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This report, Rebooting the Pathway to Success: Preparing

Students for Computing Workforce Needs in the United
States, represents the next significant step in the
Association for Computing Machinery’s (ACM) commit-
ment to see rigorous computer science education

play a core role in secondary education. This commitment
stems from ACM’s landmark report on offshoring and
outsourcing (Globalization and Offshoring of Software,
www.acm.org/globalizationreport), and its finding that to
be competitive and successful in the 21st century, a
country’s workforce needs a solid education in the
fundamentals of computer science and mathematics.

In the United States, ACM’s commitment to rigorous
K-12 computer science education has involved a wide
range of activities. These include: supporting the develop-
ment of curricular standards at all levels; participating in
the creation of a new secondary-level computer science
course and new approaches to teaching it; developing
new approaches to training and certifying secondary
computer science teachers; creating a national commu-
nity of secondary-level computer science teachers;
educating policymakers on the importance of computer
science; and convincing states, school districts, and
individual schools to bring computer science into their
curricula as a core subject.

Collectively, the above activities are aimed at shifting
the U.S. education system—a monumental task. At every
step of this effort, it is necessary to convince individuals
in positions of influence that the need for a solid educa-
tion in computer science is a national imperative. The
reasons are compelling: (1) the majority of new jobs in
STEM-based careers will be in computing fields or will
require a deep understanding of computer science; (2)
access to rigorous computer science education is an
important individual right since it provides students with
the problem solving and analysis skills that are invaluable
to many career disciplines; (3) computer science educa-
tion serves as the entry for pathways to successful,
rewarding, and fulfilling computing careers; and (4) the
country’s future innovations and economic prosperity
depend strongly on its excellence in computer science.

A crucial step in examining U.S. secondary education in
computer science was the report Running on Empty: The

Failure to Teach K-12 Computer Science in the Digital Age,
www.acm.org/runningonempty, released in 2010. Its data
showed clearly that computer science curricular standards
were not widely adopted, and that rigorous computer
science courses rarely counted as a core mathematics or
science high school graduation requirement.

This report is a successor to Running on Empty, examin-
ing the workforce demand for computing professionals
and discussing successful computer science education
pathways. It contains a nationwide assessment of the
computing workforce landscape and the extent to which
states are preparing students with fundamental computer
science knowledge and skills. It demonstrates that there is
a substantial computing workforce in every state, and it
shows that the size of this workforce will grow significantly
over the next decade. The report also demonstrates that
few states are positioned to provide the computer science
education required for rewarding careers and for ensuring
future workforce needs are met. Finally, it shows through
examples that a diverse set of states and municipalities
have developed and implemented programs for teaching
computer science in both academic and career technical
education tracks. These programs can serve as models for
policymakers and educators to consider when developing
plans to expand computer science education in their own
contexts.

The findings of this report are clear, and they are
relevant to every country. Education in the fundamentals
of computer science is key to individuals in a country
having access to rewarding careers, and it is key to a
country developing and sustaining a competitive 21st

century workforce and succeeding in innovation.

Robert B. Schnabel
Chair, ACM Education Policy Committee

Vint Cerf
ACM President

John White
ACM Executive Director and Chief Executive Officer
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Computing jobs are among the fastest growing areas of

employment in the United States. By 2020, one of every
two jobs in the “STEM” fields (science, technology, engi-
neering, and mathematics) will be in computing. These
occupations pay extremely well, providing opportunities
for U.S. workers to embark on dynamic careers, enjoy a
good standard of living, and contribute to the innovation
that drives the country’s economic growth.

High-skilled, high-wage computing jobs are found
in all regions of the country and in every significant
industry sector. Industry leaders from inside and outside
traditional technology companies widely recognize the
growing demand for computing workers in many sectors.
Nearly all of these jobs require a postsecondary degree.
Immediate action is needed to increase the pipeline of
qualified students obtaining computer science and other
computing-related degrees, and to prepare them for the
21st century workforce.

To that end, state policymakers, educators, and work-
force leaders should work together to create computer
science education pathways essential to expanding
students’ career opportunities in computing-dependent
occupations. These education pathways should expose
all students to computer science and provide expanded
access to more rigorous computer science courses.

To create effective pathways, each state should
develop and implement computer science education
and computing workforce plans that spread through all
levels of the education system. These plans should foster
increased opportunities for students in academic and
career technical education programs to gain the com-
puter science knowledge and skills needed to compete
for high-wage employment. Key elements for achieving
increased opportunities include: (1) the availability of and
graduation credit for rigorous computer science courses
in high school, (2) certified computer science teachers,
(3) recognition of computer science courses in college
admissions policies, (4) articulation agreements to allow
for the efficient transfer of computer science courses
across postsecondary institutions, and (5) actions to
facilitate the full participation of women, minorities, and
students with disabilities in computer science education
and career pathways.

Unfortunately, current state standards and proposed
STEM education reforms largely omit computer science
from the core subjects that K-12 students are expected to
learn. Only 17 states and the District of Columbia clearly
allow an Advanced Placement (AP) computer science
course to satisfy a core high school graduation require-
ment in mathematics or science. To promote academic
quality, states or localities should adopt a clear definition
of rigorous computer science that is grounded in the
CSTA K-12 Computer Science Standards developed by the
Computer Science Teachers Association (CSTA). Further, a
rigorous computer science course should be recognized
as a means for satisfying a core high school graduation re-
quirement in computer science, mathematics, or science.

Expanding access to computer science for K-12
students is only one aspect of addressing current needs.
Students can take computer science courses only if well
qualified teachers are available to teach them. Yet, the
process of qualifying to teach computer science can be
difficult to discover and difficult to achieve. To ensure that
teachers achieve excellence in their daily work, states or
localities should establish clear, relevant, and attainable
requirements for computer science teacher certification.

Two-year and four-year postsecondary institu-
tions represent critical components of these education
pathways. By recognizing computer science courses in
admissions, they can create incentives for high school
students to acquire the academic background needed
for postsecondary pathways that can lead to high-wage
computing careers. Higher education institutions also
can reduce barriers to degree completion by adopting
comprehensive, system-wide articulation agreements
to help students who move from two-year to four-year
institutions complete their computer science and other
computing-related degrees efficiently and effectively.

Underpinning all of these efforts is the need for
computer science education pathways that promote a
diverse and inclusive computing workforce. Developing
a broad-based pool of computing talent reflective of the
country’s demographics is crucial to expanding techno-
logical innovation vital to the country’s growth and the
success of U.S. businesses. Economic realities dictate that
the United States needs to greatly increase the share of

2
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women, Hispanics/Latinos, Blacks/African Americans, and
other currently underrepresented groups in the comput-
ing workforce.

Satisfying the growing national demand for a skilled
computing workforce poses significant challenges.
Several exemplary computer science education initia-
tives across the country serve as potential models to
overcome these challenges. Representative examples of
these initiatives, as described in this report, offer inspira-
tion to increase access to computer science education,
address issues of diversity, and provide all students with
the foundational computer science knowledge and skills
important to success in virtually every career.

Nationwide Call to Action

Industry leaders, state education leaders, and policy-
makers should join forces in preparing students for the
growing computing workforce that drives innovation and
sustains economic growth. Working together, they should
design and implement comprehensive computer science
education and computing workforce development plans
that increase opportunities for academic and career tech-
nical education programs. These plans should align state
policies, programs, and resources to foster computer sci-
ence education requirements that enable K-12 students to
succeed in postsecondary degree programs in computer
science and other computing-related fields. In support of
that goal, we offer ten recommendations in this report.

Recommendations

Overall Recommendation: Each state needs to have

an education and computing workforce development plan
that includes K-12 computer science education, and
should align state policy, programs, and resources to
support the plan.

Detailed Recommendations

0 Each state’s plan should have strategies to fill its
computing workforce needs in the growing number of
computing-dependent occupations both inside and
outside traditional high-technology industries.

9 All students should have access to, and be encouraged
to complete, a rigorous computer science course in
high school.

e Rigorous computer science courses should count as a
core high school graduation requirement in computer
science, mathematics, or science.

e States or localities should adopt a clear definition of
rigorous computer science grounded in the CSTA K-12
Computer Science Standards and should establish clear,
relevant, and attainable requirements for computer
science teacher certification.

e States and major school districts should adopt
education paths for computer science within both
academic and career technical education programs.

G College and university admissions requirements
should allow incoming students to count a rigorous
computer science course as a core credit.

0 Community colleges, four-year colleges, and
universities should create clear articulation agreements
for the transfer of computer science courses.

e Each state’s computer science education and
computing workforce development plan should include
explicit actions for obtaining the full participation of
females and other underrepresented populations.

e State and local STEM councils should include
computer science representation.

@ Business and government leaders should clearly
articulate the importance of the computing field to the
economy and to community wellbeing.

Rebooting the Pathway to Success 3
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What does the
occupational
landscape across
the United States
look like for

current and future
computing workers?

Given the
nationwide demand
for computing
workers and the
push for states

to expand

and improve STEM
education, to what
extent are states
providing access to
and support for K-12
computer science
education?
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About this Report

This report presents results of a study conducted by the

Association for Computing Machinery (ACM) Education
Policy Committee in 2013 to assess the U.S. computing
workforce landscape and its correlation to the extent to
which states are preparing K-12 students with the
fundamental computer science knowledge and skills
needed to enter the computing workforce or pursue a
postsecondary computer science or other computing-
related degree.

ACM undertook this study to answer two basic
questions related to the state of computer science
education and computing workforce development in the
United States.

1. What does the occupational landscape across
the United States look like for current and future
computing workers?

2. Given the nationwide demand for computing workers
and the push for states to expand and improve STEM
education, to what extent are states providing access
to and support for K-12 computer science education?

This study gathered data from all 50 states and the
District of Columbia on the presence of computing jobs
and what salaries those computing jobs are paying.
The study also examined the extent to which students
are taking the Advanced Placement (AP) Computer
Science A exam in high school, and then to what extent
states are awarding postsecondary computer science
and other computing-related degrees. These metrics
paint a picture of how well states are preparing students
for computing careers.

Organization of this Report

Executive Summary and Recommendations provides
an overview of the results of the study and the major impli-
cations for education and workforce development. It also
identifies ten specific recommendations for policymakers,
administrators, educators, and business leaders.

