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Executive Summary 

The Purpose of ÒWhat!s WorkingÓ  

San Diego County is home to a public school enterprise encompassing 681 schools in 42 
districts.  With a combined workforce of over 53,000 and an annual budget of $4 billion, this 
enterprise exceeds the size and revenue of all but a handful of local companies.  Its performance 
will shape the future of almost 500,000 students enrolled in K-12 schools in our region.1   

This guide is meant for philanthropies and companies outside the enterprise that are committed 
to improving mathematics and science education in the county.  Its purpose is to encourage 
more informed decision -making and stronger alignment of financial, in -kind, and communit y 
support around initiatives that work.  

Clearly, math and science are not all that matter in K-12 education. These skills, however, are at 
a premium in our knowledge -based economy, which depends heavily on its science and 
technology sectors to fuel innovation and ensure global competitiveness.  

Many donors who would like to make a difference arenÕt specialists in math and science 
education.  They may not have a full picture of the educational landscape, yet they face 
important choices.  Should they back an established initiative or a new one? Should they 
support a particular school or a program that reaches many schools? Should they focus on 
students, teachers, technology, or enrichment outside the classroom?    

Although many individual investment decisions are made thoughtfully, their impact in San 
Diego is scattered.    Most donors are drawn to initiatives that concentrate on relatively small 
numbers of students and teachers.  They often focus resources on start-up programs in which 
they have a personal stake, leaving questions of growth and sustainability on the back burner.  

What makes sense for individual donors, however, may not create the most value for the 
community as a whole.  San Diego has produced more than its share of pockets of excellence in 
K-12 math and science education, but we have not shown that we can build on them.  Doing so 
will  require a community -wide vision and action plan,  as well as individual commitment.   

With deep statewide cuts in education looming in 2008 -2009, donors have every reason to think 
more strategically and act more collaboratively than in the past. They will need a shared 
understanding of the challenge, key leverage points, and programs that work.  This guide, 
based on eight months of field research by a nationally recognized non-profit organization, 
seeks to fill that gap.   

                                                 
 
1 The words region and county are used interchangeably throughout this report to refer to San Diego County.  
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The Challenge  

Our regionÕs defining challenge in K-12 math and science education is the mismatch between 
student achievement and world class career opportunities.  The strategy of importing talen t to 
drive San DiegoÕs knowledge-based economy looks less reliable in the face of housing and 
transportation costs.  More importantly, large segments of the population have been left 
unqualified for skilled, high -paying jobs.  

To be sure, there are bright spots.  Test scores in the region have gone up across the board in 
recent years, and our schools outperform the state as a whole.  Nevertheless, California remains 
one of the nationÕs lowest achieving states. Meanwhile, in the most recent international 
comparisons, American students rank near the bottom of the pack.  

The twin vulnerabilities for San Diego that stand out are shortfalls in excellence and equity.  
Standardized tests may be incomplete measures of student learning, but they indicate striking 
declines in math and science proficiency as students move up the educational ladder (See page 
15 of this guide).  Less than 40% of our regionÕs high school graduates meet the math and 
science requirements for admission to the University of California and Cali fornia State systems. 
Students of color and English Language learners, who make up 57% and 25 % of the student 
population respectively, start behind and stay behind.  ( See page 19 of this guide). 

Underperformance in K -12 math and science costs our region heavily in many ways:  less 
workforce competitiveness, lower social and economic mobility, a less informed citizenry, and a 
diminished quality of life.  

Leverage Points  

Companies and philanthropies have much scope for action, but it is not unlimited. Donors  canÕt 
change federal law, set content standards in math and science, or determine public school 
funding.  However, they can make a real difference in four areas: 

¥ Teacher capacity   Our regionÕs teacher corps in math and science, encompassing 12,000 
elementary and 2800 secondary school teachers, is thinly stretched and under-prepared. 
Donors can help build capacity through the handful  of institutions that offer credentials, 
award advanced degrees, and provide in-service professional development. A chart 
highlighting the capacity of these institutions can be found on page 32 of this guide.  

!  Innovative school-based programs   San DiegoÕs 42 school districts have the last word on in-
school math and science instruction.  Still, donors can exert direct influence on the 
learning environment, as well as on what is taught during the school day through 
support of charter schools, school reform, technology in the classroom,, and innovative 
electives. 

!  Community-based enrichment Informal programs put textbook learning int o real-world 
focus.  Competitions, field trips, exhibits, internships, speakers, mentoring, and other 
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enrichment activities are an investment of choice for some 200 organizations.  A 
summary of science enrichment opportunities can be found on page 37 of this guide.  

!  System-wide connectivity   Donors can seek to foster greater regional cohesion and 
direction around math and science education.  Options include aligning foundations and 
philanthropies around shared goals, increasing the online access for teachers and 
students to learning opportunities, and supporting K -12 compacts with post-secondary 
institutions.     

These four leverage points are closely linked. Teacher capacity is the lifeblood of innovative 
school programs; community -based enrichment matters most when it extends and 
reinforces classroom learning; and connectivity creates a multiplier for all of the regionÕs 
math and science education assets.  Donors cannot overlook any of these core areas, but 
their commitments must be informed by rigorous an alysis, as well as by good intentions.   

Effective Programs  

Donors committed to improving K -12 math and science education face too many choices rather 
than too few.  ThatÕs why taking a hard look at program effectiveness matters.  This guide 
identifies in itiatives whose design and record of achievement stand out in each of the priority 
focus areas.   Expert advice from several dozen local educators, administrators, and researchers 
helped create a pool of programs to examine.  Then San Diego-based Building Engineering and 
Science Talent (BEST) applied criteria originally developed for a 2004 report to Congress on the 
nationÕs most outstanding pre-college programs in science, technology, engineering, and 
mathematics.  BEST reviewed evaluation data and analyzed the alignment of San Diego-based 
initiatives with the design principles of best -in-class national programs. There design princip les 
are spelled out in page 39 of this guide. 

Not surprisingly, BEST found the research base of program effectiveness as thin in San Diego as 
elsewhere in the country.  Most programs concentrate their limited resources on providing 
services and recruiting participants rather than on costly impact studies. Still, the authors found 
enough evidence to set the following 23 programs apart: 

Teacher Capacity   

!  Cal Teach  UCSDÕs implementation of a University of California program to attract 
undergraduate math and science majors into K-12 teaching. 

!  Cognitively Guided Instruction (CGI)  A nationally developed primary school math 
teaching strategy that has gained a growing foothold in North County.  

!  Inquiry Learning Partnership (ILP)  Professional development for Chula Vista and Lemon 
Grove science teachers jointly sponsored by the Reuben H. Fleet Science Center and the 
University of San Diego . 

!  Improving Student Achievement in Mathematics (ISAM)  A San Diego State math 
specialist training partnership with local school districts.  
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!  Middle School Science Education Leadership Initiative (MSSELI)  A broadly supported 
leadership development program targ eting teachers from San Diego Unified and other 
districts.  

!  Math for America  San Diego (MfA SD)   A consortium of San DiegoÕs three public 
universities and six school districts focused on developing and retaining high -quality 
mathematics teachers. 

!  UCSD Math -Science Collaborative  Practitioner-led professional development serving 
schools in Cajon Valley and National School District.  

School Ð Based Initiatives  

!  AVIDizing Math and Science  The application in math and science content areas of learning 
techniques developed by AVID, a nationally recognized college prep program.  

!  Enhancing Science Education through Technology (EsETT) A federally funded program 
that brings technology and support into San Diego Unified 7 th and 8th grade classrooms. 

!  High Tech High  A standout charter school currently reaching 2,000 K-12 students at sites in 
Point Loma, Chula Vista, and North County.  

!  InterActions  An inquiry -based 8th grade physics curriculum developed at San Diego State, 
approved by the State Board of Education, and adopted by San Diego Unified. 

!  The Partnerships Involving the Scientific Community in Elementary Schools Project PISCES 
A seven-year partnership between science graduate students and elementary school 
teachers to use hands-on inquiry in schools throughout the count y.  

!  The Preuss School at UCSD A high -achieving charter school for motivated, low -income 
students in grades 6-12.  

!  Project Lead The Way (PLTW)  A fast-growing national pre -engineering elective that is 
ramping up in middle and high schools countywide.  

Community -based Enrichment 

!  BAHIA A multi -faced program that enables low-income, urban youth to learn about oceans 
and the environment.  

!  Better Education for Women in Science and Engineering (Be Wise)  Overnight programs 
and follow -up events to spark interest in science among middle school girls. 

