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The United States faces a growing economic challenge — a

substantial and increasing shortage of individuals with the Graduation Rates Not

skills needed to fill the jobs the private sector is creating. Keeping Up With Job Creation
The country faces the paradox of a crisis in unemployment Number of graduates in computer

at the same time that many companies cannot fill the jobs science versus projected job openings in
they have to offer. But these problems are not unrelated. computing requiring at least a bachelor's.

Throughout the nation and in a wide range of industries,
there is an urgent demand for workers trained in the STEM

fields — science, technology, engineering and mathematics o Lo

— yet there are not enough people with the necessary skills () 10000

to meet that demand and help drive innovation. Even more o ’

troubling, too few American students are achieving the lev- ('\]~ 100,000

els of education required to secure jobs in innovation-based (@]

industries, especially students who have historically been i 90,000

underserved and underrepresented. The result compounds

our economic problems, as many students fail to achieve 80,000

their full individual potential and, as a country, we fail to

achieve our full national economic potential. Every job in 0000

technology that is unfilled also means the loss of as many as -

five other jobs.* It is a problem that ultimately affects every- '

one across the country. 50,000
As the company that spends more on research and

development (R&D) than any other in the world, Microsoft 40,000

sees these problems firsthand. Like companies across the o

information technology sector, we are opening up new jobs g 30,000

in the United States faster than we can fill them. We now @

have 6,000 open jobs in the country, an increase of 15 per- 5 20,000

cent over the past year. Over 3,400 of these jobs are for o

researchers, developers and engineers, and this total has g o

grown by 34 percent over the past 12 months. = 0

We know we are not unique. The U.S. government
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estimates that there are 3.7 million open jobs in the U.S. 8 g 3 g §§ %
economy.” Amid this total there is a well-documented na- AT 58 %8
tional shortage of individuals with engineering and com- o LI, : E 2 Dég
puter science skills. Unemployment in computer-related S5 5 E8Ecyg
occupations has fallen to just 3.4 percent, or less than the % E < g S_i
traditional rate for “full employment.” And most available = :é g 5 § ©
analyses indicate that this shortage is going to get worse. - < ﬁ
As one recent study predicted, between 2010 and 2020, =

the American economy will annually produce more than
120,000 additional computing jobs that will require at least Source: Graduation numbers from IPEDS 2010 Computer Science Degrees.

/ 4 ' . : Forecast job openings based on U.S. Bureau of Labor Statistcs forecast of 1.22
a bachelor's degree,* but the country's higher education 2o )2 SBe90
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system is currently producing only 40,000 bachelor’s
degrees in computer science annually.”

Microsoft spends 83 percent of its worldwide R&D
budget in the United States. But companies across our
industry cannot continue to focus R&D jobs in this country if
we cannot fill them here. Unless the situation changes, there
is a growing probability that unfilled jobs will migrate over
time to countries that graduate larger numbers of individu-
als with the STEM backgrounds that the global economy
so clearly needs. In the short-term this represents an unre-
alized opportunity for American job growth. In the longer
term this may spur the development of economic competi-
tion in a field that the United States pioneered.

There is an urgent demand
for workers trained in the
STEM fields, yet there are

not enough people with
the necessary skills to meet
that demand and help
drive innovation.

Just as this challenge is not unique to Microsoft, it is not
unigue to the information technology sector. In a very real
way, a large majority of companies across the country have
become software companies. Across the manufacturing and
services sectors, software plays a vital role in core business
processes, from the assembly line to the cash register. This
means that companies across the economy increasingly
need individuals who can develop and deploy customized
software to support their business. The same is true in the
public sector as well.

Rather than simply watch these economic forces
continue to unfold, we have decided to help. Last week we
announced Microsoft YouthSpark.® Through YouthSpark, we

are reorienting a large portion of corporate philanthropy
to focus on these challenges, investing $500 million in a
wide range of company resources over the next three years
to expand opportunities for education, employment and
entrepreneurship for over 50 million young people in the
United States and 300 million youth worldwide. We have
also decided to speak out, both to draw attention to this
problem and to advocate for broader steps to address it.
Having spent significant time working with and learning
from others and studying the problem ourselves, we are
optimistic that the country can take both short- and longer
term steps to address these issues. But we need to summon
the national will to do so.

What we need, in short, is a two-pronged approach that
will couple long-term improvements in STEM education in
the United States with targeted, short-term, high-skilled
immigration reforms. If done correctly, the latter can help
fund the former. Put together, this approach can create a
more effective national talent strategy to keep jobs in the
U.S. by providing a supply of skilled employees who can fill
these jobs here, both now and in the future.

Although most education policy decisions in the U.S.
quite properly are made at the state and local levels, we face
a national problem that calls at least in part for a national
initiative. Borrowing from what we saw work effectively in
many states as part of the recent Race to the Top initia-
tive, we believe the country needs a national Race to the
Future initiative that would provide incentives and finan-
cial resources for the states to strengthen STEM education.
There are a number of focused initiatives that this could
address. We believe it should include, among other things,
funding for states to:

(1) Strengthen K-12 STEM education by providing
additional resources to recruit and train STEM
teachers and implement Common Core State
Standards and Next Generation Science Standards
that will better prepare students for college
and work in these disciplines

(2) Broaden access to computer science in high
school to ensure that all students have the
opportunity to gain this foundational knowledge
and explore careers in computing
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(3) Address our national crisis in college completion
by helping students who start college to finish it
faster and expand higher education capacity to
produce more STEM degrees, with a particular
focus on computer science

Each of these steps is important. To have an impact,
each will also take time. To be effective in keeping jobs in
the United States, we also need targeted high-skilled immi-
gration reform. We believe this should take two forms. First,
Congress should create a new, supplemental allocation of
20,000 visas annually for STEM skills that are in short sup-
ply. Second, it should take advantage of prior unused green
cards by making a supplemental allocation of 20,000 new
green card slots annually for workers with STEM skills.

Because education and immigration opportunities
should go hand-in-hand, we believe it would be appro-
priate to require employers to make a meaningful finan-
cial commitment toward developing the American STEM
pipeline in exchange for these new visas and green cards.
Those funds would help pay for the STEM education invest-
ments across the country that would be part of a Race to the
Future initiative. Based on our own analysis, we believe that
it would be fair and feasible to require an investment of
$10,000 for each of these new STEM visas and $15,000 for
each of these new STEM green cards. This would raise up to
$500 million per year — or $5 billion over a decade — that
the federal government could use to distribute to the states
where STEM education investments are needed.

Ultimately we cannot expect to build the economy of
the future with only the jobs of the past. We must prepare
the next generation for the waves of technological innova-
tion that are on the horizon in every field. We are commit-
ted to doing our part and hope business, education and
government can come together to pursue this common
goal. We know that the proposals in this paper do not have
all the answers. But we believe they can help us move in the
right direction.
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» THE CHALLENGE AND
THE CONSEQUENCES

Today's global economy depends increasingly on techno-
logical and scientific innovation, leading to the creation of
new kinds of jobs, which in turn require new kinds of skills.
Other countries have been quick to react to these changes,
and some have begun to pull ahead in STEM fields. The
United States, however, has been slower in responding.

