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Executive Summary: Product Developers

The Gates Foundation invested small grants in over two dozen projects to rapidly test and
explore Al in K-12 education. This report discusses findings across the 28 pilot projects that
sought to explore how artificial intelligence (Al) could transform K-12 education. Through
these projects, we discovered key insights to support the development of equitable Al-
enabled technology for teaching and learning. In addition to identifying tasks where Al has
demonstrated success, such as categorizing and coding datasets, translating language, and
triangulating data, this report also discusses areas where Al is not yet capable of
accomplishing what it was expected to do—like creating math word problems, diagnosing
student misconceptions, detecting speech, and evaluating Al outputs—and the strategies and
approaches that helped teams work through these technically difficult tasks (see Table 5).
Throughout the projects, teams emphasized a fundamental need to think differently about
the operational and design processes that are leveraged to conceptualize, prototype, and
iterate on Al-powered solutions.

Co-Design and Collaboration

Al presents a transformative opportunity to revolutionize educational tools, offering
unprecedented support to both educators and students. However, the successful realization
of this potential necessitates a deliberate and collaborative approach from developers. It is
crucial to establish meaningful relationships with educators and students, ensuring their
voices are central throughout the research and development (R&D) process. By fostering
partnerships, developers can gain invaluable insights into the authentic needs and priorities
of end users. The utilization of a sandbox environment allows for the safe exploration and
testing of innovative ideas, while small-scale testing provides an opportunity to gather
feedback and iterate on designs. This iterative process, driven by continuous collaboration,
empowers developers to create more equitable Al products that genuinely address the
challenges faced within educational settings.

Data Privacy, Transparency, and Ethics

In the black box that is artificial intelligence, it is crucial to provide transparency wherever
possible. Educators, students, caregivers, and edtech developers are often wary of how Al
impacts learning, but transparency creates more accountability, and through that
accountability emerges an increased level of trust in Al to be a safe, ethical option for
learning. Developers are encouraged to provide clear and digestible information about data
collection, usage, and storage to alleviate these concerns and build trust. Similarly, they
should share with users how their data is being used to train a model and clearly label Al-
generated outputs. Additionally, while complete freedom from any kind of bias is not a
realistic goal for Al, it is critical that edtech developers know how to design edtech to 1) limit
bias, 2) be able to make clear to end users where and how that bias comes into play, and 3)
design culturally responsive tools that intentionally identify bias throughout product
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development for continuous improvement. This includes creating open source systems,
which allow for data transparency and reduce barriers to detecting bias. Supporting
educators and learners to work around the bias that does exist by providing information
about how bias may impact the learning experience is a way to design Al-embedded edtech
ethically and with the users’ best interests in mind.

Using Al with Intention

With increasingly clear limitations to the use of Al as a broad-stroke solution, this report
highlights the ways teams can begin to leverage Al for specific tasks. For example, when the
risk of bias is significant, teams should use higher quality (though often more expensive)
models. However, when there is a low risk of bias, developers can use more affordable
models to minimize costs passed on to end users. Rather than replacing a full system with a
multi-chain Al model, organizations should plan more realistically to utilize different models
for a variety of specific tasks to create the highest quality tools.
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Executive Summary: Nonprofits and Philanthropy

The Gates Foundation invested small grants in over two dozen projects to rapidly test and
explore Al in K-12 education. This report shares learnings across the 28 pilot projects that
participated in this cohort, with insights around successful use cases of Al as well as
opportunities to continue to develop the market and effective use of Al. Three major themes
arose for staff at nonprofit and philanthropic organizations to prioritize:

Low Stakes Experimenting Is Key to Innovation and Tackling Bias

At this stage, Al is often considered for optimization of existing processes. While saving
professionals’ time is inherently valuable, Al holds the promise of creating truly transformative
tools for teaching and learning. This pilot cohort model was a success in that 28 unique
organizations were able to receive sufficient funding to pause and explore, lean into curiosity,
ask questions, and think critically about the role they wanted Al to play in their work. Nearly
every organization in the cohort shared that this opportunity was rare and enabled them to
think more strategically about how and why they would leverage Al.

Engineers need to have access to low stakes, safe places to test and explore novel ideas and
ask questions. Is this even possible? How would this technically work? What would students
think of this? These experimental opportunities give organizations the opportunity to work
with small groups of teachers and/or students to test out and experiment with a new idea, to
either throw it out and start anew or modify and iterate until there is something exciting to
share. This is also critical to the ethical and equitable development of Al in education, as this
provides developers a chance to leverage research and development processes that elevate
the voices of those from historically excluded communities throughout product design and
development. Similarly, this also provides ample and continuous opportunities to have
human input on potential bias of models to refine and improve toward a more equitable
version. Philanthropic and nonprofit organizations should leverage their role in the market to
advocate for and invest in exploratory projects to help the field learn where Al could truly
transform education.

Open Source Materials and Shared Learning

Cohort members named that real, transformative change is going to require organizations to
build open source materials. This will increase access and provide a foundation for people
and organizations with great ideas to actually build those solutions. A market driven by a few
companies with all of the market share will never provide the incentive needed to build
models that continuously center and evaluate for equity. This work calls for a robust market
full of diverse organizations to try out new ideas and share that learning frequently and
continuously—especially when that learning discusses pitfalls and challenges. Moreover, the
field requires benchmarks for quality indicators that establish and disseminate best practices
for ethical and equitable Al. These quality indicators can support both education leaders and
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practitioners with identifying the right tools for their community and developers with clear
R&D strategies.

