More than half of the students are on track to attend either a University of California or California State University system school, completing the necessary coursework to fulfill admissions requirements. 
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Approximately 30% of El Segundo High School students participate in Career Technical education programs with nearly a 100% graduation rate in completion of the CTE program. More than half of the CTE courses are offered through an articulation between the school and a college or university.
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El Segundo High School teachers participate in professional development and growth activities by attending on and offsite conferences and workshops. For the past three years, the District has sponsored an annual staff development day for the high school teachers to participate in a variety of development opportunities. 14 Mondays out of the school year, staff participates in professional development meetings to enhance technological, writing, and other instructional skills. Faculty participation in the Peer Assistance and Review program is also supported. 

General Assessment of Surrounding High Schools
Most high schools within the El Camino area offer advanced placement (AP) STEM courses. Several high schools, including El Segundo, Torrance, and Redondo Beach, offer Regional Occupancy Program (ROP) courses. For Torrance and Redondo Beach High School, ROP classes are offered through the Southern California Regional Occupancy Center. For El Segundo High School, ROP classes consist of on-the-job training, internships, and mentorships with local businesses, including The Aerospace Corporation and Northrop Grumman. Lawndale High School offers a Marine Science Academy (MSA). The MSA objectives include having students gain technological expertise and workplace experience in the marine sciences. Gardena High School offers the Architecture, Construction, Computer Science, Engineering and Robotics (ACCER) Academy. This academy provides an integrated curriculum of the aforementioned fields of study, to assist students in pursuing one of the five fields.
More specialized high schools include the Hawthorne Math & Science Academy (HMSA) and Lennox Math, Science & Technology Academy (LMSTA), which offer several STEM programs throughout the core curriculum. HMSA has four year math component (compared to California’s three year math requirement). Students must also take four years of laboratory science that includes Biology and Chemistry. Like HMSA, LMSTA also requires four years of math and laboratory science for graduation.  
A minimal amount of formal school-based STEM programs could be identified within this region due to the limited access to school administrators, as school was not in session at the time this assessment was conducted. A number of informal STEM programs exist with the support of surrounding industry and educational professionals. A comprehensive list of informal programs can be found in the appendix of this report
. Additional programs can be found within the California Space Education & Workforce Institute’s online STEM Inventory
.
Gaps in K-14 Continuum
Based upon the research done using the very little information accessible to the public, it appears that every school district within the El Camino area contains gaps, as there is no offering of formal STEM programs in a K-14 continuum. 
Admissions for LMSTA are open to any California student. A large portion of applicants are from Lennox Middle School, which has no identifiable STEM programs. Similar to LMSTA, admissions for HMSA is open to any Los Angeles County student. A large number of applications for admission to HMSA are: Bud Carson, Hawthorne, and Prairie Vista middle schools. There are no identifiable STEM programs at these schools. 
The middle school feeders for Lawndale are: Will Rogers and Jane Addams. Again, no identifiable STEM programs at these middle schools. For Gardena High School, the feeder school is Robert Peary Middle School, which does not have an identifiable STEM program.  The middle school feeder for El Segundo High School is El Segundo Middle School, which offers no formal STEM programs. Middle school feeders for Torrance are: Calle Mayor, Casimir, Hull, Jefferson, Bert Lynn, Madrona, Magruder, and Richardson. Not one of the middle schools have an identifiable STEM program. Finally, the middle school feeders into Redondo Beach High School include Adams and Parras. None have identifiable STEM programs.
Additional Observations
CTE’s, a necessity for producing a robust STEM workforce, still maintain some of the same negative connotations that have plagued technical education for many years. In discussions with several administrators from El Camino College’s PLTW program, many students have no interest in pursuing a CTE for various reasons. One perception is that CTE is for other students who cannot perform well in high school. The other prominent perception is that CTE careers pay low wages.  PLTW administrators also expressed the belief that some high schools rejected partnering with El Camino’s PLTW because they felt it was not in the best interest of their students, whom they would prefer attend  4-year colleges after they matriculate through high school.   
Based upon the California Standards test results, it seems that students in the El Segundo School District struggle in math and science once they transition to High School. This could illustrate the needs for more STEM focused efforts to be made at the middle school level to better prepare students for high school STEM subjects. 
RECOMMENDATIONS AND NEXT STEPS
There are several recommendations that would be of great value in: understanding the impact of STEM-based education (as it relates to the workforce), filling gaps within a K-University Continuum, and providing a comprehensive model that would serve as a guide for implementing STEM-based programs. It should be noted that many of the recommendations align with the recommendations from the STEM CAP report. 
Comprehensive Study 
Due to a later-than-expected DOL approval of Phase II, a comprehensive study of a geographic area was not feasible. A comprehensive study of the El Camino area would ameliorate several of the issues already discussed, including how to determine the effectiveness of STEM programs provided by academia and industry. In addition, a full accounting of what’s offered in STEM-based programs would allow a clearer approach to improving education within the area by illuminating K-University Continuum gaps and the best STEM program implementation to fill these gaps. Instead of focusing one school district (El Segundo) for a detailed accounting of their STEM activities, a comprehensive study would allow for a full and detailed accounting of all K-12 schools within the selected area. 