!  The Community Lab  Biogen IdecÕs half-day science immersion program for 7th graders. 

!  Cosmos A four -week summer residential program at UCSD for gifted and talented 8 th -12th  
graders interested in math and science. 

!  School in the Park A combined program of classroom instruction and enrichment under the 
joint sponsorship of ten museums in Balboa Park.   
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System-wide Connectivity  

!  Achievement Gap Task Force   A joint commitment by 42 San Diego County 
superintendents to eliminate t he minority achievement gap on high -stakes state 
assessments. 

!  California Partnership for Student Success (Cal -PASS) A data-sharing collaborative 
between school districts and institutions  of higher education to  improve K-12 to post-
secondary student transit ions.   

!  San Diego Science Alliance Online Resource Catalogue  A website that makes science-
related resources and events accessible to 5,000 Ð 6,000 teachers and other visitors per 
month.  

!  Sweetwater Compact  Guaranteed admission to San Diego State, along with need-based 
financial aid, for all students in a large, ethnically diverse district who complete a college 
prep program.  

 The matrix on pages 43-45 of this guide presents an overview of these exemplars, while 
longer profiles can be found in Appendix II.   These findings by no means represent the last 
word.  Many other worthwhile initiatives warrant support.  The larger purpose of looking in 
depth a San DiegoÕs math and science assets is to provide a baseline of analysis for 
strengthening them.  

From Analysis to Action   

BESTÕs search for effective programs underscores a number of fundamentals for thinking and 
acting more strategically: 

1. Most of San DiegoÕs effective math-science programs are currently at the periphery of our 
highly de -centralized K -12 enterpri se.  Standout performance usually goes hand-in-hand 
with an extra measure of resources and commitment. ThatÕs why expanding pockets 
excellence is so difficult but also so important.       

2. The funding models of most effective programs are fragile. The Òsoft moneyÓ upon which 
most of the exemplars in this guide rely Ð limited duration grants from government 
agencies, companies, and foundations - create a real barrier to sustainability.  Donors that 
intend to make lasting contributions must go beyond seeding a  start-up and simply hoping 
for the best.    

3. Donors in our region concentrate more on community -based enrichment of science 
education than other investment opportunities.  Such enrichment creates branding 
opportunities for sponsors and builds on important d onor strengths, but other high -value 
investments warrant comparable support. These include building teacher capacity, 
increasing system-wide connectivity, and enriching math outside the classroom.  
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4. The dialogue between donors and educators is mostly confine d to individual schools.    
No forum brings leaders together to address the larger math and science education issues 
facing our region.  

5. San Diego County  lacks a community -wide vision  to build capacity in science and 
technology. This vacuum drives fragmentat ion and increases competition among individual 
programs. As a result, donor coalitions form around programs with strong advocates, but 
there is no coordinated effort to build on programs that work.   

This landscape looks no different than that of many other metro areas around the country.  The 
findings of this guide suggest that a strategic response will require all of the key stake - holders 
in the donor community to take action:  

¥ Companies should apply the same rigor to investing in math and science educati on  
that they do to succeed in the marketplace; 

¥ Trade associations should seek to align their members around mutually reinforcing 
initiatives that work;  

¥ Philanthropies  should factor evaluation and sustainability more heavily into their 
math and science education grant making;  

¥ The regionÕs leading corporate and philanthropic donors  should collaborate in a 
conducting a joint inventory of their  commitments to pinpoint overlapping interests;  

¥  A DonorÕs Leadership Forum should be established to set objectives and align 
priorities; and  

¥ A high -level dialogue between donors and educators  should be held periodically to 
deepen cooperation in improving math and science education county -wide.  

Fortunately, San Diego County has the resources and commitment to meet these 
challenges. 
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National Ranking of California 8th Graders in 
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Our K-12 Challenge In Math and Science 

A. The mismatch between career opportunities and student achievement 

The San Diego region is a world leader in science, engineering, and technology.  Our high-tech 
prowess produces many of the most rewarding jobs our metro area has to offer.  According to 
the San Diego Association of Governments, six of the eight highest-paying industry clusters in 
the region are knowledge intensive: biomedical products, biotechnology and pharmaceuticals, 
communication s, computer and electronics, environmental technology, and software.  Four of 
these have been among the fastest growing employers since 1998.i  

The regional engine of innovation is higher education.  Eight community colleges and more 
than ten four -year accredited colleges and universities, including three Ph.D. -granting 
institutions, call San Diego County home. Such strength should go hand-in-hand with an 
equally robust K -12 education system, strong in science and mathematics.  But this is not the 
case. 

A p rofound mismatch exists between our economyÕs career opportunities in science and 
technology and the lack of widespread student achievement in math and science.  We have 
shown time and again that we can produce pockets of excellence. However, isolated successes 
involving select groups of students do not add up to system -wide strength.   
 
Figure 1.0 
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Paradoxically, San DiegoÕs emergence as a hub of global innovation coincided with the widely 
recognized decline of CaliforniaÕs public education system.  The story of the stateÕs slippage 
from a national leader in education to a laggard over the past three decades has been told many 
times.  Proposition 13 undercut the funding base of public education by capping property taxes 
just as a surging wave of low-income, mainly Hispanic students with limited English skills put 
the system under unprecedented pressure. As a result, despite being one of the richest states per 
capita, CaliforniaÕs spending per pupil dropped below the national average in the late 1970s and 
has remained there ever since.  At the same time, the stateÕs ranking on national math and 
science assessments of student achievement has slipped to the bottom of the pack.   

Although  

California Has Made Gains but Lags Top States 

 1992 2006 Top States* 

Hi gh School Completion  

18-24 year olds with a high school 
credential 

78% 87% 94% 

K-12 Course Taking    

9-12th graders taking at least one upper-
level math course 

29% 48% 64% 

9-12th graders taking at least one upper-
level science course 

16% 20% 40% 

K-12 Student Achievement  

8th graders scoring at or above proficient 
on national assessment exam 

   

Math  16% 22% 38% 

Science 20% 18% 41% 

Reading 22% 21% 38% 

* Median of top five performing states.  
Source: The NationÕs Report Card on Higher Educationii 
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Altho ugh California has maintained rigorous math and science standards and achieved 
measurable gains in recent years, the state still lags top states in many key categories.   

San Diego has not felt the pinch of CaliforniaÕs K-12 decline, mainly because the regionÕs science 
and technology community has attracted talent from around the country and around the world.  

But the strategy of importing talent from outside San Diego has become less tenable in the face 
of San DiegoÕs limited supply of affordable housing and high transportation costs.  More 
importantly, this strategy has left large segments of the population unqualified for skilled, high -
paying jobs in the fastest growing fields in the region.  

 B.  How San Diego measures up  

To end the mismatch between San DiegoÕs career opportunities and K-12 achievement, it is 
essential to understand how our schools measure up in equipping students with the 
foundational skills that the regionÕs knowledge-based economy requires.  There are strengths 
on which to build, but there are also deep vulnerabilities.   

Strengths 

San Diego schools outperform California as a whole.   Students in the region compare 
favorably on a range of other important indicators, including math standardized tests, college 
readiness, high school exit exams, graduation rates, and SAT 1 scores. 

Table 1.1      

San Diego Outperforms the State in Key Areas 

  San Diego County  California  

Percent of schools at or above state academic 
performance target 

40% 31% 

Percent of students grades 2-11 
Proficient/Adva nced on Math CST, 2007  

44% 42% 

Completion of requirements for admission to 
UC/CSU, 2006  

38% 36% 

California High School Exit Exam: First -time test 
takers: MATH, 2007 

80% 76% 

Graduation Rates, 2006 85% 83% 

SAT 1 Scores (2006, verbal, math, writing, average) 1520 1506 

Sources: SDCOE, CDE, and The San Diego Union Tribune 8/16/07, 9/1/07 
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Noteworthy gains are being made in math and science.   The sharp focus on math mandated by 
the federal No Child Left Behind Act (NCLB) has had a positive impact on studen t achievement 
over the past five years.  The aggregated performance of San Diego CountyÕs 2-11 graders 
shows that growing percentages of students are performing at grade level (ÒProficientÓ) or 
above (ÒAdvancedÓ).   