Predicting and Addressing Potential Points of Market Failure

Organizations with influence should work to ensure democratized access to the most useful
versions of Al. As an example, one team noted that GPT3.5 had an 8,000 token limit. Though
a waitlist was available for access to a 32K token limit version, only companies with
significant market power were able to get access, leaving smaller companies behind (note
that the new version of GPT gives everyone access to the 32K token limit). This approach
slows access to innovations, especially for smaller organizations, nonprofits, and startup
companies whose potential for impact on student outcomes may outweigh their revenue
footprint. Philanthropic and nonprofit organizations should advocate for and invest in
systems with democratized access and continually call for solutions to be designed for and
with those too often excluded from R&D.
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Executive Summary: Education Leaders

What might Al look like in education? The Gates Foundation invested small grants in over two
dozen projects to rapidly test and explore Al in K-12 education. This report shares learnings
across the 28 pilot projects that participated in this cohort to explore this very question.
Overall, there was promising success in leveraging Al to create more relevant materials for
students and providing teachers with increased access to data to inform instructional
practices and better understand the individual needs of their learners. In some cases, teams
found that Al saved time on certain tasks, allowing professionals to focus their attention on
relationships, direct engagement, and critical thinking, which can lead to coaches spending
more time with teachers and practitioners spending more time with students. These projects
also emphasized the necessity of professional learning, transparency, and developing
evaluation processes to ensure Al is being effectively used for ethical and equitable
educational opportunities.

Professional Learning

Educators need to understand which systems tools that they use incorporate Al, what the
tools use Al to do (e.g., grouping students, personalizing word problems, etc.), and how to
effectively integrate them into their classroom. While there is a tendency with edtech to think
about professional learning as a way of helping teachers understand how to use a specific
tool, this cohort unearthed a need for the focus to be more generally on Al literacy so
educators understand how Al is trained and fine tuned, and how it functions. Al literacy will
increase teacher comfort with using the tools and also equip educators with the skills
necessary to continually evaluate the accuracy of Al-generated content.

Al literacy support and exposure needs to be equitably distributed among educators, too.
Equitable use of Al will require educators across all districts to access high-quality
professional learning opportunities, regardless of the zip code in which they teach. Al tools
should be used to support professional learning beyond simply providing teachers with the
tools they need in the moment, but rather serving to expand their own understanding of why
tools were making particular suggestions, to empower and support their teaching practices.

Transparency

While educators should have a foundational understanding of Al through professional
learning, education leaders should also demand that the products they use provide digestible
and readily available materials to understand key aspects of the models used. For example,
they should require vendors to discuss the demographic data leveraged to train and/or fine
tune the model and to properly label Al-generated content for clarity to end users.

Evaluation Processes

The districts that participated in this cohort, as well as findings shared by vendor and
researcher teams, clearly indicate a need for support with a process to evaluate the ethical
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design and quality of Al-enabled technologies. In fact, there was a clear call to end the silos
of districts trying to solve these challenges on their own and instead leverage working
groups, collaborations with nonprofit organizations, and spaces for districts to share best
practices, templates, resources, and questions to connect with others in this space. There
have been multiple examples of districts recently moving away from digital and back to pen
and paper because of a sense of fear around capacity to thoroughly evaluate Al-enabled
technologies entering learning systems and classrooms. Collaborations among education
leaders, nonprofits, researchers, and Al experts can help districts, states, and purchaser
consortiums develop evaluation frameworks and field quality indicators to help connect
teachers and students with high-quality and transformative Al-enabled tools.
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Introduction

Artificial Intelligence’s (Al) role in education is changing on a nearly daily basis. While the
technologies evolve at the fastest pace in history, education leaders, educators, students,
product developers, nonprofits in education, and educational philanthropic organizations
must work together to define Al's role in education to best support teaching and learning
across contexts. Through this report, we aim to highlight early successes of Al, surface the
key barriers that call for cross-disciplinary and collective problem-solving, and highlight the
ways each sector can drive forward an equitable future for Al in education.

This report shares the learnings across 28 exploratory projects leveraging Al for a multitude
of purposes across K-12 educational settings. Preliminary findings from these projects have
begun to demonstrate Al's effectiveness in various tasks, including language translation,
speech recognition, personalizing content, and organizing and summarizing large qualitative
datasets. Al also helped to streamline specific tasks. In several examples, this allowed
educators to allocate more time to individual students. These capabilities offer promise for
the potential ways we could leverage Al to enhance the accessibility, relevance, and social
connection in teaching and learning; however, these projects also experienced challenges
with the current capabilities of Al, often leading to resource-intensive and time-consuming
human involvement, as well as difficulties around adoption and implementation. Additionally,
many surfaced concerns around the ethical development and use of Al. Despite these
challenges, cohort members embraced a learning-oriented approach to discover innovative
methods to incorporate Al in education, fostering an environment for curiosity, learning, and
experimentation in Al. Through these pilots, we also identified specific actions for the
education, product, and philanthropy sectors to take to work toward solving the most
difficult challenges with Al. These findings indicate that, together, the field can formalize a
vision for the ways Al can automate tasks, elevate and optimize the ways we utilize qualitative
data to hear from voices too often underrepresented, and connect people with high-quality,
research-based instructional materials, allowing people to spend more time building
relationships, engaging in their interests, and focusing on endeavors that call for

critical thinking.

Background

The Gates Foundation sought to explore how Al would take shape in education through the
development of an exploratory cohort of projects led by 28 organizational teams. These
organizations included K-12 school districts as well as nonprofits with deep subject matter
expertise and nonprofit and for-profit edtech companies. Grantees received $100,000 for
their 2023-2024 projects to explore processes and outcomes toward their established goals,
as well as publicly disseminate their learnings.