U.S. Computing Workforce Context presents the
spectrum of computing jobs and sectors that exists today
and is projected into the future. It reports on the growing
numbers of traditional computing jobs, as well as the
accelerating presence of interdisciplinary computing jobs.
It discusses the workforce need for students with computer
science and other computing-related degrees and for
students with a deep knowledge of computer science as
part of other degrees.

Education Pathways to Computing Jobs discusses the
need for increased opportunities in K-12 STEM education
for obtaining the necessary foundations in computer
science. It explores the impact of K-12 computer science
education on postsecondary opportunities to pursue
computer science and other computing-related degrees
and to obtain high-wage computing employment. It
examines the demographic imbalance that exists at all
levels of computer science education.

Computer Science Education Initiatives highlights a
diverse sample of computer science education initiatives
currently underway across the country. It presents an
overview of each project’s approach to increasing access to
computer science in K-12, and for simultaneously address-
ing issues of diversity. This section provides potential
models that can serve as inspiration for policymakers to
consider when developing computer science education
and computing workforce plans in their own contexts.

Appendix - State-by-State Reports provides a state-by-
state breakdown of computing jobs and salary data,
postsecondary computer science and other computing-
related degrees awarded, and high school students taking
the Advanced Placement (AP) Computer Science A exam. It
presents a state-level report detailing the challenges and
opportunities for computer science education and thus for
meeting future technology workforce needs.

Rebooting the Pathway to Success
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1 of every

2 STEM jobs
will be a
computing job.

High-wage
computing jobs
are providing
most of the

newly created
STEM jobs.

The global trend toward development of knowledge-

intensive economies is placing pressure on the United
States to increase support for technological innovation
through the commercialization of research and develop-
ment, and the STEM jobs that enable this activity. Yet even
with today’s ubiquitous presence of digital technology,
there is a breakdown in the pipeline of STEM workers with
the knowledge and skills needed to envision, develop, and
market the next generation of technological advances
vital to the country’s economic growth and the success of
U.S. businesses.

Technology sector jobs, particularly computing jobs,
are rapidly increasing across the United States. Computing
jobs are found both inside and outside traditional high-
technology companies, in every region of the country,
contributing to innovation and entrepreneurship in
virtually every industry. For example, business intelligence
is an expanding career field where computing profes-
sionals contribute directly to enhancing the competitive
advantage of their organizations. In addition, embedded
systems developers are being hired in primarily rural, as
well as densely populated, states to develop the software
that drives an ever-growing number of wifi-enabled sensor
devices. As consumers continue to demand access to infor-
mation, data, and services wherever they are, computing
jobs such as these will continue increasing.

As a result of the increasing presence of technology,
computing employment is outpacing all other types
of STEM jobs, including those in the life sciences and
engineering. In fact, the U.S. Bureau of Labor Statistics
(BLS) projects that, by the end of the decade, 4.6 million
of the 9.2 million STEM jobs will be computing jobs. In
other words, by 2020, one of every two STEM jobs will be a
computing job.

Computing jobs are providing most of the newly cre-
ated STEM jobs as well. The BLS estimates 62% of the new
STEM jobs created through 2020 will be computing jobs.
Engineering places a distant second at 20%.

Fueling the demand for computing workers is the inter-
disciplinary nature of many computing occupations. In ad-
dition to the high need for computing specialists in every
significant industry sector, diverse categories of workers in
a growing number of traditional industries are required to

10
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Source: U.S. Bureau of Labor Statistics. Employment Projections 2010-2020.

FIGURE 1 Total Employment in STEM in 2020
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have foundational computer science knowledge and skills.
Such industries include architecture and engineering, busi-
ness and finance, education, environment, healthcare, law,
media, and public services. Computer science expertise
permits geologic and atmospheric modeling and enables
advances in digital imaging and data management. The
Congressional Budget Office predicts that, as a result of
the federal HITECH Act of 2009, 90% of physicians in the
United States will use electronic health records by 2019.
This need for computer science expertise across all indus-
try and public sectors is making computer scientists with
a dual background in another field especially appealing to
many employers.

Computing occupations also pay extremely well. The
average computing salary exceeds the average salary in
all 50 states. In 2012, the BLS reported the national aver-
age salary for computing occupations was $80,020/year.
Top paying positions, such as Computer and Information
Research Scientists, averaged $103,670/year, with Systems
Software Developers not far behind at $102,550/year. Even

FIGURE 2 Projected Newly Created STEM Jobs 2010-2020
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Business and
government leaders
should clearly
articulate the
importance of the
computing field to
the economy and to
community wellbeing.

the “lower” paying computing occupations typically aver-

age salaries in excess of $75,000/year.

Diversity figures in the current computing workforce
are low. According to the BLS, only a quarter (25.6%) of the
workers in computer and mathematical occupations in
2012 were women. Only 7.4% were Blacks/African Ameri-
cans, who comprise 13% of the U.S. population, and only
6.1% were Hispanics/Latinos, who comprise 17% of the U.S.
population.

Building a diverse computing workforce has business,
economic, and social benefits. Diverse perspectives are
critical for developing innovative products and services, as
well as for identifying ways to use technology to enhance
the performance and productivity of U.S. businesses.
Equally important are the significant equity issues the
United States will face as a country if women, minorities,
and people with disabilities are left behind as computer
science becomes increasingly relevant to a range of high-
paying occupations.

The BLS estimates there will be roughly 150,000 an-
nual computing job openings between now and 2020.

A postsecondary computer science or other computing-
related degree not only opens the door to most of these
computing jobs, but also, in many cases, it is required.

As the number of STEM jobs concentrated in computing
is projected to continue growing, it is important for the
number of graduates to keep pace with the high need for
qualified computing workers.

If states are to take full advantage of the growth in the
computing field, they must begin to address these work-
force needs immediately, beginning with comprehensive
computer science education and computing workforce
plans. Each state should create a pipeline of interested
students who are educationally prepared to complete
postsecondary computer science and other computing-
related degrees. All students should have access to K-12
computer science and should be encouraged to take
computer science. Creating a state’s computer science
education and workforce development plan requires the
active participation of policymakers, education leaders,
and industry leaders in that state. In the Computer Science
Education Initiatives section of this report, we highlight
several nationally recognized programs that are integrat-

12 Rebooting the Pathway to Success
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FIGURE 3 Where the STEM Jobs Will Be: Degrees vs. Job Openings Annually
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ing computer science education into schools.

State and local STEM councils also can play an impor-
tant role in defining the computer science knowledge
and skills critical for all students. Too often, though, STEM
councils restrict the definition of “STEM” to include only
core mathematics (e.g. algebra, geometry) and core sci-
ence (e.g. physics, chemistry, biology, etc.), while computer
science is overlooked. These councils should specifically
include computer science as part of any STEM initiative
and should provide computer science representation from
both industry and education.

Technological innovation and an education system
that prepares students for the rapidly growing number of
domestic computing jobs are key components of the abil-
ity of U.S. businesses to compete in the global economic
marketplace. High-skilled, high-wage computing jobs are
available in every region of the country and are located in
both high-technology companies and the majority of tra-
ditional industries. These jobs are integral to the competi-
tive positioning of many U.S. businesses, playing a central

Life Physical Social

Sciences Sciences Sciences

role in their ability to innovate and develop cutting-edge

products and services.

Comprehensive computer science education and
computing workforce development plans are needed to
create effective pathways to prepare interested students
for entry into computing-dependent occupations.
These pathways should begin by providing all students
with access to rigorous K-12 computer science.

Rebooting the Pathway to Success
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States and major
school districts
should adopt
education paths for
computer science
within academic

and career technical
education programs.

For over a decade, discussions about education reform

at all levels of government have focused intensely on
STEM education. Major curricular initiatives, including

the Common Core State Standards and the Next Genera-
tion Science Standards, are being adopted across the
country, requiring students to become more proficient in
mathematics and science. States and districts are placing
stricter requirements on schools to assess the readiness of
students for postsecondary STEM degree programs. At the
same time, industry leaders are calling loudly and clearly
for additional high-skilled computing workers.

Students in academic and career technical education
(CTE) programs need increased opportunities to
acquire the knowledge and skills necessary to pursue
postsecondary computer science and other computing-
related degrees and to obtain the high-wage employment
with which these degrees are associated.

States and major school districts should adopt educa-
tion paths for computer science within academic and
career technical education programs.

In 2010, ACM'’s report Running on Empty: The Failure
to Teach K-12 Computer Science in the Digital Age identi-
fied the numerous and significant gaps between state
secondary education standards and nationally recog-
nized computer science standards. The need to increase
K-12 computer science knowledge remains true today
because the majority of states have failed to implement a
comprehensive policy framework that supports com-
puter science instruction.

States seeking to connect student knowledge more
deeply to computer science education opportunities could
face challenges when implementing the Common Core
State Standards and the Next Generation Science Stan-
dards. These standards do not include computer science
as a disciplinary core idea. Thus, state and local education
leaders will need to take proactive steps to integrate com-
puter science concepts and courses within or as additions
to these frameworks. For example, computer science
courses can provide students with concrete STEM learning
experiences and with the college preparatory background
and career-ready skills emphasized by the standards.

Despite widespread agreement that K-12 needs to
better prepare students for computing-dependent jobs,

16
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Source: Computer Science Teachers Association. Bugs in the System: Computer Science Teacher Certification in the U.S. (2013) (as amended). *Added in 2013 after the CSTA report was published.

no state requires all students to take computer science for

high school graduation. Only 17 states and the District of
Columbia clearly allow computer science courses to satisfy
a core high school graduation requirement in mathematics
or science. Although a number of states permit a com-
puter science course to satisfy a general elective credit

for graduation, there is no guarantee that the course is
actually offered.

To complicate matters further, computer science
education content varies greatly because of widespread
confusion about what academic computer science is. As
long as computer science is misunderstood and de-
nied core graduation credit in mathematics or science,
the United States will not see the increases in student
enrollment in K-12 computer science courses that the
country needs. Why? Students are eminently practical
when it comes to figuring out how to graduate from high
school and gain admission to college. They select courses
with several goals in mind, including: satisfying core
graduation requirements, creating a competitive college
application portfolio, and investigating a subject recom-
mended by people they trust. When computer science
is not awarded core graduation credit, it sends a direct
message to students, teachers, counselors, and family
that computer science is not valuable. Nothing could be
further from the truth.

