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Figure 11  State by State Adoption of Computer Science Standards — Skills
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Findings

as would a course in any random subject. Nine states allow 

computer science to count as a mathematics credit. Seven 

as an advanced mathematics credits. 

Only one state (Georgia) counts computer science as a 

science credit. Six states defer the mapping of course cred-

its to individual school districts whose resulting categoriza-

tion of computer science courses ranges widely.

Determining how computer science factors into state 

graduation requirements yielded fairly consistent (and 

distressing) results (See Figure 12). The “credit” picture is 

clouded by differing state authorities and policies regard-

ing who controls what each student must, at a minimum, 

learn. While the researchers discovered that it was fairly 

easy to find the state graduation requirements, determin-

ing precisely if or how computer science courses mapped 

into those requirements was often exceedingly challeng-

ing. For example, the researchers had to dig down through 

several levels of information to determine that New York 

allows Advanced Placement Computer Science to count as 

an advanced math elective. This lack of clarity and acces-

sibility with regard to graduation requirement information 

is further compounded in states that defer binding specific 

courses to graduation requirements to local school districts. 

The researchers also learned that in some states (such as 

Kansas) the State Board of Regents (which control require-

ments for access to institutions of higher education in the 

state) have different requirements than the state boards of 

education that control the schools. (It is outside the scope 

of this study to review instances such as this in all 50 states.)

Limits of this Study
Education standards exist at the state policy level. This study 

seeks to paint a picture of the states’ policies with regard to 

computer science as reflected in those standards. This is a 

fluid space with many proposals and draft standards always 

in flux and not necessarily well advertised. The findings in this 

document represent the researchers best efforts to accurately 

reflect state standards and requirements as of February, 2010. 

The results and recommendations reflect the policies 

and practices that exist at the state level outside schools 

and classrooms. Standards can be attached to a specific 

course or state educational goals that allow individual 

schools to shape classes to their individual needs. This 

information; and use instructional materials to learn about 

new applications or features.

Total Skills Standard Adoption: 73%
Level 1: (70.9%)

•  Use Standard I/O (69%)

•  Use a computer for learning (71%)

•  Communicate about technology (63%)

•  Use multimedia to support learning (65%)

•  Create/develop appropriate multimedia with support 

(65%)

•  Use I/O and keyboarding skills (61%)

•  Use productivity tools (75%)

•  Use technology tools (digital cameras, presentation, 

web, scanner, multimedia) (69%)

•  Use telecommunications to get remote information 

(69%)

•  Use online resources for problem solving (78%)

•  Use technology tools (calculators, digital probes,  

videos) for problem solving (82%)

•  Use content-specific technology tools (calculators, 

digital probes, web) to support learning (92%)

•  Apply productivity and multimedia tools (69%)

•  Make products including video, web pages, etc., using 

technology (67%)

Findings on Graduation Requirements 
The researchers also surveyed the secondary school 

graduation requirements of all 50 states and the District 

of Columbia. Two particular areas of interest were exam-

ined. First, the study examined how a rigorous computer 

science course (such as an ACM/CSTA Level III course or 

the Advanced Placement Computer Science course) would 

be counted in graduation requirements. Second, they 

investigated whether the state had a Technology Literacy/

Computer Applications requirement for graduation. Some 

states had a specific Technology Literacy requirement, 

some states had it as one item on a menu of constrained 

electives, and some states did not require it at all. 

Forty states count an upper-level computer science as 

an unconstrained general elective credit. This means that 

computer science courses satisfy no particular category 

and thus fall into the “general credit toward graduation,” 



means that simply because a set of standards exists that 

does not imply that courses exist to carry them out or that 

they are being adequately taught. In many states, standards 

are promulgated without specific course definitions leaving 

it up to individual schools to implement those standards 

across the courses in their curriculum. 

Technology standards exist in three forms. Some states 

embed them inside other disciplines, as in the case of 

calculator use in mathematics or science courses. Other 

states define generic technology standards unattached to a 

particular discipline, implying all teachers should be creat-

ing content addressing these standards within their own 

discipline. Still other states, in addition to one of the previ-

ous models, set standards for specialty career readiness 

(formerly vo-tech) programs that are often implemented at 

select centers or pullout programs that may not exist inside 

the school. In the case of computer science, the mapping of 

applicable state standards to computer science programs 

in schools is widely varied. We know there are schools with 

excellent computer science programs and, in the same 

state, schools with little or no computer science offerings 

and that this is consistent with state standards.

