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AI has entered the public consciousness through generative AI’s impact on work—
enhancing efficiency and automating tasks—but it has also driven innovation in 
education and personalized learning. Still, while AI promises benefits, it also poses 
risks—from hallucinating false outputs to reinforcing biases and diminishing critical 
thinking. With the AI education market expected to grow substantially, ethical concerns 
about the technology’s misuse—AI tools have already falsely accused marginalized 
students of cheating—are mounting, highlighting the need for responsible creation 
and deployment. 

Addressing these challenges requires both technical literacy and critical engagement 
with AI’s societal impact. Expanding AI expertise must begin in K–12 and higher 
education in order to ensure that students are prepared to be responsible users and 
developers. AI education cannot exist in isolation—it must align with broader computer 
science (CS) education efforts. This chapter examines the global state of AI and CS 
education, access disparities, and policies shaping AI’s role in learning.

This chapter was a collaboration prepared by the Kapor Foundation, CSTA, PIT-UN 
and the AI Index. The Kapor Foundation works at the intersection of racial equity and 
technology to build equitable and inclusive computing education pathways, advance 
tech policies that mitigate harms and promote equitable opportunity, and deploy 
capital to support responsible, ethical, and equitable tech solutions. The CSTA is a 
global membership organization that unites, supports, and empowers educators to 
enhance the quality, accessibility, and inclusivity of computer science education. The 
Public Interest Technology University Network (PIT-UN) fosters collaboration between 
universities and colleges to build the PIT field and nurture a new generation of civic-
minded technologists.

Overview
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Chapter Highlights

1. Access to and enrollment in high school CS courses in the U.S. has increased slightly from the previous 
school year, but gaps remain. Student participation varies by state, race/ethnicity, school size, geography, income, 
gender, and disability.

4. Graduates who earned their master’s degree in AI in the U.S. nearly doubled between 2022 and 2023. 
While increased attention on AI will be slower to emerge in the number of bachelor’s and PhD degrees, the surge in master’s 
degrees could indicate a future trend for all degree levels.

2. CS teachers in the U.S. want to teach AI but do not feel equipped to do so. Despite 81% of CS teachers 
agreeing that using AI and learning about AI should be included in a foundational CS learning experience, less than half of high 
school CS teachers felt equipped to teach AI.

3. Two-thirds of countries worldwide offer or plan to offer K–12 CS education. This fraction has doubled since 
2019, with African and Latin American countries progressing the most. However, students in African countries have the least 
access to CS education due to schools’ lack of electricity.

5. The U.S. continues to be a global leader in producing information, technology, and communications 
(ICT) graduates at all levels. Spain, Brazil, and the United Kingdom follow the U.S. as the top producers at various levels, 
while Turkey boasts the best gender parity.
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7.1 Background
To expand our understanding of the current state of AI 
education, it is imperative to differentiate between AI in 
education, AI literacy, and AI education (see Figure 7.1.1). 
AI in education is the usage of AI tools in the teaching and 
learning process while AI literacy refers to the foundational 
understanding of AI—how it works, how to use it, and the 

risks of using it. AI education encompasses AI literacy plus 
students’ proficiency in the technical skills required to build 
AI (data analyses undergirding AI technologies, identifying 
and mitigating data biases, etc.). For the purposes of this 
chapter, the data presented covers AI education. 

Figure 7.1.1

7.1 Background
Chapter 7: Education

https://www.nationalacademies.org/event/43705_10-2024_k-12-education-in-the-age-of-ai-the-role-of-the-social-sciences-in-shaping-learning-designs-for-a-transformative-technological-era
https://www.nationalacademies.org/event/43705_10-2024_k-12-education-in-the-age-of-ai-the-role-of-the-social-sciences-in-shaping-learning-designs-for-a-transformative-technological-era
https://www.nationalacademies.org/event/43705_10-2024_k-12-education-in-the-age-of-ai-the-role-of-the-social-sciences-in-shaping-learning-designs-for-a-transformative-technological-era
https://doi.org/10.1016/j.caeai.2021.100041
https://doi.org/10.1145/3626252.3630937
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The world faces significant challenges 
in developing a robust and diverse 
workforce when disparities in 
infrastructure, access to resources and 
courses, and participation in high quality 
coursework continue to exacerbate 
vast inequities in K–12 students’ ability 
to contribute to a technology-enabled 
future. While it is difficult to accurately 
estimate the extent of the problem due 
to the unstandardized nature of data 
collection and metrics development, 
this section focuses on the earliest 
stage in the computing pipeline by 
examining the current status of K–12 
CS and AI education with existing 
global data.
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Figure 7.2.1

7.2 K–12 CS and AI Education
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7.2 K–12 CS and AI Education1

United States
To begin exploring the prevalence and quality of AI education within the United 
States, it is important to start with the CS education landscape in its earliest stages 
almost a decade ago. With the launch of President Barack Obama’s “Computer 
Science for All” initiative in 2016, billions in investments were provided to ensure that 
all K–12 students learn CS to become creators in the digital economy and responsible 
citizens of a technology-driven society. The federal funding was dedicated to 
enhancing professional learning efforts, improving instructional resources, and 
building effective regional partnerships toward expanding CS education access. The 
National Science Foundation also led the development and implementation of two 
new computing courses (Exploring Computer Science and AP Computer Science 
Principles) aimed at engaging a broader group of students in computing. At the same 
time, the technology industry and philanthropy invested millions in national efforts to 
introduce millions of students across the country to CS. 