Digital Promise joined the K-12 Al Pilot Cohort to serve as the learning partner across the 28
experimental projects with Al. The Digital Promise team supported the project through data
collection instrument development, data collection and analysis, and a collaboratively
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developed virtual (December 2023) and in-person (April 2024) convening with the Gates
Foundation. Through our research, we sought to explore key questions across five areas:
Ethical and Equitable Al, Challenges, Innovation Readiness, Strategies to Enact and
Implement, and Evergreen Approaches to Technology in Education (See Table 1).

Table 1. The guiding research questions used to learn from the K-12 Al Pilot Cohort.

Theme Research Questions

Ethical & Equitable Al Which approaches seemed the most promising and
directly impactful for priority students specifically?

What does ethical and/or equitable Al mean or look like?

Challenges What pain points did grantees experience during this
project? How could we offer cross-cutting grants to
address these challenges?

What challenges or risks came up for Al in education?

Innovation Readiness How do we inspire organizations to explore the use of Al?
Was there added value in doing a challenge in the first
place, or would this work have happened anyway?

What support do organizations need to start on their Al
journey? What supports do organizations need as they
gain expertise?

Strategies to Enact & What strategies and best practices supported
Implement organizations in leveraging Al most effectively?
Evergreen Approaches to How do we create strategies that respond to an ever-
Technology in Education changing technological landscape?

What Al work should we do in the future?

How can these learnings withstand the test of time?

We collected data across these key areas through a survey administered in December 2023,
individual interviews with each cohort member January-February 2024, and from discussions
during the April 2024 in-person convening.
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Study Methods

Participants

The participating teams represented the full spectrum of entry points with Al in these
projects. Some already had experience using Al in their products and workstreams, while, for
others, this was their first endeavor with Al. In addition, there was a broad range of
organizational types, including edtech products, district teams, and researchers (see Table 2).
In general, teams had some hesitation surrounding how Al might impact learners and
teachers, but there was an overall belief that Al could be used to positively impact meeting
their organizational goals, including through instructional coaching, saving teachers’ time,
identifying student needs, reacting to student interests, and hearing more effectively from
students through qualitative data. Organizations did not necessarily know at the outset where
their projects would lead them but were eager to explore how Al could help them pursue
their goals.

Table 2. Description of partner types included in the K-12 Al Pilot Cohort.

Networks for Total
Partner School Programs & Cohort
Type Products | Improvement | Researchers | Nonprofits | Districts | Members

# 12 3 2 7 4 28

Summary of Projects

The Al Pilot Cohort comprised 28 projects that leveraged Al to impact K-12 education (see
Table 3). These projects showcase the diverse ways Al is currently being applied to advance
education, tackle challenges, and support the growth of students, educators, and
communities. Cohort members engaged in a wide range of activities including developing
and studying Al tools and implementation, exploring qualitative data analysis, personalizing
student-facing materials and instructional supports, and content generation. The projects
launched throughout fall 2023 and concluded in early to mid 2024. Teams often had to be
nimble to realign expectations, adapt to new findings, or work on different timelines than
they were accustomed to. Human intervention was regularly needed, whether that meant
fine tuning models,! refining prompts, comparing Al-generated output to human-generated
content to evaluate quality, or considering larger strategy and vision with Al. Over the course
of the projects, teams learned to narrow the scope of their focus as they gained expertise
into what was and was not possible with Al.

L Explore the Glossary of Artificial Intelligence Terms for Educators for definitions of different types of
models.
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Table 3. An overview of these projects, categorized by their key objectives.

Theme

Organization

Project Description

Enhancing
Family &
Community
Engagement

EdLight

EdLight worked to co-design a platform with various
features aimed at alleviating family frustrations, based
on feedback collected through surveys, focus groups,
and empathy interviews. They actively engaged families
to understand their confidence in assisting their
students and their experiences with math motivation,
engagement, persistence, and potential barriers.

TalkingPoints

TalkingPoints piloted Message Mentor, a feature
designed to transform teacher messages by
incorporating research-based best practices.
Additionally, they analyzed the role of two-way
messaging between teachers and students’ families in
supporting student math outcomes.

Exploring Al
Potential &
Feasibility

Chicago Public
Schools

Chicago Public Schools partnered with Education First
to develop an Al Exploration Rubric designed to guide
cross-functional team members in evaluating
generative Al use cases by addressing fundamental
questions: “Should we do this?,” “Could we do this?,”
and "How?" The final report included an examination of
two use cases using the rubric: compacted math course
development and classroom-level differentiation.

CT RISE
Network

The RISE Network framed this project as an exploration
with the goal of identifying and evaluating potential Al
use cases and their cultural and technical prerequisites.
The RISE Data Hub, a platform empowering educators
with the data they need to support all students,
presented the most opportunities for Al integration.
They identified four promising use cases: improving
technical infrastructure to more efficiently integrate
district data, developing stronger predictive measures
for graduation, incorporating natural language models
into their data tools, and enhancing the efficiency of
programmatic supports.

Fund for Public
Schools, Inc.

New York City Public Schools developed a virtual
teaching assistant tool within their technical ecosystem
using GenAl to support the implementation of NYCPS'
[llustrative Math Algebra | curriculum. The virtual
teaching assistant project objectives were to improve
math achievement by helping students learn algebra
better through scaffolded support and immediate
feedback to algebra questions; promote student-driven
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learning; build student prompt-engineering skills; and
support teachers with lesson planning, developing
assessments, or by leveraging the tool in class to answer
lower-level questions, freeing them to focus on higher-
level questions.

KIPP Chicago KIPP Chicago, through the co-design efforts of its
teachers, developed Al-powered tools to address
specific needs within their schools. They aimed to
provide more time for teachers, enhance curricula to be
culturally relevant, support multilingual learners, and
increase family engagement. This project emphasized
the importance of aligning Al tools with the specific
needs of educators and students in underserved
communities.