The challenge the United States faces in part is one of
educational attainment. Our success will depend largely on
our capacity to develop critical STEM skills and to cultivate,
attract and retain talented individuals in STEM fields. We
need more engineers, computer scientists, mathematicians,
healthcare professionals, STEM teachers and other highly
skilled workers. This is not to suggest that other disciplines,
including those in the liberal arts, are any less crucial; we
need a better educated and more technologically adept
American workforce in all areas, with higher rates of college
degrees and high-skilled credentials, so that our citizens are
prepared to meet the requirements of today's and tomor-
row's jobs. Yet the situation in STEM is especially dire.

Beyond the overall risk to
national competitiveness
and economic growth, this

Is a growing personal crisis
for our country's younger
generation.

By many measurements, we are falling behind the rest
of the world in the STEM disciplines. In the United States,
only about 4 percent of all bachelor's degrees awarded in
2008 were in engineering, as compared to approximately
19 percent throughout all of Asia and 31 percent in China in
particular.” Between 2010 and 2020, there will be at least 1.2
million job openings in computing professions that require

» A NATIONAL TALENT STRATEGY
* RACE TO THE FUTURE: STRENGTHENING
AMERICA'S STEM PIPELINE
* BRIDGING THE GAP WITH HIGH-SKILLED
IMMIGRATION REFORM

Bachelor's Degrees Awarded
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at least a bachelor’s degree,” yet at our current pace we will
not produce even half the number of U.S. graduates needed
to fill those positions.” And the gap is not limited to science
and engineering jobs. A June 2011 McKinsey Global Institute
report predicts a shortfall of 1.5 million “data-savvy” manag-
ers and analysts by 2018." The result is that employers in
many industries across the U.S. are unable to fill high-skilled
American jobs with high-skilled American workers, a trend
that seems all but certain to continue if we fail to act.
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At Microsoft, we have experienced the growing short-
fall of high-skilled STEM workers firsthand. In August 2012,
Microsoft had more than 3,400 unfilled research, devel-
opment and engineering positions in the United States,
a 34 percent increase in our number of unfilled positions
compared to a year ago. This trend is unsurprising, given
the dramatic difference between the unemployment rate for

U.S. Unemployment Rate
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high-skilled workers in computer-related occupations (3.4
percent) and the overall unemployment rate (8.1 percent).**

Beyond the overall risk to national competitiveness and
economic growth, this is a growing personal crisis for our
country’'s younger generation. We see an increasing gap
between those who are prospering and the growing num-
ber of young people being left behind because they lack the
education, skills and/or real-world opportunities to succeed.
Too many of our country’s youth face an opportunity divide.

Demographics are making this divide even more acute.
The U.S. population is expected to grow to 400 million by
the year 2039, at which point minorities will represent 49
percent of the total population.”” Yet we know that these
students have been historically underserved in our nation’s
schools, making the challenge we face even greater in these
communities. For instance, in 2011, 39 percent of white
Americans between the ages of 25 and 29 had at least
a bachelor's degree, as opposed to only 20 percent of
African-Americans and less than 13 percent of Hispanic
Americans in the same age range.” In 2008, Hispanic Amer-
icans, African-Americans and American Indians — who,
together, make up 26 percent of our country’s working pop-
ulation —accounted for only 9 percent of U.S. workers in
the fields of science and engineering, and only 11 percent of
U.S. graduates with science or engineering degrees.*

We have seen firsthand some of these challenges in our
home state of Washington, especially in the area of STEM
education. During the 2010-2011 school year, only 439
students in Washington took the Advanced Placement ("AP”)
computer science exam, which is itself a serious problem.
Even more concerning was that only 12 of these students
were Hispanic American, only four were African-American,
and only 99 were female.”” Any solution must include a
clear focus on strategies that better encourage and support
minority populations and young women to pursue careers
in science and engineering. There is a direct nexus between
providing economic opportunity for all students and main-
taining our country’'s competitiveness in the global econo-
my. Closing the achievement gap has become an economic
imperative.

For the country, the ongoing talent crisis endangers
long-term growth and prosperity. For individuals, it in-
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creases the threat of unemployment, especially for young
people. During the current recession, unemployment rates
have been more than twice as high for those with only a
high school diploma (8.8 percent) than for those with a
bachelor's degree or higher (4.1 percent).*® And the emerg-
ing opportunity divide facing our young people affects
everyone in our country, not just those struggling to find
work. In the United States, 6.7 million young people are
neither working nor in school, representing an estimated
aggregate cost to taxpayers of $1.56 trillion and a cost
to society of $4.75 trillion."” The costs of an underskilled,
underemployed workforce, together with the risk of declin-
ing competitiveness and stalled economic growth, pose a
significant threat to America’s future.
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Drawing on our own experience and working

with and learning from others, we have identi-
fied specific ideas and recommendations that :
we believe can begin to address the real threats
to employment and economic competitiveness

our country faces.

Our ideas include:
Part 1

- Concrete actions to strengthen
America’s STEM pipeline of skilled
and educated workers so that
we can meet the future projected
workforce needs with American
citizens. In essence, we need a
national “Race to the Future”
initiative.

Part 2

- Targeted changes to high-skilled
immigration to both bridge the
short-term skills gap and help
fund some of the investments
needed to strengthen the STEM
pipeline.

Taken together, these ideas are a national

talent strategy focused on strengthening our -

competitiveness, creating jobs and growing
the American economy.
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Race To The Top

The U.S. federal government created the $4.35 billion Race to the Top (RTTT)
program in 2009, funding it as part of the American Recovery and Rein-
vestment Act. The program has proven successful in spurring educational
innovation among the states and should serve as a model for future funding
initiatives at the U.S. Department of Education.

RTTT created a peer-reviewed grant process in which states could
compete for funding to support improvements in one of four areas:

+ Development and use of common,
high-quality standards and assessments

* Implementation and use of data systems
to improve instruction
+ Fostering great teachers and leaders
+ Turning around the lowest-performing schools

Three initial rounds of state competitions were held to support reforms
in these areas. Twenty-one states and the District of Columbia received ini-

: tial grant awards. A district-level competition is now underway to augment
. these state-level programs by bringing more funding directly to the local

level.

RTTT has been successful in driving a wide range of reforms because it
established a common set of objectives for states to pursue, but did not pre-
scribe specific strategies for reaching those goals. Historically, federal edu-
cation funding policy has taken a top-down, compliance-driven approach,
imposing detailed rules, processes and reporting requirements on states in
order to receive core federal funding. In contrast, RTTT presented a set of
clearly defined strategic outcomes, established clear criteria for evaluating
proposals, and allowed each state to develop programs and policies based
on the needs of its students, parents and educators. RTTT also provided a
strong incentive in the form of additional funding to spur development and
implementation of policies with the potential to significantly grow student
learning and achievement.