Foundational Computer Science 
In the past decade, educational 
advocates have implored policymakers 
to adopt legislation to improve access 
to CS education. These efforts have 
paid off. In the 2017–18 academic year, 
35% of U.S. high schools offered CS, 
which increased to 60% of U.S. high 
schools in 2023–24. However, national 
trends can obscure the reality that 
prioritization of CS education varies 
by state. For example, 100% of high 
schools in Arkansas and Maryland offer 
CS, compared to only 31% in Montana 
(Figure 7.2.1). 

1 Since AI has historically been studied under CS, this chapter references CS education data when AI-specific data is unavailable.

https://obamawhitehouse.archives.gov/blog/2016/01/30/computer-science-all
https://obamawhitehouse.archives.gov/blog/2016/01/30/computer-science-all
https://code.org/assets/advocacy/stateofcs/2018_state_of_cs.pdf
https://code.org/assets/advocacy/stateofcs/2024_state_of_cs.pdf
https://code.org/assets/advocacy/stateofcs/2024_state_of_cs.pdf
https://link.springer.com/chapter/10.1007/978-3-031-43393-1_19
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Significant gaps remain in equitable access to CS education, 
with some student groups left behind. In the 2023–24 
academic year, students eligible for free or reduced-price 

lunch (FRL); those in small schools; students living in urban 
and rural areas; and Native students were less likely to have 
access to CS education (Figures 7.2.2, 7.2.3, 7.2.4, and 7.2.5).

Figure 7.2.2 Figure 7.2.3

Figure 7.2.4

7.2 K–12 CS and AI Education
Chapter 7: Education
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Public high school enrollment in CS (% of students), 2024Data about participation in CS 
across 41 states indicates lags in 
student engagement with courses. 
In the 2020–21 academic year, 
only 5.1% of high school students 
participated in CS, with a marginal 
increase to 6.4% in 2023–24. Similar 
to CS access, CS participation 
varies highly between states—with 
26% of high school students in 
South Carolina enrolled in CS but 
only 2% enrolled in Florida, Arizona, 
and Idaho (Figure 7.2.6). 
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Figure 7.2.5

Figure 7.2.6

7.2 K–12 CS and AI Education
Chapter 7: Education

https://code.org/assets/advocacy/stateofcs/2024_state_of_cs.pdf
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An analysis of CS enrollment by race and ethnicity shows 
that efforts to expand access have resulted in near or above 
proportional representation for Black, Native American/
Alaskan, and white students at the national level (Figure 
7.2.7). However, data gaps—particularly from nine states—
warrant caution in viewing these trends as complete. Girls are 

underrepresented relative to their share of the K–12 population. 
Additionally, Hispanic and Native Hawaiian/Pacific Islander 
students, students with individualized education programs 
(IEPs), those eligible for free or reduced-price lunch, and 
English language learners remain underrepresented nationally 
(Figure 7.2.7 and Figure 7.2.8).
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Figure 7.2.7

7.2 K–12 CS and AI Education
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Advanced Computer Science
In order to build students’ AI competencies, it is essential 
to offer access to advanced coursework in addition to 
foundational courses. While AI is not specifically covered in 
Advanced Placement (AP) CS A, AP CS Principles (AP CS 
P) does address some AI content areas. Because AP CS P 
was designed to attract a broader class of students, the 
potential exists to expose a diverse student population to AI 
topics. Yet, despite the growth in raw numbers of students 

participating in the AP CS exam (Figure 7.2.9), students 
do not participate in proportion to their racial and ethnic 
representation in the general student body (Figure 7.2.10 
and Figure 7.2.11). Asian students, white boys, and multiracial 
students are overrepresented in the population of students 
who take AP CS exams, while all other student groups are 
underrepresented (Figure 7.2.12).

2 A student with a 504 plan receives accommodations under Section 504 of the Rehabilitation Act of 1973, a U.S. civil rights law that prohibits discrimination against individuals with 
disabilities. A student with an IEP (individualized education program) receives special education services under the Individuals with Disabilities Education Act. An IEP is a legally binding 
document that outlines a learning plan for a student with a disability designed to meet their unique needs and improve educational outcomes.

7.2 K–12 CS and AI Education
Chapter 7: Education
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Figure 7.2.82

https://apcentral.collegeboard.org/courses/ap-computer-science-principles
https://apcentral.collegeboard.org/courses/ap-computer-science-principles
https://apcentral.collegeboard.org/media/pdf/ap-csp-and-stem-cs-pipelines.pdf
https://apcentral.collegeboard.org/media/pdf/ap-csp-and-stem-cs-pipelines.pdf
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Education Standards and Guidance
Federal guidance issued thus far has focused on AI in 
education rather than AI education. The U.S. Department 
of Education’s Office of Educational Technology released a 
series of reports about AI in education in 2023 and 2024. One 
of the reports focuses on recommendations for educational 
technology developers, and two of them are intended for 
educators, educational leaders, and policymakers. The most 
recent report, from October 2024, offers guidance on the 
safe and effective implementation of AI in K–12 schools. 