As widely praised programs nationwide demonstrate,
computer science should be made available early, and
students should be encouraged to take it. The Computer
Science Education Initiatives section of this report provides
examples of how to introduce computer science to middle
and high school students. From these and numerous other
programs, we know that when students are exposed to
rigorous computer science, they often discover they like
it and are good at it. They want to take more of it. They
are more willing to take other advanced mathematics and
science courses that support success in a college computer
science program.

Not discovering early in their K-12 education that
computer science is exciting has long-lasting negative
consequences. Students not only miss an opportunity to
become technically savvy 21st century citizens but also fail
to prepare for postsecondary computer science and other

TABLE 1 Where Does Computer Science Count as
a Core High School Graduation Requirement?
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States should
establish clear,
relevant, and
attainable
requirements
for computer
science teacher
certification.

computing-related degrees and for lucrative and fulfilling

computing careers.

Inspiring students’ interest in computer science is
only one aspect of addressing current needs as students
can take computer science courses only if well-qualified
teachers are available to teach them. Ensuring qualified
computer science educators in the classrooms requires
explicit and relevant computer science teacher certifica-
tion requirements and pathways. (In this report, we use
the term “certification” to refer to all credentials, licenses,
and endorsements governing teacher professional prac-
tice in each state.) Yet, the process of qualifying to teach
computer science can be difficult to discover and difficult
to achieve. The Computer Science Teachers Association
(CSTA) reported in Bugs in the System: Computer Science
Teacher Certification in the U.S. (2013) that the state of
computer science certification for teachers is rampant
with confusion, contradictions, and disincentives. There
are literally dozens of certificates, endorsements, and
licenses related to computer science education. Because
computer science courses can be found in art, business,
career technical education, mathematics, and technology
education departments, credentialing requirements are
extremely diverse. States should establish clear, relevant,
and attainable requirements for computer science
teacher certification.

Even where computer science teacher certification
currently exists, the requirements may be literally impos-
sible to complete. In some documented instances, specific
graduate coursework is required even though it is not
offered in the state, or industrial experience is required in
an area unrelated to computer science.

CSTA reported cases in several states where highly
experienced computer science educators were prevented
from teaching high school computer science because
of arcane and contradictory certification requirements.
Statewide computer science teacher certification based
on national computer science standards will go a long way
towards rectifying this situation.

Exemplary teachers also need to keep their knowledge
and skills current, and this requires ongoing professional
development. Unfortunately, comprehensive teacher
professional development in computer science is rare. Few
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Source: College Board. AP Data: National Summary Report (2012).

FIGURE 4 Advanced Placement Exams Nationwide in 2012
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states have pre-service and in-service teacher education
programs to prepare new and existing K-12 teachers to
teach computer science. As a result, teachers are required
to obtain certification and professional development in
subject areas unrelated to computer science. This is a poor
use of time and resources when students greatly need
qualified computer science teachers to teach rigorous
computer science courses. The CSTA report provides an
in-depth discussion of the K-12 computer science teacher
certification crisis and offers methods to resolve it.

To see the negative ripple effects of sidelining K-12
computer science education, one need only look at
national Advanced Placement (AP) exam data. Research
by the College Board shows that AP exam choice reflects
a student’s intent to possibly major in a subject in college.
Students who take an AP computer science course are
4.5 times more likely to major in computer science than
students who do not.
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Yet, in 2012, less than 3% of the more than one million
students who took AP exams in STEM subjects took the AP
Computer Science A exam (24,782), placing computer sci-
ence next to last for participation, just above the number
of students who took the AP Physics C: Electricity and
Magnetism exam.

Contrast these low numbers with the 125,281 students
who took the AP Chemistry exam, the 149,165 who took
the AP Statistics exam, the 186,233 who took the AP Biol-
ogy exam, and the 256,163 who took the AP Calculus AB
exam. The low participation rate in the AP Computer Sci-
ence A exam is unacceptable considering that the growth
in STEM jobs through 2020 is predicted to be concentrated
in computing.

Particular attention should be paid to ensuring success-
ful participation by females and other underrepresented
groups in the AP Computer Science A exam. In 2012, less
than 20% of AP Computer Science A exams were taken by
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Each state’s
computer science
education and
computing
workforce
development plan
should include
explicit actions for
obtaining the full
participation of
females and other
underrepresented
populations.

females. Further, across the country, many minority stu-

dents lack access to upper-level computer science courses,
which hurts their chances of taking and passing the AP
Computer Science A exam.

This lack of access to rigorous computer science courses
further privileges this knowledge, making access not only
an academic but also a social justice issue. Fortunately,
there are exemplary approaches to computer science
teaching and learning such as the program provided by
the Los Angeles Unified School District that is described in
the Computer Science Education Initiatives section of this
report.

Each state’s computer science education and comput-
ing workforce development plan should include explicit
actions for obtaining the full participation of females and
other underrepresented populations.

Colleges and universities also have an important role to
play by encouraging secondary schools to offer rigorous
computer science courses and by encouraging students to
take those courses. A highly effective way to get the atten-
tion of students, teachers, administrators, and counselors
is by counting computer science as a core credit for admis-
sion to their institutions.

By recognizing courses such as the AP Computer Sci-
ence A course and the forthcoming AP Computer Sci-
ence Principles course, colleges send a clear message to
students, teachers, counselors, and family that computer
science is highly valued. Conversely, when postsecond-
ary institutions do not award core admissions credit to
computer science courses, they send the message that
computer science is not important.

The omission of computer science from core high
school curricula negatively impacts college and university
programs. Although there have been modest increases in
the number of postsecondary computer science gradu-
ates, the number of jobs available for applicants with a
degree continues to grow. Thus, states need to strengthen
the pipeline of K-12 students prepared for and interested
in pursuing postsecondary computer science and other
computing-related degrees.

A closer look at the distribution of computer science
degrees reveals a deeper and more troubling trend. Of
the bachelor’s degrees in computer science awarded
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Source: U.S. Department of Education, National Center for Education Statistics (2012).

FIGURE 5 Bachelor’s Degrees in Computer Science
in 2012 by Gender
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annually in the United States, less than 20% have gone to
women since 2007. Statistical data for bachelor’s degrees
in computer science awarded in 2012 to other underrepre-
sented groups show 11.5% were awarded to Blacks/African
Americans, who comprise 13% of the U.S. population, and
8% were awarded to Hispanics/Latinos, who comprise 17%
of the U.S. population.

Education leaders and policymakers should not ignore
the increasing number of students who begin their post-
secondary degrees at two-year colleges. Unfortunately,
these students often face significant barriers when they try
to transfer computer science courses to another two-year
institution or to a four-year institution. Barriers include a
lack of communication among institutions and frequently
changing or poorly publicized requirements for transfer-
ring computer science courses.

Community colleges, four-year colleges, and universi-
ties should create clear articulation agreements to enable
the efficient transfer of computer science courses.

Very few states have comprehensive, system-wide ar-
ticulation agreements to help students who transfer from
two-year to four-year colleges complete their computer
science and other computing-related degrees efficiently
and effectively. Every state’s computer science education
and workforce development plan should include articu-

FIGURE 6 Bachelor’s Degrees in Computer Science in 2012 by
Hispanics/Latinos and Blacks/African Americans
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lation agreements for the transfer of computer science
courses across colleges and universities.

Kentucky provides a very good example of how to
develop model computer science articulation agreements
(see Computer Science Education Initiatives section of this
report).

It is clear there are major gaps in the K-12 education
policies needed to support quality computer science in-
struction for all students. Thus, states need comprehensive
policy frameworks that include clear and easily accessible
computer science education pathways for K-12 students.

At the heart of these plans should be the adoption of
clear computer science curricular standards for academic
and career technical programs. To engage students in
meaningful learning, states should adopt a clear definition
of rigorous computer science grounded in the CSTA K-12
Computer Science Standards (2011).

Curricular standards and detailed support materi-
als for computer science are readily available. The CSTA
K-12 Computer Science Standards provide a framework for
comprehensive integration of computer science into the
primary and secondary curriculum. The standards provide
a three-level framework for computer science education,
including detailed learning outcomes, sample activities,
and other resources to guide implementation.
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States should
adopt a clear
definition of
rigorous computer
science grounded
in the CSTA K-12
Computer Science
Standardes.

TABLE 2 CSTA Computer Science Standards for High Schools

The standards are designed to strengthen computer

science competency and fluency for all students and to
provide clear education pathways for students with an
interest in computing careers.

At the high school level, the standards provide ex-
amples of how the standards can be met with individual
courses.

The first course example, Computer Science for the
Modern World, is an introductory course which targets
all students and provides a hands-on exploration of the
interdisciplinary nature of computer science. It includes
the use of computational thinking to develop algorithmic
solutions to real-world problems and renders activities and
concepts more engaging by including critical social and
ethical issues that students must confront and address.

The second high school example course in the
pathway is Computer Science Concepts and Practices.

This course is designed to be accessible to all students,
deepening their computer science knowledge and skills
and better preparing a pipeline of STEM majors. This
example course is most closely aligned with the AP Com-
puter Science Principles (AP CSP) course currently being
developed by the College Board, in partnership with the
National Science Foundation (NSF). The College Board
has announced it will launch this new course in 2016 and
administer the first exam in 2017. The AP Computer Sci-

Audience Purpose Course Examples
Level All students Introduce the fundamental concepts of com-  Computer Science for the Modern World
3A puter science so students can use appropriate
computational tools and techniques.

Level All students Provide more in-depth study of computer Computer Science Concepts and Practices

3B science and its relation to other disciplines. Advanced Placement Computer Science
Principles (AP CSP) [in development by the
College Board]

Level CTE students Allow students to master more advanced Advanced Placement (AP)

3C computer science concepts and apply Computer Science A

College-bound
students

those concepts to develop virtual and real-
world artifacts.

Game programming

Industry-certification preparation

Source: Computer Science Teachers Association. CSTA K-12 Computer Science Standards (2011).
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ence Principles course and exam will appeal to students

who are putting together college application portfolios.

The third example course in the standards framework
is intended to provide students an opportunity to explore
some specific aspect of computer science in more depth.
No specific standards are defined for this course. Instead,
it is expected that students will choose from a wide variety
of optional courses that could include: the AP Computer
Science A course, which prepares students to take the AP
Computer Science A exam; a project-based course focus-
ing on a single facet of computing, e.g., graphics, game
programming, or open-source software; or a course lead-
ing to an industry certification.

The examples for high school courses in the CSTA K-12
Computer Science Standards exemplify the variety of ways
that schools and educators can deliver flexible, differenti-
ated pathways for students.