Conclusion 
Computer science education in K–12 is vital, but without 

specific intervention at all levels of government to make it 

stand on its own within the K-12 education landscape it will 

continue to fade from our schools. This will hurt not only 

the field of computing but also all the fields that depend on 

innovations that originate in computing. If we are to remain 

competitive in the global, high-tech marketplace of the 21st 

Century, we must revitalize computer science education in 

K–12 and make it part of the core curriculum for all students.

Figure 12  How Computer Science Courses Count Toward 
Graduation Requirements
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Description of the State Report Cards
On each state report card you will find two charts summariz-
ing our findings on the standards, which reflect the two dif-
ferent ways to organize the results noted early in the report.

The first graph shows the alignment of a state’s stan-
dards in each of the three curriculum levels outlined in the 
ACM/CSTA Model Curriculum (Level I — grades K–8, Level 
II — grades 9–10, and Level III — grades 11–12). An analysis 
of gaps in Level IV standards was not included in this study 
because there are no standards listed, instead potential 
course topics are offered. Below is a chart on the ACM/CSTA 
Model Curriculum to serve as a guide:

The second chart shows the implementation of stan-
dards organized along the information technology fluency 
categories (Concepts, Capabilities and Skills) created by in 
the National Academies study Being Fluent with Information 
Technology.

More information on the ACM/CSTA levels and the 
standards themselves can be found in Section III (What is 
Computer Science). More information on the Being Fluent 
with Information Technology categories can be found in Sec-
tion IV (Methodology).

Below each chart are three characterizations 
of the data:
Standards: Shows the percentage of the ACM/CSTA Model 
Curriculum standards contained in the three standards areas 
(math, science, technology). For example, we found 15 stan-
dards, 10 (or 67%) of which were in technology, 5 (or 33%) of 
which were in mathematics. If there is only one percentage 
(for example, “84% of standards can be found in technol-
ogy”), the remainder of the standards can be found in either 
science or mathematics.

Content area: Describes some of the content areas in the 
state and the findings of the research related to where the 
standards are located for that state.

Graduation Requirements: Describes whether and how 
computer science can be counted as a graduation credit.

FiguRE 1 Framework for ACM/CSTA Model Computer 
Science Standards

Level IV  — Topics in Computer Science

Level I  — Foundations of Computer Science

Level II  — Computer Science In The Modern World

Level III  — Computer Science as Analysis and Design

K–8

9 or 10

10 or 11

11 or 12
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Standards
84% of standards can be found in the 
technology standards for the state. 

Content Area
There are no course definitions for any 
computer science or technology courses 
at the high school level. There is a busi-
ness document titled “Computer Essen-
tials 6-7-8 Grades” which lays out a course 
description for middle school students. 
The introduction to the standards docu-
ment states “Local school systems should 
develop local curriculum plans that in-
corporate these statements of what stu-
dents should know and be able to do.”

Graduation Requirements
Alabama has a technology literacy require-
ment for graduation. Computer Science 
counts as an elective credit for graduation.

Alabama
Implements:
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Standards
72% of standards can be found in the 
technology standards for the state, with 
16% of standards found embedded in 
the science standards at the 9–12 level.

Content Area
The technology standards are assumed 
to be implemented by all disciplines. The 
rationale document for the standards states: 
“[We] reviewed technology that is currently 
integrated into other content area standards 
with the vision that as other standards are 
revised, technology will be seamlessly inte-
grated.” In addition to providing standards, 
the state also provides a variety of resources 
and lesson plans that demonstrate technol-
ogy integration in a variety of disciplines.

Graduation Requirements
Arizona does not have a technology literacy 
requirement for graduation. Computer Sci-
ence counts as an elective credit for gradua-
tion. Some districts count Computer Science 
as a Business credit for their students.

Arizona
Implements:

Standards
66% of standards can be found in the 
technology standards for the state, with 
21% of standards found embedded in 
the math standards at the 9–12 level.

Content Area
The state technology standards are explicitly 
designed to be integrated into all other disci-
plines. “Technology is a tool to be integrated 
across all content areas. The Alaska content 
standards in technology do not define 
technology as an isolated academic field.”