As of January 2025, 26 states have issued guidance on AI in 
education. And while there is considerable overlap between 
CS and AI education content and what teachers currently 
cover in the classroom, K–12 CS standards contain minimal 
AI content. The Computer Science Teachers Association 
(CSTA) K–12 standards, last published in 2017, contain 

only two standards at the advanced high school level that 
specifically require AI knowledge. However, existing CS 
standards support foundational AI knowledge and skills, 
covering topics such as perception, data structures, and 
algorithms. The U.S. state-adopted K–12 CS standards 
averaged 97% coverage of the same subconcepts as the 
CSTA standards, indicating strong national coherence in CS 
instruction. Among the 44 states that have adopted K–12 CS 
standards, 33 have AI-specific standards, which are generally 
minimal, aligned to the CSTA standards, and focused on high 
school grades (Figure 7.2.13).3 Four of these states recently 
adopted more significant AI-specific standards that span 
grades K–12: Colorado (2024), Florida (2024), Ohio (2022), 
and Virginia (2024), while Arkansas has defined standards for 
a high school AI and machine learning course.

7.2 K–12 CS and AI Education
Chapter 7: Education

3 This project is supported by the National Science Foundation (NSF) under Grant No. 2311746. Any opinions, findings, and conclusions or recommendations expressed in this material are 
those of the author(s) and do not necessarily reflect the views of the NSF.

https://drive.google.com/file/d/1ZWi00scFejc5kwi2eCd-bP-GI8Z0xkK5/view?usp=sharing
https://www.teachai.org/policy-tracker
https://csteachers.org/k12standards/interactive/
https://csteachers.org/k12standards/interactive/
https://reimaginingcs.org/Standards-Comparison
https://www.cde.state.co.us/apps/standards/60012,60005,60047/60012,60006,60047/60012,60007,60047/60012,60038,60047/60012,60015,60047/
https://www.fldoe.org/academics/standards/subject-areas/computer-science/standards.stml
https://education.ohio.gov/getattachment/Topics/Learning-in-Ohio/Computer-Science/Ohio-s-Learning-Standards-in-Computer-Science/OCS_Adopted-2022.pdf.aspx?lang=en-US
https://www.doe.virginia.gov/home/showpublisheddocument/57144/638609727259600000
https://dese.ade.arkansas.gov/Offices/ar-comp-sci-initiative/computer-science-standards-and-courses
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4 This project is supported by the National Science Foundation (NSF) under Grant No. 2118453. Any opinions, findings, and conclusions or recommendations expressed in this material are 
those of the author(s) and do not necessarily reflect the views of the NSF. Survey responses may not total 100%, as some questions allowed respondents to select multiple options.

5 The percentages in the figure do not sum to 100% because respondents could select multiple options if they taught more than one grade level.
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Teacher Perspectives 
To examine the perspectives and practices of CS teachers 
as it relates to AI education, the Computer Science Teacher 
Landscape Survey collected data from 2,901 pre-K through 
12 CS teachers nationally (33% of respondents were 
elementary school teachers, 36% taught middle school, and 
51% taught high school).4,5

As AI education gains importance for future workforce 
readiness, it is important to understand the preparedness of 
the current educator workforce. While 81% of CS teachers 
believe AI should be included in foundational CS education, 
less than half feel equipped to teach it—46% in high school, 
44% in middle school, and just 34% in elementary school 
(Figure 7.2.14).

When asked to identify the CS-related topics they cover in 
class, over two-thirds of middle and high school CS teachers 
stated they cover AI specifically, despite the lack of explicit 
definition in CS standards; fewer elementary teachers (65%) 
reported covering AI (Figure 7.2.15). Greater proportions 

Figure 7.2.14

Figure 7.2.15

of CS teachers said they include components of AI, such as 
algorithms, computing systems, computational thinking, and 
programming. 

7.2 K–12 CS and AI Education
Chapter 7: Education

https://landscape.csteachers.org/
https://landscape.csteachers.org/
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When asked to name the greatest benefits of using AI in 
the classroom, teachers most commonly said improving 
their productivity, differentiating student learning, providing 
improved academic support to students, and preparing 
students for the future. When asked about the greatest risks, 
teachers’ greatest concerns were the misuse of AI (often 
related to academic integrity); that AI use could limit student 
learning or engagement; overreliance on the technology; that 
AI could generate misinformation and replicate biases; and 
other ethical concerns, including student privacy.

To equip students to use AI responsibly, the educator 
workforce must be upskilled. In a 2024 survey of 364 CS 
teachers, 88% identified the need for more resources for AI-
related professional development. When asked to identify 
specific resources, CS teachers said they needed to gain 
more AI literacy (e.g., how AI works, how to use AI, and the 
ethical impacts of AI). 
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Of the 2,245 teachers who did spend class time on AI content, the majority spent fewer than five hours per course. Elementary 
school teachers spent the least amount of time, with 70% spending only one to two hours (Figure 7.2.16). 