UPchieve UPchieve tested an Al math assessment tool for racial
bias, developing a framework to monitor and mitigate
subtle biases affecting BIPOC and low-income students.
This project highlighted the importance of equity in Al-
driven educational tools.

Center for The YouthTruth project, an initiative of the Center for
Effective Effective Philanthropy, Inc., initially aimed to derive
Philanthropy, actionable insights from 160,000 open-ended
responses provided by 83,000 students regarding their
math learning experiences. The plan was to focus on a
specific set of analytical questions for a report
scheduled for release in January 2024; however, the
feedback tool's efficiency exceeded expectations,
enabling a broader analysis in a significantly shorter time
frame, which also incorporated students’ quantitative
responses. Additionally, the tool demonstrated an
unexpected capability to construct complex ontologies,
resulting in deeper insights than initially anticipated.

Inc.

Leveraging Al
for Research

Discovery The team from Discovery Education’s DreamBox
Education Learning developed an Al designed to help students
grasp challenging concepts in their curriculum more
quickly and efficiently.

(DreamBox
Learning)

EdReports EdReports initially aimed to create specific summaries of
curriculum reports, focusing on aspects such as
multilingual learner supports and instructional
coherence; however, through key learnings during the
project pilot, they pivoted to analyze the data within
these reports and explore how it could be used to train
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a model for improved reliability.

RAND

RAND intended to (1) develop and distribute a brief
survey to K-12 educators through RAND’s American
Educator Panels to assess teachers' use of Al and
identify barriers to future use and (2) explore the
application of large language models (LLMs) for coding
open-ended survey responses. They successfully
distributed the survey and utilized the data to publish a
report on educator Al use.

SOSNetLab (UC
San Diego)

SOSNetLab intended to integrate content networks with
social network analysis within their existing tool.
Through this work, they identified clusters of knowledge
and resources related to math, as well as subtopics and
connections between these clusters. They provided a
high-level summary of content interactions within these
areas. Once mapped, they visualized patterns and
connections between concepts and resources to gain a
deeper understanding of the topic space. This approach
challenged existing assumptions held by knowledge
brokers. With these insights, they were able to explicitly
design solutions based on the newly surfaced data.

Leveraging
Classroom
Discussions
for
Instructional
Improvement

Stanford
University and
University of
Maryland

The EJUASR Project by Stanford University and the
University of Maryland addressed the challenge of
automatic speech recognition (ASR) in noisy classroom
environments. This project involved training state-of-
the-art ASR and diarization models using diverse
classroom datasets. The focus was on improving ASR
accuracy for low-income and minority students in noisy
settings, with plans for fairness analysis and partnerships
to refine ASR and diarization models.

TeachFX

TeachFX aimed to enhance classroom audio
transcription for teachers and students who speak
diverse cultural and regional English dialects, addressing
known biases in automated speech recognition (ASR).
They manually transcribed 300 hours of classroom
audio recordings to create a dataset with dual purposes:
(1) to refine transcription models within TeachFX and
improve product accuracy and (2) to provide external
researchers with resources for more equitable Al and
education research.

Professional
Learning &

Committee for
Children

The Committee for Children developed an Al-powered
“pulse bot" for educators. This tool provided customized
recommendations for social-emotional learning (SEL)
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Effective activities designed to foster a growth mindset and
Instruction enhance other SEL competencies.
East Baton The East Baton Rouge Parish School System and
Rouge Parish research partner, Louisiana State University Social

School System | Research and Evaluation Center (SREC), equipped six
schools and 80 math teachers with the Al lesson-
planning tool teachology.ai to create small-group,
differentiated math lesson plans for diverse learners. In
addition, the initiative provided a professional
development series informed by teacher feedback,
created a dedicated resource webpage for ongoing
support, and eliminated roadblocks by supplying
teachers with manipulatives needed for lessons created.

OpenStax OpenStax created an Al prototype that analyzed existing
teacher materials and recommended high-quality
resources based on those documents. Additionally, the
team developed a non-Al prototype for identifying
high-quality resources and established a platform where
teachers could discuss the advantages and
disadvantages of the two solutions.

Research RPPL produced a report detailing the landscape of
Partnership for | artificial intelligence (Al) in professional learning (PL) and
Professional highlighting key challenges and considerations for

Learning (RPPL) stakeholders.

Teaching Lab The Teaching Lab team developed "IM-Scaffold,” an Al-
based tool designed to support the scaffolding of math
problems aligned with grade-level content. The team
also created a suite of additional IM-based tools and
established an R&D Hub, Teachinglab.ai, for educators
to create and test their own tools.

Teaching Teaching Matters developed and tested coaching
Matters routines that integrated automated teacher feedback
through the use of TeachFX. Their efforts led to the
creation of a comprehensive coaching plan and
associated routines, which helped teachers deepen their
understanding of various question types and reflect
upon the implementation of questioning and discussion
techniques within their classrooms.

The Calculus The Calculus Project team investigated how algebra
Project teachers used ChatGPT to improve lesson planning and
student learning. It aimed to assess the benefits,
challenges, and unforeseen outcomes of incorporating
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ChatGPT into algebra classrooms. Conducted over four
months across several schools, the study focused on
integrating Al into linear equations curricula to evaluate
its impact on teaching and learning.

Achievement ANet intended to build a tool designed to save time for
Network (ANet) | their math assessment content development team by
generating first drafts of assessment questions based on
Common Core standards. Ultimately, while the tool did
produce math items, issues with content
inconsistencies, quality, and accuracy made it
unsustainable for scaling.