Alternative Area Assessments 
There are several areas around the country that, due to their unique location and surroundings, have been turned into robust educational hubs. Generally, these areas are characterized by having a large presence of industry, high quality schools, and robust presence of higher education institutes. As such, it would be worthwhile to assess these areas and determine what makes their school systems unique. 

Silicon Valley is a special location, known around the world for its manufacturing of computer components. They also boast some of the top schools in the United States. According to U.S. News, the Top 100 Best High Schools of 2009 encompass several schools in Silicon Valley: Pacific Collegiate Charter (#3 – Santa Cruz), Lowell High School (#39 – San Francisco), Mission San Jose High School (#60 – Fremont), Piedmont High School (#64 – Piedmont), Monta Vista High School (#73 – Cupertino), Henry Gunn High School (#74 – Palo Alto), and Saratoga High School (#80 – Saratoga). Silicon Valley also remains a hub for STEM-based Fortune 500 companies. According to Forbes.com, as of 2009 there are more than 20 STEM-based Fortune 100 companies in Silicon Valley.  Finally, Silicon Valley has a large infrastructure of higher education institutes, including: Stanford University, San Jose State University, extension schools for UC Berkeley & UC Santa Cruz, Carnegie Mellon University (branch campus), and Silicon Valley University. 
In addition to Silicon Valley, there are other areas within the United States that have developed a robust educational system. One such area that might be viable for study is the greater area of Boston, MA, which is also referred to as “The Athens of America.” There are several top ranked schools in the area, including: Boston Latin High School (#27 – Boston) and Belmont High School (#100 – Belmont). Like Silicon Valley, the greater Boston area (including Cambridge, MA) boasts several STEM-based Fortune 1000 companies, and has a large infrastructure of higher education institutes, including: Massachusetts Institute of Technology, Harvard University, Cambridge University, Wentworth Institute of Technology, Boston College, Boston University and the University of Massachusetts, Boston.
For a more detailed STEM Environmental Assessment the following questions should be answered:

1. How many students are served each year

2. What kind of STEM education is being provided by the school?

3. How is STEM being presented to the students?

4. How many students matriculate to the next level in that subject?

5. How many students drop out?

6. What is the formal evaluation process and criteria?

7. Is there an instructional component? If so, how long has the instructor been teaching any particular STEM subject?

8. Are there any focused or specialized STEM courses being taught?

9. If so, is there an increase in student performance in STEM coursework?

10. What is the role of workforce in STEM education at the school?

11. What is the annual budget for the provision of STEM coursework and programs?

12. Is the school’s model for STEM education simple to replicate in other school systems?
School Districts
As discussed in the STEM CAP report, having school districts proactively develop STEM education and work with industry and non-profits to fill gaps within their respective K-12 Continuum would be of immense value to STEM education and the workforce. The STEM CAP report provides recommendations (see Appendix A) for how schools should proceed with developing STEM education.
The first step school for a school district to begin implementation of a STEM-based program involves making sure that the people who will be implementing the STEM program are on-board, and that it’s a sustainable operation. All STEM programs must be administered by senior level personnel and implemented by teachers. There must not be any major opposition to the program with regard to school board approval. For example: Will Rogers Elementary in Santa Monica, CA, is in the process of becoming a STEM institute. This process was initiated by trying to address low standardized test scores and improve the school reputation, which had the lowest test scores amongst the Santa Monica-Malibu Unified School District (SMMUSD).  In addressing both these issues, the Will Rogers leadership looked to STEM education as the solution, and was eventually given the green light by the school board (which ultimately approves or denies the STEM status). The starting point for instituting this process was a simple search on Google for elementary STEM programs. Without help from industry or having seen the STEM CAP report, Will Rogers was able develop a school-wide STEM program. Most classes taught at Will Rogers now have some emphasis on STEM, and there are several programs that have been developed to compliment this, including an astronomy night, a science expo, and a partnership with the local community college for access to their planetarium, STEM field trips, and STEM-focused career days.
 
Will Rogers elementary is currently in their third and final year of pursuing a STEM designation. In order to maintain quality and legitimacy of having a STEM designation, SMMUSD administrators required three years of science pedagogy to ensure that the STEM designation had a positive effect on school performance. Since initiating a school-wide STEM education focus, the school raised its API scores from 771 in 2006 to 814 in 2009. The desired results that Will Rogers had hoped to achieve from implementing a STEM program worked. Both test scores and reputation have improved.
Industry/Non-Profits
Industry and non-profits can be useful to STEM-based education by working with academia to fill the continuum gaps that exist within neighboring school districts. Some already have programs that would fill the gaps, but those programs may need to be re-aligned to a specific educational level. The first step industry and non-profits could take would be to offer their assistance in developing a STEM-focused school. Several administrators that were interviewed during this assessment did not know where the best starting point for undertaking such an initiative began. Industry could make that first step by identifying an appropriate STEM program to introduce into the classroom that is also aligned with their workforce needs. 
It would also be advisable for industry and non-profits to lobby the state of California, in a collective effort, for increasing the amount of mandated STEM courses. This could be accomplished through a systematic approach, where political boundaries of elected state officials are identified throughout the state. From each area or zone, companies who have a workforce and/or vested interest in STEM-based education could be brought together at a summit meeting, with CSEWI as the lead organization, to develop a plan for lobbying each state assembly and state senate member in the identified zones.       
STEM Inventory

When looking to what kind of programs to fill within continuum gaps, it would be advantageous to have a detailed inventory of STEM programs. This would more easily allow educators to find a program specific to their needs and funding capability. As of right now, the California Space Education & Workforce Institute has a robust STEM Inventory available for the public. Academia and industry needs to submit their programs to the inventory, and develop it for future use. 

APPENDIX A – STEM CAP RECOMMENDATIONS

The following recommendations are from the STEM CAP report, which can be downloaded at: http://www.innovatecalifornia.net/documents/STEMCAPDOC.pdf
1. Motivate students and adults, using a variety of incentives, to study and enter STEM careers, with a special effort geared to those in currently underrepresented and underserved groups.

2. Build public support for and understanding of the value of STEM education for all students and citizens.

3. Provide rigorous, relevant Career Technical Education (CTE) that prepares students for both higher education and the workplace in order to reinforce classroom instruction and provide tangible relevant skills for greater subject matter retention and competency.

4. Deliver science and math curriculum that motivates, energizes, reinforces and rewards the natural curiosity and interest students initially bring to the subject.

5 Align state K-12 science and mathematics standards and assessments with postsecondary and workforce expectations of what high school graduates should know and be able do.