Graduation Requirements
Alaska does not have a technology literacy 
requirement for graduation. Computer Sci-
ence counts as an elective credit for gradu-
ation. There is some freedom at the district 
level for setting graduation requirements.

Alaska
Implements:
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Standards
93% of standards can be found in 
the math standards for the state.

Content Area
The high school math framework includes 
a computer mathematics course. There are 
business technology standards for teachers, 
however the state technology plan is explicit 
that local school districts will be responsible 
for creating their own plans and implement-
ing the NETS standards locally. The plan also 
references the 21st Century Skills Partnership.

Graduation Requirements
Arkansas does not have a technol-
ogy literacy requirement for gradu-
ation. Computer Science counts as 
an elective credit for graduation.

Arkansas
Implements:

Standards
95% of standards can be found in the technol-
ogy and business standards for the state.

Content Area
The mathematics framework document 
contains a chapter on the use of technol-
ogy, while the career technology frame-
work includes both engineering and an 
IT section with programming courses.

Graduation Requirements
California does not have a technology 
literacy requirement for graduation. Com-
puter Science counts as an elective credit for 
graduation. Some districts count Computer 
Science as a Math credit for their students.

California
Implements:
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Standards
96% of standards can be found in the tech-
nology education standards for the state. 
(There were only three standards identified)

Content Area
There is a defined K–12 technology educa-
tion standards framework for the state. 
There are no defined classes where these 
standards will be implemented and the 
state website does not include recom-
mendations for integrative practices.

Graduation Requirements
Connecticut has individual districts deter-
mine the graduation requirements. Individual 
districts also determine what kind of credit 
is awarded for Computer Science classes.

Connecticut
Implements:

Standards
100% of standards can be found in the 
math standards for the state. (There 
were only three standards identified)

Content Area
Colorado does not list any technology stan-
dards for students on their website, however 
it does have a department of educational 
technology that seems to be more about 
getting the technology into the schools as 
opposed to curricular uses of technology.

Graduation Requirements
Colorado has individual districts deter-
mine the graduation requirements. Indi-
vidual districts also determine what kind 
of credit is awarded for Computer Science 
classes. Those teachers who responded 
to our survey reported that Computer 
Science counted as an elective credit.

Colorado
Implements:
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Standards
The one standard implemented can be found 
in the mathematics standards for the District. 

Content Area
There are no technology standards for the 
District, and there is no statement of technol-
ogy integration, requiring that technology 
would be taught in the regular subject classes. 
The science standards for 3–5th grade discuss 
that technology will be used in the learning of 
science for those grades.

Graduation Requirements
The District does not have a technology re-
quirement for graduation, and computer sci-
ence counts as an elective credit for students.

District of Columbia
Implements:

Standards
60% of standards can be found in the 
math standards for the state, with the 
remaining 40% found in science. (There 
were only five standards identified)

Content Area
Delaware does have a technology strand 
embedded in the science content. From the 
science standards “The practice of science 
and the development of technology are 
critical pursuits of our society.” Most of the 
standards themselves however talk about 
the use of technology to analyze results. “Use 
mathematics, reading, writing and technol-
ogy when conducting scientific inquiries.”

Graduation Requirements
Delaware has a technology literacy require-
ment for graduation. Computer Science 
counts as an elective credit for graduation.

Delaware
Implements:
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Standards
98% of standards can be found in the 
technology standards for the state. Georgia 
has a business and computer science strand 
in their standards that contains a variety of 
course descriptions for computer science.

Content Area
The business and computer science stan-
dards are part of the Career, Technical 
and Agricultural education section. 

Graduation Requirements
Georgia lists a technology literacy re-
quirement as one of many potential 
credits to fill a mandated graduation 
requirement. Computer Science counts 
as a Science credit for graduation.

Georgia
Implements:

Standards
96% of standards can be found in the tech-
nology standards for the state. There are 
information technology career frameworks 
that define standards for a variety of courses.

Content Area
The Career and Technology Education Frame-
work defines several pathways that contain 
sequences of courses for recommended 
concentrations. Outside of this specialized 
series of programs there are no general tech-
nology standards required for all students.