Amplify Amplify developed a teacher training activity where a
Desmos Math large language model (LLM) would analyze written
feedback provided by a teacher to ensure it adhered to
principles of effective feedback, as defined through
literature reviews. The LLM was guided to simulate the
perspective of a helpful and patient mathematics
instructional coach, aimed at supporting teachers in
providing feedback on math problems. The activity was
designed to process the following context: the text of a
math problem, a student’s response to the problem, the
teacher's feedback to the student, and the principles of

effective feedback derived from the literature review.
Personalizing

Learning & Carnegie Carnegie Learning created the AMPT (Al Math
Assessment Learning Personalization Tool) so that generated math problems
reflected students’ interests, particularly students from
Black, Latino, and low-income populations. AMPT
consisted of three layers: information gathering, math-
problem creation, and revision. The tool began by
engaging the student through a series of questions
about their interests and preferences, including
character names they would like to see in the generated
math problem. Different modes of prompting provided
different co-authoring experiences for students, such as
selecting from options provided by the tool or engaging
in a more conversational form of interaction. After a
series of brief exchanges between the student and the
tool, AMPT generated a math problem that included the
necessary mathematical skills, steps, and knowledge
components for use in MATHia, Carnegie Learning'’s
intelligent tutoring system (ITS). The student then had
the opportunity to suggest revisions and provide general
feedback on the problem.

Coursemojo Coursemojo aimed to integrate Al-powered tutoring
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into their online and hybrid math classes using
Illustrative Math. After eight weeks of exploration, they
shifted focus to support English Language Arts (ELA)
classes due to concerns about the accuracy and
effectiveness of large language models (LLMs) in math.
Following very positive feedback from students,
teachers, and district leaders, they began piloting Mojo,
their curriculum-aligned assistant teacher, in in-person

ELA classes.
New New Classrooms aimed to explore opportunities to
Classrooms apply, test, and advance Al-powered content within and

trained by their existing solution. They experimented
with several iterations, including generating various
types of contextualized assessment and instructional
content using their existing data and prompt-
engineering techniques. They also created Al-generated
images to support the understanding of math content
and developed an Al-supported "hint generator” to
enhance student persistence. Currently, they have a
technical prototype of a skill-aligned, Al-supported hint
generator and a feature that provides Al-generated,
real-life applications of skills.

Saga Education | Saga Education developed tools that not only helped
math tutors working in schools serving low-income
populations gain a better understanding of their
students, but also encouraged the increased use of
math story problems (a.k.a. "word problems").
Additionally, these tools aimed to guide tutors in
selecting story problems that are more closely aligned
with their students’ interests.

University of The University of Toronto and Puerto Rico’'s Department
Toronto and of Education collaborated to deploy Estudia Khanmigo,
Puerto Rico the Spanish version of Khanmigo, an Al-powered,

personalized math tutoring tool, to public schools in
San Juan. The project encountered infrastructure
barriers but aimed to improve math proficiency among
students by measuring changes in self-efficacy and
motivation.

Department of
Education
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At the conclusion of these exploratory projects, many teams expressed enthusiasm to
continue their current work or to continue to iterate (see Appendix A for access to the
resources developed by these teams at the conclusion of their projects). Many teams had
ideas on how to shift into new directions; for instance, shifting from math to English
language arts while thinking about the transferable aspects of the models across subject
areas, as well as the range of data that they can use. Some teams anticipate stepping back
and getting more human (student, teacher, etc.) feedback and data on their product and
others plan to ensure they are collecting the right data needed to look at outcomes across
diverse groups. Many teams were eager to iterate and push what they had done to the next
level to make their learning or product more effective. Other teams were beginning to think
more about efficiency and scalability of their work, including productizing certain features of
their prototypes.

Methods

Digital Promise engaged in three sets of data collection: 1) a survey administered to the full
cohort, 2) individual interviews with each cohort member, and 3) note taking during an in-
person convening.

In December 2023, Digital Promise administered a survey via Qualtrics to the 28 members of
the cohort. Twenty-four organizations responded to the survey, which was analyzed in
January 2024 to share initial findings with both the Gates Foundation and cohort members.
The survey asked organizations to describe their goal(s), what progress had been made
toward the goal(s), and what evolutions had taken place as they engaged in the exploratory
effort, as well as to provide general project updates and information about data collection
and impact on equity. Additionally, the survey asked organizations to share surprises that
came up throughout their project, along with benefits to using Al and key learnings they
would take forward. Data were open-ended responses that went through thematic analysis.

Twenty-seven of the 28 pilot teams participated in a 60-minute virtual interview with
members of the Digital Promise team. These interviews were semi-structured, and main
questions were sent out 48 hours prior to the interview time to allow teams to prepare
responses as needed. The 28th team submitted responses to the same questions over email
to share their perspective. The questions that were addressed in these conversations focused
on a few key topics, including project overview, where teams had the opportunity to provide
updates on their project status, how Al is playing a role, what data they are collecting,
including demographic data, and how they are measuring success; considerations around Al
and equity, including technical questions about model use, and challenges and learnings
around equity work in their project and Al in general; a broad focus on challenges that the
team encountered during the process and what resources would be valuable to support
them; and finally, a focus on their learnings and next steps, including major changes to the
organization or strategy and significant learnings. Conversations were recorded and
transcribed for coding and analysis.
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Limitations

The 28 pilot projects included in this cohort were not launched according to a
predetermined stratified sample to ensure representation by project type or partner type, but
a convenience sample with partners that had existing grants with the Gates Foundation who
had an interest in exploring Al.