 Figure 1.1 

 

 

 

 

 

 

 

 

 

 

 

The pattern is similar in science, with county students outperforming the state and growing 
percentages of students performing at proficient and advanced levels. (See Figure 1.2)  At the 
same time, the number of county students participating in Advanced Placement (AP) ma th and 
science classes has also grown fairly steadily over the past five years. (See Figure 1.3)    

Figure 1.2
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Increasing Enrollment by County Students
in Advanced Placement (AP)
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San Diego is a recognized force in K -12 innovation.  Our region has produced more than its 
fair share of nationally re cognized initiatives, including the AVID college prep program, the 
Preuss School, and High Tech High.  None of these homegrown exemplars has a deliberate 
math-science concentration, but all have standout records of achievement in preparing under-
served students for post-secondary education in technical and non-technical fields. 

Our region offers exceptional enrichment opportunities outside the classroom.   Few 
communities can match San DiegoÕs mix of corporate and non-profit educational resources in 
science and technology.  Our museums, research institutions, research and development 
laboratories, activities centers, and nature preserves are rich, well-utilized assets.  

Vulnerabil i ties 

San DiegoÕs strengths are more than offset by lack of overall achievement in math and science; a 
wide gap in achievement based on race, ethnicity, and income; and a thin, under-prepared 
math-science teacher corps.  Together, these vulnerabilities create San DiegoÕs imperative to act. 
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 Math ProÞciency Declines with Years in 
School 
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1. Overall lack of achievement   

What makes overall student performance matter is not primarily the regionÕs demand for 
scientists and engineers with baccalaureate and advanced degrees.  That highly selective pool of 
talent only comprises about 5% of the regionÕs workforce.  What matters a great deal more is the 
demand for technical literacy that is embedded in virtually every sector of the local economy.  
At a minimum, most well -paying service and manufacturing jobs require skills that are part and 
parcel of mastering foundational skills in math and sc ience:  the ability to learn, reason, and 
function effectively in a technology -intensive work environment.  In other words, the skill set 
needed for college eligibility is the same as that required for most entry -level work.  Measured 
by these criteria, our K-12 system does not produce nearly the quantity or quality of talent San 
Diego needs.   

Traction stops at the middle and high school levels.  In second grade, nearly two-thirds of 
students are proficient in math, but by sixth and seventh grade, proficie ncy rates drop to less 
than half. (See Figure 1.4) The downward slide continues as students seek to develop 
foundational skills in algebra. Nearly half of the more than 21,000 taking CaliforniaÕs Algebra I 
test as 7th and 8th graders in 2006 were proficient or better, whereas, only about 15% of the more 
than 31,000 students taking the test as 9th, 10th, or 11th graders reached the same level of 
performance.   

Figure 1.4 
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As in math, science proficiency rates decline in the upper grade levels. As Figure 1.5 shows, 
well below a third of high school students perform proficiently in most subjects. Performance in 
physics is particularly poor.   

Figure 1.5    
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San Diego Students Underperform 
California 

on SAT Subject Tests in Math and Science
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Strikingly, the best and brightest students in our region pursue less advanced coursework in  
math and science than in other subjects.  Typically, between 10-13% of AP students have 
enrolled in math and science over the past five years.  This compares to 24% enrolled in AP 
English and 39% in AP Social Sciences in 2006-07.  At the same time, less than 40% of our 
student population completes the Òa-gÓ course requirements for admission to the University of 
California and California State systems, including three years of mathematics and science.    

This pattern of low overall achievement extends to college-bound students as well.  The county 
sends a smaller percentage of its high school graduates to four-year institutions and community 
colleges than does the rest of the state (38% vs. 43%).iii   County students also perform less well 
than others on the Scholastic Aptitude Subject Tests in math and science.   

Figure 1.6 
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County Students Demonstrate Little Interest in 
Post-Secondary Study in Math and Sciences  
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Mirroring national trends, county studentsÕ interest in majoring in technical disciplines has been 
flat or declining in recent years.  The College Board Survey of 2006 college-bound county 
seniors reveals that, except for life sciences, interest in these fields has either remained flat or 
declined over the past several years. 

Figure 1.7 
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2. The achievement gap   

Overall lack of achievement is closely linked to the under -perform ance of students of color who 
represent our schoolsÕ largest, fastest growing demographic segment.  The most explosive 
growth has been among Latino students, half of whom are English learners, and who now 
comprise 43% of K-12 enrollment countrywide.  

Figure 1.8  

 

 

 

 

 

 

 

 

 

 

 

 

 

The forces that contribute to the differential in achievement between poorer minority students 
and higher-income White and Asian students are widely recognized. They include language 
and income barriers; parents with limited education;  low -resource schools with less qualified 
teachers and rapid teacher turnover; and low-expectations on the part of teachers, 
administrators, students, and their families.   As the following set of graphs demonstrates, the 
impact of these forces is felt at every level of K-12.  According to the numbers, under-served 
minority students start behind and fall further behind.  They are two to three times less likely to 
complete Algebra I at grade level than their White or Asian counterparts.  The same pattern 
holds in science, enrollment in upper level math courses, and completion of Ôa-gÓ college 
admission requirements. 
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Figure 1.9 

 

 

 

 

 

 

 

 

 

  

 

 

 

Figure 1.10   
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Figure 1.11 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.12    
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The risks of failing to close the achievement gap are stark.  They include deepening social and 
economic inequality and a technical workforce that fails to draw talent from the region as a 
whole.     

3. A  thinly -stretched teacher corps 

It will not be possible t o make significant improvements in math and science without an ample 
supply of highly skilled teachers.  Decades of research confirm that teachers play a critical role 
in student achievement, even in the face of income and language barriers. Well-prepared 
teachers are particularly critical to strong science and math instruction at the elementary and 
secondary levels.  They play an instrumental role in cultivating in young people positive 
attitudes about math and science and in building the foundational skil ls needed for rigorous 
coursework in college.   

San DiegoÕs corps of teachers of math, science, and computer education is substantial.  The 
California Department of EducationÕs headcount of discipline-specific teachers in our region, 
includes 1650 for math, 1200 for science, and 80 for computer education. As elsewhere, this 
corps has been stretched thin by mandated class size reductions, student population growth, 
and a high exit rate from the profession during the first five years of teaching.  This crunch  has 
left significant numbers of classrooms without experienced teachers who have deep knowledge 
of the content they are delivering.   

Federal law requires that every teacher in California meet the stateÕs definition of  Òhighly 
qualified,Ó and the California Department of Education reports that almost 95% of the teacher 
force across all fields in California meet that standard. The official numbers, however, mask 
problems that are especially acute in math and science:  

Confidence: Fully qualified elementary  school teachers are widely known to be less confident in 
math and science than other content areas. 

Credentials: Between 9%-12% of CaliforniaÕs corps of secondary math and science teachers lack 
teaching credentials certifying competence in the subjects they are teaching.  Three times as 
many first - and second-year teachers of math and science, many of whom are interns, lack such 
credentials (see Figure 1.13)  
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Under-preparation:  Large numbers of credentialed teachers are assigned to teach out-of-field 
courses in which they lack content knowledge (see Figure 1.14 on the following page ).  
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Short-changing low-performing schools: Perhaps the most troubling aspect of the teacher workforce 
challenge is that the least experienced and least qualified teachers are most frequently found in 
the lowest performing, highest -minority, and poorest schools. The percentage of un-
credentialed math and science teachers in California is three times higher in low-performin g 
schools and four times higher in high -minority schools than in schools with predominately 
White, higher -income student populations. iv    

Career attractiveness:  Comparatively low salaries and difficult working conditions do double 
damage to math and science teaching as career options.  On the one hand, they make it difficult 
to attract a fair share of gifted students who have other attractive options. On the other hand, 
fully prepared new math and science teachers are leaving the profession in droves withi n the 
first five years.  Estimated attrition during these years is 40 percent.    

In San Diego County, the imbalance between the supply of, and demand for, high quality 
teachers will worsen in the years ahead. A 2005 survey of local districts by the County Office of 
Education estimates that the region will need 480 math teachers and 620 science teachers from 
2008-2011.v This total far exceeds local capacity to recruit and train credentialed math and 
science teachers.  Meeting this demand with highly skilled , committed teachers Ð and retaining 
them Ð stands out as a pivotal challenge for the San Diego community.  
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The Bottom Line    

Underperformance in K -12 math and science will cost our region heavily in many ways: 
workforce competitiveness, social and economic mobility, an informed citizenry, and quality of 
life.  The imperative to take action is linked to two issues that are fundamental to the future of 
San Diego: 

!  Equity Ð closing the achievement gap to increase opportunities and reduce income 
inequality  

!  Excellence Ð exciting and equipping more students for futures in San Diego -based science 
and technology careers 

These are core interests around which committed donors can rally support for a community -
wide action agenda.  The next part of this guide considers where local leadership can make the 
greatest difference.           