Federal education policymakers should continue to focus on outcome-
based policies that provide both flexibility and significant financial incen-

- tives. With the skills gap a growing problem nationwide, more emphasis

in future RTTT-like funding cycles should be placed on rewarding innova-

. tive programs to significantly improve STEM outcomes — at all levels of

education.

For more information on RTTT, see www.ed.gov.

.
.............................................................. >
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Part 1: Strengthening
America's STEM pipeline

Strengthening America’s STEM pipeline will require
public-private partnerships as well as collaborations across
federal, state and local governments. These partnerships
and collaboration will be most effective if they are based
on common principles in a Race to the Future that provides
incentive financial resources to state and local government
to support a common set of objectives, while not prescrib-
ing specific strategies for reaching those goals. Strength-
ening the STEM pipeline requires us to 1) strengthen K-12
STEM education, 2) broaden access to computer science in
high schools, 3) increase STEM capacity in higher education,
with a special focus on computer science, and 4) help more
students obtain post-secondary credentials and degrees by
addressing the college completion crisis.

Only 8% of college
freshmen in the U.S.

end up graduating
with a STEM degree.

Goal No. 1: Strengthen K-12 math and
science teaching and learning to better
prepare students for college and
possible careers in these disciplines

Our K-12 educational system is not producing enough
high school graduates who are prepared for success in
college — particularly success in STEM fields of study. A
lack of preparedness has lasting effects. In 2011, only 45
percent of U.S. high school graduates were prepared for
college-level math, and only 30 percent were prepared for
college-level science.” Only 8 percent of college freshmen

* RACE TO THE FUTURE: STRENGTHENING
AMERICA'S STEM PIPELINE

: Common Core State Standards

The Common Core State Standards (CCSS) Initiative is a
state-led effort coordinated by the National Governors
Association (NGA) and the Council of Chief State School
Officers (CCSSO). The initial subjects included are Eng-
lish language arts and mathematics in grades K-12. The
standards were developed in collaboration with teachers,
school administrators and experts to provide a clear and
consistent framework to prepare our children for college
and the workforce. These standards define the knowledge
and skills students should have upon high school gradu-
ation in order to succeed in college courses and in work-
force training programs. The standards:

+ Are aligned with college and work expectations
+ Are clear, understandable and consistent

+ Include rigorous content and application
of knowledge through high-order skills

+ Build upon strengths and lessons of
current state standards

+ Are informed by other top-performing
countries, so that all students are prepared
to succeed in our global economy
and society

* Are evidence-based

Next-Generation Science Standards

Through a collaborative, state-led process managed by
Achieve*, new K-12 science standards are being devel-
oped across disciplines and grades to provide all students
with an internationally benchmarked science education.
The NGSS will be based on the Framework for K-12
Science Education developed by the National Research
Council and describes a vision of what it means to be pro-
ficient in science. These standards are being developed
in collaboration with teachers, school administrators and
experts. (*Achieve is a bipartisan, nonprofit organiza-
tion that helps states raise academic standards, improve
assessments, and strengthen accountability to prepare
all young people for postsecondary education, work and
citizenship.)
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in the U.S. end up graduating with a STEM degree.”” The
problem is especially acute for girls, low-income students
and minorities.

Our students also are falling behind their international
peers. One recent study showed that 15-year-old students
in the United States scored significantly lower in math
literacy than 15-year-old students in 17 other developed
countries. Only five developed countries had scores mea-
surably lower than the United States.””

There is now a well-researched, widely accepted K-12
education reform agenda that includes adoption of interna-
tionally benchmarked standards and assessments, improve-
ments in teaching quality, new ways to teach and experience

Of 34 OECD Countries, The
U.S. Ranks 17th in Math
(Chart Shows Selected Countries Only)
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STEM, and greater accountability and measurement tools
to make sure every student is getting access to a high-qual-
ity STEM education. It is time to make sure this agenda is
properly supported and implemented.

Implement new math and science

national standards across the country

To prepare students for college and/or a career after
high school, students and teachers need a clear definition
of what skills are expected, and teachers need a clear system
to assess if their students have learned these skills. In STEM,
the Common Core State Standards and the Next Generation
Science Standards* and their companion assessments — all

Of 34 OECD Countries, The
U.S. Ranks 17th in Science
(Chart Shows Selected Countries Only)

500
450
= 400
350

Average Scale Score

C ©® ©® 20T £T g9 O C >Cc U O
sc=cc52E800sgg5 g0
O © g © ®© © .= © C T+ o 9%
©c c O = O = - c o — o
E—@@@ - v - O
- © 2 < o LEL/) w = LDE
U35 oNE—R o )
+
< O = ¥ )
z 5 =
mq) c
5= )
c
)

RECOMMENDATION 1.1

Source: Data Courtesy of Education Trust/OECD



RECOMMENDATION 1.2

Race To The Future: Strengthening

America’s STEM Pipeline

of which are internationally benchmarked — do just that.
A Race to the Future initiative would accelerate the adop-
tion of these standards by providing resources and technical
assistance to states, districts and schools that want to move
to implement these standards and assessments quickly and
with fidelity.

Recruit more K-12 STEM teachers and

invest in training resources for them

A significant barrier to high-quality K-12 STEM edu-
cation is the shortage of qualified teachers. A Race to the
Future initiative should include steps to address this short-
age by providing incentives to states that increase their ef-
forts to attract, train, support, retain and reward effective
teachers, driving toward a common goal of more K-12
STEM teachers that are fully equipped. A Race to the Future
could provide financial incentives to encourage more math
and science graduates to consider careers in teaching. It
could encourage mid- and end-of-career professionals to
pursue opportunities in the classroom through expedited
routes to certification. This mechanism should also reward
states that provide more support to the professional devel-
opment of STEM teachers.

The Common Core State Standards and Next Gen-
eration Science Standards create an opportunity to build
a consistent and high-quality professional development
approach and content across the country. These will provide
teachers and school principals with consistent and clear di-
rection regarding what their students are expected to learn
and what teachers are expected to teach, enabling them to
focus more of their professional development time on how
their teaching practices can improve.

* RACE TO THE FUTURE: STRENGTHENING
AMERICA'S STEM PIPELINE

Innovate in STEM delivery and
teaching practices

New approaches to STEM curriculum delivery — includ-
ing leveraging new technology — will help inspire our K-12
students and improve outcomes. Schools need help to in-
Crease access to quality programs inside and outside of their
schools. A Race to the Future would reward states that invest
in these programs and find new ways of working to ensure
interested students stay on a STEM pathway. Ideas to pursue
include:
« High-quality digital and blended learning models
» STEM-themed schools
« Externships for teachers to work alongside
industry professionals
» Hands-on activities, practice and problem-solving
+ Advanced learning opportunities such as
Advanced Placement and dual-enroliment
programs for college credit.
« Internships and mentorships for students
« After-school STEM enrichment programs

Public-private partnerships can play an important role.
In Washington state, for example, Microsoft and others
founded Washington STEM, a nonprofit organization that
invests in and helps scale innovative approaches to STEM
education.