6. Implement a comprehensive package of recruitment strategies for mathematics and science teachers throughout grades K-12 to expand and diversify the pool of fully prepared and certified candidates.

7. Strengthen teacher preparation programs in mathematics and science through inclusion of hands-on, problem-based instruction and strategies that will benefit all students including underrepresented and underserved students.

8. Provide ongoing, research-based professional development programs, focused on both content and pedagogy, for all mathematics and science teachers and faculty K-Higher Education.
9. Create Industry partnerships directly engaged with educators to deliver relevant, motivational and exciting instruction to reinforce and enhance STEM curriculum while setting the foundation for building a competitive and qualified workforce in tune with emerging work realities.

10. Create hands-on internships and fellowships for students, teachers & faculty with employers in industry, academia, informal science networks, and civic organizations.

APPENDIX – B
The following chart provides a sampling of industry-provided STEM programs active within the El Camino area. These programs provide an example of what K-12 schools could use to fill gaps within their districts continuum.  
	NAME
	PROGRAM
	DESCRIPTION
	LEVEL
SERVED

	Boeing
	Summer Science Camp
	Students spend three consecutive weekends taking classes in one of the following areas: biology, chemistry, physics, astronomy, machinery, computers, robotics, environmental systems, or earth science.
	K-12

	A-MAN
	Saturday Science Academy
	Strives to stimulate interest in technical fields and to encourage the career paths of secondary school students who have been traditionally underrepresented in science and technology fields.
	K-12

	Raytheon
	Math Moves U
	Designed to engage students with math. Algebra, geometry, decimals, fractions & word problems combine with topics kids are passionate about; sports, music & fashion. MMU delivers math problems via games, polls and fun facts.
	6-8

	Aerospace Corporation
	Science Competition
	This event provides middle and high school students in Los Angeles County an opportunity to participate annually in the El Segundo portion of the essay and/or science experiment competition.
	6-12

	Northrop Grumman
	High School Involvement Partnership
	High School seniors participate in this "hands-on" job training program for 17 weeks and earn high school credit.
	12

	Destination Science
	Science Camp Programs
	Activities based on critical science concepts as defined by the National Science Standards. 
	K-10

	AIAA
	FIRST Robotics
	Provides funding and mentoring for FIRST Robotics competitions.
	9-12

	Traveling Space Museum
	Space Day
	Brings full–scale and interactive, space themed exhibits to schools. 
	K-12


APPENDIX – C
The following chart provides a listing of STEM programs offered by Hawthorne Math & Science Academy and Lennox Math, Science & Technology Academy. High schools looking to initiate STEM programs of their own should consider following a path similar to these two top-ranked schools. 
	NAME
	PROGRAM
	DESCRIPTION
	FIELD OF FOCUS

	Hawthorne Math & Science Academy
	STEM Graduation Requirements
	Graduation requirements include four years of math & laboratory science that includes Biology and Chemistry.
	Math, Chemistry, Biology

	
	Robotics 
	Robotics course offered through partnership with PLTW, as well as participation in robotics team competitions.
	Robotics

	
	MESA
	Assists students through various STEM programs so they excel in math and science and go on to college in math-based majors.
	STEM 

	Lennox Math, Science & Technology Academy
	STEM Graduation Requirements
	Graduation requirements include four years of math & laboratory science.
	Math, Biology, Chemistry, Physics

	
	Engineering Course
	One of three college preparatory electives available via PLTW. 
	Engineering

	
	STEM-Related Internships
	Juniors and seniors must be enrolled in an internship program which will link the students to a mentor in an area of interest to work in that environment and complete a specific project. (Note: STEM internships are not mandated but encouraged.)
	STEM


APPENDIX D – ADDITIONAL NOTES

· The Hawthorne Math & Science Academy, and the Lennox Math, Science & Technology Academy have both been recognized as two of the top 100 high schools in America (Source: US News). 