What!s Working: A Guide to Effective K-12 Math and Science Education in San Diego County  

 

 
 

26 
 

II. Where Donors Can Make a Difference 

Most of the decisions that affect how math and science are taught in the San Diego region are 
beyond the control of any single individual or group h ere or elsewhere.  For example, the 
linchpins of local education are what gets taught (content standards) and what gets tested 
(assessments).  Yet neither of these is decided in San Diego. 

The K-12 math and science landscape here is shaped by federal legislation, the State Board of 
Education, state and local budget decisions, choices at the school district level, changes in the 
student population, the economics of textbook publishing, teacher union contracts, and more.  
Adding another level of complexity, San DiegoÕs 42 school districts differ strikingly in size and 
demographic make-up.  

Donors must define their field of action within this 
complicated environment. The first strategic question 
donors must ask is, ÒWhere do we have openings to make 
a difference?Ó  This part of the guide briefly discusses 
three shaping factors that are beyond donor control. We 
then turn to the areas where donors can exert more direct 
influence. 

Factors Beyond Donor Control  

 Federal Policy   

The 2001 No Child Left Behind Act (NC LB) marked a 
major expansion of the federal governmentÕs role in K-12 
education.  NCLB sets the ambitious national goal of 
proficiency in reading and mathematics for every student 
in America by 2014.  While the definition of proficiency is 
left up to states, federal law mandates yearly assessment 
of school progress and places increasingly severe 
sanctions on schools whose students fail to make the 
grade on these make-or-break tests.  These command 
attention because all of the countyÕs 42 districts rely on 
federal support as integral parts of their budgets.  In 2007, 
30% of county schools failed to meet federal requirements 
for academic achievement and were designated as 
needing improvement. The only district in the county to 
be placed on the NCLB Program Imp rovement list is the 
Jamul-Dulzura Union School District in rural East County, based on the inadequate 
participation of special education students in state testing.vi    

NCLB has changed the educational landscape in our region in two fundamental ways: first,  it 
has put mathematics front and center on our schoolsÕ agenda by making it a subject of direct 
accountability.  As of the 2007-08 academic year, states are also required under NCLB to 

How California Education  
Rates Nationally 

  
¥ California ranks 29th nationally 

in per!pupil spending.    
 
¥ California is 22nd nationally in 

per capita spending on 
education. 

 
¥ California has the third 

highest pupil!teacher ratio, 
leaving our schools with five 
more students per teacher 
than the national average. 

 
¥ Despite the stateÕs top rank in 

teacher salaries, California 
drops below the middle rank 
when these salaries are 
adjusted for cost of living. 

Sources:  

www.nea.org/edstats/RankFull06b.htm;  
   www.ed-data.k12.ca.us 
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measure student performance in science at each of the following grades spans: 3-5, 6-9, and 10-
12 on an annual basis.  According to local educators, teachers are focused as never before on 
classroom math and science instruction. Second, federal law has increased attention to low-
income and minority students, as well as to students with disabilities.  Instead of allowing 
schools to report overall yearly progress scores, NCLB requires the results to be broken out by 
low -income status, race, ethnicity, gender, disability, and English language ability.   

Donors, administrators, and school boards donÕt have the leverage to change these 
fundamentals.  Despite the backlash against teaching-to-the-test and the federal governmentÕs 
failure to provide low -performing schools with the resources they need to succeed, student 
achievement has improved in tested subjects since the passage of NCLB, and Congress appears 
likely to reauthorize NCLB for another six years with only minor revisions.  Our region has 
little choice but to accept federal policy as a given.  

California Math and Science St andards   

The same lack of control applies to the math and science content that students are expected to 
learn in school.  The State Board of Education sets these standards at all grade levels.  The 
objective is to align course content with teaching materials and assessments.  Thus the State 
Board specifies which textbooks and other instructional materials can be used in San Diego 
classrooms.  In grades K-8, districts in our region must buy textbooks from the state -approved 
list if they use state funds to pay for them.  Local districts have more latitude in selecting high 
school texts, but these too must cover the ground that students are tested on every year.  

The math and science standards that students in San Diego must meet are known to be among 
the most specific and rigorous in the nation.  California has resisted pressure to water down its 
standards, unlike a number of other states, to inflate the number of students who are deemed to 
be proficient.  As a result, donors can feel confident that the achievement of local students 
performing at or above grade level is real. 

Local districts have some leeway to go their own way as long as their students score well on 
CaliforniaÕs non-negotiable assessments.  From a donorÕs standpoint, however, those tests 
remain the litmus test by which local math and science education choices will be judged.    

School Resources  

Funding may not ensure a quality education, but it profoundly affects the learning environment 
in our regionÕs schools.  At the end of the day, as parents and educators learned to their dismay 
in 2008, decisions that determine how much our schools have to spend are mostly made in 
Sacramento.  K-12 education has competed with every other priority program seeking support 
there since the 1970s, when the base of education funding shifted from local property taxes to 
the state budget.   

Yearly budget battles, as already noted, have failed to keep up with staggering growth of a 
school-age population, which now accounts for one of every eight K -12 students in the country.  
Nationally, the latest available data show that California ranks 29th in spending per pupil and 
has the 3rd highest student-teacher ratio.vii   No matter how the budget deficit shortfall projected 
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for 2008 is resolved, education will continue to be short-changed in one of the nationÕs richest 
states. 

The squeeze on K-12 resources constrains math and science education in our region in two basic 
ways, which donors can influence only at the margin s:  

Low spending per pupil limits the modernization of infrastructure, the purchase of equipment, 
the availability of supplies, visits to museums, and other essentials.  Individual schools in 
higher income neighborhoods may gain an edge through parentsÕ subsidies, but this is far from 
a system-wide solution.   

Math and science teachers remain underpaid relative to the demand for their skills.  With rare 
exception, their salaries remain on a par with teachers of all subjects which, adjusted for the cost 
of living, drops California below the middle ranks of state s.  

San DiegoÕs foundations and companies will not be able to change these resource constraints 
across the board, but that is precisely why the interventions that donors make must be strategic.  
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B. Where Donors Count  

Teacher Capacity 

San Diegans are well positioned to take direct action in improving the quantity and quality of 
our regionÕs math and science teacher workforce. 

Teaching is more of a place-based profession than many other career fields.  More than four out 
of five math and science teachers in California earn their teaching credentials within California.  
Many of our county teachers have roots in our community. Teaching is also an option for mid -
career and retirement eligible professionals in the region, including active duty military, who 
have deep content knowledge in science and technology. Local initiatives that make math and 
science teaching more attractive can make a real difference. 

San Diego has a strong pre-service teacher-training infrastructure upon which to build. The 
countyÕs three public universities (UC San Diego, San Diego State, and Cal State San Marcos) 
and three major private universities (University of San Diego, Point Loma Nazarene, and 
National University) all offer degree programs and credentials for math and science teachers. 
High Tech High also has been approved to certify teachers in math, science, and other fields 
through an internship program developed in partnership with USD.  At the same time, our 
regionÕs community colleges play an important indirect role by offering the foundational 
courses in general education that large numbers of future teachers take before transferring to 
four -year schools. All of these institutions provide donor opportunities to impact the supply 
side of the teacher equation.  

Further, the professional development of in -service teachers is primarily a local responsibility.  
A small cadre of expert teacher trainers in math and science is based at credentialing 
institutions, in large districts, and at the San Diego County Office Education. Most prof essional 
development programs are either tuition -based or rely heavily on Òsoft moneyÓ - government 
and private sector grants of limited duration and discretionary K -12 resources that vary from 
year to year. These funding arrangements fall short of meeting the breadth and depth of local 
training needs in math and science. The impetus to bolster them belongs here.  

Finally, local initiatives can leverage state and federal resources.  Under the GovernorÕs Science 
and Math Teacher initiative, California will i nvest $3.8 million in UC and $2.7 million in CSU 
campuses in an effort to quadruple their production of credentialed secondary science and math 
teachers by 2010.  In addition, the 2007 America Competes Act authorizes the U.S. Department 
of Education to make grants to increase the number of math and science teachers in high-need 
schools.  For all of these reasons, teacher capacity should be a priority area of donor focus. 