Creating the Pathways

Each state should align its policies, programs, and resourc-
es in support of an education and workforce development
plan that includes K-12 computer science education. These
plans should create education pathways that provide stu-
dents easy access to computer science courses, and should
putin place policies that encourage students to enroll in
those courses.

Policies should include counting a rigorous computer
science course as a core high school graduation require-
ment in computer science, mathematics, or science.
Further, states and major school districts should adopt
education pathways for computer science within academic
and career technical education programs.

Particular attention should be paid to ensuring access
to K-12 computer science for women and other groups
currently underrepresented in the computing workforce.

Policies also should provide for secondary computer
science teacher certification and professional develop-
ment.

Colleges and universities should encourage all students
to take computer science courses in K-12 and support their
completion of postsecondary computer science and other
computing-related degrees with articulation agreements
across two-year and four-year institutions.

Community colleges,
four-year colleges,
and universities
should create

clear articulation
agreements for the
transfer of computer
science courses.
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This section of the report highlights a diverse sample of

successful computer science education initiatives under-
way across the country to create education pathways for
computer science within academic and career technical
education (CTE) programs.

These nationally recognized programs serve as exem-
plars of how the CSTA K-12 Computer Science Standards,
published by the Computer Science Teachers Association
(CSTA), can be interpreted and implemented in ways that
teach critical knowledge while deeply engaging students.

The states and districts profiled here are on the
forefront of curricular reform and offer proof that we can
overcome the challenges facing K-12 computer science
education. These projects are increasing access to com-
puter science education and addressing issues of diversity.

These initiatives serve as models from which educa-
tion leaders and policymakers can draw inspiration when
developing computer science education and computing
workforce development plans in their own contexts.

Washington

The state of Washington’s 10-year strategic education
and workforce development plan, titled High Skills, High
Wages and updated in 2012, prioritizes improving educa-
tion pathways in response to an economy that is increas-
ingly more knowledge based, technology dependent,
and global. The plan highlights computer science as one
of the top five “high employer demand” areas needing
more qualified workers.

To help strengthen the pipeline of students in ad-
vanced computer science courses and postsecondary
degree programs, Washington has focused on: (1) increas-
ing the availability of and graduation credit for rigorous
computer science courses in high school, (2) adopting
flexible education pathways for computer science within
academic and career technical education programs, (3)
training more computer science teachers, (4) broadening
participation by females and other underrepresented
groups in the computing field, (5) improving the transfer-
ability of computer science course credits across post-
secondary institutions, and (6) connecting educators,
industry leaders, and policymakers to discuss how to
support and expand effective computer science educa-

tion and computing workforce development plans.

Multiple education pathways allow students in aca-
demic and career technical education programs to prog-
ress from beginning and exploratory computer science
courses to advanced courses that lead to postsecondary
degree programs and jobs.

In 2013, Washington became one of a limited number of
states to allow students the option of counting a rigorous
computer science course as a core high school graduation
requirement in either mathematics or science. This new
option, approved overwhelmingly by the state legislature,
creates the academic incentive for students to take an ad-
vanced computer science course. The legislature observed
that too few students had been taking AP Computer Sci-
ence and that granting core academic credit encourages
students to view advanced computer science courses as
relevant to their future academic or career success.

In addition to allowing college-focused students to
count computer science as a core academic credit in
mathematics or science, Washington provides students
with career technical education “Tech Prep” pathways
that allow them to earn tuition-free college credit at
community and technical colleges, as well as high school
credit. Thus, students in dual credit courses can earn both
high school and college credit at the same time. Tech
Prep courses also can lead to two-year certificates and
apprenticeships in industry.

A public-private initiative with Microsoft, launched
in 2011, provides students with an expanded range of
computer science courses focused largely on industry-
level certifications. The courses span from basic computer
skills to advanced courses in software programming and
database development. During its first two years, students
across the state obtained more than 10,000 certifications.

Consistent with the focus on reaching and supporting
diverse populations as outlined in the state’s education
and workforce development plan, the Washington Math-
ematics Engineering Science Achievement (MESA) Com-
puter Science Initiative is dedicated to increasing postsec-
ondary computer science education pathways for female,
minority, low-income, disabled, and disadvantaged K-12
and community college students. The Initiative, hosted
by the University of Washington, offers classes, clubs,
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NATIONALLY RECOGNIZED COMPUTER SCIENCE

EDUCATION PROGRAMS

WASHINGTON

* Los Angeles

after-school programs, summer programs, and mentorship
programs with industry professionals.

Articulation agreements for the transfer of credits help
students transition from high school into postsecond-
ary programs and from associate’s degree programs at
community and technical colleges to university bachelor’s
degree programs. To help decrease barriers across the nu-
merous articulation agreements, the state’s education and
workforce development plan calls for aligning programs of
study along a common frame of reference, such as through
common courses and common course numbering. To that
end, in 2012, the state-sponsored Center of Excellence
for Information and Computing Technology, located at
Bellevue College, facilitated collaboration by secondary
educators, postsecondary educators, and industry profes-

Chicago*

NORTH
CAROLINA

KENTUCKY

ALABAMA

sionals on the development of three common courses:
Programming | and Il, and Data Structures.

To allow students to complete their associate’s degrees
after transferring to a bachelor’s degree program, the
Washington State Board for Community and Technical
Colleges offers a “reverse” articulation agreement. The
students can transfer relevant university course credits
earned at WGU Washington, an online university, back to
community and technical colleges to satisfy the require-
ments for their associate’s degrees.

An important element of the state’s education and
workforce plan is its emphasis on collaboration by educa-
tors, industry leaders, and policymakers to address chal-
lenges and define solutions for improving and expanding
computer science education. The state’s Workforce Train-
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ing and Education Coordinating Board includes represen-
tation from a broad range of stakeholders, including the
technology industry.

North Carolina

North Carolina provides an example of a state that seeks to
increase students’ workforce readiness for computing jobs
and their opportunities to pursue postsecondary degrees
in computer science and other computing-related degrees
through flexible education pathways. North Carolina is
one of a limited number of states that awards core math-
ematics graduation credit to rigorous computer science.
Education programs in the fundamentals of computer sci-
ence are available through the statewide career technical
education programs, as well as through the North Carolina
Virtual Public School. Both the classroom and online
course offerings are available to all students.

The content and structure of career technical education
pathways in North Carolina are mandated at the state level
and build on foundational software applications literacy
courses available to middle school students.

High school computer science courses are part of the
career technical education programs offered in compre-
hensive public high schools. Many of those schools also
contain career academies in information technology.
The career technical education program in information
technology offers four pathways: (1) programming and
software development, (2) web and digital communi-
cations, (3) information support and services, and (4)
network systems.

The programming and software development path-
way aligns with the CSTA K-12 Computer Science Standards
recommendations, as well as other national technology
curricular standards. Early in the pathway, students take
two sequential computer programming courses: Visual
Basic and then C# with game development. AP Computer
Science is available as a final course option.

To help make AP Computer Science available to all
students across the state, AP Computer Science and
other computer science courses are also available online
through the Virtual Public School and are sometimes
taught outside of career technical education programs by
mathematics teachers.

The career technical education pathways incorporate

workforce-related assessments into their information tech-
nology courses, such as including computer programming
on relevant final exams or offering aligned industry-recog-
nized technology credentials upon completion of certain
courses. Work-based learning opportunities and the senior
year internship for students in the information technology
career cluster typically take place with local industries in
need of computing workers.

For students wishing to pursue postsecondary degrees,
the state is readying articulation agreements to provide
seamless transitions for K-12 students entering state com-
munity colleges and four-year institutions.

North Carolina offers a computer programming en-
dorsement for career technical education teachers in the
Business, Finance and Information Technology Educa-
tion program area. The endorsement also is available as
a supplemental teaching endorsement for Marketing
Education, Mathematics Education, Technology Education,
or Trade and Industrial Education teachers. The endorse-
ment follows the teacher certification recommendations
of the Computer Science Teachers Association (CSTA). The
requirements for acquiring a computer programming
teaching endorsement include coursework in program-
ming, object-oriented programming, data structures,
algorithms, and computer architecture. Statewide profes-
sional development takes place each summer for North
Carolina teachers and aligns with the computer program-
ming teaching endorsement and continuing education
requirements.

Assessment of the programming and software devel-
opment pathway includes formal and informal procedures.
Before the programming courses were widely authorized,
they were pilot tested in ten schools across the state. The
pathway was aligned with the national career technical
education clusters and with the Common Core State Stan-
dards wherever possible. Each course is accompanied by
a detailed Essential Standards Guide based upon Bloom'’s
Taxonomy. Currently, North Carolina is conducting assess-
ments on the end outcomes students acquire when they
take industry exams instead of course exams. The prelimi-
nary results are positive.

North Carolina’s experience suggests a continued
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trend toward more students taking computer science. AP

Computer Science course offerings and enrollment have
increased. The number of students in North Carolina tak-
ing the AP Computer Science A exam increased roughly
35% between 2011 and 2013, with an increase in the aver-
age score as well. Enrollment in computer programming
courses also is increasing across a diverse demographic
of students.

Los Angeles Unified School District

The Los Angeles Unified School District (LAUSD) is the sec-
ond largest school district in the United States and ranks
among the most diverse in student demographics. The
school district is developing several computer science edu-
cation pathways that build upon the success of its nation-
ally replicated Exploring Computer Science (ECS) program.
This program is a multi-pronged approach to embedding
computer science in high schools that incorporates flexible
certification requirements, extensive professional develop-
ment, and alignment with national curricular standards.
The program targets participation by females, minorities,
and other traditionally underrepresented groups in com-
puter science and the computing workforce.

The foundational curriculum is a yearlong course. The
course covers such diverse areas as human-computer
interaction, web design, introductory programming,
computing and data analysis, and robotics. The course has
been mapped to the Next Generation Science Standards,
and aligns philosophically with the Common Core State
Standards for English Language Arts and Mathematics.

In California, the Exploring Computer Science course
is taught in academic and career technical education pro-
grams. It satisfies California “G” credit as a college prepara-
tory elective. The school district recommends Exploring
Computer Science as a foundational skills course for all
career technical education in information technology
pathways. Efforts are underway, supported by the lead
for career technical education in information technology
at the California Department of Education, to designate
Exploring Computer Science as the foundational course for
all career technical education in information technology
pathways in the state.