These concrete steps are not all that is needed, but they
will play an important part in improving STEM outcomes in
K-12 and help close the college-ready gap in STEM that is
so critical to our long-term success.

RECOMMENDATION 1.3
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Goal No. 2: Broaden access to
computer science in high school

Computer science is the foundation for much of today’s
innovation economy, and many of the new jobs being cre-
ated — and which employers are looking to fill — are in this
field. The need reaches beyond the information technology
sector. Many companies across the economy now use com-
puting technology as a core part of their business and their
competitive advantage. And beyond the direct application
of computer science skills to software development, study-
ing computer science provides students with knowledge
and skills useful in a wide range of modern careers, which
are increasingly analytical and STEM- based.

Despite its critical and
growing importance

computer science is
taught in only a small
minority of U.S. schools.

Despite its critical and growing importance, computer
science is taught in only a small minority of U.S. schools.
There currently are just over 42,000 high schools in the
United States.”” But only 2,100 of them were certified to
teach the AP computer science course in 2011, and in fact
only 21,139 students took the AP exam.” Ironically, given
the growing importance of computer science, the subject
accounted for only 0.6 percent of all AP tests taken last year,
down from 1.6 percent of all tests in 2000. The challenge
is clear: Across the country there simply are not enough
teachers qualified to teach rigorous and engaging computer
science courses. In addition, students often do not get core
graduation credit for taking computer science, creating a
significant disincentive even when the opportunity to study
computer science exists. Compounding these problems is a

* RACE TO THE FUTURE: STRENGTHENING
AMERICA'S STEM PIPELINE

: What Is Computer Science?

. One of the challenges around expanding access to rigor-
: ous and engaging computer science in K=12 is the lack of
- understanding around what “computer science” education
. entails. Computer science education encompasses “the
study of computers and algorithmic processes, including
: their principles, their hardware and software designs, their
. applications, and their impact on society."”! A few of the
: topics and activities that might be included in a computer
: science course”” include:

« Algorithmic problem-solving

« Computing and data analysis (managing,
processing, visualizing and interpreting data)

* Human-computer interaction

» Modeling and simulating real-world problems

« Creating and manipulating graphics

» Programming (including game design)

« Security (including cryptography)

» Web design (illustrating principles of
programming, human-computer interaction
and abstraction)

« Robotics (designing and programming)

« Ethical and social issues in computing

: Foundational computer science courses in K-12 teach the
: fundamental concepts of computing, much like a physics
: course teaches fundamental concepts around the laws of

motion and energy. The new AP computer science course
: under development? focuses around seven big ideas
- at the core of computer science —creativity, abstraction,
. data, algorithms, programming, Internet and impact —
- that are fundamental to computer science, but applicable
: to analysis in many disciplines.
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lack of understanding of what computer science is, making
it difficult to drive the needed changes.

A Race to the Future initiative should set a new national
goal to give all high school students in the U.S. access to
computer science. This would ensure that all young Ameri-
cans would have the opportunity to develop an interest and
acquire initial knowledge and skills in this important subject.
To be clear, we are not advocating that every high school
student in the country should have to take the course. But
every student in every school should have the option and
the opportunity to make this choice.

Computer science is the
foundation for much
of today's innovation

economy, and many
of the new jobs being
created are in this field.

Recruit and prepare more high
school computer science teachers
and provide them with the
resources they need to succeed

A Race to the Future initiative should provide incen-
tives and funding for the states to address the high school
computer science shortage by investing in teacher recruit-
ment, preparation and retention. And because computer
science is a rapidly changing field, this will require networks
for support among new and experienced teachers and
ongoing professional development. Federal and state STEM
educational programs should direct funding and provide
professional development for these purposes, and they
should continue to support research on computer science

pedagogy.

* RACE TO THE FUTURE: STRENGTHENING
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: Computer Science - It's Not Just

: About Working for IT Companies

. In the 21st century, information technology is permeating
many aspects of daily life and big data, software, and the
. Internet are being integrated into businesses and products
. throughout society. The knowledge and skills learned from
studying computer science prepare students for careers in
: a variety of sectors. Examples include:

: In information technology — designing security software
- and hardware systems or developing mobile communica-
. tion devices, networks and applications

+ In manufacturing — designing and using
simulations to improve products

* In healthcare — exploring the vast quantities
of data produced by new DNA sequencing
techniques, developing new remote
monitoring systems for patients, or designing
security and privacy for medical records

* In retail — analyzing data to predict trends and
improve inventory management

* In weather forecasting — developing and
interpreting models that predict the behavior
of hurricanes.

* In the arts — designing new special effects for
movies or composing digital music.

+ In financial services — designing and overseeing
automated trading services.
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It is also important that a Race to the Future rewards
states for taking the steps needed to ensure that qualified
computer science teachers are recognized for their skills.
This requires improvements in the process for teaching cer-
tifications in this field. Unlike some disciplines, there is often
no clear path for current or prospective teachers to learn
to teach computer science. Most states do not offer a cer-
tification or even an endorsement for teaching computer
science, and when states do have a certification program, it
is often either not applied consistently or not grounded in
appropriate computer science content.”” As a result, there
is a need to develop new pathways for computer science
teachers to become certified, and these should include
alternative and flexible routes to certification that ease the
transition for teachers currently trained in other areas.

These changes will also require support from other
institutions. Colleges and universities should expand their
development programs for pre-service and in-service
teachers to prepare them to offer rigorous computer
science courses, as well as provide ongoing professional
development and support. Technology can be used to
facilitate communities of teachers, the dissemination of
materials, and the development and deployment of high-
quality blended and online learning environments.

We also believe that companies in the private sector
and the philanthropic community also have a positive role
to play in supporting and enabling the expansion of access
to computer science. As but one example, the Technology
Education And Literacy in Schools (TEALS) program?®*
recruits, mentors and places high-tech professionals as
part-time teachers in high schools unable to offer computer
science courses on their own. Since its founding by a
Microsoft employee in 2009, TEALS is responsible for bring-
ing more than 75 sections of computer science into schools
that did not previously have them, including 20 new AP
computer science classes, and has “graduated” three schools
to be able to provide computer science offerings on their
own.” TEALS will continue to expand for the 2012-2013
school year, with more than 120 TEALS volunteers work-
ing with teachers in 37 high schools in eight states to teach
computer science to more than 2,000 students.
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Computer Science Prepares Students
. for a Wide Range of Careers

The breadth of ways in which computing knowledge pre-
- pares people for multiple careers is borne out by look-
ing at the people working in computing occupations by
sector: 9 percent are in information services, 12 percent
- arein financial services, 36 percent are in professional and
business services, 7 percent are in government and pub-
lic education services, and 12 percent are in manufactur-
ing.>* Conversely, even those whose majors were not in
computing often move later into occupations focused in
- these areas; of the 2.2 million workers in computer and
. math occupations in 2009, 35 percent had computing or
math-related degrees, 27 percent had degrees in other
STEM fields, and 39 percent had non-STEM degrees.?>*
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Ensure core credit for computer
science and include computer
science in accountability measures

Today, only nine states allow computer science cours-

es to count as either "core” math or science courses. This
means, in short, students that take computer science only
receive elective credits for their effort and get no credit
toward either math or science requirements.
We need to reward states for making computer science
courses count as part of a student's core graduation and
college-entrance requirements, either as mathematics,
science or a similarly-required computer science credit. This
will remove a current disincentive for high schools to offer
and for students to take computer science.

