AI’s Transformation of Education: Global
Market Report (2025-2030)

1. Current State of Al in Education (2025)

Global Adoption and Pioneering Initiatives: Artificial intelligence is steadily making
inroads into classrooms and universities worldwide, though experts note we are still in
the “early stages” of adoption.
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Al tools and training will be available to all 460,000
students and 63,000 faculty and staff.




Today, the California State University (CSU), the largest and most diverse public four-year university in
the country, announced a first-of-its-kind public-private initiative with some of the world’s leading tech
companies, including Adobe, Alphabet (Google), AWS, IBM, Instructure, Intel, LinkedIn, Microsoft,
NVIDIA, OpenAl, and the Office of California Governor Gavin Newsom that will leverage the power of
artificial intelligence to create an Al-empowered higher education system that could surpass any existing
model in both scale and impact.

Innovative institutions are leading the way. For example, the California State University
(CSU) system — the largest four-year public university system in the U.S. — launched a
landmark initiative in early 2025 to become the nation’s first Al-empowered university
system. In partnership with tech giants like Adobe, Google, IBM, Microsoft, NVIDIA, and
OpenAl, CSU is rolling out Al tools (including generative Al like ChatGPT) and training to
all 460,000 students and 63,000 faculty across 23 campuses, ensuring equitable access to
cutting-edge learning technologies.

According to CSU leaders, this unprecedented systemwide adoption is designed to
“position the CSU as a global leader” in responsible and equitable use of Al in education.
Such efforts serve as a baseline model, demonstrating how public-private collaborations
can infuse Al at scale into education. Other major universities and education systems are
following suit, experimenting with Al teaching assistants (as seen at Georgia Tech with
the “Jill Watson” virtual TA) and AI-driven student support chatbots in advising and
administration. Non-profit organizations are also pioneering Al in learning — notably
Khan Academy, which began piloting an Al tutor named Khanmigo in 2023 with the goal
of eventually providing a personal tutor for every student (Sal Khan wants to give every
student on Earth a personal Al tutor). In China, where education tech adoption is rapid,
millions of students now use after-school Al tutoring programs; one widely cited example


https://www.freethink.com/consumer-tech/khanmigo-ai-tutor#:~:text=match%20at%20L315%20Khan%20Academy,highly%20impressed%20with%20the%20technology

is Squirrel Al, an adaptive learning platform used in thousands of learning centers to
personalize tutoring for exam preparation (This Al tutor could make humans “10 times
smarter” | World Economic Forum). Governments and international bodies are taking
note: UNESCO’s 2019 Beijing Consensus on Al in Education and various national Al-in-
education strategies (from countries like Singapore, South Korea, India, Finland, and Japan)
underscore a growing global commitment to harness Al for learning. Yet for most of the
world’s schools and colleges, formal Al integration is just beginning — UNESCO reports
that fewer than 10% of educational institutions have official guidance on Al use as
of 2023, reflecting how nascent policy and practice still are (Generative Al has disrupted
education. Here’s how it can be used for good — UNESCO | World Economic Forum).

Key Players and Organizations: A diverse ecosystem of players is driving Al in
education. Global tech companies have entered the space in force — many of the same
firms partnering with CSU (Google, Microsoft, IBM, Intel, etc.) are investing in
educational Al tools and research. Microsoft and Google, for instance, embed Al features
into their classroom software (auto-grading tools, reading coaches, Al writing assistants
in Microsoft 365 or Google Classroom) and offer Al curricula for students. Industry
leaders like Duolingo (languages) and Coursera (online courses) leverage Al to
personalize learning pathways; Duolingo’s team notes that advanced Al is “making high-
quality education available to everyone in the world” by powering personalized lessons and
feedback at scale (Duolingo Max Uses OpenAI’s GPT-4 For New Learning Features).
Prominent education companies such as Pearson and Wiley are infusing Al into textbooks
and courseware for adaptive practice. A wave of startups and research labs are also at the
forefront. In the U.S., nonprofit Khan Academy (with Khanmigo) and university labs (e.g.
Carnegie Mellon’s decades of research on intelligent tutoring systems) provide proof-of-
concept that Al tutors can complement teachers. In Asia, companies like China’s Squirrel
Al and Korea’s Riiid are trailblazers — Riiid’s AI tutor “Santa” has been used by over a
million learners for English test prep, boosting test scores by an average of 129 points
(out of 990) in far less time and cost than traditional classes (Riiid raises $41.8
million to expand its Al test prep apps | VentureBeat). Such results hint at AI’s potential
to democratize tutoring that was once only accessible to affluent students. International
organizations are also playing a role: UNESCO and the OECD have set up working groups
to guide “Al in Education” policies, emphasizing ethics and inclusion, while initiatives
like TeachAl bring together governments, tech firms, and NGOs to help schools
implement Al responsibly. Together, these institutions — from universities and startups to
global nonprofits — form a growing community that is pushing Al-powered education
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from pilot programs toward mainstream practice.

Existing Al Technologies in Use: Classrooms today are beginning to leverage a range of
Al-driven tools, laying the groundwork for more personalized and efficient learning
experiences. Notable technologies already deployed include:

e Adaptive Learning Systems: These are platforms that dynamically adjust
content and pace to each learner’s needs. For example, in some schools students
use adaptive math programs (like DreamBox, ALEKS, or China’s Squirrel Al)
which diagnose individual knowledge gaps and serve up personalized exercises to
target those areas (This Al tutor could make humans “10 times smarter” | World
Economic Forum). By analyzing a student’s responses in real-time, the Al can
decide to reteach a concept or advance to the next topic, creating a self-paced
learning path. Studies have found that such systems can help struggling learners
catch up by focusing on precisely the skills they need — in one case, a rural
Chinese primary school saw students improve in math and literacy after an Al
platform was introduced to supplement limited teaching staff (This AI tutor
could make humans “10 times smarter” | World Economic Forum) (This AI tutor
could make humans “10 times smarter” | World Economic Forum).

e Al Tutoring and Conversational Agents: Al-powered tutors or chatbots serve
as always-available personal tutors for students. These range from simple
homework help bots to advanced conversational agents that can explain
complex topics. A high-profile example is Khan Academy’s Khanmigo, a GPT-4
powered tutor that can guide students through problems step-by-step in a
Socratic style (asking prompting questions rather than just giving answers) (Sal
Khan wants to give every student on Earth a personal Al tutor) (Sal Khan wants
to give every student on Earth a personal Al tutor). Early pilots of Khanmigo
across over 260 U.S. school districts show promise — students can ask the Al
tutor for help at any time, and the system is designed to coach them to the
answer, mitigating the risk of cheating (Sal Khan wants to give every student on
Earth a personal Al tutor) (Sal Khan wants to give every student on Earth a
personal Al tutor). Other Al tutors specialize in domains: for instance,
language-learning bots (like Duolingo’s Al chat partner) that converse with
learners to practice new languages, or coding tutors that help novice
programmers fix errors. These Al tutors use natural language processing to
engage in dialogue, offering hints, feedback, and encouragement much like a
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human tutor would. While not yet as common as human tutors, their availability
24/7 and infinite patience make them invaluable in classrooms and for self-
study.

Generative Al for Content Creation: Educators are increasingly tapping
generative Al (such as large language models like GPT) to create and customize
learning materials. Teachers can use Al tools to generate quiz questions,
summarize readings, or even produce simplified explanations of complex
concepts. For example, Khanmigo includes a teacher assistant mode that can
“generate lesson plans, classroom activities, and even create question sets” on
demand (Sal Khan wants to give every student on Earth a personal Al tutor). This
not only saves teachers time but also allows real-time tailoring of content to
student needs. Al text generation is used to provide instant feedback on student
essays, to compose example problems, or to adapt reading passages to different
reading levels. Similarly, Al image generators can produce visual aids, and tools
like Quizlet’s Q-Chat use generative Al to simulate flashcard-style tutoring
conversations. These content-generation capabilities enhance personalization —
a student struggling with a concept can receive additional practice problems
created by Al specifically targeting their misconceptions. However, educators
carefully review Al-generated content for accuracy and bias, given that these
systems can sometimes produce incorrect or skewed material.

Intelligent Assessment and Analytics: Al is streamlining assessment in
education by automatically evaluating certain types of work and analyzing
learning data for insights. For instance, automated essay scoring systems can
assess writing assignments in seconds, providing feedback on grammar and
argument structure (used by testing services and platforms to supplement
human grading). In day-to-day classes, Al-driven apps can grade multiple-choice
or fill-in-the-blank homework instantly, freeing teachers from routine grading
tasks ( Al in Schools: Pros and Cons | Illinois ). More advanced uses include
intelligent tutoring systems (ITS) that not only pose questions but also analyze
how students solve problems — tracking mistakes and solution strategies to give
detailed feedback. Analytics powered by Al help educators identify at-risk
students by spotting patterns (e.g. a student consistently floundering on
prerequisite skills) and can trigger interventions earlier. Some schools employ
early-warning systems where an Al flags students who might be likely to fail a
course based on multiple data points (attendance, quiz performance, etc.),
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allowing teachers or counselors to step in proactively. Even exam proctoring has
seen Al involvement: “online proctor” software uses computer vision to monitor
exam-takers via webcam and alert if it detects possible cheating behaviors.
While controversial due to privacy concerns, it illustrates how Al is touching all
aspects of assessment. In summary, intelligent assessment tools are making
evaluation more frequent and formative — helping both teachers and learners get
instant feedback and adjust their approaches in real time.