Graduation Requirements
Florida does not have a technology literacy re-
quirement for graduation. Computer Science 
counts as an elective credit for graduation.
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Implements:
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Standards
100% of standards can be found in 
the math standards for the state. 

Content Area
The state has content standards for engi-
neering and technical education with a 
STEM Pathway focus of Technology Educa-
tion where these standards exist. While the 
course descriptions and titles are provided 
for access on the web site, schools must initi-
ate such a program within their building. 

Graduation Requirements
Idaho does not have a technology literacy re-
quirement for graduation. Computer Science 
counts as an elective credit for graduation.

Idaho
Implements:

Standards
57% of standards can be found in the math 
standards for the state. The remaining are 
in the career and technical standards. 

Content Area
The career and technical standards contain 
recommendations for introducing students 
to career pathways and a strand to “design, 
modify, and apply technology effectively and 
efficiently solve problems.” There are no stan-
dards at the 9–12 level for this strand however.

Graduation Requirements
Hawaii does not have a technology literacy re-
quirement for graduation. Computer Science 
counts as an elective credit for graduation.

Hawaii
Implements:
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Standards
98% of standards can be found in 
the business and information tech-
nologies standards for the state.

Content Area
Computer Programming (and APCS) is 
listed with business and information 
technologies. There are information 
technology courses such as network-
ing and troubleshooting listed as well. 

Graduation Requirements
Indiana does not have a technol-
ogy literacy requirement for gradu-
ation. Computer Science counts as 
an elective credit for graduation.

Indiana
Implements:

Standards
70% of standards can be found in the tech-
nology standards for the state, with 26% of 
the standards in the science standards.

Content Area
The science standards speak about in-
tegrating technology throughout the 
curriculum and talk about the design of 
technology through science. The science 
standards state “Technology is invented 
and improved by the use of scientific 
principles.” The state technology standards 
provide a link to ISTE’s NETS standards 
which align well with the ACM standards. 

Graduation Requirements
Illinois does not have a technology lit-
eracy requirement for graduation. Com-
puter Science counts as an elective credit for 
graduation. Some districts count Computer 
Science as a Math credit for their students.

Illinois
Implements:
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Standards
100% of standards can be found in 
the science standards for the state.

Content Area
Kansas has a Science and Technology 
strand within the general science bench-
marks for 8–12. There is also a business 
and computer technology course which 
is more of a business applications course 
than a computer science course.

Graduation Requirements
Kansas does not have a technology literacy re-
quirement for graduation. Computer Science 
counts as an elective credit for graduation.

Kansas
Implements:

Standards
98% of standards can be found in the 
career and technical education standards
for the state.

Content Area
Project Lead the Way is listed under ca-
reer and technical information and has 
links to computer programming courses. 
The technology standards cite the 21st 
Century skills documents that talk about 
problem solving and critical thinking.

Graduation Requirements
Iowa does not have a technology literacy re-
quirement for graduation. Computer Science 
counts as an elective credit for graduation.

Iowa
Implements:
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Standards
94% of standards are located in the 
technology standards for the state.

Content Area
The technology standards for the state are 
based on the NETS standards. The technology 
standards document states that “these stan-
dards and the associated performance indica-
tors are to be integrated in all aspects of the 
curriculum and not taught in isolation.” There 
are, however, also technology education 
courses listed in the 1999 course titles and de-
scription document for Computer Education.

Graduation Requirements
Louisiana does not have a technology 
literacy requirement for graduation. Com-
puter Science counts as an elective credit 
for graduation. Students have the opportu-
nity to designate Computer Science as an 
Area of Concentration for their diploma.

Louisiana
Implements:

Standards
96% of standards are found in the tech-
nology standards for the state.

Content Area
The technology standards for the state are 
about the application of technology and its 
support of other scientific and educational 
goals. There is no mention of programming 
or creating and modifying technology.

Graduation Requirements
Kentucky has a technology literacy require-
ment for graduation. Computer Science 
counts as an elective credit for graduation.

Kentucky
Implements:
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Standards
100% of all standards are in the tech-
nology standards for the state.

Content Area
Maryland has a voluntary technology educa-
tion state curriculum with good technol-
ogy alignment to the NETS standards. It is 
unknown how widely used those voluntary 
standards are. Maryland also has a set of edu-
cational technology standards that both over-
lap and expand upon the literacy standards.