Analysis

Open-ended responses from the survey data (N=24) were thematically coded to identify
trending themes and key challenges the cohort members faced or were facing in their
projects. Additionally, requests for or references to resources and support were coded to
generate a list for conort members to access and to support the Gates Foundation in
learning more about what the field needs from philanthropy to support equitable Al

in education.

Researchers leveraged a deductive approach to conduct a thematic analysis of the interview
data.? Transcripts from the 27 interviews and the responses from the conversation carried out
over email were coded across main themes that emerged from the data (N=28). The team
started with a set of codes based on our research questions and after conducting the first
several interviews. The team then reviewed coded excerpts to reorganize themes based on
the core topics that arose from the data. Through this process, a set of six themes were
identified (see Table 4). Excerpts could be coded more than once if relevant to multiple
topics. Each transcript was coded by two researchers to ensure reliability. In total, this
resulted in 1,117 coded excerpts. For each theme, researchers reviewed the excerpts to
define and name the theme and to highlight the key points described on each topic.

Table 4. Themes identified through thematic analysis of team interviews.

Theme # Coded Excerpts
Models (e.g., successful or unsuccessful models, open/closed models, etc.) 142
Innovation Readiness (e.g., Al expertise, adaptability, enthusiasm) 86

Description of the Project (e.g., cost, context, data collection, evolution, next | 426

steps, etc.)

Ethical and Equitable Al (e.g., transparency, co-design, IP & privacy, etc.) 197
Impact (e.g., impact on students or teachers and organizational impact) 63
Challenges (e.g., time, readiness, data, people, Al quality) 203

2 Given the cost to run qualitative analyses in a way that we could ensure data privacy and protection,
the research team opted to solely have humans lead this analysis. It is noteworthy that cost can be
prohibitory for organizations to leverage Al, particularly when protecting data.
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Findings

Technical Findings

Projects across this cohort surfaced the ways Al can be effectively leveraged at this time, as
well as critical considerations and challenges that need to be addressed through cross-
disciplinary collaboration. Table 5, below, provides a high-level summary of successes with Al
and preliminary suggestions for how to proceed when using Al to achieve these goals.

Table 5. Overview of technical findings.

Task Status Next Steps

Categorizing & | Successful Utilize when possible.
coding datasets

Chatbots with To minimize toxicity, there was Continue to explore how to
students success in only allowing the bot to create barriers for Al
ask probing questions to gather engagement with students to

information needed to generate one minimize the risk of toxicity.
output (in this case, a word problem).
There is still substantial risk to
engaging directly with students. One
team developing a student-facing bot
pulled the prototype as soon as they
were alerted to the bot reinforcing a
student’s self-deprecating views on
not being good at math.

Clustering, Successful Utilize when possible.
labeling &
grouping data

Data collection | Models can collect and organize a Tag datasets with demographic
& organization granularity of data never before data to help identify inequities
for available — including individual in model outputs, (ensuring
straightforward | students’ exchanges with a product predictive measures are not
actions and classroom discussion data — and | replicating existing biases)

generate actionable

. Developers & education leaders
recommendations for users.

need to establish data sharing
agreements with transparency
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around the intended use, data
protection and storage
protocols, and data destruction
timelines and processes.

Developers and education
leaders must support the need
for foundational understanding
across users — education
leaders, teachers, students, and
families — to ensure ethical
consent and use.

Diagnosing
student
misconceptions

This is an area where models are
currently lacking in quality as it does
not understand lack of logic or sense
making. In turn, this also means Al is
not successful with generating
explanations that are relevant to the
specific frame of mind for a student.

Clarify the role of technology
and teachers. Al can offer data
and data summaries to teachers
to help them better identify the
root cause of a student’s
misunderstanding.

(or at least ChatGPT4.0 as of spring
2024) is not yet able to generate
meaningful multiple choice problems
— in some instances, it generated four
options that were all wrong or all right
— as well as coherent word problems
— for example, some models were
generating word problems that were
incoherent with the concepts
considered. Similarly, Al during these
projects was not usable for generating

Language Some successes were detected. Utilize when possible, though

translation quality assurance will continue
to be important to monitor the
quality of outputs.

Output This is an area where models are Create a single, explicit task

generation in currently not technically capable of with narrow parameters.

math high-quality outputs. In particular, Al

Use prompts such as “do not be
biased,” and prompt the model
to critique itself to pull out bias
and reframe responses.

Reposition nonprofits with
large, research-based data
repositories as organizations
that may lead model training for
education.

Create infrastructure for
districts to own their own
tagged student data organized

Digital Promise®
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math visuals, such as images for word | in a way that allows external
problems, charts, and graphs. partners to use for training
without having access to the
PII.
Engage in significant Q/A
testing
Prompt Enables teams to be more nimble and | Provide transparent system
engineering adaptive, rather than retraining a prompts to democratize access
model to development, including for
teachers and students
themselves
Speech Preliminary success, though Continue to build datasets to
detection challenging in noisy settings, train models, especially datasets
particularly for speaker differentiation, | that represent speakers with
detecting children’s voices, accurately | diverse dialects, native
understanding different dialects, and languages, and ages to develop
translating across different languages. | the highest quality models.
Using Al to This was often challenging, Leverage open source models
evaluate Al particularly because Al are “yes and share best practices about
outputs people” and reinforce what has been | how to use them across the
stated. Further, cohort members field, which will enable
found it to be difficult for humans to organizations and educators to
agree on rubrics to automate follow cutting-edge
evaluation. approaches rapidly.
Develop standard and long-
term benchmarks for quality--
enlisting cross-disciplinary and
collective partnership to
support.
Validation, Successful Utilize when possible.
Triangulating
qualitative
findings with
quantitative data

Digital Promise®
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Multimodal Large Language Models Leveraged by Cohort Members