School-based initiatives  

Although San DiegoÕs school districts ÒownÓ the school day, committed outsiders can influence 
in-school math and science instruction in limited but significant ways:  

!  Charter schools have attracted considerable private sector support. These public school 
laboratories, whose mission is to create choice and encourage innovative teaching practices, 
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enroll about 20,000 students in our region at 57 sites. Several of San DiegoÕs highest 
performing high schools are charters, which are freed from many of the regulations that 
apply to traditional public schools as part of perf ormance contracts that establish specified 
goals, programs, and students served.  A number of them have a specific math-science 
focus.   

!  School reform  has been funded in our regionÕs largest district, San Diego Unified, by a 
coalition of national foundatio ns.  The High School Renewal initiative sponsored by the 
Gates Foundation, for example, has led to the re-design of three large high schools into 
small academies, including a school of science and technology, a construction tech academy, 
and an invention and design academy.  There are a number of other science and technology 
career academies throughout the county. 

!  Technology grants  from companies and foundations provide designated schools with 
laboratory equipment, computers, and other materials.  Providers  of such grants generally 
have a science and technology agenda.  

!  Elective  programs and innovative curricula that focus math and science content are 
available in significant numbers of our regionÕs middle and high schools.  Elective programs 
are budgeted activities taught by school faculty during the school day, but most rely on 
additional funding to support infrastructure.    

Community -Based Enrichment  

Enrichment programs that present science and technology in a real world context are an 
investment of choice of many organizations. Whether sponsored by companies, research 
institutions, or museums, these programs comprise a vast menu of options during school hours, 
after school, on weekends, and during the summer.  They can take place either in the classroom 
or in a variety of venues outside of schools. 

From a donorÕs standpoint, sponsored activities have inherent advantages.  The school system 
looks imposing, while informal programs look manageable.  Sponsors need not worry about 
pedagogy, and they can keep control of content. They can also use their own facilities and staff 
to spark the curiosity of students, while setting their own schedules instead of fitting into a 
school calendar.   

The sheer array of community-based activities creates its own challenges.   Many are only 
loosely tied to our schools and even less connected to each other.  We know that participants 
respond positively, but we donÕt know enough about how much impact resources invested in 
informal science education have on studentsÕ achievements, future study, or choice of careers.  
Still, sponsored enrichment remains a priority interest for many donors.  

System-wide connectivity   

Companies and foundations have a pivotal role to play in overcoming the divisions that are 
inherent in our decentral ized K-12 system. The fault lines that run between school districts, 
teachers and administrators, low- and high-performing schools, charter and traditional schools, 
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and even the math and science communities are not unique to San Diego. However, they create 
a go-it -alone mindset that stands in the way of pooling knowledge, know -how, and resources. 

Three complimentary approaches to increasing system-wide connectivity stand out.   One is to 
make shared information more accessible to educators, students, and employers; a second is to 
convene key players in the math and science communities more frequently to coordinate their 
interventions more strategically; a third is to connect K -12 schools and school districts more 
closely to our community colleges and univers ities.  Each of these approaches has a critical 
donor component.  

The Bottom Line  

No single leverage point holds the key to making San Diego a national leader in math and 
science education.  All are important, and all are integrally related.  Teacher capacity is the 
lifeblood of innovative school programs; community -based enrichment matters most when it 
extends and reinforces classroom learning; connectivity creates a multiplier for all of the 
regionÕs math and science education assets.  All of these action areas warrant rigorous analysis 
to make informed decisions.    
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III. Exemplary Programs  

There is important work to be done in each of the core areas where companies and foundations 
can help improve math and science education in San Diego County.  The dilemma for donors 
lies in having too much choice, not too little. This part of the guide provides an overview of the 
options, presents a framework for analyzing them, and distills selected initiatives in each area, 
which have credible evidence of effectiveness. These examplars represent a foundation upon 
which to build Ð not the last word.     

 

A. An Overview of Options     

Teacher Capacity 

Donors have several leverage points to strengthen the math and science teaching corps in our 
region.  They can help attract more talent into the field through scholarships and stipends, 
increase the quality and availability of pre -service training, and expand professional 
development that builds the skills and professional commitment of in -service teachers.  These 
supply side leverage points are concentrated in a small group of institutions, whose core 
capabilities matter more for our region than the specific initiatives which draw upon them.  The 
chart below highlights these capabilities as well as the schools and school districts that currently 
gain particular benefit from them through partnerships.  
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Math and Science Teacher Capacity in San Diego County  
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!  San Diego State University  SDSUÕs College of Education, the oldest and largest teacher 
preparation program in our region, credentialed 484 elementary school teachers and 20 
secondary math and science teachers in 2007. SDSUÕs capabilities are bolstered by the multi-
disciplinary Center for Research in Mathematics & Science Education (CRMSE), which 
brings together faculty from across the university to implement grant -funded initiatives in 
the areas of math and science learning, curriculum development, pre-service teacher 
training, and in -service professional development. In addition, the College of Engineering 
spearheads a statewide initiative to equip middle and high school technology teachers to 
teach the pre-engineering elective Project Lead The Way. A multi-year $10 million grant 
from QUALCOMM underpins a number of SDSUÕs signature K-12 teacher capacity 
initiatives.  

!  UC San Diego In keeping with the division of labor between the Cal State and UC systems, 
UCSD has a limited but robust Education Studies program that p repared 41 elementary 
teachers and 26 secondary math and science teachers in 2007. The Cal Teach Initiative has 
mobilized university -wide resources with the goal of doubling the number of 
undergraduates committed to math and science teaching by 2010.  UCSDÕs Center for 
Research on Educational Equity, Assessment and Teaching Excellence (CREATE) provides a 
hub for professional development and program evaluation.  Signature UCSD initiatives 
include partnerships with The Preuss School, Gompers Middle School, and the El Cajon 
School District, as well as the TeacherTECH  and Biobridge outreach programs.  

!  Cal State San Marcos CSU San MarcosÕs College of Education puts special focus on meeting 
the teaching needs of the fast-growing region that encompasses North Coun ty and adjacent 
Riverside and South Orange Counties. In 2007, CSUSM produced 248 elementary school 
teachers and 18 secondary math and science teachers, the large majority of whom found 
positions within the area.  CSUSM Ôs partner schools and school districts for providing in -
service professional development include Lake Elsinore, Oceanside, Valley Center, and San 
Marcos.  In addition, CSUSM played a key role in forging an alliance among the three public 
universities in our region to recruit and retain highl y skilled math teachers in low -
performing schools.   

!  University of San Diego  emphasizes the leadership component of teacher education.  In 
addition to a credentialing program that produced 35 multiple subjects graduates and six 
secondary math and science graduates in 2006-7, the School of Leadership and Education 
Sciences (SOLES) offers a MasterÕs degree in Math, Science, and Technology Education 
(MSTE) that draws upon its own and College of Arts and Science faculty. A partnership 
with the Rueben H. Fleet Science Center and the Chula Vista and Lemon Grove School 
Districts promotes teacher leaders in inquiry -based science. A speaker series brings 
nationally recognized math and science educators to campus, while an annual international 
symposium enables MSTE candidates to present classroom-based Action Research.  

!  Point Loma Nazarene PLNU has made the training of biology teachers a centerpiece of its 
teacher education program, notably through its MastersÕ degree program for credentialed 
teachers.   Grant-funded initiatives include the Perspectives on Science program, which 
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brings 100 county biology teachers to interact with leading scientists, and University Now, 
an interdisciplinary writing/biology program, which brings 35 -40 inner-city high school 
students on campus. A distinctive multi -disciplinary program in math, information systems, 
and computer science includes an array of outreach activities including career dinners, 
regional conferences, and a pilot on-campus enrichment project with Point Loma High 
School.  PLNU credentialed 60 elementary school teachers and 13 math and science teachers 
in 2006-07.  

!  National University  defines its niche as a provider of easily accessible, cost effective teacher 
preparation for workforce professionals that seek teaching credentials. Online and site-
based courses are offered through six centers in the San Diego area. National awarded 49 
secondary math and science credentials and 196 multiple subject credentials in 2006.  In 
addition to a 16-month -long credential program at th e Masters level, National University 
began offering a 26-month blended bachelors credentialing program in math in the fall of 
2007.  Other than subject matter test preparation classes, National does not offer 
professional development courses to existing teachers or participate in formal professional 
development partnerships with local school districts.   