Figure 7.2.16

7.2 K–12 CS and AI Education
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https://www.teachai.org/media/ai-in-cs-classroom
https://www.teachai.org/media/ai-in-cs-classroom
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Global
Thus far, very few countries (e.g., Ghana, South Korea, 
Netherlands) include AI education in their curricula 
explicitly; countries more often flag the importance of AI 
education in the national education strategy conversation 
without providing a detailed implementation plan. Because 
AI education has historically been subsumed under CS 
or information and communications technology (ICT) 
education, tracking CS and/or ICT education will serve as a 
proxy for tracking AI education in this analysis. Similar to the 
challenges inherent in tracking CS education in the United 
States, caution is called for when interpreting global metrics 
because CS and ICT education are sometimes conflated 
with digital or computer literacy.6

Access
In 2024, approximately two-thirds of the world’s countries 
offered or planned to offer CS education (Figure 7.2.17). 
CS education is mandatory in primary and/or secondary 
schools in 30% of countries, with Europe home to the highest 
concentration of these countries. In the past five years, 
all geographic regions have made progress in offering CS 
education, with Africa and Latin America registering the largest 
increases (Figure 7.2.18). Still, students in African countries are 
the least likely to have access to CS education. This is likely 
due to infrastructure challenges; in 2023, only 34% of primary 
schools in sub-Saharan Africa had access to electricity, 
hindering schools’ ability to teach students computer literacy 
skills, let alone providing them with CS and AI education.

Figure 7.2.17

7.2 K–12 CS and AI Education
Chapter 7: Education

6 Digital literacy is the “ability to use information and communication technologies to find, evaluate, create, and communicate information, requiring both cognitive and technical skills,” 
whereas computer literacy is the “general use of computers and programs, such as productivity software.”

https://databrowser.uis.unesco.org/view#indicatorPaths=UIS-SDG4Monitoring%3A0%3ASCHBSP.1.WELEC&geoMode=regions&geoUnits=SDG%3A+Central+and+Southern+Asia%2CSDG%3A+Eastern+and+South-Eastern+Asia%2CSDG%3A+Europe+and+Northern+America%2CSDG%3A+Northern+Africa+and+Western+Asia%2CSDG%3A+South-Eastern+Asia%2CSDG%3A+Sub-Saharan+Africa%2CSDG%3A+World%2CSDG%3A+Oceania&years=2010%2C2023&browsePath=EDUCATION%2FUIS-SDG4Monitoring%2Ft4.a&timeMode=range&view=bar&chartMode=single&tableIndicatorId=SCHBSP.1.WELEC&chartHighlightSeries=SDG%3A+World%2CSDG%3A+Sub-Saharan+Africa&chartHighlightEnabled=true
https://databrowser.uis.unesco.org/view#indicatorPaths=UIS-SDG4Monitoring%3A0%3ASCHBSP.1.WELEC&geoMode=regions&geoUnits=SDG%3A+Central+and+Southern+Asia%2CSDG%3A+Eastern+and+South-Eastern+Asia%2CSDG%3A+Europe+and+Northern+America%2CSDG%3A+Northern+Africa+and+Western+Asia%2CSDG%3A+South-Eastern+Asia%2CSDG%3A+Sub-Saharan+Africa%2CSDG%3A+World%2CSDG%3A+Oceania&years=2010%2C2023&browsePath=EDUCATION%2FUIS-SDG4Monitoring%2Ft4.a&timeMode=range&view=bar&chartMode=single&tableIndicatorId=SCHBSP.1.WELEC&chartHighlightSeries=SDG%3A+World%2CSDG%3A+Sub-Saharan+Africa&chartHighlightEnabled=true
https://literacy.ala.org/digital-literacy/
https://k12cs.org/wp-content/uploads/2016/09/K–12-Computer-Science-Framework.pdf
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Globally, the lack of standardized data collection makes it challenging to track progress in AI education. Language barriers and 
infrequent updates on implementation further complicate accurate monitoring across countries.
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Figure 7.2.18
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Guidance 
Countries on a global scale have been quicker to develop 
guidance and policies for the use of AI in education as 
opposed to developing national standards for teaching AI. 
As of November 2024, 10 countries have issued guidance 
on AI in education: Australia, Belgium, Canada, Japan, New 
Zealand, South Korea, Ukraine, the United Kingdom, the 
U.S., and Uruguay. This is not surprising given the decade-
long conversation across countries about developing 
guidelines and policy recommendations for AI in education. 
As early as 2015, United Nations Educational, Scientific, and 
Cultural Organization (UNESCO) member states committed 

to harnessing technologies toward ensuring “inclusive and 
equitable quality education and promoting lifelong learning 
opportunities for all” (See Sustainable Development Goal 
4). Since then, UNESCO published the Beijing Consensus on 
Artificial Intelligence and Education (in 2019) to offer specific 
guidance on how to integrate AI technologies to ensure 
all people have access to quality education by 2030 (See 
Education 2030 Agenda). Within this set of recommendations, 
there were four implementation and policy adoption guidelines 
that touch upon AI concepts in K–12 education. 

https://www.teachai.org/policy-tracker
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://unesdoc.unesco.org/ark:/48223/pf0000368303
https://unesdoc.unesco.org/ark:/48223/pf0000368303
https://sdgs.un.org/2030agenda
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Figure 7.2.19

Similar to the AI4K12 initiative, which released a set 
of K–12 AI education standards organized around 
“Five Big Ideas in AI” (Figure 7.2.19), international 
organizations are also developing AI curricular 
frameworks for countries to use. Last year, UNESCO 
published AI competency frameworks for students 
and teachers. The student framework includes four 
core competencies: a human-centered mindset, 
ethics of AI, AI techniques and applications, and 
AI system design. In each competency, students 
progress from understanding to applying to creating. 
In the European Union, many countries rely on 
DigComp 2.2, a framework for developing citizens’ 
digital competence, along with CS learning objectives 
for students. The most recent version has guidance 
on recommended knowledge, skills, and attitudes 
for interacting with AI, though it does not explicitly 
include guidance on teaching citizens to build AI 
systems.