Overall, the current state of Al in education is one of active experimentation and
incremental implementation. A few trailblazing programs (like CSU’s systemwide
rollout or Khan Academy’s global tutor pilot) showcase what is possible, while countless
smaller-scale deployments of adaptive exercises, Al teaching assistants, and grading bots
are building familiarity with Al in classrooms. Education leaders emphasize that human
teachers remain central — Al is used to augment their capabilities, automate low-level
tasks, and provide personalized support to students. As one OpenAl education executive
observed, these early initiatives — from California to China - are “setting a bold and
powerful example” for how the education sector can be Al-ready and empowered,
ultimately ensuring “students globally have access to AI” as a tool for learning (|

CSU Announces Landmark Initiative to Become Nation’s First and

Largest AI-Empowered University System

| CSU ](https://www.calstate.edu/csu-system/news/Pages/CSU-AI-Powered-
Initiative.aspx#:~:text=,Manager%200f%20Education%20at%200penAl)).

2. Market Trends & Growth of Al-in-Education

Surge in EdTech Investments: The past few years have seen a robust uptick in
investment toward Al-driven education technology, making it one of the fastest-growing
segments of the EdTech market. Venture capital funding in EdTech soared during the
pandemic, as remote learning highlighted the need for better digital learning tools.
Global EdTech VC investments jumped from about $7 billion in 2019 to $16.1 billion in
2020 - a rapid expansion largely attributed to pandemic demand for online learning
solutions (EXCLUSIVE Korean Al tutor Riiid raises $175 million from SoftBank, heads to
public schools | Reuters). 2021 pushed even higher: EdTech funding reached a record
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~$20.8 billion worldwide that year, triple the pre-pandemic levels, with dozens of startups
achieving “unicorn” status (valuations over $1B) (2022 Global Education Outlook). While
overall EdTech funding cooled somewhat in 2022-2023 (as the pandemic boom subsided
and economic conditions tightened), investor interest has pivoted strongly into Al-
powered education as the next frontier. The late-2022 debut of ChatGPT and similar Al
advances sparked a fresh wave of excitement (and some hype) about reinventing
education, leading to new funding rounds for Al-focused startups and increased R&D
budgets from industry giants. For example, in 2021 the Seoul-based startup Riiid — known
for its Al tutor app - raised $175 million from SoftBank’s Vision Fund to expand
globally (EXCLUSIVE Korean Al tutor Riiid raises $175 million from SoftBank, heads to
public schools | Reuters), and by 2023 numerous Al edtech startups (from math-solving
apps to Al writing coaches) have secured multi-million dollar investments. Major tech
companies are also acquiring or partnering with EdTech firms: e.g. in 2020, BYJU’s (the
India-based EdTech giant) acquired Al tutor developer WhiteHat Jr., and in 2022,
GoGuardian acquired Edulastic to integrate Al assessment capabilities. This infusion of
capital is enabling rapid development of Al curricula, data analytics platforms for schools,
and personalized learning apps, intensifying competition as well as innovation in the
sector.

Market Size and Growth Projections: The market for Al in education is on a steep
growth trajectory. In 2024, the global Al-education market was estimated around $5-6
billion, and it is forecast to expand dramatically by the end of the decade. Market
analysts project annual growth rates from 20% up to 40%, reflecting optimism about
widespread Al adoption in teaching and learning. A recent Grand View Research report
forecasts the Al in education market to reach roughly $30-32 billion by 2030,
growing at a ~31% compound annual growth rate (CAGR) from 2025 to 2030 (Al In
Education Market Size To Reach $32.27Bn By 2030). Even the more conservative
estimates (e.g. MarketsandMarkets) see the market more than doubling over this period.
In some aggressive scenarios, with Al becoming integral to most educational software,
the market could be even larger — other analyses suggest the AI-Edu sector could exceed
$50 billion by 2030 if adoption accelerates in emerging markets. For context, overall
global education spending is trillions annually; EdTech accounts for a few hundred billion
of that (estimated ~$300B in 2022) (2022 Global Education Outlook), and the Al-enabled
portion, while still small, is the fastest-growing slice. This growth is driven by several
factors: the proliferation of low-cost devices and internet access, enabling digital
learning in new regions; the demonstrated effectiveness of Al tools in improving learning
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outcomes (which increases demand from schools and parents); and strong government
and philanthropic support post-pandemic for education technology that can help “build
back better” school systems. Notably, growth is expected not just in high-income
countries but also in developing nations, as mobile-based Al learning apps and adaptive
tutoring systems can leapfrog traditional infrastructure. By 2030, Al features may be a
standard expectation in education platforms — much like videos or slide presentations are
today — which underpins these bullish growth projections.

Major Players and Competitive Landscape: The rush of funding has expanded the
roster of companies and organizations active in Al education. On the corporate side, all
Big Tech players now have a footprint: Microsoft and Google are embedding Al tutors
and copilot features into their education offerings (Microsoft’s Azure Al and OpenAl
partnership is bringing GPT-powered assistants to tools like Teams for Education, while
Google has an ‘Al for Education” initiative and experiments like an Al-based tutor mode
in Google Assistant). IBM has offered Watson-based educational solutions (e.g. Watson
Tutor and Al curriculum design tools), and Intel has run programs to train students and
teachers in Al (including a partnership to launch an Al learning platform in India’s CBSE
school system (Al In Education Market Size To Reach $32.27Bn By 2030)). Meanwhile,
education-focused companies are vying for market share with specialized products:

o Pearson (a global publisher) is investing in Al assessment and virtual tutors to
complement its textbooks.

o Canvas/Instructure (learning management system provider) is integrating Al to
help automate course feedback and support instructors — Instructure’s Chief
Academic Officer even hailed CSU’s initiative as a model of innovating teaching
with AI (|

CSU Announces Landmark Initiative to Become Nation’s First and Largest Al-
Empowered University System | CSU |(https://www.calstate.edu/csu-
system/news/Pages/CSU-AI-Powered-
Initiative.aspx#:~:text=,for%20emerging%20jobs%20and %20skills)) ([
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e Coursera and edX (MOOC platforms) use machine learning to recommend
courses and have begun using Al to auto-grade assignments and even generate
practice material for learners.

e Duolingo introduced Duolingo Max, an Al-powered subscription tier with GPT-4
features that can role-play conversations and explain answers, reflecting how
mainstream learning apps are incorporating cutting-edge Al to enhance user
experience (Duolingo Max Uses OpenAl’s GPT-4 For New Learning Features)
(Duolingo Max Uses OpenAI’s GPT-4 For New Learning Features).

The startup scene is particularly vibrant, with companies often focusing on niche
applications of Al in education. A few examples: Gradescope (acquired by Turnitin)
applies Al to assist teachers in grading and analyzing student work; Querium offers an Al
tutor for STEM subjects; Cognii provides a virtual Al tutor for open-response answers;
Century Tech (UK-based) delivers an Al platform for schools to personalize learning and
reduce teacher workload. In China and other East Asian markets, startups like Squirrel Al
(adaptive tutoring centers) and Yixue Education have scaled rapidly, benefiting from
strong demand for after-school tutoring and test prep — Squirrel Al alone has reached
over 24 million students with its Al-driven learning system (This Al tutor could make
humans “10 times smarter” | World Economic Forum). Another notable entrant is OpenAl
itself, which, while not an education company per se, has partnered with Khan Academy
and others to deploy its GPT models in educational contexts; OpenAl and other Al labs
(Anthropic, Google DeepMind) are effectively platform providers enabling myriad
education applications built on their AI models.

We’re also seeing collaborations at the intersection of research and industry: for
instance, Carnegie Mellon University’s learning science researchers have spun out
companies like Carnegie Learning (maker of the Al-driven MATHia tutor) that blend
cognitive science with Al to improve student outcomes. Non-profit alliances are forming
too — the LearnPlatform and EdTech Evidence Exchange are bringing together
stakeholders to validate which Al-edtech tools actually work, which will shape market
winners in the long run. Additionally, several countries are nurturing Al innovation
hubs for education: China’s government has funded “Al + Education” pilot zones; the
United Arab Emirates’ education ministry has deployed an Al-powered personalized
learning system (Alef Education) across many schools; and European programs like
Erasmus+ and national edtech accelerators are supporting startups focused on Al tutors,
language learning bots, etc. The competitive landscape is thus a mix of tech behemoths
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expanding into education, established education companies re-inventing themselves with
Al, and agile startups pushing the envelope of innovation — a dynamic that is fueling both
partnerships and rivalries as everyone races to capture the emerging market.