!  High Tech High, in collaboration with the University of San Diego, operates its own teacher -
credentialing program.  HTH hires, trains, and certifies facult y with deep content 
knowledge and industry experience, especially in science and engineering.  HTHÕs ten-year 
goal includes building a network of more than 300 HTH -credentialed teachers capable of 
delivering outstanding instruction within and beyond the HT H chain of schools.  In 2007-
2008, HTH began offering courses at its Graduate School of Education.  This program, 
which will serve 40 teachers and 20 school leaders annually, combines graduate-level 
coursework with hands -on teaching and school leadership experience. 

!  The San Diego County Office of Education is a major provider of professional development 
services through on-site and on-line courses and workshops. Professional development 
resources focus on curriculum, pedagogy, technology, and assessment. Recent efforts 
include helping county districts and schools adopt the stateÕs new core textbooks and 
intervention materials.  SDCOEÕs training efforts are geared toward all schools with a 
targeted emphasis on English Learner populations, Special Education, and schools/districts 
that have been designated as needing improvement under NCLB.  A recent partnership 
with Fresno and Alameda counties to implement a $1.8 million state -funded Mathematics 
Teacher Pilot Partnership Program (MTP3) encourages more college math students enter 
teaching through internship opportunities and financial incentives. Additionally, a formal 
partnership with the San Diego Science Alliance provides community -based resources for 
K-12 science educators.   

!  San Diego-area community colleges do not credential teachers, but they offer two-year 
foundational programs in general education, including math and science, which large 
numbers of future K -12 teachers receive. In addition, our community colleges play a pivotal 
role in linking K -12 and post-secondary educators through the Cal-PASS initiative, which 
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allows participating institutions to analyze shared data in math, science, and English as 
students move up the educational ladder.  

!  TeachersÕ Unions are forces to be reckoned with in building teacher capacity at the district 
level.  In Poway, for example, a smooth working relationship between school  administrators 
and the Poway Federation of Teachers has paved the way for system-wide collaboration to 
close the achievement gap in math.   

School-based Initiatives  

The options of donors who choose to make a direct impact on schools fall into two basic 
categories. They can focus on whole schools or on instruction that reaches students in 
significant numbers of schools.   

Charter schools widely recogniz ed for high academic performance in CaliforniaÕs core 
curriculum of math, science, and language arts include High Tech High, Kipp Adelante 
Preparatory Academy, the Preuss School at UCSD, River Valley High School, and San Dieguito 
Academy.  Other charters that put special emphasis on math, science, and technology include 
the Theory into Practice (TIP) Academy, Arroyo Paseo High, Health Sciences High and Middle 
College, The Museum School, RAI Digital High, North County Trade Tech High School, and 
SAI Tech.   

A number of traditional public schools have been transformed into smaller, learning 
academies with specialized math-science-technology components.  Three within San Diego 
Unified are the Invention and Design Academy at Crawford High, School, the Educationa l 
Complex at Kearny Mesa High, and the School of Science and Technology at San Diego High.    

In -school programs  encompass innovative curriculum, technology initiatives, and electives that 
reach significant numbers of students across schools. Prominent examples include PISCES, the 
collaborative that brings hands -on science to elementary school classrooms; Cognitively Guided 
Instruction, an approach to teaching elementary school math that has taken hold in Oceanside 
and other districts; InterActions, an inqu iry -based 8th grade physics text adopted by City 
Schools; AVIDizing Math and Science, which applies AVIDÕs proven learning methods to those 
content areas; and Project Lead The Way, a fast-growing middle and high school pre -
engineering elective.  

Community -Based Enrichment 

Informal programs enable over two hundred sponsors to put textbook learning into real -world 
focus. That is what happens when students enter a science fair, join a robotics team, participate 
in an internship, visit a supercomputer center, conduct a simulated clinical test, or participate in 
an overnight at a nature park.  A substantial number of informal programs also offer 
opportunities for teachers to enhance their skills and gain access to new curricula and materials.   

The menu of science-oriented enrichment programs is more robust and varied than that of math 
programs.  Whereas the website of the Greater San Diego Math Council (www.gsdmc.org ) 
provides about 30 links for teachers and students, only a handful of which are grounded in local 
activities, the online catalogue of the San Diego Science Alliance encompasses more than 500 
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such activities made possible by more than two hundred sponsors.  These science sponsors fall 
into several categories:   

!  Non Ðprofit organizations  Non-profits represent the largest group sponsoring informal 
education. This category comprises about 70 organizations including museums, 
planetariums, and zoos that have educators on staff and specific public education missions 
in the domains of natural and life sciences. 

!  Corporations  Some 31 science and technology-based companies open their doors to K-12 
students through outreach efforts.  These include opportunities ranging from hands -on 
activities to tours, special events, mentoring, and classroom guest speakers.   

!  Universities and research institutions  A third category of providers includes 30 
universities/colleges and research institutes.  In addition to its many public and private 
universities and community colleges, San Diego County  boasts a wealth of such providers 
as the Scripps Research Institute, The Salk Institute, the Scripps Institution of 
Oceanography, and the San Diego Supercomputer Center, among others. 

!  Professional Societies and Trade Associations  Another active set of providers includes 30 
professional societies and trade associations. The American Society of Mechanical 
Engineers, the Association for Women in Science, and the San Diego Science Educators 
Association are some examples. 

!  Government Agencies  About 20 governmental agencies also offer educational programs 
and resources.   This category of providers encompasses city, county, state, and national 
agencies focused on areas ranging from water to drug enforcement to nuclear power.   

!  For-profit sponsors  Finally, a smaller group of providers includes about a dozen for -profit 
organizations that offer science-related experiences, products, and programs for children 
and teachers.     

Most of our regionÕs sponsored programs take place outside the classroom.   Over 200 of the 
programs in the Science Alliance catalogue are linked to specific California math or science 
content standards.  Programs are evenly distributed among elementary, middle, and high 
school grade levels, and they cover a striking range of activities: 

!  Competiti ons, Fairs (28) 
!  Courses for teachers (21) for students (39)  
!  Curriculum Materials (87)  
!  Exhibits, Field Trips (170) 
!  Hands-on learning, Academic Enrichment  (166) 
!  Internships (35) 
!  Interaction with role models (Tutors, Mentors) (16)  
!  Professional Development (57) 
!  Speakers (112) 
!  Technology/Software (19)  
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System-wide connectivity  

Donors have fewer options when it comes to fostering greater regional cohesion and direction 
around math and science education.  

The San Diego County Office of Education is a pivotal in tegrator within the K -12 enterprise. 
SDCOE regularly hosts math and science leadership networks which gather teachers and staff 
from about 25 county districts to learn about relevant state legislation and best practices in their 
respective subject areas. SDCOE also broke new ground in 2003 by securing the joint 
commitment of every superintendent in the district to close the achievement gap in math as 
measured on the California High School Exit Exam (CAHSEE). Although the CAHSEE Compact 
marked a significant regional achievement discussed later in this guide, the initiative scarcely 
engaged companies and foundations. 

The private sector convening function is divided among several organizations.  The Classroom 
for the Future Foundation and Economic Development Corporation Foundation have both created 
business coalitions of committed companies,, while BIOCOM concentrates on the shared 
interests of its biotech membership.  All three are making valuable contributions, but no entity 
has yet managed bring together all of the stakeholders needed to set a strategic agenda.  

The San Diego Science Alliance has tied the region more closely together through its information 
sharing function.  The niche it has identified and filled is to link K -12 science teachers to 
professional development opportunities and to link informal science education to the K -12 
system.  The Greater San Diego Area Math Council plays a similar role, sponsoring local field 
days and linking students and teachers with math competitions and events in the c ommunity.     

Higher education has pursued a different path to connectivity through tighter bonds with K -12 
schools and school districts.  San Diego State and San Marco have forged compacts with nearby 
school districts.  Both represent large-scale efforts to develop talent through vertical integration.  
Cal-PASS, a publicly funded statewide program with roots in East County, also fosters such 
integration by bringing together faculty from K -12 feeder districts, community college, and local 
universities.   From the donor standpoint, connectivity stands out as an area of unfinished 
business. 

 

B. The Search for Effectiveness  

BEST conducted a eight-month review of as many of the donor options to improve K -12 math 
and science education as time and resources allowed.  The objective was to create a (relatively) 
short list of some of the most effective programs in the region, but not a comprehensive one. We 
expect to supplement the programs described in this guide as additional programs with 
evidence are called to our attention during the review process.  