Graduation Requirements
Maryland has a technology literacy require-
ment for graduation. Computer Science 
counts as an elective credit for graduation.

Maryland
Implements:

Standards
100% of all standards are in the science 
standards.

Content Area
The science standards reference the 21st 
Century Skills framework as a crucial part of 
the curriculum.  Technology and the process 
by which technology is created are empha-
sized as a part of the science standards.

Graduation Requirements
Maine does not have a technology literacy re-
quirement for graduation.  Computer Science 
counts as an elective credit for graduation.

Maine
Implements:
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Standards
93% of standards can be found in the 
technology standards for the state.

Content Area
From the state DOE web page “To prepare 
students for future work sites, we must begin 
integrating technology into every aspect 
of education.” The standards documents 
encourage integration into all disciplines, 
however the regular subject area standards 
are devoid of any technology standards.

Graduation Requirements
Michigan does not have a technol-
ogy literacy requirement for gradu-
ation. Computer Science counts as 
an elective credit for graduation.

Michigan
Implements:

Standards
100% of all standards are found in the science 
and technology standards for the state.

Content Area
Massachusetts has excellent science stan-
dards that include a year of technology and 
engineering as a part of the high school 
curriculum. There are also several courses in 
the career and vo-tech education sector that 
include programming, robotics, etc. The more 
general literacy standards include integra-
tion scenarios for a variety of disciplines.

Graduation Requirements
Massachusetts has individual districts deter-
mine the graduation requirements. Individual 
districts also determine what kind of credit 
is awarded for Computer Science classes. 
Some districts require technology literacy as 
a graduation requirement for their students.

Massachusetts
Implements:
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Standards
Mississippi has only one standard listed 
and it is in the math standards.

Content Area
There are no technology standards listed.

Graduation Requirements
Mississippi has a technology literacy require-
ment for graduation. Computer Science 
counts as an elective credit for graduation.

Mississippi
Implements:

Standards
There is only one matching standard for 
the state and it is in the math standards.

Content Area
Minnesota has no standards listed.

Graduation Requirements
Minnesota does not have a technology lit-
eracy requirement for graduation. 
Computer Science counts as an elective 
credit for graduation.

Minnesota
Implements:
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Standards
100% of all standards are in the technology 
standards for the state.

Content Area
From the Montana Standards on Technol-
ogy “education needs to play an increas-
ing role in empowering learners to be 
technologically literate and to integrate 
digital tools into their lives.” The standards 
have been recently updated (June 2008) 
but are primarily application based.

Graduation Requirements
Montana does not have a technology literacy 
requirement for graduation. Computer 
Science counts as an elective credit for 
graduation.

Montana
Implements:

Standards
100% of all standards are in the technology 
standards for the state.

Content Area
The technology standards are listed in the 
Division of Career Education, and are very 
focused on the application of technology. 

Graduation Requirements
Missouri does not have a technology literacy 
requirement for graduation. Computer Sci-
ence counts as a Math credit for graduation.

Missouri
Implements:
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Standards
75% of standards are found in the tech-
nology standards for the state.

Content Area
The technology standards are brief with 
just a few paragraphs about integration 
into other disciplines. The science and math 
standards do include technology as a part 
of the problem-solving process. From the 
standards website “Society needs individuals 
who are literate in technology and possess 
the skills that enable them to participate in 
a high-performance work force that adapts 
readily to constantly changing technology.”

Graduation Requirements
Nevada has a technology literacy require-
ment for graduation. Computer Science 
counts as an elective credit for graduation.

Nevada
Implements:

Standards
97% of standards are in the technology 
standards for the state.

Content Area
The technology standards are based on the 
NETS and are very heavily application based.

Graduation Requirements
Nebraska has individual districts determine 
the graduation requirements. Individual 
districts also determine what kind of credit 
is awarded for computer science classes. 
Some districts require technology literacy as 
a graduation requirement for their students.

Nebraska
Implements:

0 10 20 30 40 50 60 70 80 90 100

69696969

35353535

29292929

7373737373

58585858

37373737

Level 1

Level 2

Level 3

Skills

Capabilities

Concepts

0

0

86

0 10 20 30 40 50 60 70 80 90 100

68

100

5

0 10 20 30 40 50 60 70 80 90 100

69696969

35353535

29292929

73737373

58585858

37373737

Level 1

Level 2

Level 3

Skills

Capabilities

Concepts

90

100

97

0 10 20 30 40 50 60 70 80 90 100

100

95

93



State Results National Average

Running on Empty: The Failure to Teach K-12 Computer Science in the Digital Age | 61

Standards
76% of standards can be found in the 
technology standards for the state.