Key Trends Shaping the Market: A few notable trends stand out in this growth phase.
First, personalization at scale has become a rallying cry — the idea that Al can finally
deliver individualized instruction to millions, which was impossible with one-size-fits-all
curricula. This trend aligns with pedagogical movements toward student-centered
learning, and it’s a strong selling point for Al solutions. Second, there is a trend of
platform convergence: learning management systems, content providers, and Al
engines are converging into unified platforms. (For example, imagine a single platform
where curriculum content, an Al tutor, and analytics dashboard all work seamlessly
together — both established LMS companies and newcomers are aiming for this.) Third,
data-driven education is gaining importance: institutions are valuing the insights
gleaned from Al systems (e.g. which topics students struggle with most, or how
engagement correlates with outcomes), and this data-centric approach is informing
curriculum design and even education policy. Finally, an emerging trend is Al for lifelong
and corporate learning — beyond K-12 and colleges, companies are investing in Al
training tools for workforce upskilling. This expands the market scope significantly, as
adult learning and professional development become part of the Al education ecosystem.
All these trends reinforce strong growth prospects through 2030. In summary, the market
momentum for Al in education is robust: heavy investment, rapid innovation, and
expanding adoption point to Al becoming an integral component of global education in
the coming years, setting the stage for an era in which intelligent learning companions
and data-informed teaching are commonplace. As we look ahead, the challenge will be
converting this momentum into sustainable, equitable growth that truly benefits learners
at all levels.

3. Challenges & Ethical Considerations

While the potential of Al in education is enormous, there are significant challenges and
ethical issues that must be addressed to ensure this transformation is inclusive, fair, and
safe. Key concerns include the digital divide in access, data privacy and algorithmic bias,
and the need for sensible regulation and policy guidance.



Digital Divide and Access Inequality: A foremost concern is that Al-augmented
education could deepen existing inequalities if access is not spread broadly. Many Al tools
require reliable internet, modern devices, and basic digital literacy — resources not evenly
distributed around the world. In fact, as of 2025, at least half of the world’s population
remains offline and lacks internet access (People need renewed education in the face of
global digitalization | UNESCO). This stark reality means millions of learners (particularly
in low-income countries and rural regions) cannot benefit from online Al tutors or
adaptive learning apps until infrastructure improves. Even within developed countries,
there is a divide: students from wealthier districts often have laptops or tablets provided,
while those in under-resourced schools may not. The pandemic exposed these gaps — at
its peak, UNESCO estimated over 40% of students globally lacked access to the
internet or devices for remote learning (With Almost Half of World's Population Still
Offline, Digital Divide ...) (People need renewed education in the face of global
digitalization | UNESCO), leaving many children essentially locked out of digitally-
delivered education. There is also a skills divide: about 40% of teachers worldwide lack
adequate digital skills to effectively use new technologies in their teaching (People need
renewed education in the face of global digitalization | UNESCO). This teacher training
gap means that even where hardware and software are available, they might go
underutilized or be implemented poorly. In short, those who most need educational
support — marginalized communities, rural students, refugees, adult learners seeking
skills — are at risk of being the last to receive AI’s benefits, simply because of access
barriers.

To address this, stakeholders emphasize building inclusive infrastructure and support
systems. This includes expanding broadband connectivity (through initiatives like low-
orbit satellites or community internet programs), providing affordable devices
(governments and NGOs distributing tablets or low-cost laptops to students, akin to the
One Laptop Per Child effort), and ensuring Al platforms can run on low-bandwidth or
offline modes. Encouragingly, many Al education initiatives are aware of this need: for
instance, some Al tutoring systems are designed to work on smartphones, since mobile
phone penetration (around 68% globally (Al in Education: UNESCO Mobile Learning
Week - LabXchange)) is higher than broadband penetration. Additionally, partnerships
akin to CSU’s public-private model could be replicated to subsidize access — in CSU’s case,
every student and faculty member is being given Al tools at no extra cost (|
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| CSU ](https://www.calstate.edu/csu-system/news/Pages/CSU-AI-Powered-
Initiative.aspx#:~:text=The%20CSU%27s%20unprecedented%20adoption%200f,within%?2
0the%20next%20few%20weeks)), an approach that if extended to public K-12 schools,
could reduce cost barriers. Without deliberate action, there’s a risk of an “AI apartheid”
in education, where well-resourced schools zoom ahead with personalized Al learning,
and disadvantaged ones fall further behind. Bridging this digital divide is therefore a
critical ethical and practical challenge on the road to universal Al-driven education.

Data Privacy and Security: Al in education relies heavily on collecting and analyzing
student data — from quiz answers and essay submissions to detailed interaction logs
(every click, response time, etc.) in a learning app. This raises serious privacy questions:
Who owns this data? How is it stored and protected? Could it be misused? Students,
especially minors, are a vulnerable population, and many countries have strict regulations
(like Europe’s GDPR, or COPPA in the U.S. for children’s data) that apply to EdTech. There
is concern that some Al-enabled tools might inadvertently collect more data than
necessary or share it with third parties (for advertising or other uses) without users fully
understanding. Cybersecurity is part of this challenge — schools have seen a rise in data
breaches and cyberattacks, and Al systems could be new targets if not secured, potentially
exposing sensitive information like student grades, identities, or even psychological
profiles. Education experts stress that any Al system in the classroom must adhere to
stringent privacy protections: data should be encrypted, anonymized when possible, and
only used for legitimate educational purposes with appropriate consent. The U.S.
Department of Education has cautioned that Al brings “new risks in addition to well-known
data privacy and security risks” and urges schools to enforce robust data governance when
adopting such tools ([PDF] Artificial Intelligence and the Future of Teaching and Learning
(PDF)). In essence, the bargain of Al in learning is that students give up some data in
exchange for personalization — making it vital to ensure that this data doesn’t fall into
the wrong hands or unjustly track students beyond the classroom.
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Another aspect is informed consent and transparency. Because Al algorithms are
complex, students, parents, and teachers might not fully understand what data is being
collected and how decisions are made. This opaqueness can erode trust. Thus, ethical
guidelines call for transparency: Al systems should clearly communicate what
information they collect and why. Some jurisdictions are considering requiring that Al
decisions affecting students (like an Al grading an essay) be explainable to a human. For
example, if an Al flags a student’s work for possible plagiarism or suggests they are
struggling with a concept, there should be a way to review and understand that judgment,
rather than accepting a “black box” verdict. Ensuring student agency and privacy in an
Al-pervasive classroom means building systems where students (or their guardians) can
opt out, correct data, or simply understand how the Al operates. These considerations are
now front and center in the edtech industry — as one survey found, nearly 60% of education
professionals were concerned about data privacy with Al tools in 2024, a jump from the
previous year (Ellucian's Al Survey of Higher Education Professionals Reveals ...),
reflecting growing awareness of the issue.

Bias and Fairness in Al Systems: Al algorithms are only as good as the data and design
behind them, and in education, bias can have detrimental effects on equity. If an Al tutor
or grading system is trained predominantly on data from one demographic (say, native
English speakers, or students from a certain country), it may not perform as well for
others. There have already been examples: an analysis of Al writing detectors showed that
these tools were far more likely to flag essays by non-native English writers as “Al-
generated,” due to quirks in writing style — over half of essays by non-native speakers
were misclassified, versus near-zero false flags for native writers ( Al in Schools: Pros and
Cons | Illinois ). This kind of bias could lead to unfair accusations of cheating or
underestimation of a student’s abilities simply because of their background or language.
Similarly, voice recognition Al used for language learning might struggle with certain
accents, or an Al history tutor might present a Eurocentric narrative if it wasn’t trained
on diverse sources. In automated grading, there have been concerns that Al scorers might
contain racial or gender bias — for instance, if an essay discusses culturally specific
content not in the AI’s training, the score might suffer. Bias can also creep in through
what content the Al recommends: if a curriculum recommendation algorithm is not
carefully vetted, it might channel different groups of students into different learning
tracks in unintended ways.
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Addressing Al bias requires intentional design and ongoing auditing. Developers of Al
educational tools are increasingly conducting fairness testing — checking how the Al
performs across various subgroups and content variations. Large language models (like
those powering many Al tutors) have known issues with biases learned from the internet
text they were trained on, so companies like OpenAl and others are working on fine-
tuning models to reduce harmful biases (and introducing content filters to avoid
inappropriate or prejudiced outputs). UNESCO’s guidance on Al in education explicitly
calls out the importance of “inclusion, equity, linguistic and cultural diversity”,
urging that Al tools be developed and deployed in ways that serve all learners and reflect
a variety of cultures (Generative Al has disrupted education. Here’s how it can be used for
good — UNESCO | World Economic Forum). This could mean ensuring an Al speaks
multiple languages or dialects, represents examples and names from different cultures,
and is tested with diverse student groups. Some countries are creating localized Al
curricula and datasets — e.g. training an Al tutor on national curriculum and in the local
language - to avoid one-size-fits-all solutions imported from abroad. Additionally,
maintaining a human-in-the-loop is considered a good practice: teachers or human
moderators should oversee Al outputs, especially in high-stakes situations, to catch any
biased or unfair behavior. The ethical imperative is that Al should not exacerbate
disparities or discriminate — rather, it should help close gaps. Achieving that requires
vigilance and diversity in both the development and implementation of educational Al.