When a high school expresses interest in teaching

Exploring Computer Science (ECS)

The Exploring Computer Science program

is a multi-pronged approach to embedding
computer science in high schools that
incorporates flexible certification
requirements, professional development, and
alignment with national curricular standards.

For information about the program and how
it maps to the CSTA K-12 Computer Science
Standards, visit http://www.exploringcs.org

Exploring Computer Science, the school is provided ex-
tensive assistance from a centralized Exploring Computer
Science team. This assistance includes two years of manda-
tory professional development, instructional materials,
and inquiry-based pedagogical support. Teachers also
receive assistance from the centralized team when work-
ing with local education leaders, raising awareness among
a variety of stakeholders, and developing context-sensitive
assessment measures. The professional development
model has enabled and motivated teachers from content
areas as diverse as the social sciences and humanities to
teach Exploring Computer Science.

The Exploring Computer Science program is producing
tangible results in expanding and broadening participa-
tion in computer science. Since its launch in 2008, the
program has reached roughly 6,000 students in 35 high
schools in Los Angeles.

Demographic figures are encouraging: Hispanics/
Latinos represent 77% of all students taking Exploring
Computer Science, and Blacks/African Americans represent
9%. These percentages are close to the percentages each
group represents in the school district’s student popula-
tion as a whole. Females represent 43% of the Exploring
Computer Science students. The success of the course at
achieving its diversity goals and creating enthusiasm for
computer science has been highlighted in education jour-
nal articles and has been documented in reports gener-
ated by an external assessment firm.

To capitalize on student enthusiasm and provide the
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next step on the pathways to the workforce or postsec-
ondary degrees, the Exploring Computer Science team is
creating linkages in academic and career technical educa-
tion programs to other college preparatory coursework.
The Exploring Computer Science team is working with
partners in the school district to create new computer sci-
ence courses that build upon the Exploring Computer Sci-
ence course. These new options likely will include the AP
Computer Science Principles course or specialty courses in
the student’s particular area of interest. In preparation, the
Exploring Computer Science program is offering profes-
sional development geared toward preparing teachers for
AP Computer Science Principles.

Chicago Public Schools

Chicago’s first ever technology plan, titled The City of
Chicago Technology Plan and released in 2013, identifies
expanded student access to STEM education as critical for
innovation, job creation, and quality of life. Under Initiative
8, the City will work with the Chicago Public Schools to
integrate computer science as part of the core curriculum.
The plan’s vision includes increasing student access to
computer science courses, especially AP Computer Sci-
ence, and allowing students to count computer science
courses toward core graduation requirements, possibly in
mathematics or science.

The Chicago Public School system, the nation’s third
largest school district, has already established a baseline
for computer science courses. The Exploring Computer
Science (ECS) course is the foundational first course for all
eight career technical education programs in information
technology. As a result of the Exploring Computer Sci-
ence requirement, every information technology student
is exposed to rigorous computer science early in high
school. Exploring Computer Science courses are open to
all students.

Students who take an Exploring Computer Science
course have a range of computer science education path-
ways. For example, career technical education students
have the option of choosing courses that will satisfy aca-
demic requirements necessary to enter programs offered by
city colleges. Students then have the option of transferring
from the two-year city colleges to four-year institutions.

Three courses of Chicago’s career technical education

program in information technology provide preparation
for postsecondary computer science and other comput-
ing-related bachelor’s degrees: Computer Programming
(found in six high schools), Oracle/Database Programming
(found in five high schools), and Game Programming (found
in twelve high schools). These courses include coverage of
basic programming concepts using languages such as Java
and C++, introductory data structures, and the software
development lifecycle. Chicago also has five STEM-focused
high schools. These STEM schools contain career technical
education tracks in information technology strands and
are creating unique articulation agreements with two-year
and four-year postsecondary institutions.

Because Exploring Computer Science is a foundational
course, all information technology teachers attend the ex-
tensive professional development for Exploring Computer
Science. Any teacher who takes part in the professional
development for Exploring Computer Science can also
receive continuing education credit from DePaul Univer-
sity. Teachers are enthusiastic about their experience with
Exploring Computer Science.

Enthusiasm for computer science education is growing
in lllinois. There is an expanding community of teachers
who report that they talk extensively about pedagogical
innovation when they attend meetings and conferences.
As a result of becoming involved in teaching computer
science, lllinois teachers submitted an application for
statewide membership in the Computer Science Teachers
Association (CSTA).

Education leaders, industry leaders, and policymakers
in lllinois are developing productive coalitions in support
of computer science education. Representatives from
high schools, colleges, and the state’s technology industry
communicate regularly with each other about the status
of initiatives such as outreach, standards generation and

assessment, mentoring, and workforce readiness.

Alabama

Alabama’s computer science education initiatives are
gaining statewide and national attention. Alabama is
demonstrating that a holistic approach to computer sci-
ence education can be highly effective in a state where a
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large number of high schools are in rural areas with many

disadvantaged students. A team of computer scientists
based at the University of Alabama is successfully inte-
grating a blend of formal and informal computer science
initiatives into middle schools and high schools across the
state. As a result of these diverse yet integrated activities, a
growing number of Alabama students have access to more
rigorous computer science courses. Further, starting in the
2014-2015 academic year, students will be able to count
Computer Science Principles and Advanced Placement
(AP) Computer Science A as a mathematics credit for high
school graduation.

Computer science summer camp is the first step of
the pathway for many Alabama middle or high school
students. The University of Alabama team offers up to four
weeks of camp each summer (one middle school week
and three high school weeks), structured as independent
experiences with progressively more advanced computer
science concepts and skills. In the high school sequence,
students can take one, two, or all three weeks. Students
with prior computer science experience can start with
the second or third week. A typical three-week sequence
consists of Java followed by robotics, and concludes with a
week building Android mobile apps.

The computer science summer camps are extremely
popular. Far more students request a place than the team
can accommodate, even as Alabama teachers take over
more and more of the activities from the University of
Alabama team. Girls make up 50% of the middle school
camps and 15% to 20% of the high school camps. Students
from across the United States and abroad participate in the
camps. In 2012, 90 students from 13 states, as well as Hong
Kong and Beijing, participated.

Participation in computer science summer camp can
lead to student projects during the academic year. The
University of Alabama team works with individual schools
to find the best way for each school to support the con-
tinuation of student projects. Students receive a stipend
if they sign an agreement to continue working on their
projects. They then receive remote and in-person mentor-
ing throughout the year in preparation for science fairs.
These efforts have helped several students qualify for the
Alabama Science and Engineering Fair each year and four

students qualify as finalists at the Intel International Sci-
ence and Engineering Fair.

Robotics and programming clubs are another way com-
puter science is being introduced into Alabama schools.
The University of Alabama team works with schools to set
up the clubs, providing support as needed. Tuscaloosa
provides a good example of strategic planning to ensure
student access to computer science clubs in Alabama
schools. Tuscaloosa City Schools have a large number of
students from underrepresented groups, many of whom
are on free/reduced lunches. Often, these students must
go home immediately after school lets out for the day. Tus-
caloosa City Schools approved the inclusion of computer
science programs during a daytime club period when all
students have the opportunity to participate. Club partici-
pants work on a variety of computer science projects and
have the option of taking part in statewide competitions.

The Alabama Robotics Competition, started in 2011 by
the University of Alabama, is open to all K-12 students with
prizes and awards at different grade levels. The competi-
tions are highly popular. In 2013, 32 teams from 32 schools
participated. The results indicate the clubs and competi-
tions are reaching a broad demographic of Alabama
students. In the 2012 competition, an inner-city team of
Black/African American students from Birmingham beat
out teams from several statewide mathematics/science
magnet schools.

Academic coursework is yet another part of the Ala-
bama computer science education strategy. The Univer-
sity of Alabama team gained national attention when it
became one of the official pilot institutions to implement
the AP Computer Science Principles (AP CSP) course into
high schools during the academic year 2011-2012. Since
then, AP Computer Science Principles continues to be
integrated into academic and career technical educa-
tion programs, reaching more than 400 students in 10
schools. The University of Alabama is partnering with
ten teachers to train an additional 50 teachers to teach
the new AP Computer Science Principles course by the
2016-2017 school year. The first AP Computer Science
Principles exam will be administered in May 2017. The
ten teacher trainers are taking over many of the program
and support activities. Four trainers are from academic
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programs; six are from the career technical education
programs.

Plans are underway to supplement classroom offerings
of AP Computer Science Principles with online offerings
through the Alabama online system available to any high
school student. When this happens, AP Computer Science
Principles will join the AP Computer Science course, which
is already available online.

Bringing computer science to the most rural areas of
the state is the most recent phase of the computer science
education initiative in Alabama. Alabama locates rural ca-
reer technical education centers across the state, offering
a variety of courses to students living in remote districts.
Rural centers began offering the AP Computer Science
Principles course in 2013.

Establishing a personal connection and building trust
with all participants has been critical to the success of
Alabama’s computer science education efforts. Estab-
lished teachers are offered professional development and
mentoring during the summer, with follow-up support
during the school year. Enthusiasm for computer science
professional development is high and has led to Alabama
teachers receiving a statewide CSTA chapter in summer
2013.In some programs, students serve as peer mentors,
with some students beginning in the 6th grade. Guidance
counselors are included in outreach efforts.

Sustainability strategies include targeting new teach-
ers to teach computer science, lead clubs, and teach
camp programs. College undergraduates majoring in
mathematics education are teamed with computer sci-
ence undergraduates. Starting in 2013, a special section
of Computer Science Principles will be offered to the
pre-service mathematics education students, which will
introduce them to Computer Science Principles and en-
able them to fulfill a requirement that they complete a
computer science course.

Utah

Many states in the United States are in the early stages of
evaluating ways to incorporate computer science into K-12
education. These states can look to Utah for inspiration
about ways to get started creating their own computer
science pathways.

Taking advantage of an existing computer literacy

requirement can be an effective approach for getting

an initial foothold for K-12 computer science educa-
tion. Utah, like many states, has a computer literacy
requirement for high school graduation. Starting with a
small number of high schools, Utah swapped out some
sections of the computer literacy class in favor of a half
year of Exploring Computer Science (ECS)'. Using this
approach, no new teachers or resources were needed.
As the modified course has proven itself, more Utah high
schools are introducing it.