Content Area
The technology standards state “students 
should be able to select equipment and 
tools, apply technology to specific tasks, 
and maintain and troubleshoot equipment.” 
The standards were last updated in 2004, 
however there are indications on the website 
that they are currently being revisited.

Graduation Requirements
New Jersey does not have a technology 
literacy requirement for graduation. Computer 
Science counts as an elective credit for 
graduation.

New Jersey
Implements:

Standards
100% of all standards are found in 
the Industrial Arts curriculum.

Content Area
There are no technology standards listed 
with the regular curriculum areas, how-
ever there is a computer technology strand 
embedded in the industrial arts curriculum.

Graduation Requirements
New Hampshire has a technology literacy re-
quirement for graduation. Computer Science 
counts as an elective credit for graduation.

New Hampshire
Implements:
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Standards
67% of standards can be found in the sci-
ence standards for the state. The remain-
der are in the mathematics standards.

Content Area
New York has a Math, Science, and Technolo-
gy framework that includes some technology 
standards. While some of these standards are 
computing in nature, most of them are based 
in engineering or manufacturing technology.

Graduation Requirements
New York has a technology literacy require-
ment for graduation. Computer Science 
counts as a Math credit for graduation.

New York
Implements:

Standards
78% of standards are located in the 
science standards for the state.

Content Area
There are no technology standards for 
the state, however the science standards 
include a strand on “science and society” that 
includes a few of the ACM/CSTA standards.

Graduation Requirements
New Mexico does not have a technology 
literacy requirement for graduation. Computer 
Science counts as an elective credit for 
graduation

New Mexico
Implements:
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Standards
92% of standards can be found in the Library 
and Technology Literacy standards for the 
state.

Content Area
The technology standards are mostly 
listed in the library and technology lit-
eracy standards for the state and are very 
similar to the NETS standards. The science 
standards for the state also have a strand 
devoted to science and technology. 

Graduation Requirements
North Dakota does not have a technology 
literacy requirement for graduation. 
Computer Science counts as an elective 
credit for graduation.

North Dakota
Implements:

Standards
67% of standards are located in the 
technology standards for the state.

Content Area
From the Computer Skills section of the 
NC Standard Course of Study, “The K–12 
Computer/Technology Skills Standard Course 
of Study identifies the essential knowledge 
and skills that all students need to be active, 
lifelong learners in a technology intensive en-
vironment.” The main technology standards 
are NETS based and indicate subject integra-
tion, and there are also programming and 
information technologies courses listed under 
the career and technical education sector.

Graduation Requirements
North Carolina has a technology literacy 
requirement for graduation. Computer Sci-
ence counts as a Math credit for graduation.

North Carolina
Implements:
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Standards
100% of all standards can be found in the 
technology standards for the state.

Content Area
From the technology education standards 
document “Technology Education capital-
izes on the individual’s potential for reason-
ing and problem solving, for imagining and 
creating, and for constructing and expressing 
through the use of tools and materials related 
to technology.” The standards listed in the 
document are NETS based, and there are 
no specific CS courses or standards listed.

Graduation Requirements
Oklahoma lists a technology literacy 
requirement as one of many potential 
credits to fill a mandated graduation 
requirement. Computer Science counts 
as a Math credit for graduation.

Oklahoma
Implements:

Standards
98% of standards can be found in the 
technology standards for the state.

Content Area
There is a NETS based integration curriculum, 
as well as an exceptional document in the 
Career Field Technical Content for Informa-
tion Technology. The Career document 
includes courses such as programming and 
operating systems as potential offerings.

Graduation Requirements
Ohio does not have a technology literacy re-
quirement for graduation. Computer Science 
counts as an elective credit for graduation.

Ohio
Implements:
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Standards
76% of standards are located in the 
technology standards for the state.