· The California Academy of Math & Science, while not in the assessment area, is consistently recognized as one of the top schools in America (Source: US News), and allows several middle schools within the El Camino area opportunities for their students to apply.

· The Animo Leadership High School, which does not have any identifiable STEM programs, is contained within the environmental assessment boundaries and ranked by U.S. News as one of the top 100 high schools in America.

· According to U.S. News, five of the top 25 top ranked high schools in America are STEM-focused: Thomas Jefferson High School for Science & Technology (#1 – Alexandria, VA), High Technology High School (#4 – Lincroft, NJ), Maine School of Science & Math (#12 – Limestone, ME), School of Science & Engineering (#18 – Dallas, TX), and the Lennox Math, Science & Technology Academy (#21 – Lennox, CA). 
APPENDIX E –  RICHMOND STREET SCHOOL 

SCHOOL ACCOUNTABILITY REPORT
APPENDIX F – CENTER STREET,

 SCHOOL ACCOUNTABILITY REPORT

APPENDIX G – EL SEGUNDO MIDDLE SCHOOL,

SCHOOL ACCOUNTABILITY REPORT

APPENDIX H –  EL SEGUNDO HIGH SCHOOL

SCHOOL ACCOUNTABILITY REPORT

APPENDIX I – INTERVIEW WITH ESUSD ASSISTANT SUPERINTENDENT, JANICE HICKEY
	STEM Matrix - Questions

	
	
	
	
	
	
	
	
	
	
	
	
	

	1. How many students are served each year?
	STEM Classes (9-12)
	153+45+24+275+100+275+1300
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Is the program focused on a particular age group?  
	High School
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	3. Is the program focused on a specific discipline or is it multiple/generic STEM disciplines? (Please "X" One Box)
	
	

	Focused
	X
	Multiple
	 
	Generic
	 
	
	Science(Physics/Chemistry) Math 
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	4. Is there an instructional (teaching) component? If so, how long has the teacher/instructor been teaching in a STEM field?
	

	Professional development opportunities available. Average of 12 years.
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	5. Is there a formal evaluation process for what students learn in the program? If so, what are the guidelines for the evaluation process?

	Common assessments between teachers. Whole department involved to see where students are relative to each other. STAR test scores. AP Tests.
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	6. Is there an increase in student performance in math and science after completing the program?
	
	
	
	

	No specific STEM program. As for classes, favorite math/science teacher that got good performing students motivated. 
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	7. Are you aware of a program that is a “next level” or follow-on to yours?  How many students go to the next level or follow-on program?  

	With LMU, kids who exceed standards and then some can then go to LMU. Formal agreement. Two per year (average). 
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	8. What are the most common reasons given when students drop out?
	
	
	
	
	
	

	1) Boring and 2) "What's the Point?"
	

	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	9. What is the annual budget of the program?
	(Please "X" One Box)
	
	
	
	
	

	<$10K
	 
	$10-$25K
	 
	$25K or >
	X
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	10. How is the program sustainable during years of economic downturn?
	
	
	
	
	
	

	STEM is prioritized to ensure that courses in STEM do not get cut.
	

	
	


� Full School Accountability Report Card can be found in Appendix E





� California Content Standards for K-12 instruction can be found at the California Department of  Education website at http://www.cde.ca.gov/ci/


� Full School Accountability Report Card can be found in Appendix F


� Full School Accountability Report Card can be found in Appendix G


� Please see Appendix I for Interview with ESUSD Assistant Superintendent, Janice Hickey


� The “High Stakes: STEM Education” report provides several recommendations for how to combat this continuing problem. 


� Full School Accountability Report Card can be found in Appendix H


� Please see Appendix B


� The STEM inventory can be found at: � HYPERLINK "http://www.steminventory.com" ��www.steminventory.com�.


� A full listing of STEM programs at Will Rogers is available at � HYPERLINK "http://www.rogers.smmusd.org/programs.html" ��http://www.rogers.smmusd.org/programs.html�.