Nine States that Count

Computer Science Toward

“Core” Graduation Requirements
(Area in which Computer Science Credit is Counted)

Georgia Science
Missouri

New York

North Carolina

Oklahoma

Oregon

Rhode Island

Texas

Virginia

Source: Source: Running On Empty: The Failure to Teach K-12 Computer Science in the
Digital Age. CSTA, ACM (2010)
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Rigorous computer science knowledge should be
incorporated into educational accountability standards
and assessments.”® This includes the Next Generation
Science Standards, which are currently being developed.
Unfortunately, the draft of these standards, released this
past spring, currently does not do enough to integrate
fundamental computer science concepts.”” Currently, more
than two-thirds of states have few or zero upper-level stan-
dards for computer science instruction.” Strong standards
will ensure that computer science education becomes a
priority for schools around the country and that educators
know what is required to teach and learn computer science
at the high school level. States or school districts quite prop-
erly set graduation requirements and standards. However, a
Race to the Future initiative should incentivize and help fund
the changes that are needed to ensure strong standards
and assessment in this important field.

Raise awareness of what computer
science is and why it matters

Currently, schools will not invest time or resources into
offering computer science if principals, parents, policymak-
ers and students do not understand its importance. There
continues to be confusion about what computer science
education is, what it is not, and why it matters. For example
many people still confuse computer science with learning to
use a computer or software applications.

It is important to raise awareness of the nature of com-
puter science education, which includes teaching deeper
computing and computational concepts — how to tease
insight out of massive quantities of "big data,” for example,
or how to integrate security into the design of a computer
network or system. It is also important for all stakeholders to
have ready access to information about the ways in which
computer science education teaches skills that are useful
beyond the computing and software sectors.
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Goal No. 3: Help Americans get the
degrees and credentials that 21st
century jobs require

The “dual unemployment rate” and the nature of newly
created, high-skilled jobs together make clear that that the
workforce needs more people with post-secondary quali-
fications and experience, and that these qualifications and
experience greatly improve prospects in the job market.
Indeed, recent studies predict that by the year 2018 nearly
two-thirds of all new jobs created in the United States will
require a post-secondary credential, such as a technical cer-
tificate, or a community college or four-year degree.*

Ironically, the principal problem today is not persuading
young people to start college. The problem is helping them
to complete it. In short, students are not completing college
at nearly the rate they are entering college, and this is rap-
idly emerging as a crisis that deserves the nation’s attention.

The numbers tell the story. More than 70 percent of
high school graduates now enter some form of advanced
training or education within two years of receiving their high
school diploma.”” And these types of high figures hold true
across racial and ethnic groups.” But only a little more than
half of U.S. students who enter a four-year, full-time bach-
elor's program actually graduate — within six years.** And in
the nation’s community colleges, less than 30 percent of the
students who enroll in a two-year certificate program actu-
ally complete this program within three years.”> As a result,
the United States now ranks only 15th in the world in terms
of the percentage of 25-to-34-year-olds who achieve post-
high school degrees.*®

College completion rates are even worse for minority
students. For example, only 49 percent of Hispanic stu-
dents and 42 percent of African-American students attend-
ing four-year colleges full time ultimately complete their
degrees within six years, compared with 60 percent of white
students.”’

At this rate, the current generation of college-age
Americans is in danger of being less educated than their
parents’ generation, a first in our nation’s history.”* The need
for improvement is especially acute in the STEM fields, as
fewer than 40 percent of students who enter college intend-
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Part-Time Students Face
Greater Challenges Graduating

% of Students Achieving The
Qualification in Given Time Frame

Full
Time

Part
Time

1-year Certificate Within 2 Years

27.8% 12.2%

2-year Assoicate’s Within 4 Years

18.8% 7.8%

4-year Bachelor’s Within 8 Years

60.6%

24.3%

Source: Complete College America - “Time is the Enemy,” September, 2011
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Minority and Low Income Students Face Even Bigger Challenges
% of Students Achieving The Qualification in Given Time Frame

2-Year Assoicate’'s 4-Year Bachelor’s 2-Year Assoicate’s 4-Year Bachelor’s

in 3 Years in 6 Years in 3 Years in 6 Years
African American African American
() ()]
£ £
= [
= s
z L
7.5% 39.9% 2.1% 14.5%
Hispanic Hispanic

11.1% 46.5% 2.6% 16.7%

Older (25+ Years At Entry) Older (25+ Years At Entry)

14.4% 27.0% 4.6% 10.6%

Low-income (Pell Grant) Low-income (Pell Grant)

11.8% 45.2% 4.3% 17.3%

Source: Complete College America - “Time is the Enemy,” September, 2011
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ing to major in a STEM field end up completing a STEM
degree.”

In short, we need to take new steps as a country to
help more students, especially in STEM fields, not just go to
college but successfully complete it.

Incentivize and fund strategies that
recognize the realities of today’s
student body

The solution to current college-completion problems
lies in an understanding of their nature and origins. The
demographics of the country and its college age popula-
tion have changed. Today's reality is that only 25 percent
of U.S. college students attend school full-time and live on
campus, while the other 75 percent are juggling families,
jobs and commuting to class in addition to their studies.”
Nearly 40 percent of college students today are only able
to attend part time.* In the nation’s community colleges,
this juggling is even more widespread. At these colleges,
60 percent of the students hold jobs that involve working
more than 20 hours a week, and 25 percent of students are
currently working more than 35 hours per week.”

Students juggling commutes, families and jobs are
often referred to as “nontraditional students” — but in fact
they are the new majority. The nation’s college system has
not adjusted sufficiently to the needs of this new majority,
and as a result students are spending longer than ever in
college. The longer students spend in college, the more
debt they accrue, and the harder it is for them to graduate.
As it has been aptly described, for these students “time is the
enemy” of college completion.”

College completion and credential attainment need
to become a more realistic goal for the vast majority of
our students and workers. Achieving this goal requires a
significant shared responsibility from colleges, businesses
and government to help American higher education meet
the needs of today’s students.

A Race to the Future initiative should prioritize money
to help colleges and universities implement strategies that
help students get degrees on time while balancing the de-
mands of work and family.* It should reward colleges that
restructure their academic schedule to support the more
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complicated needs of nontraditional students. One example
of a possible reform would be holding classes within the
same block of time every day to allow students to hold down
jobs while they study. This would represent a big step for-
ward compared, for example, to a schedule that requires a
student to attend one class from 9:00 to 10:00 in the morn-
ing and another from 2:00 to 3:00 in the afternoon.