Utah is leveraging the fact that, as in many other states,
computer science courses are currently taught in career
technical education programs. By virtue of being located
in the career technical education programs, it is easier
for teachers with a related teaching credential to obtain
a state teaching endorsement for Exploring Computer
Science. The establishment of this teaching endorsement
can serve as a first step to creating a professional teacher
certification system for computer science teachers.

The initial case for incorporating parts of the Exploring
Computer Science course included its national recogni-
tion, documented student success, and the extensive
support available to implement it. Additional evidence
came after students in the Exploring Computer Science
pilot course easily passed the end-of-course computer
literacy skills test used in the original course. In another
pilot course, students with a wide range of abilities dem-
onstrated that they were motivated by the material and
successful in acquiring computer science concepts. In that
pilot course, student abilities ranged from those with prior
programming experience to those learning English, as well
as those with learning challenges.

In Utah, as in other states that have implemented the
Exploring Computer Science program, initial reactions by
students and teachers have been positive. Teachers from
a wide variety of subject areas are excited about the pros-
pect of teaching the Exploring Computer Science course
in their classrooms. In addition, a core group of teachers
is forming that will run future professional development
workshops.

In the 2013-2014 school year, students at 20 high
schools have the option of taking Exploring Computer

*See the profile of the Los Angeles Unified School District for a discussion of ECS.
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Science and having it satisfy the state’s mandatory com-

puter literacy requirement. To increase teaching capacity
so the course can be offered at more schools, the Utah
Exploring Computer Science Initiative aims to train and
support 100 Exploring Computer Science teachers by
2015. The Initiative receives funding from the National
Science Foundation.

With growing demand for computer science courses,
educators are starting to ask about what comes next
for students interested in computer science education
pathways. The AP Computer Science Principles course is
being discussed as that next course. The College Board
will administer the new AP Computer Science Principles
exam in May 2017. Further, efforts are underway to bolster
support for AP Computer Science Principles by having it
recognized as a means for satisfying a core high school
graduation requirement in mathematics or as an elective

credit, similar to AP Computer Science.

Kentucky

The Kentucky Community and Technical College System is
one model for providing effective and diverse articulation
pathways to bachelor’s degree programs. Colleges in the
system are leveraging state education directives and form-
ing relationships among themselves to reduce barriers to
transferring computer science courses across two-year and
four-year postsecondary institutions.

Kentucky community college students have two prima-
ry pathways for obtaining computer science and comput-
ing-related bachelor’s degrees. One route leads first to a
Computers and Information Technology Applied Associate
of Science (AAS) degree, while the other route leads first
to an Associate of Science (AS) degree. The Computers
and Information Technology Applied Associate of Science
degree offers seven tracks, including computer science,
information security, and programming. The Associate of
Science degree is a transfer degree with a concentration in
computer science.

Rigorous computer science courses are available in
both degree programs. Course topics include Java or C++
programming, algorithms and introductory data struc-
tures, introductory software engineering, and discrete
mathematics. Assuming the student receives a grade of C

or above, these courses are guaranteed to equate to com-
puter science courses at the University of Kentucky, as well
as at many other public and private four-year universities
in Kentucky. Students who are awarded the Associate of
Science degree with a concentration in computer science
are also guaranteed to have satisfied all pre-major require-
ments in the University of Kentucky’s computer science
program. Additional articulation agreements for transfer-
ring computer science courses across Kentucky’s commu-
nity colleges and four-year institutions are well under way.

To help implement community college courses that will
count toward the lower-division requirements for a comput-
er science or computing-related major at public universities,
the faculty at Kentucky community colleges regularly com-
municate with the universities and with each other, sharing
course materials, resources, and experiences.

For example, faculty from the Bluegrass Community
and Technical College meet in person with faculty from
the University of Kentucky to discuss courses and articula-
tion agreements. Faculty then share their experiences of
working with the University of Kentucky with the other
community and technical colleges in Kentucky.

Kentucky has taken other steps to ease the transfer
of computer science courses across community colleges
and universities. Frequently, university faculty serve on
Computer Information Technology (CIT) advisory boards
to help guide the two-year computer science curriculum.
Some of the community and technical colleges, as well as
some universities, provide on-campus transfer centers to
assist students with transferring from two-year to four-year
institutions. For example, the Bluegrass Community and
Technical College’s Transfer Center serves students in all
degree programs and contains dedicated office space for
full-time transfer advisors from many of Kentucky’s public
and private four-year institutions.

Computer science students have greatly benefitted
from this proactive relationship building between com-
munity colleges and four-year institutions in Kentucky. Bar-
riers to transfer are down, easing completion of computer
science and other computing-related bachelor’s degrees.
A diverse, often disadvantaged, demographic of students
has a greater opportunity to complete a bachelor’s degree
and join the computing workforce.

Rebooting the Pathway to Success 33






Appendix:
State-by-State Reports

- About the State-by-State Reports
« State Reports
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About the State-by-State Reports
Researchers gathered education and workforce data from
the 50 states and the District of Columbia for 2012. Each
state report provides computing jobs and salary data,

the number of postsecondary certificates and degrees
awarded, and the number of high school students taking
the Advanced Placement (AP) Computer Science A exam.
Each state report also includes whether the state educa-
tion standards clearly allow a rigorous computer science
course to count as a core high school graduation require-
ment in mathematics or science.

Employment and Salary Data

Computing occupations are defined to include the oc-
cupational group of “computer occupations,” as well as
“computer and information systems managers” and “com-
puter hardware engineers,” as reported by the U.S. Bureau
of Labor Statistics. This report relies on employment data
provided by the federal government to allow for con-
sistent comparisons across a standard set of computing
occupations. Although each state publishes current and
long-term employment data, the states vary in how they
define occupational categories.

K-12 Graduation Requirements

The scope of K-12 graduation requirements includes
whether computer science courses clearly satisfy a core
high school graduation requirement in mathematics or
science, as reported in Bugs in the System: Computer Science
Teacher Certification in the U.S., published in 2013 by the
Computer Science Teachers Association. After that report
was published, Alabama, Tennessee, and Wisconsin in 2013
joined the states that allow computer science courses to
satisfy a core high school graduation requirement.

Advanced Placement Exam Data

The Advanced Placement (AP) exam data from the College
Board are categorized into computer science and four
subject groupings. English includes: English Language
and Composition, and English Literature and Composition.
History includes: European History, United States History,
and World History. Social Sciences include: Comparative
Government and Politics, Human Geography, Macroeco-
nomics, Microeconomics, Psychology, and United States
Government and Politics. “Other subjects” includes all AP
exams in subjects not included in the other categories.

Postsecondary Certificates and Degrees
The number of postsecondary certificates and degrees
was obtained from the U.S. Department of Education'’s
Integrated Postsecondary Education Data System (IPEDS)
and includes completions between July 2011 and July
2012 for “computer and information sciences and support
services” and “computer engineering,” which includes
software developers and computer hardware engineer-
ing. Certificates and degrees from online-only programs
offered by private, for-profit institutions are not included.
Degrees combining other subjects with computer science
and classified within other disciplines, including those clas-
sified as interdisciplinary degrees, are not included.
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
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Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs
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A
-

Total Employment in Computing in Alabama in 2012

12,000

Average Annual Salaries in Computing in Alabama in 2012

15,000

$72,000 $96,000 $120,000
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Advanced Placement Exams in Alabama in 2012

. Computer Science

Other Subjects

Social Sciences

History

English

6,563

Certificates and Degrees in Computer and Information

Sciences, and Computer Engineering in Alabama in 2012

5,129

97

12,330

11,930

800

640

480

320

160

Certificates

Associate's
Degrees

Bachelor's
Degrees

Master's
Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
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Total Employment in Computing in Alaska in 2012

1,200

Average Annual Salaries in Computing in Alaska in 2012

1,500

$72,000 $96,000 $120,000
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High School

Advanced Placement Exams in Alaska in 2012

Graduation
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Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Total Employment in Computing in Arizona in 2012

Average Annual Salaries in Computing in Arizona in 2012

18,000 24,000 30,000

$72,000 $96,000 $120,000
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Advanced Placement Exams in Arizona in 2012
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Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Total Employment in Computing in Arkansas in 2012

5,600

Average Annual Salaries in Computing in Arkansas in 2012

7,000

$72,000 $96,000 $120,000

Rebooting the Pathway to Success

43



Graduation
Requirements r”ﬁ

Arkansas does
not clearly allow
computer science
to satisfy a core Other Subjects

high school

graduation 9,758
requirement in Social Sciences
mathematics

or science. History

. Computer Science

w
S
v
<
S
.
<<

4,620

12,154
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Arkansas in 2012

High SChOOl Advanced Placement Exams in Arkansas in 2012

14,094

350

280

210

140 — | |

Certificates Associate's Bachelor's Master's
Degrees Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Total Employment in Computing in California in 2012

Average Annual Salaries in Computing in California in 2012

150,000 200,000 250,000

$90,000 $120,000 $150,000
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High SChOOl Advanced Placement Exams in California in 2012
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Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Total Employment in Computing in Colorado in 2012

Average Annual Salaries in Computing in Colorado in 2012

24,000 32,000 40,000

$90,000 $120,000 $150,000

Rebooting the Pathway to Success

47



o
S
S
S
S
U

High SChOOl Advanced Placement Exams in Colorado in 2012
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Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Total Employment in Computing in Connecticut in 2012

12,800

Average Annual Salaries in Computing in Connecticut in 2012

16,000

$90,000 $120,000 $150,000
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Advanced Placement Exams in Connecticut in 2012
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Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Total Employment in Computing in Delaware in 2012

4,800

Average Annual Salaries in Computing in Delaware in 2012

6,000

$90,000 $120,000 $150,000
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High SChOOl Advanced Placement Exams in Delaware in 2012
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Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).