Ethical Use and Academic Integrity: A more immediate challenge schools face is how to
integrate Al tools without encouraging misuse or undermining important skills. For
instance, if students have access to generative Al (like ChatGPT) for assignments, it raises
the question of cheating and originality: How do we ensure students are actually
learning and not just having an Al do their work? Early reactions to ChatGPT in late 2022
saw some districts ban the Al over fears it could generate essays for students (Generative
AT has disrupted education. Here’s how it can be used for good — UNESCO | World
Economic Forum). However, the trend is shifting toward teaching students and teachers
to use Al constructively and ethically — similar to how calculators or the internet had to
be assimilated into education. Schools are developing honor codes and usage policies for
Al: for example, allowing Al for brainstorming and tutoring but not for final exam
answers, or requiring students to disclose if they used Al assistance and to reflect on how
they used it. Al detection tools exist, but as noted, they are imperfect and even raise bias
issues. Instead, educators are exploring assessments that Al can’t easily game (like oral
exams, in-class writing, personalized project work) and focusing on Al literacy so
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students learn when and how to appropriately use Al. Academic integrity in an Al era will
likely rely on a combination of student ethics, teacher oversight, and clever assessment
design.

There’s also a flip side: over-reliance on Al could impact student learning and
development. If an Al tutor gives answers too readily, students may not develop
persistence in problem-solving. If Al automates all writing feedback, students might not
learn from peer review or develop metacognitive skills. And if Al handles many
interactions, one worries about reduced human connection - the social-emotional aspect
of learning is crucial, and pure machine interaction might not fulfill that. Psychologists
note that the relationship aspect of tutoring (the encouragement, the tutor believing in
the student) is a big part of why human tutoring yields such gains (How A.I. Chatbots
Could Solve The Two Sigma Problem | Psychology Today) (How A.I. Chatbots Could Solve
The Two Sigma Problem | Psychology Today). Al needs to be used in a way that augments
human interaction, not replaces it. This is both a design and usage challenge: designing Al
companions that can emulate encouragement and empathy to an extent, and ensuring
teachers use freed-up time to build stronger mentorship with students ( Al in Schools:
Pros and Cons | Illinois ) ( Al in Schools: Pros and Cons | Illinois ). Ethical frameworks for
Al in education, like the ones UNESCO and the World Economic Forum have proposed,
typically include principles to “protect human agency” and prevent over-dependence
(Generative Al has disrupted education. Here’s how it can be used for good - UNESCO |
World Economic Forum). In practical terms, this means maintaining a balance — Al can
handle rote tasks and personalization, but educators will deliberately create space for
human discussion, collaborative projects, and other activities that Al cannot replicate,
thus preserving the human element of education.

Regulatory Policies and Governance: Given these complexities, governments and
institutions are developing policies to guide Al adoption in education. On the
international level, UNESCO in 2023 released the first global guidance on generative Al in
education, advising countries on how to maximize benefits while mitigating risks
(Generative Al has disrupted education. Here’s how it can be used for good - UNESCO |
World Economic Forum). These guidelines cover everything from teacher training and
curriculum updates to ethical use and infrastructure investment. They emphasize that Al
should be deployed for the “primary interest of learners” and that policy-makers and
teachers need support to navigate AI’s potential responsibly (Generative Al has
disrupted education. Here’s how it can be used for good — UNESCO | World Economic
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Forum). Alongside UNESCO, bodies like the EU and OECD have been active. The European
Union’s upcoming Al Act is poised to directly impact educational Al: it classifies any Al
system used for important educational decisions as “high-risk.” Specifically, Al used for
student admissions, grading or evaluating learning outcomes, or for monitoring students
during exams (e.g., automated proctoring) will be subject to strict requirements under the
EU law (How does the new EU AI Act affect the adult education sector? « ALL DIGITAL).
These high-risk Al tools will need to meet standards of transparency, human oversight,
and risk management before they can be used in EU educational institutions. The
intention is to protect students’ rights — for example, a bad algorithm shouldn’t be able to
unfairly decide a student’s university placement or examination result without
accountability. Universities and edtech providers in Europe are preparing for compliance,
and this may set a de facto global standard for responsible Al in educational settings.
Other countries have their own approaches: China’s government has heavily funded Al-
in-education but also imposed regulations (for instance, in 2021 China banned profiling
of students for commercial tutoring and set rules for data collected by education apps).
The U.S. has taken a more decentralized approach so far — the Department of Education
issued an Edtech Developer’s Guide and most recently a report on Al in teaching (2023)
highlighting both opportunities and cautions, but there isn’t yet a federal law specific to
Al in schools. However, at state and district levels, there are emerging policies: some
school boards now require parental notification if Al is used for certain counseling or
teaching functions, and states like Connecticut have passed student data privacy laws that
implicitly cover Al tools.

Ethical Frameworks and Initiatives: Beyond hard regulations, there’s a movement to
develop ethical frameworks for Al in education to guide practitioners. One example is the
“Educator’s Guide to AI” many school districts are adopting, which outlines acceptable
use, bias checks, and privacy safeguards. Organizations like ISTE (International Society
for Technology in Education) and EDUCAUSE have working groups on Al ethics,
helping schools craft policies about how teachers and students can use Al. On the
industry side, responsible Al principles are being baked into product development — many
companies now convene ethics boards or conduct independent audits for their Al
education products. There’s also attention to Al literacy for students: some national
curricula (like Singapore’s or Japan’s) now include learning about Al ethics as part of
digital literacy education ([PDF] National Al strategies and children - Unicef), so that the
next generation of learners is aware of issues like data privacy, bias, and the limitations of
Al Ultimately, to navigate the path ahead, a coalition of efforts is needed: policy and
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regulation to set the guardrails, and ethical leadership from educators and companies
to ensure Al is used to help learners and not harm or disadvantage them. The challenges
are significant — from bridging connectivity gaps to guarding against bias — but with
proactive measures, they are surmountable. These safeguards will pave the way for Al to
be a positive force in achieving education for all, rather than a source of new problems.

4. The Road to 2030: Towards Universal Al Learning
Companions

Enabling the vision that by 2030 every person could have access to a personalized Al
learning companion will require concerted innovation, infrastructure development, and
thoughtful policy and business strategies over the coming years. The path forward
involves scaling current successes, addressing remaining gaps, and pioneering new
solutions that make Al-augmented learning universally accessible and effective. In this
section, we outline the future innovations and actions needed, highlight case studies that
serve as models, and provide policy recommendations to realize the goal of Al for
everyone’s education.

Innovations Needed for the Next Generation of Al Learning Tools: Today’s Al tutors
and adaptive platforms are impressive, but further advances are required to truly provide
a human-like personal tutor experience to every learner. Key areas of innovation include:

 Enhanced Personalization and Adaptivity: Future Al companions will need to
get even better at understanding each learner’s unique needs, learning style, and
emotional state. This means advancing algorithms that track not just
right/wrong answers, but how a student learns - identifying patterns like, “Does
the student learn better by examples or by theory first? Are they frustrated or
bored?” Incorporating affective computing (Al that can sense emotions via text
sentiment or even via optional cameras monitoring facial cues) could allow the
tutor to adjust its approach - for instance, giving encouragement when the
student is frustrated or providing a tougher challenge if the student is breezing
through material. By 2030, AI companions should be able to build a rich learner
profile over time, remember past difficulties, and tailor new content in a way
that maximizes engagement and growth. This is akin to having a tutor that
knows you for years — which topics you love, where you struggled last month,



what your career goals are — and uses that context to guide you day by day.

Multimodal Teaching and Immersion: To be effective for all kinds of learning,
Al companions will evolve beyond text or simple Q&A. Innovations in
multimodal Al will enable tutors that can teach through various media -
explaining with spoken dialogue, showing diagrams or virtual simulations, and
even guiding hands-on activities. For example, an Al science tutor might use
augmented reality (AR) to project a 3D molecule model in a student’s room and
talk them through an interactive exploration. Virtual reality (VR) combined with
Al could allow immersive learning experiences (imagine practicing a foreign
language by “walking” through an Al-generated virtual market in another
country, conversing with your AI companion as shopkeepers and customers).
Even without VR, AI companions might leverage graphics, video, and interactive
widgets more seamlessly. Another facet is multi-language support: by 2030, an
ideal Al tutor should fluently speak any language the learner is comfortable in,
including less common languages and dialects, truly breaking language barriers
in education. This will require ongoing progress in natural language processing
for low-resource languages and real-time translation capabilities.

Offline and Low-Cost Al Solutions: To reach every person, especially in areas
with limited connectivity, Al education tools must be optimized for low-
bandwidth and offline scenarios. Innovations in model compression and edge
computing are needed so that a capable Al tutor can run on a $50 smartphone or
a solar-powered device without constant internet. We may see specialized “Al
education chips” or devices that come pre-loaded with AI models and local
curriculum content, which periodically sync for updates when network is
available. Efforts are already underway to develop lighter-weight AI models
that can function without the massive cloud infrastructure that current Al like
GPT-4 requires. By 2030, it’s plausible that a student in a remote village could
have a handheld device containing an Al tutor that works entirely locally, using
on-device intelligence to converse and instruct, with only occasional updates
from a satellite connection. Such technology is crucial for inclusivity — it ensures
that the AI companion vision isn’t restricted to those with high-speed internet.