7.2 K–12 CS and AI Education
Chapter 7: Education

AI4K12 guidelines organized around 5 Big Ideas in AI
Source: AI4K12, 2024

https://ai4k12.org/
https://ai4k12.org/
https://unesdoc.unesco.org/ark:/48223/pf0000391105?posInSet=3&queryId=91c6d08b-8d36-463e-9b04-fe18d68f60ee
https://unesdoc.unesco.org/ark:/48223/pf0000391104?posInSet=2&queryId=91c6d08b-8d36-463e-9b04-fe18d68f60ee
https://op.europa.eu/en/publication-detail/-/publication/50c53c01-abeb-11ec-83e1-01aa75ed71a1/language-en
https://i0.wp.com/ai4k12.org/wp-content/uploads/2020/07/AI4K12_Five_Big_Ideas_Graphic-1160958986-1594515160405.png?ssl=1
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The role AI will play in the U.S. labor force and the economic future is yet 
to be fully understood, but its impact is expected to be substantial. The 
technology workforce already contributes significantly to the U.S. economy, 
with 9.6 million working as tech employees across industries. While there 
are strong concerns about displaced employment as a result of automation, 
projected demands for AI-related roles, such as database management 
and data infrastructure solutions, are likely to increase. Therefore, a global 
commitment to ensure postsecondary institutions are equipped to train the 
future workforce and expand the computing pipeline is essential. 

7.3 Postsecondary CS and AI Education
Degree Graduates

United States
Data on U.S. postsecondary CS and AI education trends in 
this section comes from the National Center for Education 
Statistics (NCES). Notably, the Classification of Instructional 
Programs (CIP), a national standard for classifying academic 
programs, was developed by NCES under the U.S. Department 
of Education. In 2016, AI-specific curricula were designated 
under CIP code 11.0102, which covers programs focused 
on “symbolic inference, representation, and simulation by 
computers and software of human learning and reasoning 
processes and capabilities, and the computer modeling 
of human motor control and motion. Includes instruction 
in computing theory, cybernetics, human factors, natural 
language processing, and applicable aspects of engineering, 
technology, and specific end-use applications.”

While the number of students earning associate degrees in 
CS has largely remained stable over the past decade, several 
community colleges are also pioneering AI education, 

offering certificate and both associate and bachelor’s degree 
programs in AI and related fields (Figure 7.3.2). Notable 
examples include Maricopa Community Colleges, Houston 
Community College, Miami Dade College, and several 
schools in the Bay Area Community College Consortium. 

The number of graduates with bachelor’s degrees in 
computing has increased 22% over the last 10 years (Figure 
7.3.1). In 2023, the top five producers of CS bachelor’s 
graduates were Western Governors University, University of 
California–Berkeley, Southern New Hampshire University, 
University of Texas at Dallas, and University of Michigan.7 
While the increased attention on AI will be slower to show 
at the bachelor’s degree level, given its four-year cycle, AI’s 
explosive growth has already become visible in master’s 
degrees, with a 26% increase in CS graduates between 2022 
and 2023, and an overall increase of 83% in the last decade.  

7.3 Postsecondary CS and AI Education
Chapter 7: Education

7 Western Governors University and Southern New Hampshire University are primarily online institutions.

https://www.comptia.org/content/research/state-of-the-tech-workforce
https://reports.weforum.org/docs/WEF_Future_of_Jobs_Report_2025.pdf
https://www.bls.gov/opub/mlr/2025/article/incorporating-ai-impacts-in-bls-employment-projections.htm#:~:text=Indeed%2C%20integration%20of%20AI%20into,percent%2C%20much%20faster%20than%20average.
https://nces.ed.gov/ipeds/cipcode/cipdetail.aspx?y=55&cipid=87243
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Despite the fact that women graduate from college at higher rates than men, degree completion data shows an 
underrepresentation of women in CS (Figure 7.3.2).  

Figure 7.3.1

Figure 7.3.2

7.3 Postsecondary CS and AI Education
Chapter 7: Education

https://nces.ed.gov/ipeds/SummaryTables/report/300?templateId=3000&year=2023&tt=aggregate&instType=1&sid=79820f03-2ff4-4274-92d2-cfdcfeaf53ba
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Black students account for 8% of bachelor’s degrees, 8% of 
master’s degrees, and 7% of PhDs in computing (Figure 7.3.3). 
Hispanic students account for 13% of bachelor’s degrees, 
8% of master’s degrees, and 4% of PhDs in computing. By 
contrast, white students account for 46% of bachelor’s 

degrees and over half (52%) of PhDs in computing; and 
Asian students are overrepresented in the postsecondary 
computing space, accounting for 23% of bachelor’s degrees, 
28% of master’s degrees, and 17% of PhDs. 
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The majority of students in computing-related graduate 
programs are from countries outside of the U.S.—a percentage 
that has steadily grown over the years. In 2023, nonresidents 
accounted for 67% of master’s degree graduates and 60% 
of PhD graduates. Between 2022 and 2023, international 
CS master’s students increased more than twofold, growing 
from 15,811 to 34,850 (IPEDS). Students from India and China 
make up the vast majority of this graduate student body (93% 

of the 95,130 international master’s students and 60% of the 
13,070 international PhD students) (Figure 7.3.4 and Figure 
7.3.5). 