Another strategy that could help would be offering
more academic terms year round to provide students the
opportunity to complete their degrees in less time. This
concentration of class time would also create a cohort of
students interacting more frequently with each other and
with their professors. Schools should also be rewarded for
creating peer support and learning networks that connect
students to others in their program, strategies that have
been shown to improve the retention of students. Finally,
some classes can be taught more efficiently by using hy-
brid approaches that mix online and classroom learning to
reduce classroom time.

Make degree programs easier to
navigate from start to finish

At most colleges and universities, students have to sign
up every term for individual and unconnected courses, with
too few safeguards in place to keep students on track to
earn the credits they need to graduate on time. Successful,
large-scale programs and systems around the country have
proved that by utilizing informed choice and structured de-
livery, students can successfully balance jobs and school —
and are much more likely to graduate.”

A Race to the Future initiative should reward universi-
ties and colleges that come up with strategies to simplify
course registration, making it easier for students to enroll
in a single, coherent program, and creating on-time degree
plans for all their students. These “guided pathways” can
keep better track of how students are doing in their majors
by flagging required courses, alerting them when they are
falling behind in their requirements, and generally making
it simpler to get information about how likely they are to
complete their degree on time.

Guided pathways can also help colleges plan their
course offerings at any given time to meet student demand

RECOMMENDATION 3.2
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and ensure students are able to stay on track. These path-
ways can also be a valuable tool to help match students’
aspirations with the needs of the job market, especially in
STEM-related fields.

Incentivize colleges to focus on
completion rates and ensure
transparency

States have a significant stake in helping their public
colleges and universities successfully graduate more work-
ready students. To be successful, states must hold them-
selves, their students and their educational institutions
accountable. State governments could incentivize colleges
to improve their graduation rates, by distributing at least
some of their funding to colleges based on the number of
degrees completed — not the number of students enrolled
— as well as the number of students successfully transfer-
ring from two-year to four-year colleges, and the number of
courses have completed on time.”

While we need to focus on overall college completion
rates across the board, the problem is particularly acute in
STEM fields, and most acute in computer science. In the
Race to the Future, state governments should be rewarded
for showing that their colleges have increased their capac-
ity for science, math, engineering, and computer science
degrees, and rewarded for the attainment of degrees in
those fields by U.S. citizens.

States also have an important role to play in ensur-
ing accountability and transparency. Improved and more
complete data on annual graduation rates, transfer rates,
and total number of degrees awarded are important mea-
sures to help identify what is working. States should share
and publish the data needed to drive reform and a focus
on completion. They should also serve as a clearinghouse
of best practices that allow the rapid scaling of successful
reforms. And states can provide students with online
access to important information on college graduation and
job-placement rates when they are first deciding where
to enroll.

At the federal level, a Race to the Future initiative should
reward states that make progress in college completion
rates in general, and in the number of students graduat-
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ing with STEM degrees in particular. At the same time, the
federal accountability programs need to better track all
students, not just those attending college full time and living
on campus. The federal government’s Integrated Postsec-
ondary Education Data System (IPEDS) currently does not
count what happens to part-time students — who make up
about 40 percent of all post-secondary students in the U.S.*
— or track the success of transfer, low-income, or remedial
students. The National Governors' Association/Complete
College America Common College Completion Metrics can
serve as a strong starting point to enhance accountability.

Increase capacity for STEM degrees
in higher education, with a particular
focus on computer science

As noted above, there is an urgent demand for workers
trained in the STEM fields. In particular, we face a significant
gap between the number of new jobs being created that
require a computer science degree, and the number of stu-
dents graduating in computer science. Colleges and univer-
sities need to begin to assess their capacity and capability to
provide computing education to a larger number and wider
variety of students.

The scale and impact of the change could be significant.
As highlighted in the introduction, in 2010, U.S. institutes of
higher education awarded about 40,000 bachelor’s degrees
in computer science. Matching the predicted demand for
new and replacement people in computing would require
more than doubling the output — a significant challenge
at a time when anecdotal evidence suggests that some
research universities are already being constrained by
faculty or infrastructure limitations into turning away quali-
fied and interested students.”” Attracting computer scien-
tists to academia and investing in lab facilities does require
colleges to invest. But this investment will drive states, and
our national economy, to greater levels of competitiveness
when the need for qualified high-tech workers, across a
broad spectrum of industries, is so high.

As but one example, in Microsoft's home state, the
University of Washington had been turning away three-
quarters of students applying to major in computer science
because the department lacked enough funding. To address

RECOMMENDATION 3.4



Race To The Future: Strengthening

America’s STEM Pipeline

* RACE TO THE FUTURE: STRENGTHENING
AMERICA'S STEM PIPELINE

Students Are Taking Too Long To Earn A Degree
Average Time Take To Earn Qualification.

Associate’'s Degree Bachelor's Degree
Should Take 2 Years Should Take 4 Years
Full-Time Students Full-Time Students
Take 3.8 Years Take 4.7 Years
Part-Time Students Part-Time Students
Take 5 Years Take 5.6 Years

Source: Complete College America - “Time is the Enemy,” September, 2011
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this problem, the University of Washington recently agreed
to increase the budget of the computer science department,
which will allow the program to grant a third more degrees
in the coming years.* These graduates are feeding the
continued growth of a high-tech cluster in Washington state
that is fueling our economy, attracting new investment and
creating jobs.

A national Race to the Future should provide new in-
centives and funding to address this shortfall, incentivizing
public colleges and universities to make the investments
and changes needed to increase the capacity for STEM
degrees and especially computer science degrees.

The private sector can also help play an important role
in helping grow the number of STEM college degrees. For
example, Microsoft and Boeing were instrumental in the
formation of the Washington State Opportunity Scholarship,
a program that helps low- and middle-income Washington
residents earn bachelor’'s degrees in science, technology,
engineering, mathematics and health care. The program
was created by the Washington state legislature in 2011 to
address rising tuition at Washington colleges and univer-
sities and was funded initially with $25 million each from
Microsoft and Boeing and $5 million from the state of Wash-
ington. It has the potential to change thousands of lives and
help secure the state's economic future by enabling and
encouraging Washington students to graduate from Wash-
ington colleges and universities, prepared for the jobs being
created by Washington employers.
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» EXECUTIVE SUMMARY

» THE CHALLENGE AND
THE CONSEQUENCES

Part 2: Bridging the gap with
high-skilled immigration reform

We believe the country's primary focus should be on
strengthening America’s STEM pipeline, so the nation can
close the skills gap and meet projected domestic workforce
needs. But building this capacity will take time, and it will
require significant levels of new funding. To succeed, we
need not only a means of generating new funding to
invest in our future, but a plan to ensure that employers
have access today to the critical high-skilled talent they
need to innovate and compete. As work is done to strength-
en America's STEM pipeline, there needs to be a path for the
best and the brightest innovators in the world to participate
in growing U.S. businesses, creating new jobs and strength-
ening our economy.