Organizations described a variety of models and systems in their project (see Figure 1). All but
two partners described using a combination of closed and open source models. When the
project took place, the best options available were the largest multimodal language models,
but now there is interest in exploring emerging open source small language models. For this
project, there was a general preference for off-the-shelf models as they were easier to
access and use, especially because natural language prompting could generate the intended
insights, though a small number of cohort members were developing in-house, multimodal
large language models (LLMs). Project teams noted that off-the-shelf models tended to be
more black box and, while you could customize, there is less insight into how the training
happens. Most partners used OpenAl's GPT, ranging across 3.0, 3.5, 4.0, and 4.0 Turbo. One
organization shared that they used Open Al GPT because it was the only option approved by
their legal team. Several also identified Hugging Face as a useful tool. In addition, teams used
OpenAl's Whisper, AutoML, Llama 2, Canvs Al, and Claude 2. One found Bard useful internally
and another found Poe to be useful for experimenting with the different models. Several
organizations discussed the need to continuously evaluate the quality of the models they
were using to determine if upgrading to the newest version or changing models would be
worth it.

Figure 1. Models leveraged by the pilot cohort for their projects.

Llama2 Claude?2
Llama2 GPT35 ~ AUOML ™ cioude2
In-house
Whisper
OpenAl
CanvsAl Poe GptBO
Gpt3.0
In-house Whisper Bard
Gpt3.0
Hugging face
Llama2 Hugging face
ugging face AutoML
\ Poe CanvsAl y
CanvsAl Gpt4.0Turbo
ugging face =
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Success with Models

Through these projects, partners found that Al is very good at clustering, grouping,
categorizing, and coding huge datasets, especially for qualitative analysis and even for
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triangulating qualitative findings with quantitative data. Teams shared that prompt
engineering (with OpenAl) enabled them to be more nimble and adaptive rather than having
to retrain a model. Some partners emphasized the importance of transparently sharing
system prompts organizations develop and/or best practices about how to use them across
the field to enable organizations and educators to follow cutting-edge approaches rapidly.
Partners named a few specific successes, including with an Al-enabled tool's language
translation capabilities, improving downstream performance of speech detection, particularly
differentiating speech from background noise, and improvements with avoiding the
challenge of toxicity—or harmful, problematic outputs—by creating a chatbot that only asks
probing questions until it generates a word problem. Several also shared that Hugging Face
was a particularly useful tool for model evaluation, collaboration, and learning (one cohort
member called it “the GitHub of this space”).

Challenges with Models

Some partners found that Al is not capable of doing what they need it to, at least not yet (see
Figure 2). Many organizations discussed the challenge of Al not being completely trustworthy
or reliable, noting that in many cases consistent input does not lead to consistent output,
with the requirement of a human to be deeply involved and bring human judgment and
content expertise. Many organizations working in the math domain pointed out that Al
models are generally bad at math for many reasons, including the reality that predictive
language generation does not work well for math, especially multiple choice questions,
difficulties working with and creating math visuals (such as images for word problems, charts,
and graphs), and challenges creating math word problems that make sense. One cohort
member initially intended to run their pilot with a focus on math but had to switch to English
language arts to ensure the tool performed at a high level in terms of content accuracy. They
noted that models are not teachers, that is, they are bad at understanding student
misconceptions and also, consequently, bad at providing explanations that are relevant to
the specific frame of mind for that student. Models also do not understand lack of logic when
developing word problems and generate problems that make no sense to a person. Latency
also came up as a challenge. In fact, one team mentioned it was too slow for their needs.
The concern around response time with Al was especially prevalent when considering
student-facing solutions. Additionally, organizations working with speech-to-text or
translation expressed challenges around speaker differentiation, especially with younger
children, and challenges around different languages or dialects.

GenAl is unpredictable, which makes it difficult to get a model to 100% accuracy, in turn,
making it difficult to put anything in the market with confidence that it will do no harm.
People want to be able to look under the hood, but few people really understand how the
models work. As one cohort member said, “GenAl is basically a giant QA [quality assurance]
problem; we spend so much time testing because the behaviors are chaotic and
unpredictable.” The same cohort member offered a helpful analogy to people: “If you were
going to hire, let's say, a teacher's aide, you interview them. And you cannot, obviously, ask
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them about every situation that might come up in the classroom, but you get a sense of
them as a person. And you sort of know how people work, and you feel like, ‘Oh, yeah, this
person is going to be appropriate in the classroom.” And people are still wrong sometimes,
but | think we have much more comfort level with kind of generalizing a person's behavior
based on things like interviews. And we just do not know, really, how to do that with these
generative models yet.”

Cohort members also discussed difficulty with fine tuning a model in a way that is successful
across domains (usually it is in a very specific area that it is successful). Al is most successful
when asked to do a single, very specific task with explicit and narrow parameters. They noted
that while LLMs are good at generating data, completing validation tasks, and generating
labeling data—they aren’t good at creating questions or ideas based on the data. One team
explained that Al's outputs are so unpredictable and random, it requires tailor-made solutions
to solve all of the specific problems that come in unique contexts. Similarly, another team
described a two-page prompt to make explicitly clear to the Al what the focus is and that it
should not consider anything outside of that domain.

Figure 2. Overview of the successful and challenging tasks for Al during this project.

Successes Challenges

Not reliable

Grouping, Requires human
clustering, coding Speech involvement

large datasets detection
- _— Math

Language Prompt

translation engineering Understanding
————— misconceptions

Hugging Face -
Illogical outputs

Latency

Model Evaluation

Evaluating Al was a consistent theme across partners. Many discussed the challenges around
identifying which model to select, when to update to the newer version or a different model,
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how to evaluate for bias, and how to measure impact. Developing standard and long-term
benchmarks for quality is a huge area of need. Without these standard benchmarks,
developers are tasked with trying to figure out how to evaluate their products and against
what metrics, which is not something organizations want to be responsible for.