The number of institutions in the U.S. that offer an AI-specific 
bachelor’s degree nearly doubled between 2022 and 2023, 
while the number of institutions offering an AI-specific 
master’s degree has sharply increased as well (Figure 7.3.6). 

https://nces.ed.gov/ipeds


22

Artificial Intelligence
Index Report 2025

Chapter 7 Preview

3.14

0.06

0.07

0.08

0.09

0.10

0.14

0.14

0.18

0.23

0.23

0.26

0.29

0.48

0.53

0.86

0.88

0.99

1.18

13.19

72.02

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Other locations

Mexico

France

United Kingdom

Japan

Colombia

Iran

Brazil

Ghana

Canada

Turkey

Saudi Arabia

Vietnam

Pakistan

South Korea

Nigeria

Bangladesh

Nepal

Taiwan

China

India

Number of international CS master’s students (in thousands)

Number of international CS master’s students enrolled in US universities, 2022
Source: National Science Board; National Science Foundation, 2023 | Chart: 2025 AI Index report

1,060

30

40

40

50

50

50

80

130

160

190

190

220

240

250

370

380

660

980

2,760

5,130

0 300 600 900 1,200 1,500 1,800 2,100 2,400 2,700 3,000 3,300 3,600 3,900 4,200 4,500 4,800 5,100

Other locations

Mexico

Italy

Colombia

Egypt

Ghana

Brazil

Sri Lanka

Canada

Turkey

Vietnam

Nigeria

Taiwan

Pakistan

Nepal

Saudi Arabia

South Korea

Iran

Bangladesh

India

China

Number of international CS PhD students

Number of international CS PhD students enrolled in US universities, 2022
Source: National Science Board; National Science Foundation, 2023 | Chart: 2025 AI Index report

Figure 7.3.4

Figure 7.3.5

7.3 Postsecondary CS and AI Education
Chapter 7: Education



23

Artificial Intelligence
Index Report 2025

Chapter 7 Preview

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

0

5

10

15

20

25

30

35

40

45

N
um

be
r 

of
 in

st
it

ut
io

ns

19, Bachelor’s

45, Master’s

Number of institutions oering AI bachelor’s and master’s degrees in the US, 2013–23
Source: National Center for Education Statistics’ Integrated Postsecondary Education Data System, 2013–23 | Chart: 2025 AI Index report
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There was a sharp increase in students graduating with 
master’s degrees in AI between 2022 and 2023 (Figure 
7.3.7). Carnegie Mellon University, which graduated more 
AI majors than any other institution, doubled its number of 

graduates; meanwhile, Pennsylvania State University had its 
first graduating class in 2022 (Figure 7.3.8). Until recently, 
Carnegie Mellon was one of the only universities to offer 
dedicated programs in AI. 
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Figure 7.3.7
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Top postsecondary institutions graduating students in AI in 2023 by degree type8

Source: National Center for Education Statistics’ Integrated Postsecondary Education Data System, 2023

Graduates in AI Bachelor’s Programs

Carnegie Mellon University 32

Full Sail University 19

Concordia University Wisconsin 16

University of Advancing Technology 10

Pennsylvania State University-Main Campus 7

Graduates in AI Master’s Programs

Carnegie Mellon University 178

University of Pennsylvania 98

University of North Texas 76

Northeastern University 55

San Jose State University 52

Graduates in AI PhD Programs

Carnegie Mellon University 28

Capitol Technology University 4

University of Pittsburgh-Pittsburgh Campus 1
Figure 7.3.8

8 This list includes only universities that use the AI-specific CIP code for their programs, rather than general CS. However, many students studying AI worldwide are likely enrolled in broader 
CS programs.
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Figure 7.3.9
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Global
No single dataset provides a fully standardized accounting 
of AI or CS postsecondary education across all countries. 
However, the Organization for Economic Cooperation 
and Development has compiled data covering its member 
countries and several non-OECD nations.9 The International 
Standard Classification of Education is used to compare 
education statistics relied on by the OECD to evaluate global 
progress. Information and communications technologies, or 
ICT, includes such areas of study as “informatics, information 
and communication technologies, or CS. These subjects 
include a wide range of topics concerned with the new 
technologies used for the processing and transmission of 

digital information, including computers, computerised 
networks (including the Internet), microelectronics, 
multimedia, software and programming.”

The U.S. remains a global leader in ICT-related fields, 
producing more graduates at each of the associate, 
bachelor’s, master’s, and PhD levels than any other country 
included in the sample (Figures 7.3.9 to 7.3.12). Notably, the 
U.S. graduates more than twice as many associate, master’s, 
and PhD students—and nearly twice as many bachelor’s 
students—as the next highest country (Figure 7.3.9).