52 Rebooting the Pathway to Success



Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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1410

Total Employment in Computing in District of Columbia in 2012

8,000

10,000

Average Annual Salaries in Computing in District of Columbia in 2012

$90,000 $120,000 $150,000
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Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Total Employment in Computing in Florida in 2012

Average Annual Salaries in Computing in Florida in 2012

36,000 48,000 60,000

$90,000 $120,000 $150,000
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Total Employment in Computing in Georgia in 2012

Average Annual Salaries in Computing in Georgia in 2012

24,000 32,000 40,000

$90,000 $120,000 $150,000
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Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Hawaii in 2012

2,000

Average Annual Salaries in Computing in Hawaii in 2012

2,500

$72,000 $96,000 $120,000
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High School

Advanced Placement Exams in Hawaii in 2012

Graduation
. 71

Requirements

Hawaii does not .
clearly allow . Computer Science oo
computer science '
to satisfy a core Other Subjects
high school G2
graduation 1,752
requirement in Social Sciences
mathematics
or science. History

3,526
English

Certificates and Degrees in Computer and Information

Sciences, and Computer Engineering in Hawaii in 2012

200

160

120 |

80 —
40 —
0 -
Certificates Associate's Bachelor's Master's Ph.D./
Degrees Degrees Degrees Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

700

$20,000

1,400

Number of Jobs

$40,000

2,100

Average Annual Salary

Total Employment in Computing in Idaho in 2012

2,800

Average Annual Salaries in Computing in Idaho in 2012

3,500

$60,000 $80,000 $100,000
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High School
Graduation
Requirements

Idaho does not
clearly allow
computer science
to satisfy a core
high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in Idaho in 2012

. Computer Science

1,727

Other Subjects

Social Sciences
1,781

History

2,921
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Idaho in 2012

2,927

300

240

180

120

60

Certificates

Associate's Bachelor's Master's
Degrees Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in lllinois in 2012

Average Annual Salaries in Computing in Illinois in 2012

42,000 56,000 70,000

$72,000 $96,000 $120,000
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6 High SChOOl Advanced Placement Exams in lllinois in 2012
<= Graduation
T o 1,199
=~ Requirements
— . .
lllinois does not
clearly aIIow . Computer Science
computer science AEIEE)
to satisfy a core Other Subjects :
high school 2714 g
graduation 2
requirement in Social Sciences @
mathematics 32,361 g
or science. History ;
&
35,242 T
English S
2
Certificates and Degrees in Computer and Information £
Sciences, and Computer Engineering in lllinois in 2012 g
2
2,500 g
2,000 g
1,500 —— §
a
<
1,000 —— — | 2
500 —— — — §
Certificates Associate's Bachelor's Master's Ph.D./ g
Degrees Degrees Degrees Post-Grad §
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

4,000

$24,000

8,000

Number of Jobs

$48,000

Total Employment in Computing in Indiana in 2012

12,000 16,000 20,000

Average Annual Salaries in Computing in Indiana in 2012

Average Annual Salary

$72,000 $96,000 $120,000
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<. High School
~  Graduation

Requirements

o

E Indiana clearly °
allows computer
science to satisfy
a core high school
graduation
requirementin
mathematics.

Advanced Placement Exams in Indiana in 2012

r 247

Computer Science
10,722

Other Subjects

Social Sciences
13,404

History

15,161
English

Certificates and Degrees in Computer and Information

Sciences, and Computer Engine

ering in Indiana in 2012

26,436

1,600

1,280

960

640

320

Certificates Associate's Bachelor's Master's

Degrees

Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in lowa in 2012

9,600

Average Annual Salaries in Computing in lowa in 2012

12,000

$72,000 $96,000 $120,000
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High School
Graduation
Requirements

lowa does not
clearly allow
computer science
to satisfy a core
high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in lowa in 2012

Computer Science

3,124

Other Subjects

Social Sciences

3,350

History

4,337
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in lowa in 2012

5,533

1,200

960

720

480

240

Certificates

Associate's Bachelor's Master's

Degrees

Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Kansas in 2012

9,600

Average Annual Salaries in Computing in Kansas in 2012

12,000

$72,000 $96,000 $120,000
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High School
Graduation
Requirements

Kansas does not
clearly allow
computer science
to satisfy a core
high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in Kansas in 2012

. Computer Science

Other Subjects

Social Sciences

History

English

2,015

3,693

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Kansas in 2012

34

4,552

4,694

500

400

300

200

100

Certificates

Associate's Bachelor's
Degrees Degrees

Master's
Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Kentucky in 2012

8,000

Average Annual Salaries in Computing in Kentucky in 2012

10,000

$60,000 $80,000 $100,000
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High School Advanced Placement Exams in Kentucky in 2012

Graduation
Requirements

Kentucky does
not clearly allow
computer science
to satisfy a core Other Subjects 14,522
high school

graduation

requirement in Social Sciences

mathematics 11,499

or science. History

280

. Computer Science
7911

14,294
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Kentucky in 2012

800

640

480

320

160

Certificates Associate's Bachelor's Master's Ph.D./
Degrees Degrees Degrees Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Louisiana in 2012

4,800

Average Annual Salaries in Computing in Louisiana in 2012

6,000

$60,000 $80,000 $100,000
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High School
Graduation
Requirements

Louisiana does
not clearly allow
computer science
to satisfy a core
high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in Louisiana in 2012

r45

. Computer Science
2,286

Other Subjects

Social Sciences
3,221

History

4,260
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Louisiana in 2012

4,873

800

640

480

320

160

Certificates

Associate's Bachelor's Master's
Degrees Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

600

$20,000

1,200

Number of Jobs

$40,000

1,800

Average Annual Salary

Total Employment in Computing in Maine in 2012

2,400

Average Annual Salaries in Computing in Maine in 2012

3,000

$60,000 $80,000 $100,000
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High School
Graduation
Requirements

Maine does not
clearly allow
computer science
to satisfy a core
high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in Maine in 2012

e

Computer Science
1,353

Other Subjects
2,529

Social Sciences

History

3,826
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Maine in 2012

5,768

100

80

60

40

20

Certificates

Associate's Bachelor's Master's

Degrees

Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Maryland in 2012

Average Annual Salaries in Computing in Maryland in 2012

21,000 28,000 35,000

$90,000 $120,000 $150,000
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High School Advanced Placement Exams in Maryland in 2012
Graduation
Requirements ek
Maryland does
not clearly allow ® compuer Sience
computer science 20146
to satisfy a core Other Subjects 41397
high school '
graduation
requirement in Social Sciences
mathematics CrokE
or science. History
28,705
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Maryland in 2012

2,500

2,000

1,500

1,000

500

Certificates Associate's Bachelor's Master's Ph.D./
Degrees Degrees Degrees Post-Grad

Rebooting the Pathway to Success

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).



Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Massachusetts in 2012

Average Annual Salaries in Computing in Massachusetts in 2012

42,000 56,000 70,000

$90,000 $120,000 $150,000
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‘I-I: High School Advanced Placement Exams in Massachusetts in 2012
U Graduation
) .
~ Requirements o13
<= Massachusetts
U does nOt CIearIy . Computer Science
E allow computer 12031
V) science to satisfy Other Subjects
S acorehigh school
E graduation o 10078 a1 at0
requirement in Social Sciences
mathematics
or science. History
17,291
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Massachusetts in 2012

1,600

1,280

960

640

320

Certificates Associate's Bachelor's Master's Ph.D./
Degrees Degrees Degrees Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Michigan in 2012

Average Annual Salaries in Computing in Michigan in 2012

21,000 28,000 35,000

$72,000 $96,000 $120,000
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§ High School Advanced Placement Exams in Michigan in 2012
) Graduation
-==  Requirements rm
-E Michigan clearly |
E a"OWS computer . Computer Science
13919

science to satisfy

a core high school Other Subjects
graduation
requirementin
mathematics Social Sciences
: 18,604
History
18,816
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Michigan in 2012

32,426

2,000

1,600

1,200

800

400 — _— IE—

Certificates Associate's Bachelor's Master's
Degrees Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Minnesota in 2012

Average Annual Salaries in Computing in Minnesota in 2012

18,000 24,000 30,000

$90,000 $120,000 $150,000
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High School
Graduation
Requirements

Minnesota does
not clearly allow
computer science
to satisfy a core
high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in Minnesota in 2012

r251

Computer Science
12,511
Other Subjects
Social Sciences
13,439
History
13,862

English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Minnesota in 2012

21,960

1,000

800

600

400

200

Certificates

Associate's Bachelor's Master's

Degrees

Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Mississippi in 2012

2,400

Average Annual Salaries in Computing in Mississippi in 2012

3,000

$60,000 $80,000 $100,000
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High School
Graduation
Requirements

Mississippi does
not clearly allow
computer science
to satisfy a core
high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in Mississippi in 2012

. Computer Science

Other Subjects

Social Sciences

History

English

2,309

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Mississippi in 2012

1,117

2,484

3,203

400

320

240

160

80

B

Certificates

Associate's Bachelor's
Degrees Degrees

Master's
Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

6,000

$24,000

12,000

Number of Jobs

$48,000

Vi

Total Employment in Computing in Missouri in 2012

18,000 24,000 30,000

Average Annual Salaries in Computing in Missouri in 2012

Average Annual Salary

$72,000 $96,000 $120,000
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High School
Graduation
Requirements

Missouri clearly
allows computer
science to satisfy
a core high school
graduation
requirementin
mathematics.

Advanced Placement Exams in Missouri in 2012

. Computer Science

Other Subjects

Social Sciences

History

English

212

6,523

7,201

7,450

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Missouri in 2012

10,707

1,200

960

720

480

240

Certificates

Associate's
Degrees

Bachelor's
Degrees

Master's
Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

500

$20,000

1,000

Number of Jobs

$40,000

1,500

Average Annual Salary

Vion

Total Employment in Computing in Montana in 2012

2,000

Average Annual Salaries in Computing in Montana in 2012

2,500

$60,000 $80,000 $100,000
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High School
Graduation
Requirements

Montana does
not clearly allow
computer science
to satisfy a core
high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in Montana in 2012

. Computer Science
754

Other Subjects

Social Sciences 846

History

1,523
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Montana in 2012

1,718

150

120

90

60

30

Certificates

Associate's Bachelor's Master's
Degrees Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Nebraska in 2012

8,000

Average Annual Salaries in Computing in Nebraska in 2012

10,000

$72,000 $96,000 $120,000
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- High School Advanced Placement Exams in Nebraska in 2012
g Graduation
3 Requirements >’
QU Nebraska does
2 not clearly allow @ Computer Science
computer science 2,107
to satisfy a core Other Subjects 3260
high school
graduation
requirement in Social Sciences
mathematics
or science. History 2,269
2,294
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Nebraska in 2012

500

400

300

200

100

Certificates Associate's Bachelor's Master's
Degrees Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Nevada in 2012

4,000

Average Annual Salaries in Computing in Nevada in 2012

5,000

$72,000 $96,000 $120,000
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High School
Graduation
Requirements

Nevada does

not clearly allow
computer science
to satisfy a core
high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in Nevada in 2012