To meet both of these needs — a new source of
substantial new funding for American STEM programs and
immediate access to high skilled STEM talent — private-
sector businesses which are the primary source of demand
for STEM talent must take on a new leadership role. Com-
panies in industries that rely on STEM talent are uniquely
well positioned to bring together resources and industry-
relevant ideas for education strategies to complement
existing government programs. Through a new two-part
high-skilled immigration program that incentivizes private-
sector investment, it is possible to create a substantial new
source of funding to build the country’s STEM pipeline while
also ensuring employers' access to essential high-skilled
talent today.

Establish a new and supplemental
allocation of 20,000 H-1B STEM visas
to meet employers’ hiring needs and
generate up to $200 million for
new investments in the American
STEM pipeline

Currently, U.S. immigration regulations provide an
annual limit, or "cap,” of 65,000 H-1B visas, with an addi-

tional 20,000 "cap-exempt” H-1B visas for foreign nationals
who graduate with an advanced degree from a U.S. uni-

» A NATIONAL TALENT STRATEGY
* RACE TO THE FUTURE: STRENGTHENING
AMERICA'S STEM PIPELINE
* BRIDGING THE GAP WITH HIGH-SKILLED
IMMIGRATION REFORM

: What Causes Green Cards

To Go Unused?

: Each year, 140,000 green cards are made available for all
. categories of employment-based applications combined.
: The Department of State releases these green card num-
. bers monthly based on estimates of the demand in each
category. When these green cards are not used during
: the year they are authorized, they are lost and are not
. available for future use without special legislation.

: In FY 2006, for example, over 10,000 employment-based
. visas were left unused as a result of a lack of interagency
: coordination between the Department of State and the
. US. Citizenship and Immigration Service, even though
* there were an estimated 100,000 to 150,000 pending ap-
- plications for employment-based green cards, according
. to the Citizenship and Immigration Services Ombuds-
- man’s Annual Report to Congress in June 2007.

Unused Employment-Based
Green Card Numbers,
FY 1992-2009

As of June 2010, 180,039 of the unused employment-based
green cards numbers had already been recaptured by
special legislation.

Source: Citizenship and Immigration Services Ombudsman, Department of Homeland
Security, Annual Report to Congress, June 2010, p. 35.
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» A NATIONAL TALENT STRATEGY
* RACE TO THE FUTURE: STRENGTHENING
AMERICA'S STEM PIPELINE
* BRIDGING THE GAP WITH HIGH-SKILLED
IMMIGRATION REFORM

FY 2013

FY 2012

FY 2010

FY 2009

FY 2008

FY 2007

I
1 ]

v 2011 |
I
[
]
I R

8 10 12

. Includes statutory H-1B cap and advanced degree exemption

versity. Simply put, the H-1B cap — first established by the
Immigration Act of 1990 — has not kept pace with the
workforce needs of today's modern technological economy.
The demand for H-1B visas first exceeded the annual supply
in September 1997, and the H-1B cap has been exhausted
every year since 2004, even with the introduction of the
additional cap-exempt advanced degree H-1Bs in 2004. In
fact, the only time the H-1B cap was not reached in the
past decade was from 2001 through 2003, when the an-
nual H-1B cap was temporarily tripled to 195,000. In 2008,
H-1B applications were subjected to a lottery, with the U.S.
Citizenship and Immigration Services receiving approxi-
mately 135,000 H-1B visa applications on the first two days
of filing. A lottery was similarly required for 2009 filings. The
H-1B cap was reached even at the height of the most recent
economic downturn, and for 2013, all of the available H-1B
visas for the year were exhausted in only 10 weeks. Most
experts currently expect that the H-1B cap for 2014 will be
used up even more quickly. Once the H-1B cap is reached
each year, employers are left unable to hire high skilled

STEM workers from abroad to fill the gap that exists due
to the shortage of available high-skilled U.S. STEM workers
with the right education and training.”” These impediments
to hiring critically needed talent fundamentally threaten
the innovative capabilities and competitive strength of U.S.
companies.

To provide employers with immediate access to the
highly talented STEM professionals that their businesses
need, a new allocation of 20,000 H-1B visas for foreign
nationals with a U.S. bachelor’s degree or equivalent foreign
degree in a STEM discipline should be established. To qual-
ify for these visas, employers would be required to make an
investment of $10,000 toward the development of future
American STEM workers for each visa sought from the new
allocation. This level of investment per visa is sizeable by
design: It is large enough to represent a material commit-
ment to building America's STEM pipeline, and to ensure
that the visas will only be used to fill immediate, critical
needs for a particular STEM worker’s skills. Yet investing
$10,000 to secure immediate talent is still within reach for
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most employers — from large, established companies to
startups just beginning to build their teams — if they have
a serious need for a particular skill set. This proposal will
not solve the broad shortage of H-1B visas overall, given
the stark disparity between the current supply of H-1B visas
and the demand for skilled workers — particularly during
periods of economic growth. But it will make an appreciable
impact in addressing the talent crisis many businesses face
today due to the shortage of high skilled STEM workers.

In addition to improving the ability of private-sector
employers to meet their STEM-based workforce needs, full
utilization of this new allocation of visas would generate
$200 million in investments for the American STEM pipe-
line annually. The incentive of immediate visa availability
for STEM professionals would also connect participating
employers’ staffing strategies today directly to the effort to
rebuild the American STEM pipeline for tomorrow.

This new allocation fits easily into the existing immigra-
tion system, and would incorporate all of the wage require-
ments, working condition mandates and other workforce
protections that have been carefully built into the H-1B
program.”* This new funding would complement, not
replace, existing general scholarship and job-training
programs administered by the Department of Labor and
the National Science Foundation through current H-1B fil-
ing fees. H-1B dependent employers — those whose U.S.
workforce is made up by 15 percent or more of H-1B work-
ers — would not be eligible to seek these additional visas.

Recapture 20,000 unused employment
based green card numbers annually

to reduce the green card backlog

and generate up to $300 million

for new investments in the

american STEM pipeline

As part of a strategy to draw the world's best minds
into our economy, the massive employment-based green
card backlog, which for many current applicants can ex-
tend a decade or longer, needs to be cleared. The backlog
exists primarily because the number of employment-based
green cards each year — also established over two decades
ago by the Immigration Act of 1990 — has not kept pace

with the number of high skilled professionals sponsored for
green cards by employers over the years. The effects of the
backlog are worsened by “per country limits,” which restrict
the number of green cards that can be issued to any coun-
try to just 7 percent of the total number of available green
cards. The backlog has also been exacerbated by underuti-
lization of hundreds of thousands of congressionally autho-
rized green card numbers from prior years. This underuti-
lization was the result of inefficient government processing
procedures that allowed the green card numbers to expire
before they could be given to qualified applicants.

These extraordinary delays in the permanent-residence
process hinder our country’s ability to attract high-skilled
immigrants in STEM and other disciplines, and to retain
high-skilled foreign STEM talent already employed by com-
panies in the United States. This is especially true as other
countries around the world offer competing economic and
intellectual opportunities with shorter and more predicable
paths to permanent residence. Once these talented, high-
skilled immigrants come to our country, those confronted
with the green card backlog must forego professional
advancement opportunities, endure years of uncertainty,
and face tremendous obstacles to such basic endeavors as
buying a home. These challenges create a powerful disin-
centive to investing in the U.S. over the long term, and the
resulting loss of existing and future talent in our country
only adds to the overall deficit of STEM talent.