Content Area
The PA state standards have technology 
standards embedded in the Math and Science 
curriculum. The science strands devoted 
to technology deal with both the use of 
tools and technology’s design and impact 
on society. There are also separate technol-
ogy standards for grades 4, 8, and 12 with 
competencies that match the NETS standards.

Graduation Requirements
Pennsylvania has individual districts 
determine the graduation requirements. 
Individual districts also determine what 
kind of credit is awarded for computer sci-
ence classes. In order to graduate, students 
must pass the PSSA exam; there is no 
technology or computer science PSSA.

Pennsylvania
Implements:

Standards
100% of all standards can be found in the 
technology standards for the state.

Content Area
The standards were recently updated and are 
based upon the NETS standards. The Career 
Technology Education strands contain poten-
tial courses in computer science.

Graduation Requirements
Oregon lists a technology literacy re-
quirement as one of many potential 
credits to fill a mandated graduation 
requirement. Computer Science counts 
as a Math credit for graduation.

Oregon
Implements:
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Rhode Island

Standards
86% of standards can be found in the 
science standards for the state.

Content Area
The math standards have a brief mention of 
technology use, and the science standards 
have an interdisciplinary strand dealing with 
math and technology integration. There 
are no general technology standards listed 
for the state. The technology integration 
page of the state website has no links on it.

Graduation Requirements
South Carolina has a technology literacy 
requirement for graduation. Computer Sci-
ence counts as a Math credit for graduation.

South Carolina
Implements:

Standards
91% of standards are in the science 
standards for the state.

Content Area
The engineering and technology standards 
for the state were published in draft form 
in January of 2007 and still have not been 
released in final form. The current draft is well 
written for the topics they cover.

Graduation Requirements
Rhode Island does not have a technology 
literacy requirement for graduation. 
Computer Science counts as a Math credit 
for graduation.

Implements:
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Standards
83% of standards can be found in the 
technology standards for the state.

Content Area
The computer technology website lists 
various programming classes as well as 
applications and multimedia classes. 
Technology use is integrated into the 
other core content standards as well.

Graduation Requirements
Tennessee has a technology literacy require-
ment for graduation. Computer Science 
counts as an elective credit for graduation.

Tennessee
Implements:

Standards
81% of standards can be found in the 
technology standards for the state.

Content Area
From the Office of Career and Technical Edu-
cation: “Technology Education is a standards-
based program that allows students to 
investigate and experience the means by 
which they meet their needs and wants, 
solve problems and extend their capabilities.” 
There is no integration of technology into 
the math standards for the state, however 
the science standards include a technology 
strand. There is also a separate set of technol-
ogy content strands matching the NETS.

Graduation Requirements
South Dakota lists a technology literacy 
requirement as one of many potential 
credits to fill a mandated graduation 
requirement. Computer Science counts 
as an elective credit for graduation.

South Dakota
Implements:
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Standards
67% of standards are located in the 
technology standards for the state.

Content Area
Many of the technology competencies ap-
peared in the 7–12 library media standards 
for the state. All of the technology standards 
are about application of technology to other 
disciplines. There is a skill certificate program 
for career and technical education as well.

Graduation Requirements
Utah has a technology literacy require-
ment for graduation. Computer Science 
counts as an elective credit for graduation.

Utah
Implements:

Standards
77% of standards can be found in the 
technology standards for the state.

Content Area
The technology standards themselves are 
short and ill-defined, a single paragraph gives 
2–3 grades worth of information. There is a 
listing of potential courses including computer 
science, multimedia, and applications courses.

Graduation Requirements
Texas does not have a technology literacy 
requirement for graduation. Computer Sci-
ence counts as a Math credit for graduation.

Texas
Implements:

0 10 20 30 40 50 60 70 80 90 100

69696969

35353535

29292929

7373737373

58585858

37373737

Level 1

Level 2

Level 3

Skills

Capabilities

Concepts

40

30

71

0 10 20 30 40 50 60 70 80 90 100

42

50

93

0 10 20 30 40 50 60 70 80 90 100

69696969

35353535

29292929

73737373

58585858

37373737

Level 1

Level 2

Level 3

Skills

Capabilities

Concepts

0

0 

49

0 10 20 30 40 50 60 70 80 90 100

41

50

5



State Results National Average

Running on Empty: The Failure to Teach K-12 Computer Science in the Digital Age | 69

Standards
87% of standards can be found in 
the math standards for the state.

