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Driving breakthrough research from discovery to impact across
our business and products, science, and society
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We believe Al can unlock human potential
— helping everyone be their best.




Share of children in primary school age who are in school
Share of children of who are enrolled in primary education amongst the total population of children of official primary school
age.
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Trends in mathematics, reading and science
performance

PISA test scores, OECD average
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44

million additional teachers
are needed to achieve universal
primary and secondary
education by 2030




While the internet solved for access to
information, Al provides the next great leap.

Our pedagogical principles are at
the heart of these efforts.
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Personalization

The goal of personalization isn't
new, but Al opens up new ways
to bring it to life at scale.

Personalization can help target learners
at the right level to close understanding

gaps and help ensure that learning
differences do not determine one's
potential.

all

Active learning

Al promises to bring the very
best of what we know about
how people learn into
everyday teaching,

Al systems can spark active
participation, encouraging deep
practice and review, and weaving
in the benefits of spaced
repetition.

A
Teacher tools

Al can free up precious time
for teachers to focus on
meaningful human and social
interaction with students.

Al can assist busy teachers across a
range of areas, spanning from deep
research and content creation, to
activity planning and administrative
tasks.



/4% use Al to help them
learn something new or
understand a complex topic

To help you learn something new
or understand a complex topic

To assist with your work

For entertainment or exploration

To help you save time on a task or project

To help you find the right words or framing
to use when communicating with others

To help you improve your work on a task or project

To generate media, including
videos, images, or audio summaries

For advice dealing witha
personal or professional problem

To assist with learning or schoolwork

To assist with personal communications

For daily life tasks, lie planning
trips, meals, or workout routines

To help you explore starting a business,
making more money, or changing careers

To help you navigate a major life event or decision

Perceived positive impact
on the way we learn

68%

Total perceived positive
impact according to students
who have used Al

/3%

Total perceived positive
impact according to teachers
who have used Al

/7%

Total perceived positive
impact according to parents
who have used Al
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e Using Al to drive active, deep
understanding, moving beyond passive
information consumption

e Al can democratize personalized,
high-impact tutoring, as an inexpensive
and always-available coach

Google

e Al as apowerful teaching assistant that
frees educators for human connection
while helping remove global barriers

Al and the Future
of Learning
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Building on our foundational Gen Al research
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Target language

zh ja ko hi

People speak a language
other than English

We value your privacy and do not use your personal
. data to train NotebookLM.

NotebookLM does not use your personal data, including your source uploads,
queries, and the responses from the model for training.
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© Google Search found
similar content, like this:

Different poj.

whales have different dialects,

hunting techniques, and social

structures. Killer whales can

live for up to 100 years in

captivity; (@ Google Search found content
that differs, like this:






Art of teaching &
Science of learning

Unlocking Making learning Al as a Promoting
learning personal helping hand responsible
science for students for educators Al Literacy

Google



The Opportunity

Unlocking learning science



LearnLM

Unlocking Learning Science



Infusing Gemini with Learning Science
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LearnLM: Improving Gemini for Learning

LearnLt Team, Goagle

Google J—

20240514

(goo.gle/LearnLM-Dec24)
Towards Responsible Development of
Generative Al for Education:
An Evaluation-Driven Annraach

Irina Jurenka1. 7. Kevin R Me

~ Google sl Learnibe May25

20250519

Evaluating Gemini in an Arena for Learning

LearLM Team, Google
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(goo.gle/LearnLM-May25)

Pedagogica| princip|es B cowesr [ cprao ChatGPT-40 OpenAl 03 Germini 2.5 Pro

Manages Inspires active Deepens Stimulates Adapts
cognitive load learning metacognition curiosity to learner

ORORORC)

Inspire active learning
Help the learner acquire and organize knowledge

Manage cognitive load
Present relevant, well-structured information

Deepen metacognition
Plan, monitor, and help learners reflect on progress

Stimulate curiosity
Inspire engagement through the learning journey

Adapt to the learner

Dynamically adjust to learners’ goals & needs

Unlocking Learning Science



The Opportunity

Making learning personal
for students
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Surrealism Flashcards

Based on 5 Sources

A NotebooklLM

Audio overviews

Audio Overview i) [s1]
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Flashcards

Surrealism is a

cultural movement

Video overviews

Art History 107
—J e
The World of ul
Surrealism L
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©
Format
Create Your Own Briefing doc ¢ StdyGuide ¢ BlogPost z
Croftreportsyou -
specityingstructue, sy, gt
= auotes. oftorms, arice

4 Suggested Format

ClentAdvisory o StategyPoper g Market 7 ConceptExplainer
Commentary.
conamic ook 3o Aot nsiiof Amicearedie Abresiconnof mesiment
portoto sategy
rom ftin.