To help address this backlog and enable employers
to retain targeted high-skilled foreign workers and attract
the best and brightest from around the world, the program
would authorize recapture of up to 20,000 unused green
card numbers annually. To qualify for these green card
numbers, employers would invest $15,000 for the devel-
opment of future American STEM workers for each green
card number made available through recapture. The green
card numbers would be assignable only to employees who
already have an approved PERM labor certification and/
or 1-140 immigrant visa petition, making them eligible for
immediate processing of their green card applications.*
Dependent family members would also be eligible for im-
mediate green card processing without requiring additional
green card numbers.
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Full utilization of this strategy for the recapture of green
cards would generate $300 million in investments for the
STEM pipeline annually. Given the finite number of green
card numbers available for recapture, this provision would
sunset after 10 years. Ultimately, this strategy would effec-
tively reduce the severity of the green card backlog and
convert the wasted opportunity of unused green cards
into newly realized opportunities for the American STEM
pipeline.”

This proposal is not simply
a request for additional H-1B
visas or green card numbers.
It is also a call to action for

employers to engage directly
in efforts to solve the crisis

in the American STEM
pipeline.

Direct employers’ investments from
these new, targeted immigration
benefits to fund initiatives that
strengthen the American
STEM pipeline

Together, the program'’s allocation of additional STEM-
specific H-1Bs and recaptured green card numbers has the
potential to generate up to $500 million annually — or $5
billion over 10 years — for STEM investments. This level of
funding, when applied to the right programs, will have a real

and measurable impact on the country’'s STEM pipeline and
the resulting opportunities created for American workers.

The United States needs to keep its doors open to the
world's best and brightest, who have been and will always
be an important part of our social and economic fabric.
Throughout this country’s history, the U.S. has led the world
in attracting people with ideas and drive, and we have pro-
vided them with an environment in which they can flour-
ish. By keeping the channels of immigration open, we have
welcomed innovators from around the world who have
helped to build and grow our country: Albert Einstein, who
revolutionized our thinking about physics; David Ho, who
pioneered the fight against AIDS; Tim Berners-Lee, who was
one of the inventors of the World Wide Web; and countless
others who have contributed important innovations in STEM
fields and across the spectrum of human endeavor. Without
access to this talent today, private employers face a critical
impediment to their ability to innovate and create.

This new approach for these STEM H-1B visas and
recaptured green card numbers offers a new way to fund
essential efforts to build the STEM pipeline. This proposal is
not simply a request for additional H-1B visas or green card
numbers. It is also a call to action for employers to engage
directly in efforts to solve the crisis in the American STEM
pipeline. It is a set of immigration reforms that are specifi-
cally reserved for securing critical STEM expertise, for to-
day and for the future. It provides an important new source
of funding for the STEM pipeline without placing a new
burden on existing government revenue streams at the
federal, state or local level. At the same time, it ensures
that employers who are high-level investors in STEM talent
can maintain a solid foundation to innovate, compete and
create jobs. And most important, it establishes a common
sense but vital conceptual nexus between employers' access
to crucial STEM talent today with the preparation of future
American STEM talent for tomorrow.



A National Talent
Strategy: Summary

The United States faces a growing economic challenge — a substantial and increasing shortage of individuals with the skills
needed to fill the jobs the private sector is creating. Microsoft spends more on research and development than any other
company in the world, and spends 83 percent of its R&D budget in the U.S. We are opening jobs faster than we can fill them
and so see these problems firsthand. We know we are not unique. The U.S. government estimates that there are 3.7 million
open jobs in the U.S. economy. Amid this total there is a well-documented national shortage of individuals with engineering
and computer science skills. Unless the situation changes, there is a growing probability that unfilled jobs will migrate over
time to countries that graduate larger numbers of individuals with STEM (science, technology, engineering and mathematics)
backgrounds.

Rather than simply watch these economic forces continue to unfold, we have decided to help. In addition to our own
programs and initiatives that help tackle these issues, we have also decided to speak out to bring attention to key policy ideas
and recommendations. We believe we need a two-pronged approach that will couple long-term improvements in STEM
education in the United States with targeted, short-term, high-skilled immigration reforms. If done correctly, the latter can
help fund the former. Put together, this approach can create a more effective national talent strategy to keep jobs in the U.S.
by providing skilled employees who can fill these jobs, here, both now and in the future.

We are committed to doing our part and hope business, education and government can come together to pursue this
common goal. The recommendations in this document will require coordinated commitment and action by federal, state
and local governments, by K-12 schools and higher education, and by foundations and companies. Through policy ad-
vances, programmatic investments and incentives, we can achieve systemic change and make strides toward overcoming the
opportunity divide and maintaining U.S. leadership in the innovation economy.

Part 1:
Race To The Future: Strengthening America’s STEM Pipeline

Concrete actions to strengthen America’'s STEM pipeline of skilled and educated
workers so that we can meet the future projected workforce needs with
American citizens. In essence, a national “Race to the Future” initiative.

Goal #1: Recommendations:

Strengthen K-12 math and science 1. Implement the new math and

teaching and learning to better pre- science national standards

pare students for college and possible across the country.

careers in these d]gcip“neg 2. Recruit more K-12 STEM teachers
and invest in training resources
for them.

3. Innovate in STEM delivery and
teaching practices.

Goal #2: Recommendations:
Broaden Access to Computer 1. Recruit and prepare more high
Science in High School. school computer science teachers

and provide them with the
resources they need to succeed.

2. Ensure core credit for computer
science and include computer
science in accountability measures.

3. Raise awareness of what computer
science is and why it matters.



Part 1,Cont’d.

Goal #3: Recommendations:

Help Americans Get the Degrees and 1. Incentivize and fund strategies that
Credentials That Twenty-First Century recognize the realities of today's
Jobs Require. student body.

2. Make degree programs easier to
navigate from start to finish.

3. Incentivize colleges to focus on
completion rates and ensure
transparency.

4. Increase Capacity for STEM
Degrees in Higher Education,
with a Particular Focus on
Computer Science.

Part 2:
Bridging The Gap With High-skilled Immigration Reform

Targeted changes to high-skilled immigration to both bridge the short-term skills
gap and help fund some of the investments in strengthening the STEM pipeline

Recommendation #1:
Establish a new and supplemental allocation of 20,000 H-1B STEM visas to meet
employers’ hiring needs and generate up to $200 million for new investments in
the American STEM pipeline.

Recommendation #2:

Recapture 20,000 unused employment-based green card numbers annually to
reduce the green card backlog and generate up to $300 million for new invest-
ments in the American STEM pipeline.

Recommendation #3:
Direct employers’ investments from these new, targeted immigration benefits
to fund initiatives that strengthen the American STEM pipeline
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