9 While this dataset provides insights across some country lines, it omits a number of countries likely to have large numbers of ICT graduates. The exclusion of India, China, and countries in 
Africa highlights the need for global standardized data collection to ensure inclusion of countries that have made significant investments in computing education and make up a significant 
proportion of the global majority. There is also a significant lag in collecting and reporting global data on education; as a result, the most recent year for which data is available is 2022. 
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Gender parity in AI-related fields continues to be a challenge 
globally (Figure 7.3.13). On average, women comprise 
approximately one-quarter of ICT postsecondary graduates 
at the associate, bachelor’s, and PhD levels. Women fare 
slightly better at the master’s level, comprising closer to 

one-third of graduates. Turkey is among the countries that 
fare best with respect to gender parity, with women there 
comprising at least half of all graduates at the associate, 
bachelor’s, master’s, and PhD levels. 

Figure 7.3.12
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Figure 7.3.13
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Guidance
Most existing university policies and guidance around AI 
pertain to how students use AI for assignments; guidance on 
AI education itself tends to be relegated to the department 
level (primarily in computing departments). 

AI is being used across campuses by both students and 
faculty at high rates: 86% of students use AI in their studies, 
and 61% of faculty use AI in their teaching. Yet the guidelines 
around usage still lack clarity and standardization across 
universities. As of early 2025, 39% of institutions have an AI-
related acceptable use policy, an increase of 16 percentage 
points from 2024. Larger universities (10,000-plus students) 
are more likely to have a policy than smaller institutions (fewer 
than 5,000 students). Although teaching and learning policies 

are the most impacted by AI, almost all institutional policies 
are affected by technology policies (e.g., purchasing AI tools 
using university resources, respecting intellectual property/
copyright laws, using AI to create malware or viruses)—from 
cybersecurity and data privacy to online learning and data 
and analytics. 

In addition to the K–12 guidance UNESCO provided in the 2019 
Beijing Consensus on Artificial Intelligence and Education, it 
offered specific guidance that is relevant for both K–12 and 
postsecondary settings with an eye toward achieving the 
Education 2030 agenda goals via AI technologies. The 2019 
report includes five implementation and policy guidelines 
pertaining to AI education in postsecondary settings. 
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https://26556596.fs1.hubspotusercontent-eu1.net/hubfs/26556596/Digital%20Education%20Council%20Global%20AI%20Student%20Survey%202024.pdf?utm_medium=email&_hsenc=p2ANqtz--Otl_x5du8izArZZOXIlkxXDqOVUkcnBLm_FzPmV2F3CvRF6cCE2-Z0h3lOEZoq_7m2mlgAT0cg2pXe5FAuCgqWaYe0f0GjA9MRZcLYRILXUYWVbY&_hsmi=92199303&utm_content=92199303&utm_source=hs_automation
https://26556596.fs1.hubspotusercontent-eu1.net/hubfs/26556596/DEC/Digital%20Education%20Council%20Global%20AI%20Faculty%20Survey%202025.pdf?utm_medium=email&_hsenc=p2ANqtz-_CBhylX1al3silrzEeCfKhWtFzUbmdQoZETUu2sT4KneWrmmmv2pRtnhFzuw7K2czHyfd8eVNfrr_fBa9peYAwJS4rk2N44HDAJj2Ntl3bqFH9GD0&_hsmi=102804064&utm_content=102804064&utm_source=hs_automation
https://www.educause.edu/content/2025/2025-educause-ai-landscape-study/policies-and-guidelines
https://www.educause.edu/content/2025/2025-educause-ai-landscape-study/policies-and-guidelines
https://unesdoc.unesco.org/ark:/48223/pf0000368303
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7.4 Looking Ahead
The intentional design of an equitable AI educational 
ecosystem will be critical for the responsible development 
and deployment of future technological innovations. The 
current systems in which AI has proliferated have led to 
detrimental outcomes, such as mis/disinformation campaigns 
to influence national political outcomes, development of AI-
enabled weapons, and infringement of copyright-protected 
intellectual property. The pressing need to prioritize a 
better approach to building AI is evident. To do so, it is 
necessary to reimagine an educational program where AI 
competencies, inclusive of building a lens interrogating 
the ethics of AI in addition to technical creation, are seen 
as core to preparing students for a technology-powered 

future. There are already CS-based infrastructure, policies, 
and implementation strategies that offer opportunities to 
integrate AI education more seamlessly. As AI innovations 
rapidly evolve, transforming education is urgent so that 
future creators of these technologies are made aware of 
potential harms and have the competencies to mitigate 
negative impacts. Academic institutions around the world 
must continue to progress (and monitor their progress) on 
creating AI pathways, adopt policies to expand access to 
relevant courses, and implement strategies to upskill the 
educator workforce and engage students to participate and 
build competencies equitably. 
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https://www.hrw.org/news/2024/08/15/disinformation-about-us-elections-targets-communities-color
https://www.hrw.org/news/2024/08/15/disinformation-about-us-elections-targets-communities-color
https://proceedings.mlr.press/v235/simmons-edler24a.html
https://proceedings.mlr.press/v235/simmons-edler24a.html
https://www.wired.com/story/ai-copyright-case-tracker/
https://www.wired.com/story/ai-copyright-case-tracker/
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Appendix
Code.org, CSTA, ECEP Alliance
State-Level Data 
Appendix 2 of the State of Computer Science Education 
2024 report includes a full description of the methodology 
used by Code.org, CSTA, and ECEP Alliance to collect their 
data. The staff at Code.org also maintains a database of the 
state of American K–12 education and, in this policy primer, 
provides a greater amount of detail on the state of American 
K–12 education in each state. 