Reports in any language

Making Learning Personal

Slide decks

Four Systems of Timekeeping, Four Visions of a New Beginning

-
SOLAR (Gregorian) 5/{ 'Z LUNISOLAR (Chinese, Jewish)

& o
s TR

+ Observances: New Year' Day Jan1) « Obseryances: Chinese Now Year, Rosh Hashanah

AR (Islamic)

Basis:Follows the moon's phases excusively. A
year s -354 days, causing the New Year to it

/2%, EQUINOX & SIDEREAL
@ (Persian, South Asian)
Basis: Tied to prcise astronomical events—the.

specifc odiac constelatin.
Observances: Nowruz, Songhran

+ Observances: slamic New Year (uhvam )

\ Quiz

Surrealism Quiz < B0

Based on § Sources

Believed to represent her dual heritage. Which style of dress
represents her European side?

A. A traditional Tehuana dress.

X Not quite
The source material identifies the Tehuana dress with Kahlo's



Re-imagining textbooks
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Learn Your Way
transforms content into a dynamic & engaging
learning experience tailored for every learner



arXiv:2509.13348v4 [cs.CY] 30 Sep 2025

Assessment Performance Across Digital Learning Tools

Google 2025-10-01

100% Statistieal ignificance p < 05

%

Towards an Al-Augmented Textbook -

LearntM Team, Google Efficacy study
50%
books are a of ed ion, but they have a fund 1 limitation: they are a 25%
fits-all medi Any new 1 or al i P i i d human effort, so
that textbooks cannot be ad: d in a scalabl Wepmemmappmachfnrtransfumngand
i books using g ive Al, adding layers of multipl and p i 0%
while mamtalnmg content integrity and quality. We refer to the sysmm bujlt with this :ppmach as Learn Leamiion ey DIl Reader
Your Way. We report pedagogical evaluations of the different and and
present the results of a a randomized control trial, highlighting the ad ges of | ing with Learn

Your Way over regular textbook usage.
Learning Science Principles

Keywords: Personalized learning, generative education, content transfor

— © © © © ©

Recent advances in generative Artificial [ntelligence (Gen-Al) have the potential to revolutionize

23 5 B R Inspire Manage Adapt to Stimulate Deepen
education, but this potential is yet to be d in full. It req a mult 5 Y Active Eearning Cognitiveg Load Leaﬁner Curiosity Metacognition
approach to weave together learning science and cutting edge technology In this work, we focus on
a central aspect of the current learning journey: exploring textbook material. Traditionally, every
school selects several textbooks that are meant for use by all learners. The textbooks, by definition,
are inflexible and not adaptive, as it is impractical to manually create a version for every audience,
and certainly not one that would adapt to individual user needs. Here we argue that in the age of W Accuracy (grounding) [l Coverage [ Emphasis [ Engagement

Gen-Al this notion of a flexible and personalized textbook is in fact within reach. Specifically, we 1.00
show how textbooks can be transformed into a richer and more personalized form, while maintaining

the integrity of the ongmal content, and adding layers that promote effective learning.
Our textbook pp h takes as input a textbook segment or chapters and uses 090
them as the basis for extensive generated contem practice and evaluation. Our approach rests on
two key concepts that underlie the corresp g ions of the original content: multiple
representations and personalization. We propose a tm step Al generation scheme whereby the .
original text is first personalized, and then transformed into a range of presentation forms and
p A key desid in this process is that content is adequately aligned with
the source and curriculum, and that the presentation is engaging and pedagogically effective. We
implement our approach in an experimental learning experience that we call Learn Your Way. ™

Timeline Memory Aid Pelsunszed Qui fes Audiolesson  Mindmap  Narrated slidss ~ Overall
ushatans nnesnens experience

Technical report Pedagogical evaluation

Making Learning Personal
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Theories of
Self-Development

Overview of Anatomy An Overview of
& Physiology Economic Systems

[ Pritosophy R Histor

Early Human Evolution
and Migration

Logical Statements

@F?:r'w;nv'ﬂ; ﬁ Computer Science

Microeconomics & Intro to data structures
Macroeconomics & algorithms

Making Learning Personal

Qﬁ History

The Ancient Roman
Economy

Atoms and Molecules

& sioosy

Disruptions in the
Immune System

Carbon




The Opportunity

A Helping Hand
for Educators
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Three in 10 Teachers Use AI Weekly,
Saving Six Weeks a Year

Most teachers who use Al tools say they improve the quality of
their work

Frequency of Using Al Tools for Various Teaching Tasks

How often do you use Al tools ...?