Content and Curriculum Integration: Another innovation front is creating
vast repositories of high-quality, Al-ready educational content across all
subjects, aligned with curricula worldwide. Al companions will need content to
teach - not just generic information from the internet, but structured lessons,



practice problems, stories, and examples that match what a student needs to
learn (whether it’s a 3rd grade math standard or vocational training for an adult).
This will require collaboration between educators and Al developers to produce
open educational resources (OER) that Al tutors can draw on. Additionally, Al
will increasingly help generate content on the fly (as it already can), but
ensuring that generated content is pedagogically sound and curriculum-aligned
will be important. One possible innovation is AlI-curated learning pathways:
by 2030, a personal Al tutor might dynamically assemble a custom textbook or
course for a learner from a mix of resources — for example, pulling an
explanation from one source, a video from another, and creating original
practice questions — all tailored to the learner’s context. Achieving this will
require Al that understands educational objectives and can validate the difficulty
level and accuracy of content. Furthermore, integrating these AI companions
with formal education systems is key: they should know what the student is
learning in school or training for a job, so the AI’s guidance complements official
curricula rather than being an unrelated add-on.

Infrastructure, Affordability, and Business Models: Realizing universal Al learning

companions is not just a technical endeavor but also an economic and infrastructural one.

The question of affordability looms large: how can such Al tutors be provided at scale

without prohibitive cost? Several approaches will likely converge:

o Public Sector and Philanthropic Funding: Education is a public good, and

governments may choose to subsidize Al learning tools much like they do
textbooks or school meals. We might see national or state-level programs that
procure Al tutoring licenses in bulk for all students (especially in public school
systems), ensuring no student is left out due to cost. Philanthropic organizations
and global development agencies could also fund initiatives to bring Al learning
devices to underserved regions — akin to how vaccine drives or literacy
campaigns are funded. For instance, an international coalition could invest in an
“Al Tutor for Every Child” program that distributes devices pre-loaded with
quality AI educational software in multiple languages. Such interventions would
treat access to an Al learning companion as part of the basic right to education.



e Freemium and Tiered Models: From the private sector side, many companies
may adopt a freemium model - providing a basic Al tutor service for free (or at
minimal cost) to reach broad usage, while offering premium features or
specialized content at a charge for those who can afford. We see early signs of
this: Khan Academy’s Khanmigo pilot is free for teachers and offers a $4/month
optional subscription for additional features to individual users (Sal Khan wants
to give every student on Earth a personal Al tutor). By 2030, one could imagine a
baseline Al tutor (covering core subjects up to a certain level) being freely
available as a public resource, perhaps funded by advertising or sponsorships,
with advanced subjects or personalized career coaching as a paid add-on. The
key is that the free tier must be genuinely usable for effective learning, so that
those who cannot pay are still well-served.

o Integration into Existing Products (Cross-subsidy): Tech companies might
integrate education Al into widely used platforms (similar to how Google
bundled Google Classroom tools free for schools, or Microsoft offers free Office
365 for students) as a strategy to keep users in their ecosystem. If AI companions
become a norm, companies may provide them at low cost to students, betting on
long-term goodwill or future revenues when those students enter the workforce.
Also, hardware companies might bundle Al education services with devices -
e.g., a tablet sold to schools might come with an Al tutor subscription included.
This bundling can reduce effective cost per user.

e Local Innovations and Open-Source: In some contexts, community-driven or
open-source projects might create Al education solutions tailored for local needs
at lower cost than commercial ones. An example is the development of open-
source Al tutors trained on local curricula and languages, which could be
adopted by countries as a low-cost alternative to proprietary systems. As Al
research becomes more democratized, we might see universities in different
countries developing their own versions of Al learning platforms and sharing
them freely. Such open models could be game-changers for affordability (though
they still need hardware and maintenance).

Alongside cost, infrastructure like connectivity and electricity must be addressed.
Governments need to treat internet access for education as essential infrastructure.
Initiatives like expanding 4G/5G networks to rural areas, community Wi-Fi hubs, or even
novel approaches like Google’s Loon balloons or Starlink satellites for internet can
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directly enable Al education in places that currently lack access. Electrical power is
another issue — many remote schools have limited electricity. Solutions range from solar-
powered charging stations for devices to low-power Al devices as mentioned. Planning for
2030, education ministries may include tech infrastructure in their budgets, ensuring that
schools have not only buildings and books but also connectivity and devices to support
digital learning.

Case Studies as Models for Scale: Several implementations today offer blueprints for
how to successfully deploy Al learning companions widely and what impact they can
have:

e Khan Academy’s Khanmigo (USA & Global): Khan Academy, a non-profit, has
been piloting its Al tutor Khanmigo since 2023 with positive outcomes. By 2024,
Khanmigo was introduced in classrooms across 260+ school districts, reaching
students from 3rd to 12th grade (Sal Khan wants to give every student on Earth a
personal Al tutor). Teachers involved in the pilot report that students are more
engaged and willing to attempt challenging problems with Khanmigo’s helpful
prompts guiding them. A notable aspect is Khan Academy’s business model:
through a partnership with Microsoft, Khanmigo is provided free to teachers in
over 40 countries (teachers can use it as an assistant or give students access in
class), and then school districts or individuals can opt to pay a modest fee for
student use beyond that (Sal Khan wants to give every student on Earth a
personal Al tutor). This approach - subsidizing teacher access to encourage
adoption and keeping student pricing very low — is a promising model for scaling
Al tutoring in an equitable way. Sal Khan’s vision (also shared by other education
leaders) is explicitly to make a “personal Al tutor for every student on Earth”
a reality (Sal Khan wants to give every student on Earth a personal Al tutor),
which aligns with the 2030 vision. The Khanmigo pilot also showcases how to
integrate Al into the classroom: it includes features for teachers (like AI-
generated lesson plans and grading assistance) to save them time (Sal Khan
wants to give every student on Earth a personal Al tutor), and guardrails to
prevent cheating (the Al uses a Socratic method and even alerts teachers if a
student tries to misuse it) (Sal Khan wants to give every student on Earth a
personal Al tutor) (Sal Khan wants to give every student on Earth a personal Al
tutor). Early reactions from educators and even observers like Bill Gates (who
visited a Khanmigo-enabled classroom) are very positive, noting the
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technology’s potential to profoundly augment teaching (Sal Khan wants to give
every student on Earth a personal Al tutor). As Khan Academy refines this model
(and plans to open up access further in 2025), it serves as a concrete example
that can be replicated or partnered with — e.g., other countries could collaborate
with Khan Academy or similar non-profits to roll out Al tutors in their school
systems with localized content.

Squirrel AI Learning (China): In China, Squirrel AI has implemented Al-
driven personalized learning at a scale of millions of students, primarily through
after-school learning centers. A case study often cited is how Squirrel AI’s
system was deployed in a rural primary school (Baishaping Primary in Hubei) to
address a shortage of qualified teachers (This Al tutor could make humans “10
times smarter” | World Economic Forum) (This Al tutor could make humans “10
times smarter” | World Economic Forum). The Al platform tested each student
and then generated individualized learning plans with appropriate materials and
exercises, essentially acting as a supplemental teacher for subjects like math and
Chinese (This Al tutor could make humans “10 times smarter” | World Economic
Forum). Teachers at the school reported that students who were struggling
began to catch up once the adaptive system identified their gaps and focused on
them. Squirrel AI’s approach combines Al software with on-site human
facilitators who can intervene when needed, offering a hybrid model.
Technically, Squirrel Al uses a “large adaptive model” that draws on data from 24
million students and 10+ billion learning interactions to inform its
recommendations (This Al tutor could make humans “10 times smarter” | World
Economic Forum). This scale of data has allowed it to refine its algorithms and
content granularity (breaking curricula into thousands of “knowledge points”).
The result has been improved test scores in comparison to traditional instruction
in various trials (Performance Comparison of an Al-Based Adaptive Learning
System ...), and the company has even set Guinness records for massive online
Al classes (Squirrel Ai Learning Sets Guinness World Record for "The most ...).
The Squirrel Al story is a compelling model for private sector innovation
complementing public education, particularly in contexts where teacher
resources are limited. It also shows how Al can be localized — Squirrel AI’s
content is tailored to Chinese curricula and languages. Other countries (like
tutoring companies in Korea, Japan, and India) have similar models, but Squirrel
AT’s extensive R&D investment (over 2 billion yuan, per reports (Squirrel Ai
Learning Sets Guinness World Record for "The most ...)) and public
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demonstrations make it a standout case. The takeaway is that Al tutors can
successfully be scaled in a commercial setting and can reach students who
otherwise lack access to quality teaching, which is exactly the gap we want to fill
globally by 2030.

Riiid’s AI Tutor in Public Schools (Korea/International): As mentioned,
Riiid’s Al tutor has shown it can drastically reduce the time and money needed
for exam preparation by personalizing learning. Now, Riiid is moving to
implement its technology in public school systems to reach students who
couldn’t afford private cram schools. Riiid’s CEO noted that they aim to have
school districts provide the Al tutor to students for free, with the district
covering the cost — meaning “students won’t have to pay at all” (EXCLUSIVE
Korean Al tutor Riiid raises $175 million from SoftBank, heads to public schools |
Reuters). This approach is being trialed for English language learning and test
prep in some U.S. and Asian school districts. If successful, it’s a model where an
EdTech company transitions from direct-to-consumer to a B2B2C (business to
school to student) model that could ensure equitable access. It also addresses a
social issue: expensive tutoring was a privilege of wealthier students, but Al can
level that playing field by offering a comparable service at a fraction of the cost
(Riiid raises $41.8 million to expand its Al test prep apps | VentureBeat). Riiid’s
partnerships, including one with the ETS (the organization behind the
TOEFL/SAT tests) to create an Al research lab, indicate that even assessment
bodies see the promise of Al-driven continuous assessment over one-shot
exams. By 2030, one might see Al assessment replacing some standardized tests,
or at least supplementing them with ongoing evaluation - a shift that Riiid’s
case foreshadows, potentially making education evaluation more holistic and
less stressful.