56

Computer Science

4,139

Other Subjects

Social Sciences

5,505
History

5616
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Nevada in 2012

7,061

300

240

180

120

60

Certificates

Associate's Bachelor's Master's

Degrees

Degrees Degrees

I

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in New Hampshire in 2012

8,000

Average Annual Salaries in Computing in New Hampshire in 2012

10,000

$90,000 $120,000 $150,000
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High School
Graduation
Requirements

New Hampshire
does not clearly
allow computer
science to satisfy
a core high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in New Hampshire in 2012

102

. Computer Science

1,221
Other Subjects
1,571
4,828
Social Sciences
History
2,479

English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in New Hampshire in 2012

200

160

120

80

40

Certificates

Associate's Bachelor's Master's Ph.D./
Degrees Degrees Degrees Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in New Jersey in 2012

Average Annual Salaries in Computing in New Jersey in 2012

36,000 48,000 60,000

$90,000 $120,000 $150,000
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High School
Graduation
Requirements

New Jersey

does not clearly
allow computer
science to satisfy
a core high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in New Jersey in 2012

. Computer Science

Other Subjects

Social Sciences

History

English

1,235

16,932

47,963
17,337

20,016

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in New Jersey in 2012

800

600

400

200

Certificates

Associate's
Degrees

Bachelor's
Degrees

Master's Ph.D./
Degrees Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

N [VIE

Total Employment in Computing in New Mexico in 2012

4,000

Average Annual Salaries in Computing in New Mexico in 2012

5,000

$72,000 $96,000 $120,000
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High School
Graduation
Requirements

New Mexico

does not clearly
allow computer
science to satisfy
a core high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in New Mexico in 2012

. Computer Science

Other Subjects

Social Sciences

History

English

2,020

3,040

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in New Mexico in 2012

-

4,429

4,813

250

200

150 = |

100

Certificates

Associate's

Degrees

Bachelor's
Degrees

Master's
Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in New York in 2012

Average Annual Salaries in Computing in New York in 2012

60,000 80,000 100,000

$90,000 $120,000 $150,000
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High School
Graduation
Requirements

New York clearly
allows computer
science to satisfy
a core high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in New York in 2012

1,821
. Computer Science
37,643
Other Subjects
91,402
Social Sciences
47,148
History
59,357

English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in New York in 2012

3,500

2,800

2,100

1,400

700

Certificates

Associate's Bachelor's Master's Ph.D./
Degrees Degrees Degrees Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in North Carolina in 2012

Average Annual Salaries in Computing in North Carolina in 2012

30,000 40,000 50,000

$90,000 $120,000 $150,000
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S
<= High School Advanced Placement Exams in North Carolina in 2012
% Graduation
~~  Requirements r 426
S  North Carolina
U clear|y allows @ Computer Science
L~ computer science 18,876
t to satisfy a core Other Subjects
o high school w0
2 graduation
requirement in Social Sciences
mathematics. 19,048
History
22,117
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in North Carolina in 2012

1,500

1,200

900

600

300

Certificates Associate's Bachelor's Master's Ph.D./
Degrees Degrees Degrees Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

500

$20,000

1,000

Number of Jobs

$40,000

1,500

Average Annual Salary

Total Employment in Computing in North Dakota in 2012

2,000

Average Annual Salaries in Computing in North Dakota in 2012

2,500

$60,000 $80,000 $100,000
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High School
Graduation
Requirements

North Dakota
does not clearly
allow computer
science to satisfy
a core high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in North Dakota in 2012

16

Computer Science

393

Other Subjects

Social Sciences

. 443
History

496
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in North Dakota in 2012

586

150

120

90

60

30

Certificates

Associate's Bachelor's Master's

Degrees

Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Ohio in 2012

Average Annual Salaries in Computing in Ohio in 2012

30,000 40,000 50,000

$72,000 $96,000 $120,000
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High School Advanced Placement Exams in Ohio in 2012
Graduation
Requirements 609
Ohio does not
CIearIy a"OW . Computer Science
computer science 16,398
to satisfy a core Other Subjects
high school
graduation
requirement in Social Sciences
mathematics 19,069
or science. History
20,396
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Ohio in 2012

34,538

2,500

2,000

1,500

1,000

500

Certificates Associate's Bachelor's Master's
Degrees Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Oklahoma in 2012

6,400

Average Annual Salaries in Computing in Oklahoma in 2012

8,000

$60,000 $80,000 $100,000
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High School
Graduation
Requirements

Oklahoma clearly
allows computer
science to satisfy
a core high school
graduation
requirementin
mathematics.

Advanced Placement Exams in Oklahoma in 2012

. Computer Science

Other Subjects

Social Sciences

History

English

3,500

5,751

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Oklahoma in 2012

r129

7,998

8,268

800

640

480

320

160

Certificates

Associate's Bachelor's
Degrees Degrees

Master's
Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Total Employment in Computing in Oregon in 2012

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

0 3,200 6,400 9,600

Number of Jobs

12,800

Average Annual Salaries in Computing in Oregon in 2012

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

16,000

$0 $24,000 $48,000 $72,000 $96,000 $120,000

Average Annual Salary
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High School
Graduation
Requirements
Oregon clearly

Advanced Placement Exams in Oregon in 2012

r112

allows computer . Computer Science
science to satisfy 5,043
a core high school Other Subjects s 663
graduation

requirementin

mathematics Social Sciences
or science. 5,260

History
5,820
English

Certificates and Degrees in Computer and Information

Sciences, and Computer Engineering in Oregon in 2012

500

400 —

300 —

200 —— — —

100 — — —

0
Certificates Associate's Bachelor's Master's Ph.D./
Degrees Degrees Degrees Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Pennsylvania in 2012

Average Annual Salaries in Computing in Pennsylvania in 2012

30,000 40,000 50,000

$90,000 $120,000 $150,000
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High School
Graduation
Requirements

Pennsylvania
does not clearly
allow computer
science to satisfy
a core high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in Pennsylvania in 2012

763

. Computer Science

17,876

Other Subjects

40,095

Social Sciences

18,861

History

19,545
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Pennsylvania in 2012

3,000

2,400

1,800

1,200

600

Certificates

Associate's Bachelor's Master's Ph.D./
Degrees Degrees Degrees Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Rhode Island in 2012

2,400

Average Annual Salaries in Computing in Rhode Island in 2012

3,000

$90,000 $120,000 $150,000
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High SChOOl Advanced Placement Exams in Rhode Island in 2012

Graduation
Requirements

Rhode Island

clearly aIIows . Computer Science 878

computer science

to satisfy a core Other Subjects

high sch.ool 1,689

graduation 4,155
requirement in Social Sciences

mathematics

or science. History

62

o
-
S
2
U
S
S
o
<

1,949

English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Rhode Island in 2012

300

240

180 |

120

Certificates Associate's Bachelor's Master's Ph.D./
Degrees Degrees Degrees Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in South Carolina in 2012

8,000

Average Annual Salaries in Computing in South Carolina in 2012

10,000

$72,000 $96,000 $120,000
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High School
Graduation
Requirements

South Carolina
does not clearly
allow computer
science to satisfy
a core high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in South Carolina in 2012

276
Computer Science
7,859
Other Subjects
Social Sciences
8,428
History
9,646

English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in South Carolina in 2012

11,773

600

480

360

240

120

Certificates

Associate's Bachelor's Master's

Degrees

Degrees Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in South Dakota in 2012

1,600

Average Annual Salaries in Computing in South Dakota in 2012

2,000

$72,000 $96,000 $120,000
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High School
Graduation
Requirements

South Dakota
does not clearly
allow computer
science to satisfy
a core high school
graduation
requirementin
mathematics

or science.

Advanced Placement Exams in South Dakota in 2012

. Computer Science

Other Subjects

Social Sciences

History

English

25

575

967

1,173

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in South Dakota in 2012

1,756

250

200

150

100

Certificates

Associate's

Degrees

Bachelor's
Degrees

Master's
Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Tennessee in 2012

12,000

Average Annual Salaries in Computing in Tennessee in 2012

15,000

$72,000 $96,000 $120,000

Rebooting the Pathway to Success

121



)
L
)
%)
)
-
S
s

High School
Graduation
Requirements

Tennessee clearly
allows computer
science to satisfy
a core high school
graduation
requirementin
mathematics.

Advanced Placement Exams in Tennessee in 2012

r160

Computer Science
8,102

Other Subjects

Social Sciences

8,998
History

10,654
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Tennessee in 2012

13,423

800

640

480

320

160

Certificates

Associate's Bachelor's Master's

Degrees

Degrees Degrees

[

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Texas in 2012

Average Annual Salaries in Computing in Texas in 2012

72,000 96,000 120,000

$90,000 $120,000 $150,000
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High School
Graduation
Requirements

Texas clearly
allows computer
science to satisfy
a core high school
graduation
requirementin
mathematics.

Advanced Placement Exams in Texas in 2012

. Computer Science

Other Subjects

Social Sciences

History

English

88,250

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Texas in 2012

67,737

3,614

94,064

120,426

2,500

2,000

1,500

1,000

500

Certificates

Associate's
Degrees

Bachelor's
Degrees

Master's
Degrees

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Computer and Information
Systems Managers

Computer and Information
Research Scientists

Computer Systems and
Information Security Analysts

Software Developers
and Programmers

Database, Systems, Network
Administrators and Architects

Computer
Support Specialists

Computer
Hardware Engineers

Computer Occupations,
All Other

Number of Jobs

Average Annual Salary

Total Employment in Computing in Utah in 2012

12,800

Average Annual Salaries in Computing in Utah in 2012

16,000

$72,000 $96,000 $120,000
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High School
Graduation
Requirements

Utah clearly
allows computer
science to satisfy
a core high school
graduation
requirementin
mathematics.

Advanced Placement Exams in Utah in 2012

61

Computer Science
6,289
Other Subjects
Social Sciences
7,389

History

7,472
English

Certificates and Degrees in Computer and Information
Sciences, and Computer Engineering in Utah in 2012

11,806

1,000

800

600

400

200

Certificates

Associate's Bachelor's Master's

Degrees

Degrees Degrees

___—

Ph.D./
Post-Grad

Source: Data calculated from the College Board, AP Data: State Reports (2012). / Source: U.S. Department of Education, National Center for Education Statistics (2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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Source: U.S. Bureau of Labor Statistics, State Occupational Employment and Wage Estimates (May 2012).
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