Clearly, effectiveness should not be the only item on a donorÕs checklist in considering a 
commitment. Goals, needs, leadership, sound design, innovation, and sustainability all matter.  
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This guide gives particular em phasis to program effectiveness because, as BEST reported to 
Congress in 2004, ÒIt is important to ensure that investments in money, time, and human capital 
have a high probability of paying off. Good intentions and passionate commitment are not 
enough to fill the science and technology pipeline, especially with groups of students which 
have been left out until now.Ó  

As a practical matter, our region must also be mindful of how high federal policy has raised the 
bar in recent years regarding the need for rigorous program analysis. The No Child Left Behind 
Act stipulated that all Department of Education funding to K -12 educational programs be 
limited to those with research evidence of effectiveness.  In 2007, an interagency review 
established a hierarchy of evaluation methods and recommended that all future federal funding 
of science, technology, engineering, and math education funding be made contingent on 
research evidence that programs work.  

The framework for analysis for this guide draws upon federal gui delines and BESTÕs national 
study of the nationÕs most effective pre-college math and science programs, ÒWhat it Takes: Pre-
K-12 Design Principles to Broaden Participation in Science Technology, Mathematics, and 
Engineering.Ó  This evidence-based search, guided by a panel of national experts and rigorously 
conducted by the American Institutes for Research, yielded five shared attributes of program 
effectiveness.  We refer to these as BESTÕs design principles.  These principles are not causal 
explanations of what works, but are reasonable inferences derived from BESTÕs study of 
program evidence.  They are essential characteristics that work as a package, not an a la carte 
menu.  Although BESTÕs national study focused on programs that help students from 
histor ically under -represented groups, the principles apply to all students and to the 
professional development of teaches as well.   The principles include: 

!  Defined outcomes  Students and education staff agree on the goals and desired outcomes.  
Success is measured against intended results.  Outcome data provide a basis for research 
and continuous improvement.  

!  Challenge content  Curriculum is clearly defined and understood.  Content goes beyond 
minimum competencies, relates to real work applications, and reflects local, state, and 
national standards.  Students understand the link between content rigor and career 
opportunities.  

!  Personalization  The development of students as individuals is a goal of the intervention.  
Mentoring, tutoring, and peer interaction are int egral parts of the learning environment.  
Individual differences, uniqueness, and diversity are recognized and honored.   

!  Engaged Adults  Educators believe in the potential of all students.  Teachers and other 
adults provide support, stimulate interest, and  create expectations that are fundamental to 
the intervention.  Active family support is sought and established.  

!  Persistence A program mobilizes the leadership and resources required to take hold, 
produce results, and adapt to changing circumstances.  Steadfastness of purpose, committed 
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staff, continuity of funding, and support at the school and district levels sustain the 
program.  

There is no one-size-fits-all approach to analyzing programs as diverse as those in our region.  
For example, a half-day visit to a museum, whose main purpose is to stimulate interest, cannot 
be held to the same standard as an innovative semester-long curriculum.  Equally, a program 
for teachers cannot be measured the same way as a program for students.  In applying BESTÕs 
framewo rk of analysis in San Diego, BEST undertook research in the following phases:  

!  Data analysis  We analyzed countywide test scores to discover which schools were 
performing best when compared to schools with similar demographic and socioeconomic 
student bodies.   We also mined the rich data on informal science programs countywide 
available on the Science Alliance website.  

!  Expert advice We asked the question Òwhere is achievement occurring?Ó of several dozen 
local educators, administrators, and researchers.  Their answers led us to most of the 
programs profiled in Appendix II.   We also followed up on incidental mentions of various 
efforts around the county that were Òflying below the radar.Ó  

!  Internet research We searched the Internet for program descriptions and articles about 
some of the promising programs identified by experts.  

!  Media search We reviewed coverage of educational issues in the San Diego Union-Tribune 
via the online archives to revisit several high -profile initiatives such as AVID.  

!  Structured int erviews  Once we identified a pool of candidate programs, we conducted a 
structured interview derived from BESTÕs design principles.  The most important of these 
questions in our interview was what evidence has been produced that substantiates your 
effectiveness?   

!  Review of evaluation materials  We also carefully reviewed written external and internal 
evaluation reports on the promising programs to document evidence of program 
effectiveness.  

 

We looked first for research evidence produced through rigorous, preferably independent, 
evaluations.   The scientific Ògold standardÓ specified by the U.S. Department of Education 
requires randomized comparison of the outcomes of those who experience a given intervention 
with those who do not. The idea is to ensure that the program itself makes the difference rather 
than those selected to participate in the program.  Although only a handful of programs in the 
country meet the Ògold standard,Ó the concept of the controlled comparison is fundamental to 
determining what wo rks. 

A second tier of descriptive evidence  does not involve comparisons but rests on outcomes data.  
For example, programs and schools whose students score well on standardized tests or achieve 
other program goals (such as completion of algebra I by 8th grade or enrollment in Advanced 
Placement courses) have descriptive evidence of effectiveness.  We relied on evaluations that 
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analyzed the results of pre- and post-course exams and findings from participant surveys 
regarding program impact.  

 Some programs do not track outcomes but have anecdotal evidence of merit.  They measure 
success based on findings from interviews or focus groups with participants and staff.  In some 
cases, a programÕs longevity and broad support attest to a communityÕs belief that something 
good is happening.  Anecdotal evidence cannot be dismissed, but it does not meet the criteria 
funding agencies increasingly demand. 

A final indicator of effectiveness is alignment with BESTÕs design principles.  These principles 
are not the last word, but they are derived from evidenced -based analysis and represent success 
factors that stand out time and again in varied environments across the country.  

C. Findings         

Not surprisingly, we found the research base of program effectiveness as thin in San Diego as 
elsewhere.  Most programs concentrate their limited resources on providing services and 
recruiting participants rather than costly impact studies. Many executive directors and senior 
staff are unfamiliar with the field of program evaluation Ð its complexity, varied tools, and the 
gulf that separates a controlled comparison from a simple survey.  

Still, we found enough evidence to set some programs apart.  These by no means represent an 
exhaustive list.  They warrant the attention of the donor c ommunity not only because of their 
strengths, but because they also illuminate gaps and missed opportunities in our region.  

A total of 23 programs in San Diego County aligned with our criteria in the four categories 
deemed most important to making San Diego a national leader.  They are: 

Teacher Capacity   

!  Cal Teach:  UCSDÕs implementation of a University of California program to attract 
undergraduate math and science majors into K-12.  

!  Cognitively Guided Instruction (CGI)  A nationally developed primary sch ool math 
teaching strategy that has gained a growing foothold in North County.  

!  Improving Student Achievement in Mathematics (ISAM)  A San Diego State math 
specialist training partnership with local school districts.  

!  Inquiry Learning Partnership (ILP)  Professional development for Chula Vista and Lemon 
Grove science teachers jointly sponsored by the Reuben H. Fleet Science Center and the 
University of San Diego. 

!  Math for America San Diego  A concerted effort by three public universities to stem the 
high  attrit ion of new math teachers.  

!  Middle School Science Education Leadership Initiative (MSSELI)  A broadly supported 
leadership development program targeting teachers from San Diego Unified and other 
districts.  
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!  UCSD Math -Science Collaborative  Practitioner-led professional development serving 
schools in Cajon Valley and National School District.  

School Ð Based Initiatives  

!  AVIDizing Math and Science  The application in math and science content areas of learning 
techniques developed by AVID, a nationally recognized college prep program. 

!  Enhancing Science Education through Technology (EsETT) A federally funded program 
that brings technology and support into San Diego Unified 7 th and 8th grade classrooms. 

!  High Tech High  A standout charter school currently reaching 2,000 K-12 students at sites in 
Point Loma, Chula Vista, and North County.  

!  InterActions  An inquiry -based 8th grade physics curriculum developed at San Diego State, 
approved by the State Board of Education, and adopted by San Diego Unified. 

!  The Partnerships Inv olving the Scientific Community in Elementary Schools Project 
(PISCES) A seven-year partnership between science graduate students and elementary 
school teachers to use hands-on inquiry in schools throughout the county.  

!  The Preuss School at UCSD A high -achieving charter school for motivated, low -income 
students in grades 6-12.  

!  Project Lead The Way (PLTW)  A fast-growing national pre -engineering elective that 
currently serves 4000 students in 36 middle and high schools in seven districts countywide.  

Community -based Enrichment 

!  BAHIA  A multi -faced program that enables low-income, urban youth to learn about oceans 
and the environment.  

!  Better Education for Women in Science and Engineering (Be Wise)  Overnight programs 
and follow -up events to spark interest in science among middle school girls. 