Government-Led AI Education Programs: Certain government initiatives also
provide roadmaps. For example, India’s CBSE + Intel “Al for All” program
launched an Al learning platform to teach students about Al and also to use Al
in learning other subjects (Al In Education Market Size To Reach $32.27Bn By
2030). This had a train-the-trainer model to reach thousands of schools. In
Finland, a country known for education excellence, the government supported
the development of an online Al course (Elements of AI) which was offered free
to all citizens to improve Al literacy; they are now looking at how Al tutors
might assist lifelong learning, especially as Finland has multiple languages in
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education. Singapore has a national Al strategy that includes piloting Al in
classrooms and creating a national education technology platform that
integrates Al for personalized learning. These top-down approaches illustrate
the importance of policy support and centralized resources to scale Al. A small
country providing Al tutors to all its students through a centralized system could
serve as a microcosm of the global vision — showing it’s possible with the right
investment and coordination.

Policy Recommendations for Global Education Leaders: Achieving the 2030 vision
will not happen automatically - it requires strategic action by policymakers, education
leaders, and international organizations. Here are several recommendations:

1. Make Al Literacy and Infrastructure a Priority: Governments should
incorporate digital and Al infrastructure into their educational planning
(treating broadband, devices, and Al platforms as core components of schooling).
This may involve public-private partnerships to fund connectivity in schools and
community centers. At the same time, update curricula to include Al literacy for
students (so they understand Al and can use it responsibly) and comprehensive
training for teachers in using Al tools. For instance, ensuring that pre-service
teacher programs and ongoing professional development include modules on Al
in instruction will empower educators rather than threaten them. By 2022, only
15 countries had included Al training in their national curriculum for students or
teachers (People need renewed education in the face of global digitalization |
UNESCO) - this number should grow substantially by 2030.

2. Adopt an “Al for Equity” Framework: Ministries of education and school
districts should evaluate Al proposals and tools through the lens of equity. That
means selecting technologies that have plans for reaching low-income and
diverse learners, and insisting on data on how these tools affect different student
groups. Policies can require that any Al system used in schools undergo bias
testing and that vendors provide evidence of measures taken to mitigate bias.
Additionally, policies should promote multilingual and culturally relevant Al
content. International bodies like UNESCO suggest guidelines (e.g., “promote
inclusion and cultural diversity” as rule #1 for Al in education) (Generative Al
has disrupted education. Here’s how it can be used for good — UNESCO | World
Economic Forum) — local leaders can transform these into concrete criteria for
approving edtech products. Education leaders might also invest in localized


https://www.unesco.org/en/articles/people-need-renewed-education-face-global-digitalization#:~:text=Only%20an%20estimated%207,objectives%20in%20their%20national%20curricula
https://www.weforum.org/stories/2023/09/generative-ai-education-unesco/#:~:text=social%20equity%20and%20inclusion%E2%80%9D

content creation (like funding the creation of open-source datasets and Al
models for minority languages or local curricula) to ensure their populations are
not left behind due to language/culture mismatch.

. Ensure Data Protection and Ethics Regulations are in Place: Before Al usage
becomes ubiquitous, governments should update or enact strong student data
privacy laws that cover Al applications. Clear regulations about consent, data
ownership (preferably giving students/parents ownership of their learning data),
and limitations on data use (e.g., prohibiting sale of student data or use for non-
educational targeting) will build trust. Likewise, guidelines on ethical use - for
instance, forbidding AI from making high-stakes decisions without human
review, or requiring transparency to users — should be codified. The EU AI Act is
a leading example, treating educational Al as high-risk requiring “stringent risk
assessment and curation” for systems that affect access to education or
grading (How does the new EU Al Act affect the adult education sector? « ALL
DIGITAL). Other regions can adopt similar standards. It’s recommended that
each country have a supervisory body or task force for Al in education to oversee
deployments, handle complaints or issues that arise (like an AI misbehaving or a
data breach), and update policies as technology evolves.

. Invest in Research and Share Best Practices: Achieving a personal Al tutor for
all is as much an educational innovation challenge as a tech one. Governments
and foundations should invest in research pilots to discover what practices yield
the best learning outcomes. For example, conduct studies comparing classes
with Al tutors versus without, to measure learning gains and identify effective
implementation methods (initial studies in some contexts have shown
promising results, but more diverse research is needed). International
cooperation is valuable here: creating platforms for countries and institutions to
share results, content, and even Al models can accelerate progress. Perhaps a
global repository of Al-enhanced lesson plans or an exchange program where
teachers from different countries learn to use Al tools from each other could be
facilitated by UNESCO or OECD. Additionally, supporting longitudinal studies on
the impact of Al companions on students’ knowledge, skills, and well-being will
inform fine-tuning of these tools. We should also research the socio-emotional
aspects — how to ensure these Al companions positively influence motivation
and confidence. Multi-disciplinary collaboration (educators, technologists,
psychologists) will be key to designing Al that truly helps learners thrive.
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5. Encourage Public-Private Collaboration with Safeguards: The scale of
innovation needed often comes from the private sector, but public institutions
guide equitable deployment - so their cooperation is essential. Initiatives like
the CSU’s public-private partnership (involving tech companies but led by a
public edu system) show how to combine resources (|

CSU Announces Landmark Initiative to Become Nation’s First and Largest Al-
Empowered University System | CSU |(https://www.calstate.edu/csu-
system/news/Pages/CSU-AI-Powered-
Initiative.aspx#:~:text=Today%2C%20the%20California%20State%20University,i
n%20both%20scale%20and%20impact)) ([

CSU Announces Landmark Initiative to Become Nation’s First and Largest Al-
Empowered University System | CSU |(https://www.calstate.edu/csu-
system/news/Pages/CSU-AI-Powered-
Initiative.aspx#:~:text=Economics%2C%20Americas%2C%20at%20LinkedIn%20,
Education%20Transformation%20Lead%20for%20Microsoft)). Governments can
establish frameworks for partnership where companies can pilot Al tools in
schools under supervision, perhaps in exchange for favorable terms or shared
intellectual property for public benefit. However, safeguards (MOUs or contracts)
should ensure that corporate partners adhere to public values - e.g., committing
to accessibility, sharing data for research, and not locking public institutions into
expensive long-term contracts. By creating consortia or innovation sandboxes,
countries can pool efforts: imagine a consortium of nations co-developing an
open Al tutor platform, each contributing expertise and ensuring it aligns with
their educational standards. This kind of collaborative development could reduce
costs and dependency on any single vendor.

As these policies and actions are pursued, it will be important to keep the ultimate goal
in focus: educational improvement for all. Al is a means to an end - that end being
better learning outcomes, better skill preparation, and more equal opportunities. We must
continuously ask, “Is this technology helping the student?” and gather feedback from the
true stakeholders: students themselves, as well as teachers and parents. By doing so,
adjustments can be made to ensure Al companions evolve in a direction that is welcomed
by and beneficial to learners and educators alike.
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5. Vision for 2030: A Personal Al Learning Companion for
Every Learner

Imagine the year 2030: a world where every individual - child or adult, rich or poor, in
any country - has access to a personalized Al tutor that accompanies them through
their learning journey. This vision represents the democratization of high-quality
education on a scale never before possible. In this future, the promise identified by
educational psychologists decades ago — that one-on-one tutoring can dramatically boost
a student’s performance (the “2 sigma” effect of tutoring, taking a student from median to
top 2% performance) (How A.I. Chatbots Could Solve The Two Sigma Problem |
Psychology Today) (How A.I. Chatbots Could Solve The Two Sigma Problem | Psychology
Today) - is finally within reach for everyone, because Al makes one-on-one tutoring
infinitely scalable.

What does this world look like? From early childhood, a learner might interact with a
friendly Al companion that reads stories aloud and teaches fundamental skills through
playful conversation and games. As they enter school, this Al knows their strengths and
weaknesses, offering practice problems just at the right level, and reteaching concepts in
new ways if the first explanation didn’t click. The Al can seamlessly switch subjects —
helping with math in one session, then acting as a virtual science lab guide in the next, or
as a language conversation partner in Spanish class. Crucially, it adapts as the student
grows: if a learner develops an interest in, say, astronomy, the Al notices and weaves that
interest into other subjects (using space examples for math problems, recommending
books about planets to improve reading, etc., thereby nurturing cross-disciplinary
curiosity). Every learner has their own “teacher in the pocket”, accessible on a device or
perhaps via voice through a home smart speaker, ready to help anytime they are stuck on
homework or hungry to learn more about a topic.