AP Computer Science Data 
The AP Computer Science data is provided to Code.org as per 
an agreement the College Board maintains with Code.org. The 
AP Computer Science data comes from the College Board’s 
national and state summary reports.
 
Access to Computer Science Education 
Data on access to computer science education was drawn 
from Code.org, CSTA, and ECEP Alliance’s State of Computer 
Science Education 2024 report.

2024 K-12 Computer Science 
Landscape Teacher Landscape 
Survey
For more information or access to the dataset, please contact 
membership@csteachers.org.

State Standards Comparison
CSTA and the Institute for Advancing Computing Education 
(IACE) published a State Standards Comparison report in 
December 2024. The dataset of approximately 10,000 state-
adopted K-12 standards is available as a spreadsheet, as well 
as a Python notebook that may be useful for data analysis. 
Colorado and Virginia’s standards were adopted in late 2024 
and are not included in this dataset. 

Global K-12 AI Education
The Raspberry Pi Computing Education Research Centre, based 
in the Department of Computer Science and Technology at the 
University of Cambridge, compiled this dataset, expanding on 
research conducted by the Brookings Institution for its 2021 
report Building Skills for Life: How to Expand and Improve 
Computer Science Education Around the World. We made 
one change to their dataset to clarify that CS in the United 
States is available in some schools/districts and not available 
everywhere as an elective course. For more information about 
the methodology, please refer to their report.

IPEDS
The Integrated Postsecondary Education Data System 
(IPEDS) combines annual surveys conducted by the U.S. 
Department of Education’s National Center for Education 
Statistics (NCES). IPEDS gathers information from every 
college, university, and technical and vocational institution 
that participates in federal student financial aid programs. 

Completion Data
This chapter used data from the Completions survey, which 
collects data on the number of students who complete a 
postsecondary education program. Graduates in AI-related 
fields were identified as those whose first major was either 
Computer and Information Sciences, General (11.01); Computer 
Programming (11.02); or Computer Science (11.07), according 
to the Classification of Instructional Programs (CIP) codes. 
The number of graduates in AI-related fields included in this 
year’s report differs from previous years because the AI Index 
used multiple CIP codes.

OECD
This chapter used data from the OECD Data Explorer, 
specifically from the table “Number of enrolled students, 
graduates and new entrants by field of education.” The 
methodology for this dataset can be found in Education at a 
Glance 2024 Sources, Methodologies and Technical Notes.

https://code.org/assets/advocacy/stateofcs/2024_state_of_cs.pdf
https://code.org/assets/advocacy/stateofcs/2024_state_of_cs.pdf
https://docs.google.com/spreadsheets/d/1YtTVcpQXoZz0IchihwGOihaCNeqCz2HyLwaXYpyb2SQ/pubhtml
https://code.org/assets/advocacy/making_cs_foundational_2024.pdf
http://research.collegeboard.org/programs/ap/data
https://code.org/assets/advocacy/stateofcs/2024_state_of_cs.pdf
https://code.org/assets/advocacy/stateofcs/2024_state_of_cs.pdf
mailto:membership%40csteachers.org?subject=
https://reimaginingcs.org/Standards-Comparison
https://docs.google.com/spreadsheets/d/1briGyFqq5pKO5Rb1-Gp7WeTLsLD6GLnKPM3D3QJBDwk/edit?gid=570385718#gid=570385718
https://colab.research.google.com/drive/11INhVkdWwxX5PFMUxVhtNPcAQlrmpgLt
https://www.cde.state.co.us/apps/standards/60012,60005,60047/60012,60006,60047/60012,60007,60047/60012,60038,60047/60012,60015,60047/
https://www.doe.virginia.gov/home/showpublisheddocument/57144/638609727259600000
https://docs.google.com/spreadsheets/d/1-hWTYCcVLHBYSD4jI8ZMqaHYLsndVdySRra4g4tcnK8/edit?usp=sharing
https://www.brookings.edu/articles/building-skills-for-life-how-to-expand-and-improve-computer-science-education-around-the-world/
https://www.brookings.edu/articles/building-skills-for-life-how-to-expand-and-improve-computer-science-education-around-the-world/
https://computingeducationresearch.org/computing-education-around-the-world-data/
https://nces.ed.gov/ipeds/
https://nces.ed.gov/ipeds/
https://nces.ed.gov/ipeds/survey-components/7
https://nces.ed.gov/ipeds/cipcode/Default.aspx?y=55
http://data-explorer.oecd.org/s/19p
http://data-explorer.oecd.org/s/19p
https://www.oecd.org/en/publications/education-at-a-glance-2024-sources-methodologies-and-technical-notes_e7d20315-en.html
https://www.oecd.org/en/publications/education-at-a-glance-2024-sources-methodologies-and-technical-notes_e7d20315-en.html
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