!  The Community Lab  Biogen IdecÕs half-day science immersion program for 7th graders.  

!  Cosmos A four -week summer residential program at UCSD for gifted and talented 9 th-12th  
graders interested in math and science. 

!  School in the Park A combined program of classroom instruction and enrichment under the 
joint sponsorship of ten museums in Balboa Park.  

System-wide Connectivity  

!  California High School Exit Exam Compact (CAHSEE Compact)  A joint commitment by 42 
districts to elimina te the minority achievement gap on a high -stakes state assessment. 

!  California Partnership for Student Success (Cal -PASS) A d ata-sharing collaborative 
between school districts institutions of higher education to improve K -12 student 
transitions .  
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!  San Diego Science Alliance Online Resource Catalogue  A website that makes science-
related resources and events accessible to 5,000 Ð 6,000 teachers and other visitors per 
month.  

!  Sweetwater Compact  Guaranteed admission to San Diego State, along with need-based 
financial aid, for all students in a large, ethnically diverse district who complete a college 
prep program.  

These exemplars are profiled in Appendix II of this guide.  The matrix below provides an 
overview:  
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Teacher Capacity 

Program Focus Scope Evidence Fundin g 

Cal Teach  
Teacher recruitment of 
UCSD math/science 
majors 

Course enrollment 
of 220  students in 
2006 Ð 07 

Surveys and 
focus groups 

GovernorÕs Initiative 
and UC 

CGI - Cognitively 
Guided 
Instruction  

Elementary school math 
teaching strategy  

570 teachers in 
three county 
districts to date 

National 
evaluation  

Participating districts, 
federal grants 

ILP - Inquiry 
Learning 
Partnership  

Math/science 
leadership in grades 4-8 

40 schools in two 
districts  

Teacher surveys, 
student 
achievement 

CA Department of 
Education, USD 

ISAM - 
Improving 
Student 
Achievement in 
Mathematics   

Elementary school math 
specialization 

500 teachers in 
five districts in 
2006-07 

Pre- and post  
teacher tests and 
student 
achievement 

QUALCOMM  

MfA SD - Math 
for America San 
Diego 

Recruitment/rete ntion 
of quality math teachers 
in low -income schools 

60 new fellows, 12 
mentors, and 300 
teachers over five 
years 

National and 
local evaluations 

Corporate, 
foundations, federal 
and state funds 

MSSELI - Middle 
School Science 
Leadership 
Initiative  

Middle school science 
teacher community  

 61 teachers  from 
12 districts since 
2005 

Surveys, 
interviews  

SD Unified, SD 
Foundation, Science 
Alliance  

UCSD Math-
Science 
Collaborative  

K-8 math-science 
teaching strategy 

90 teachers in 
Cajon Valley in 
2007-08 

Student 
achievement 

Participating districts, 
UCSD  
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School-based Innovation 

Program Focus Scope Evidence Funding  

AVIDizing Math 
and Science 

College prep learning 
techniques applied to 
math/science  

145 county teachers 
in 2006-07 

Multiple 
evaluations of 
AVID nation al 
program  

Districts, NCLB  

ESETT - 
Enhancing 
Science Education 
Through 
Technology  

Technology in 7th and 
8th grade science 
classrooms 

 16,800 students in  
SD Unified in 2007-
08 

Teacher self-
reports, student 
achievement 

NCLB 

High Tech High  College prep charter 
at  multiple sites  

2000 students at 
eight schools in 
2007-08 

Student 
achievement, 
course taking, 
college admission 

Districts, foundations, 
corporate 

Inter -Actions in 
Physical Science 

SDSU-developed 8th 
grade science 
textbook 

8,000 students in 
San Diego 
Unified/150,000 
nationally  

Pre-and post 
course 
assessments 

National Science 
Foundation  

PISCES 
Grad student support 
for K -6 inquiry -based 
science 

150 teachers in 55 
schools since 2000 

Students 
achievement, 
surveys 

Science Alliance, SDSU, 
SDCOE 

Preuss School at 
UCSD College prep charter  750 students in 

grades 7-12 

Student course 
taking and 
performance 

District,  corporate, 
foundation  

PLTW - Project 
Lead The Way 
 

Pre-engineering  
elective  

4000 middle and 
high school 
students in seven 
districts in 2007-08 

National 
evaluation of 
PLTW 

Participating schools, 
EDC, QUALCOMM, 
and SDSU 
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Community-based Enrichment 
 

Program Focus Scope Evidence Funding  

BAHIA  
Aquatic 
Adventures  

Marine science 
enrichment for low -
income students 

50 Hoover High 
students to date 
and 2500 K-8 
students in 2006-07 

Pre-and post-tests 
focus groups Corporate, foundation  

BE WISE 
 

Enrichment, role 
models  for 8th grade 
girls  

592 participants 
since 1999 Surveys Corporate, foundation  

Community Lab  7th grade science 
immersion   

1500 students per 
year  

Alignment with 
best-in-class 
design principles  

Biogen Idec 

COSMOS 
 

Gifted and talented 
summer science at 
UCSD and other UCÕs 

150 residential 
students per 
summer 

Comprehensive 
evaluation 2006 CA State Legislature 

School In The 
Park 

Elementary school 
science enrichment in 
City Heights  

1100 students and 
44 teachers in 2006-
07 

Surveys, focus 
groups Price Charities 

 

System-wide Connectivity 

Program Focus Scope Evidence Funding  

CAHSEE  
Compact 

Close math 
achievement gap 

42 school 
superintendents 
and school boards 

Student 
assessments Districts,  SDCOE 

Cal-PASS 
K-12/ post -secondary 
data sharing and 
faculty collaboration   

90 high school 
community college, 
and university 
educators  

Collaborative 
Innovations in 
math and science 
curriculum   

State of California  

Science Alliance 
Online Resource 
Catalogue 

Information sharing  

Links to 1500 
science enrichment 
and training 
options   

Volume of use Corporate, foundation  

Sweetwater 
Compact For 
Success 

District -wide 
curriculum linked to  
SDSU admission with 
financial aid  

All students in 
large 7-12 school 
district eligible  

Student course-
taking, college 
attendance, 
performance in 
college 

District, SDSU, 
corporate, foundation  
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D. From Analysis to Action  

BESTÕs search for effective programs underscores a number of fundamentals for thinking and 
acting more strategically: 

1. Most of San DiegoÕs effective math-science programs are currently at the periphery of 
our highly de -centralized K -12 enterprise.  Standout performance usually goes hand-in-
hand with an ex tra measure of resources and commitment. ThatÕs why expanding 
pockets excellence is so difficult but also so important.       

2. The funding models of most effective programs are fragile. The Òsoft moneyÓ upon 
which most  of the exemplars in this guide rely Ð limited duration grants from 
government agencies, companies, and foundations - create a real barrier to 
sustainability.  Donors that intend to make lasting contributions must go beyond 
seeding a start-up and simply hoping for the best.    

3. Donors in our reg ion concentrate more on community -based enrichment of science 
education than on other investment opportunities.  Such enrichment creates branding 
opportunities for sponsors and builds on important donor strengths, but other high -
value investments warrant comparable support. These include building teacher 
capacity, increasing system-wide connectivity, and enriching math outside the 
classroom. 

4. The dialogue between donors and educators is mostly confined to individual schools.    
No forum brings leaders together  to address the larger math and science education 
issues facing our region. 

5. San Diego County lacks a community -wide agenda to build capacity in science and 
technology. This vacuum drives fragmentation and increases competition among 
individual programs. As  a result, donor coalitions form around programs with strong 
advocates, but there is no coordinated effort to build on programs that work.   

This landscape looks no different than that of many other metro areas around the country.  
The findings of this gui de suggest that a strategic response will require all of the key stake- 
holders in the donor community to take action:  

¥ Companies should apply the same  rigor to investing in math and science education  
that they do to succeed in the marketplace; 

¥ Trade associations should seek to align their members around mutually reinforcing 
initiatives that work;  

¥ Philanthropies  should factor evaluation and sustainability more heavily into their 
math and science education grant making; 

¥ The regionÕs leading corporate and philanthropic donors  should collaborate in a 
conducting a joint inventory of their  commitments to pinpoint overlapping interests;  
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¥  A DonorÕs Leadership Forum should be established to set objectives and align 
priorities; and  

¥ A high -level dialogue between d onors and educators should be held periodically to 
deepen cooperation in improving math and science education county -wide.  

Fortunately, San Diego County has the resources and commitment to meet these 
challenges. 
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