For those in school, the AI companion works in tandem with human teachers. In a 10th
grade classroom, for example, while the teacher gives general instruction, each student’s
Al might quietly provide real-time support: one student’s Al whispers hints through
earbuds to keep them from falling behind, while another’s offers deeper challenges to
prevent boredom. The teacher, freed from having to address 30 different needs at every
moment, can focus on mentoring and fostering discussion, confident that no student is
completely lost because the Al is there as a safety net. Education becomes more mastery-
based - students progress once they truly understand something, with the Al ensuring
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foundational gaps are filled, rather than being pushed along by rigid curriculum pacing.
No longer is a student condemned to fail algebra because they missed understanding
negative numbers back in arithmetic; their AI will have detected that and provided
remedial help earlier. Likewise, a student with special needs (learning disabilities, or who
is neurodivergent) has an Al that is personalized to their pace and style, implementing
the accommodations and differentiation they require consistently.

Outside formal schooling, learning becomes a lifelong endeavor supported by Al. A farmer
in a remote region can ask their AI companion (perhaps through a low-cost smartphone)
how to improve crop yields, receiving not just generic advice but interactive lessons
tailored to their literacy level and context, maybe even in their local dialect. A working
mother looking to transition careers can have the Al tutor her in evenings, guiding her
through an online certification in coding or nursing, adjusting lessons around her busy
schedule and prior knowledge. Elderly individuals might use AI companions to learn new
languages or skills for cognitive agility, or simply to explore knowledge about history,
arts, or any subject they’ve always been curious about. In essence, learning becomes as
ubiquitous and personalized as music streaming is today - just as one can cue up any
song anytime, one can learn anything at their own pace with an Al guide, whether it’s
during a commute, at home, or in a classroom.

Importantly, the Al learning companion is not a replacement for human interaction, but
an enhancement. In 2030, teachers are still irreplaceable as mentors, motivators, and role
models. What has changed is that teachers and students alike have a powerful assistant.
The Al handles the tedious tasks (grading routine work, generating practice sheets,
keeping track of progress), allowing teachers to spend more time on creative and critical
thinking exercises, discussions, and personal feedback - the things that only humans can
deliver in education, like empathy, inspiration, and the ability to deeply understand a
student’s life and aspirations. In fact, with Al taking some load, the teacher-student
relationship can become stronger: teachers get detailed insights from Al analytics about
each student’s journey, so their limited time with each student is more impactful, focused
exactly where guidance is needed (for example, knowing a usually quiet student actually
loves storytelling, the teacher might encourage them to write a poem for class, something
the Al discovered in one-on-one sessions). Meanwhile, parents also engage with these Al
companions to support their children — perhaps receiving summaries or alerts (“Your
daughter mastered fractions today and showed interest in architecture; here are some
project ideas to cultivate that.”). Education becomes a more collaborative triangle of



student, teacher, and Al, with parents looped in, all aiming to help the student succeed.

In this envisioned 2030 scenario, no one is left behind. The cost of accessing a personal
Al tutor has been driven down to virtually zero for the user, through the various means
discussed (public provision, low-cost tech, global cooperation). This is akin to how global
initiatives have made essential vaccines or basic schooling free or very low-cost in most
of the world — now educational enrichment via Al is similarly accessible. Whether a child
is in a well-funded school in a metropolis or in a rural village with minimal facilities, they
can interact with the same quality of Al tutor. This dramatically narrows the quality gap
between different education systems. A student in a developing country with large class
sizes can compensate by leaning on their Al tutor after school for personalized help,
essentially getting the benefit of tutoring that only wealthy students used to afford. Such
democratization of tutoring could help raise overall literacy and skill levels,
contributing to economic and social development. It also personalizes higher education
and vocational training; by 2030, many universities might provide each student an Al
academic advisor to navigate courses and an Al research assistant to help with learning
materials, making the tertiary education experience more supportive and reducing
dropout rates.

Another aspect of this 2030 world is the continuous learning culture. With Al
companions making learning engaging and tailored, people are more inclined to learn
new things throughout their lives. The stigma of needing extra help is gone - it’s normal
for a child to say “I was having trouble in physics, but my Al tutor helped me understand
it after a couple of extra sessions.” It’s normal for an adult to say “I’'m using an Al to learn
Spanish on the side” without needing a formal class. This pervasive availability of
personal learning boosts not just academic achievement but also fosters qualities like
self-directed learning, curiosity, and confidence. Education moves from a one-shot
endeavor (school then done) to a lifelong continuum, aided by Al that grows with the
learner. We might even see Al companions that evolve from childhood to adulthood with
the person — the same Al that taught someone to read at age 5 might be helping them
pick up management skills at 25, having accumulated two decades of insight into how
that person learns best.



Of course, this vision assumes we manage the challenges discussed: by 2030, society will
have hopefully established norms and regulations so that these Al tutors are safe,
unbiased, and respect privacy. Users trust them because they are transparent and have
proven effective over the years. There would likely be international accreditation or
quality labels for Al educational tools, so consumers know which ones meet high
standards (much like we trust certain certifications for school quality or educational
content today). Furthermore, teachers and Als working together set a precedent that
human oversight is always present — one can always escalate a question to a human
expert or counselor when needed. In critical matters (ethical issues, big decisions like
career guidance), Al provides options and information, but humans (teachers, mentors,
family) help the learner make the judgment. Thus, human agency remains central,
fulfilling the principle that technology augments but does not control the trajectory of
one’s education (Generative Al has disrupted education. Here’s how it can be used for
good — UNESCO | World Economic Forum).

The ultimate goal of this scenario is truly democratized, high-quality education. It is a
world where the accident of where you are born or how wealthy your family is does not
dictate the quality of education you can access. Everyone from a remote nomadic
community to a bustling city has, at minimum, a personal Al tutor as good as the best
human teacher. In effect, it’s like giving every person in the world their very own “Mr.
Miyagi” (the inspirational tutor figure, as one educator analogized (How A.I. Chatbots
Could Solve The Two Sigma Problem | Psychology Today)) — an expert mentor who is
patient, knowledgeable, and invested in their success. This could unlock human potential
at an unprecedented scale. We could see a flowering of talent and innovation from places
that historically lacked educational resources, simply because now the playing field is
leveled. It also addresses issues like adult illiteracy and reskilling: millions of adults who
missed out on schooling or need new skills can quietly and confidently learn through
their Al companion, improving their livelihoods and communities.

To illustrate, consider one final composite story of 2030: A girl in a sub-Saharan African
village attends school where resources are limited. In class, she shares a textbook with
four other kids. But at home, she has an Al tutor on a durable tablet (provided by a
universal education initiative) that teaches her math and science with interactive
examples, far beyond what the school could offer during the short hours of class. She
interacts with it in her native language, and it also helps her learn English. Her curiosity is
fed — when she asks questions beyond the curriculum, the Al shows her videos and
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explanations, never running out of time for her. She eventually discovers a love for
programming through this AI (which offers a coding sandbox), collaborates with an
online mentor and other students globally (facilitated by the AI’s network), and by 2030
she’s able to take free online university-level courses, guided by her Al, and qualifies for a
remote job in technology. Twenty years ago, her trajectory might have been limited to her
local opportunities, but in 2030, the world’s knowledge is literally at her fingertips, taught to
her in a way she can best understand. Multiply this story by millions, and you have a
transformation in global education equity and human capital.

In conclusion, the vision for 2030 is bold yet tangible: a world where AI-powered
education is a great equalizer, ensuring that quality learning is not a privilege but a
universal right. Each person’s Al learning companion will be as normal as having a
smartphone today - a trusted partner in growth and learning. Achieving this will require
effort and vigilance in the coming years, but the progress as of 2025 — from CSU’s
systemic Al rollout to Khan Academy’s global tutor pilots — suggests we are on the right
path. With sustained innovation, ethical foresight, and inclusive policymaking, we can
create an educational future where technology empowers every learner to reach their full
potential, and the dream of “education for all” is finally realized not just in access, but in
truly personalized quality. As one education leader optimistically noted, Al has the
capability to become “as good a tutor as any human” (Bill Gates Predicts AI Will Teach
Children To Read And Write Within ...) — and by 2030, we aspire to place that tutor in the
service of every learner, everywhere.
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CSU Announces Landmark Initiative to Become Nation’s First and

Largest AI-Empowered University System
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Initiative.aspx#:~:text=Today%2C%20the%20California%20State%20University,in%20bot
h%20scale%20and%20impact)) CSU Press Release (Feb 4, 2025) — “California State
University announced a first-of-its-kind public-private initiative with some of the world's
leading tech companies... to create an AI-empowered higher education system that could
surpass any existing model in both scale and impact.” This partnership includes Adobe,
Google, IBM, Microsoft, NVIDIA, OpenAl and others, highlighting major industry
involvement in Al-driven education.
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(

CSU Announces Landmark Initiative to Become Nation’s First and

Largest AI-Empowered University System

| CSU ](https://www.calstate.edu/csu-system/news/Pages/CSU-AI-Powered-
Initiative.aspx#:~:text=The%20CSU%27s%20unprecedented%20adoption%200f,within%?2
Othe%20next%20few%20weeks)) CSU Press Release — “The CSU's unprecedented adoption
of Al technologies will make ... tools — including ChatGPT - available across all 23 CSU
universities, ensuring that the system's more than 460,000 students and 63,000 faculty and
staff have equitable access to cutting-edge tools...” (Equitable Al access at scale).