Content Area
The math standards explicitly state that 
reasoning with technology is to be included.

Graduation Requirements
Virginia lists a technology literacy re-
quirement as one of many potential 
credits to fill a mandated graduation 
requirement. Computer Science counts 
as a Math credit for graduation.

Virginia
Implements:

Standards
100% of all standards can be found in 
the science standards for the state.

Content Area
The technology plan is still under develop-
ment. As recently as April there have been 
updates to the educational technology 
website. Most of the information technology 
plan talks about how to use technology on a 
more administrative or teacher level and not 
at a student level, although there is indication 
that curriculum work is being prepared for this 
coming summer.

Graduation Requirements
Vermont does not have a technology literacy 
requirement for graduation. Computer 
Science counts as an elective credit for 
graduation.

Vermont
Implements:
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Standards
77% of standards can be found in the 
technology standards for the state.

Content Area
The state standards explicitly reference 21st 
Century Skills for each individual discipline. 
The technology standards are well defined and 
include both using and creating technology.

Graduation Requirements
West Virginia does not have a technology 
literacy requirement for graduation. 
Computer Science counts as an elective 
credit for graduation.

West Virginia
Implements:

Standards
86% of standards can be found in the 
technology standards for the state.a

Content Area
The technology standards define the differ-
ence between literacy and fluency and talk 
about personalizing technology. The technol-
ogy standards include references to other 
domains where the standard is applicable.

Graduation Requirements
Washington has individual districts determine 
the graduation requirements. Individual 
districts also determine what kind of credit 
is awarded for computer science classes.

Washington
Implements:
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Standards
The standards are evenly split between the 
math, science, and technology standards for 
the state.

Content Area
Technology is integrated into the basic math 
and science standards. Career vocational stan-
dards also cover technology integration. There 
are no explicit computer science standards.

Graduation Requirements
Wyoming does not have a technology literacy 
requirement for graduation. Computer 
Science counts as an elective credit for 
graduation.

Wyoming
Implements:

Standards
The standards are mostly divided be-
tween the math and science standards.

Content Area
The science standards talk about the 
compliment of technology to science and 
its importance in scientific endeavor. The 
technology standards are focused on trouble-
shooting, support, and use of multimedia. 
They do not mention programming.

Graduation Requirements
Wisconsin does not have a technology literacy 
requirement for graduation. Computer 
Science counts as an elective credit for 
graduation.

Wisconsin
Implements:
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i	 As defined in: A Model Curriculum for K–12 Computer Science: Final Report of the ACM 
K–12 Task Force Curriculum Committee, http://www.csta.acm.org/Curriculum/sub/
ACMK12CSModel.html

ii	 A Nation at Risk: The Imperative for Educational Reform. A Report by the National 
Commission on Excellence in Education (Apr. 1983), recommendations section 
http://www2.ed.gov/pubs/NatAtRisk/recomm.html

iii	 Taken from The College Board public AP data sets available at http://professionals.
collegeboard.com/data-reports-research/ap, for more detailed analysis see:  
http://www.acm.org/public-policy/AP%20Women%20Chart2009.jpg

iv	 Taken from The College Board public AP data sets available at http://professionals.
collegeboard.com/data-reports-research/ap,

v	 Margolis, J., Estrella, R., Goode, J., Jellison Holme, J., Nao, K., Stuck in the Shallow 
End. MIT Press, Cambridge, MA, 2008.

vi	 Armoni, M., Ericson, B., Gal-Ezer, J., Seehorn, D., Stephenson, C., and Trees, F. 
Ensuring Exemplary Teaching in an Essential Discipline. ACM, New York, NY, 2008. 
http://www.csta.acm.org/ComputerScienceTeacherCertification/sub/
CertificationStudyReport.html]

vii	 The outline for the course and supporting materials can be found at  
http://csprinciples.org/index.php, last accessed at Sept.13, 2010

viii	 Achieve.org and Dana Center. Mathematics Benchmarks, Grades K–12, Examples of 
Alternative Capstone Courses; http://www.utdanacenter.org/k12mathbenchmarks/
resources/capstonecourses.php 

viv	 See details on the Race to the Top fund, including guidance on state applications 
at http://www2.ed.gov/programs/racetothetop/index.html, last accessed at 
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