Il % Daily |l % Weekly [l % Monthly [j % Once every few months % Never

To do administrative work (e.g.,
paperwork, emails, reports)? .- 61
To prepare to teach (e.g., planning

lessons, reviewing instructional I 46

materials)?
To supplement your instruction (e.g.,

students use Al while you are

teaching or learn from the Al tool I“m- i3

directly)?

To make worksheets, assignments,

projects, or activities? Im— 49
To modify materials to meet student

needs? I- 58

To grade and/or provide feedback on
assignments or assessments? I- i£h

When providing one-on-one
instruction or tutoring students? Iﬂn. 80

To make assessments, quizzes or
exit tickets? Im_ 59

To analyze patterns in student
learning or achievement data? |.- 80

Walton Family Foundation-Gallup Teaching for Tomorrow Study
March 18-April 11,2025

Get the data » Download image GALLUP

65% of educators say they're saving time by using Al

To help you learn something new
or understand a complex topic

To assist with your work

For entertainment or exploration

To help you find the right words or framing
to use when communicating with others

To help you improve your work on a task or project

To generate media, including
videos, images, or audio summaries

———

Prticipating teachers repo_rté
¢saving an average of 10 hours per wee
with the help of Gemini

Six-month pilot program in Northern Ireland with
educators and administrators from the Northern
Ireland Education Authority’s C2k program


https://blog.google/innovation-and-ai/models-and-research/google-deepmind/ai-classroom-northern-ireland/
https://blog.google/innovation-and-ai/models-and-research/google-deepmind/ai-classroom-northern-ireland/
https://www.youtube.com/watch?v=oouEQqwiqWw
https://www.youtube.com/watch?v=oouEQqwiqWw

Nano Banana Pro {3
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ENHANCED WORLD
KNOWLEDGE
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COMBINE UP TO S o MULTIPLE
6 PHOTOS IMPROVED STYLE TRANSFER ASPECT RATIOS

N
STATE OF THE ART
TEXT RENDERING

Visualize ideas with
Nano Banana Pro

Research h
What info do | ne

+ @oe

Save hours on
your research with Deep
Research

A Helping Hand for Educators

Assess student
understanding
with quizzes

Create custom
user interfaces to learn
about any topic
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Al h@ - All Images Videos News |

Generative Ul

Visual layouts,

) . Meet Al Mode

|nteraCtlve tOOIS & Ask detailed questions for
. . . better responses

simulations in Al Mode

A Helping Hand for Educators




The Opportunity

Al Literacy



Al Llteracy



Al literacy represents the technical knowledge, durable skills, and future-
ready attitudes required to thrive in a world influenced by Al It enables
learners to engage, create with, manage, and design Al, while critically
evaluating its benefits, risks, and ethical implications. ~

Empowering Learners
for the Age of Al
Al Literacy Framework for Primary and Secondary Education

Al Literacy



Google Research

WORLD
ECONOMIC
FORUM

FORUM INSIGHT

What are the most valuable
skills for the jobs of the
future

Employers surveyed said that 44% of the core skills needed for work will
change in the next five years. Skills like ‘Al and big data’ and ‘leadership and
social influence’ could be in higher demand.

Al Literacy
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Introduction to
| Showcase

Al Llteracy



A new way for teens to understand Al

), remorior for
Google Research | Q) isimorter




Overview: Flood Forecasting Quest

Understand the problem Task 1 . : ) = Task 2 ) ¢ ’ Task 3
Speaking to Luna, teachable agent

|

grey Neéring M

Hydrologist & Research Scientist
GoogleResearch L
- -

IEN Task 5" - Meet the Research team
Testing the Model Puting the output to use

ING

Google Research | Q) iaiors ' | _ | Al QUESTS &
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Researchers & Health Govs & First Teachers & NGOs & Civil
Scientists practitioners responders Students society



Al as an amplifier of
human ingenuity