(

CSU Announces Landmark Initiative to Become Nation’s First and

Largest AI-Empowered University System

| CSU ](https://www.calstate.edu/csu-system/news/Pages/CSU-AI-Powered-
Initiative.aspx#:~:text=,Manager%200f%20Education%20at%200penAl)) OpenAl (Leah
Belsky) via CSU Press Release — “We’re still in the early stages of Al adoption in
education... it is critical that the entire ecosystem... work together to ensure that all students
globally have access to Al.. CSU is setting a bold and powerful example for the education
sector.” (Expert emphasizing early stage and CSU’s leadership).

(This Al tutor could make humans “10 times smarter” | World Economic Forum) WEF
Report (Jul 29, 2024) — “In China, students are accessing high-quality education
personalized to their needs through an Al tutor called Squirrel Ai. Such tools can help teachers
‘immediately address’ some of this [teacher shortage] gap, a World Economic Forum report
says.” (Al tutors bridging gaps in China).

(This Al tutor could make humans “10 times smarter” | World Economic Forum) WEF
Report — Describes a Chinese rural school using Squirrel AI’s adaptive learning: “students
were tested with an Al-based adaptive learning system... which then created personalized
lessons comprising the most suitable learning materials for each student.” (Example of
adaptive system in practice).

(This Al tutor could make humans “10 times smarter” | World Economic Forum) WEF
Report — “Squirrel Ai’s inputs include data from more than 24 million students and 10 billion


https://www.calstate.edu/csu-system/news/Pages/CSU-AI-Powered-Initiative.aspx#:~:text=The%20CSU's%20unprecedented%20adoption%20of,within%20the%20next%20few%20weeks
https://www.calstate.edu/csu-system/news/Pages/CSU-AI-Powered-Initiative.aspx#:~:text=,Manager%20of%20Education%20at%20OpenAI
https://www.weforum.org/stories/2024/07/ai-tutor-china-teaching-gaps/#:~:text=,World%20Economic%20Forum%20report%20says
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learning behaviours... ‘We use an Al algorithm to imitate the best teacher in the world,’ Li
explains.” (Scale of data and ambition of Squirrel AI’s model).

(Sal Khan wants to give every student on Earth a personal Al tutor) Freethink (Jan 25,
2025) — “Khan Academy has already piloted Khanmigo in 3rd through 12th grade classes at
more than 260 school districts across the U.S. Microsoft founder Bill Gates... was highly
impressed with the technology.” (Khanmigo pilot scale and reception).

(Sal Khan wants to give every student on Earth a personal Al tutor) Freethink -
“...Microsoft [partnership] makes Khanmigo available for free to teachers in more than 40
countries. School districts then pay a yearly fee for each student... Students and parents can
also access Khanmigo on their own with a $4 per month subscription.” (Khanmigo business
model for accessibility).

(Sal Khan wants to give every student on Earth a personal Al tutor) Freethink - “Khan
Academy incorporated tools into Khanmigo that teachers can use to prompt the Al to generate
lesson plans, classroom activities, and other resources... [it] will even create question sets...”
(AI generative support for teachers via Khanmigo).

(Sal Khan wants to give every student on Earth a personal Al tutor) Freethink -
“Designing Khanmigo to emulate [Socratic] teaching style has helped overcome one of the
biggest drawbacks of incorporating generative Als into education: it’s really easy to use them
to cheat... Khanmigo will instead ask the student what they think... then go from there.” (Al
tutor approach to prevent cheating).

(Riiid raises $41.8 million to expand its Al test prep apps | VentureBeat) VentureBeat
(Aug 2020) - “More than a million students... have used the Santa app and I can proudly
report that it works. We raise scores by an average of 129 points out of 990 on the TOEIC
exam at a fraction of the time and cost... of traditional test-prep courses or tutors.” — Riiid
CEO (evidence of Al tutor efficacy and efficiency)

(EXCLUSIVE Korean Al tutor Riiid raises $175 million from SoftBank, heads to public
schools | Reuters) Reuters (May 24, 2021) - “Venture capital’s funding of education tech
surged with the pandemic to $16.1 billion globally in 2020, up from $7 billion in 2019,
according to HolonIQ.” (Pandemic-driven EdTech investment jump)

(EXCLUSIVE Korean Al tutor Riiid raises $175 million from SoftBank, heads to public
schools | Reuters) Reuters — “Riiid Inc... raised $175 million from SoftBank’s Vision Fund 2
as it looks to shake up the world of standardized testing, and take its technology to public
schools.” (Major funding for Al education startup, targeting public school adoption)

(2022 Global Education Outlook) HolonIQ (2022 Outlook) — “EdTech Venture Capital
reached 3x pre-pandemic investment levels in 2021, accelerating startups around the world
with over $20B of funding... record growth for the sector.” (2021 EdTech VC peak $20B+)
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https://www.holoniq.com/notes/2022-global-education-outlook#:~:text=Investment%20Trends

(2022 Global Education Outlook) HolonIQ - “Global EdTech expenditure is expected to
reach approximately $300B in 2022 and continue to grow at 16.4% CAGR to $404B in 2025.
Even at this level, digital spend will only represent 5.5% of the total market.” (Overall EdTech
market size and growth potential).

(AI In Education Market Size To Reach $32.27Bn By 2030) Grand View Research (Nov
2024) - “The global Al in education market size is expected to reach USD 32.27 billion by
2030, registering a CAGR of 31.2% from 2025 to 2030... Digitalization and technological
advancement... The education sector is no exception when it comes to the impact of AI
integration on growth.” (Market projection ~ $30B by 2030, ~31% CAGR).

(Duolingo Max Uses OpenAI’s GPT-4 For New Learning Features) Duolingo (Mar 14,
2023) — “We’ve leveraged Al to help us deliver highly-personalized language lessons... Our
mission to make high-quality education available to everyone in the world is made possible by
advanced Al technology.” (Duolingo on Al enabling accessible, personalized education).

(How A.I. Chatbots Could Solve The Two Sigma Problem | Psychology Today) Psychology
Today (Jul 15, 2023) - “Bloom found that with one-on-one tutoring, a student performing at
the 50th percentile could improve by 2 standard deviations (roughly going from a C to an A).
...the active ingredient was... the content and the connection — constant feedback,
reinforcement, and encouragement.” (One-on-one tutoring’s impact and importance of
tutor-student relationship).

(People need renewed education in the face of global digitalization | UNESCO) UNESCO
(Jan 23, 2025) — “At least half of the world’s population remains offline, 40% of teachers lack
digital skills, and major platforms fail to cover cultural and linguistic diversity, not to mention
financial challenges... and pressure to adapt to imminent digitalization.” (Digital divide stats:
~50% offline, 40% teachers not digitally proficient).

(People need renewed education in the face of global digitalization | UNESCO) UNESCO -
“Only an estimated 7% of the technologies used have been widely tested... By 2022, only seven
countries have implemented frameworks and programmes on Al for teachers, and 15 have
included Al training objectives in their national curricula.” (Few countries formally prepared
for Al in education as of 2022).

(Generative Al has disrupted education. Here’s how it can be used for good — UNESCO |
World Economic Forum) WEF/UNESCO (Sep 27, 2023) - “Fewer than 10% of schools and
universities currently have formal guidance on Al says UNESCO. Its new guidance suggests
eight specific measures educational institutions could adopt to ensure ‘quality education,
social equity and inclusion’.” (Lack of Al policies in schools and UNESCO’s focus on
equity/inclusion).

(Generative Al has disrupted education. Here’s how it can be used for good — UNESCO |
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World Economic Forum) WEF/UNESCO - “Bias was identified early on as an issue with
generative AI models, and the task of governments and institutions now is to level the Al
playing field.” (Bias concerns with Al and need to ensure equity).

(Al 'in Schools: Pros and Cons | Illinois ) U. Illinois College of Education (Oct 24, 2024)
— “Privacy risks have been a concern as long as Al has been around. People are wary about
what personal data is collected and how it is used... and how protected it is from being
leaked... worries include having private information viewed by others or false/misleading
information disseminated.” (Summary of privacy/security concerns with Al in education).

( Al in Schools: Pros and Cons | Illinois ) U. Illinois — “Studies have shown significant bias
in GPT... against non-native English speakers. One study shows over half of non-native
English writing samples were misclassified as Al generated (while accuracy for native English
was nearly perfect). ...Non-English-speaking students may be falsely accused of cheating,
which can undermine their academic career.” (Example of Al bias affecting non-native
students via Al detectors).

(How does the new EU Al Act affect the adult education sector? « ALL DIGITAL) EU Al
Act summary (May 5, 2024) — “The Act classifies as ‘high risk’ such Al systems which are
used to determine a learner’s access to education (admission decisions), the level of education
they are eligible for (placement tests), to evaluate learning outcomes (grades), or to monitor
behaviour during tests (proctoring). These use cases are still allowed but require stringent risk
assessment and curation procedures under the AI Act.” (EU imposing strict oversight on
educational AI uses that affect student rights).

(Bill Gates Predicts AI Will Teach Children To Read And Write Within ...) Bill Gates via
NDTV (ASU+GSV Summit, Apr 2023) - “Bill Gates... predicted that during the next few

9

years, Als will ‘be as good a tutor as any human ever could.”” (Expectation that Al tutors will

reach human-level tutoring capability, supporting the vision for 2030).
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