“People are not thinking about evaluations enough, and there is not a
good solution to evaluation. You are releasing these nebulous, random,
stochastic things into classrooms, and then you do not actually know

when it goes wrong. It is a big problem.”

- K-12 Al Pilot Cohort Member

Cohort members discussed the importance and challenges around model evaluation,
including technical evaluation as well as conceptual and ethical evaluation of whether an
idea may cause more harm than good, evaluating prompting for bias, perpetuating
stereotypes, and problematic outputs. A few teams noted challenges around the inherent
bias in the tools. To engage in meaningful evaluation, there needs to be a consistent
definition around equity and engagement. Several partners noted that identifying instances of
bias from Al outputs was often very clear, but figuring out what to do with that bias was
difficult. Figuring out how to use Al to evaluate Al was also difficult, particularly because, as
one partner explained, “Al technologies are 'yes people™ and reinforce what has been stated.
Multiple teams found that student-facing Al tools reinforced what students shared, including
self-deprecating views on not being good at math. Teams noted difficulties around human
agreement on rubrics to automate evaluation of outputs, while others discussed challenges
evaluating models and reliance on a very human-heavy lift of evaluation. Some noted that it
is likely easier to remove bias from open source small language models given the limited
number of training parameters.*

Some partners described challenges to accessing the “latest and greatest” LLMs. Cost was a
challenge from the developer and the district side. From the developer perspective, because
the cost of new versions of Al are often prohibitively high, it is difficult to determine when it is
worth the newest version. Yet, because there are so few examples of Al available, those that
are on the market are driving the narrative around the possibilities and quality of Al, so using
older versions has significant ramifications. Building and accessing Al models or tools was
found to be expensive, as was accessing experts and resources. For example, users of GPT
3.5 discussed that it was not adequate and that GPT 4.0 was better, but it came out later and
was very expensive. There is a worry that the cost to develop with Al would have to be
passed onto the users, which would not align with many organizations’ goals.

3 One partner found simple things that helped: prompting the models with “do not be biased” and
asking the model to critique itself to pull out bias and reframe responses.
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Datasets

Al can provide organizations with a granularity and type of data that has never been available
before (such as individual students’ one-on-one exchanges with the product). Importantly,
teams noted that datasets need to be large and tagged in a way where individual students
can be tracked over time. For example, in automatic speech recognition (ASR), a single
student needs to be tagged to see speak-time overall compared to grouped “students speak,”
ideally, with the knowledge of which students speak when, for how long, and to what end—
though Al is not yet able to offer this level of granularity.

Several product partners shared that one of their greatest challenges, if not the biggest, they
faced was around acquiring datasets with tagged data on race, ethnicity, and socioeconomic
status at the student level. Cohort members noted the need to be mindful of the
demographic data they need to collect upfront and include that in data-sharing agreements
with transparency about the goal of understanding real impact. They also noted that
historically and systematically excluded, small communities must be oversampled to center
their strengths and needs in the development of tools. Critically, they named the need to be
aware of risks that can come from data, for instance, predictive measures not only replicating
but amplifying biases from existing training datasets and the need to find solutions to
evaluate datasets for these risks and to create visibility and training to support people in the
most effective way to use the solutions.

Innovative Ideas for the Future of Model Use and Training

Cohort members described several ideas for access to high-quality training data. One partner
described an idea of using materials, like alt text for visually impaired users, to train models.
Another suggested leveraging data from arbiters of quality as a valuable investment strategy
for building training data sets for others to use to develop math curriculum. Still others
recommended creating working groups for content-specific efforts, such as automated
speech recognition, to collaboratively explore solutions to relevant challenges. District
leaders, too, described a benefit to working groups to figure out return-on-investment
potential, scalability and long-term sustainability when trying out new Al-enabled
technologies. Through this cohort, there was an interest expressed in exploring organizations
with high-quality content to create application programming interfaces (APIs) for training
models.

There is a potential interest for districts to own their own tagged student data and have it
organized in a way that allows external partners to use the data for training without having
access to the personally identifiable data. This would allow for better trained models and
disaggregated results, while minimizing risk of data breaches. This also calls for professional
learning across education leaders and the development of warehouses to store and encrypt
this data.
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Al in Schools and Classrooms

Centering Practitioners as Experts

Teams repeatedly emphasized the value of practitioners in this work. Before thinking about
output quality, the field needs to first evaluate ideas to ensure Al is not creating a system of
policing students and teachers or justifying lowered expectations for students with certain
labels, such as automatically accepting recommendations for student grouping or student
capabilities without evaluating the data informing these recommendations. Working directly
with practitioners is going to be key to ensure the concept of the application of Al aligns with
authentic need and priorities. As such, teachers’ authentic needs and concerns should be the
drivers of Al development to build solutions with real impact and value. However, several
cohort members noted the concern that most teachers likely do not understand Al well
enough to imagine valuable use cases. One partner found that when asking teachers for
input into textbooks or instructional materials, they could provide concrete answers for ways
to improve. But when it comes to Al, teachers report feeling like they do not have a baseline
to provide recommendations.

Teams noted the value and importance of maintaining trust with users. Al can offer data that
can support decision making, but through this cohort it was demonstrated that this is only
successful when leveraged in relationships built on trust. There is a concern from teachers
that this data may be used as an instrument of monitoring or even punishing teachers or
students. It is important to establish meaningful relationships grounded in trust to unearth
these concerns and work together with teachers to design solutions that meet their needs,
while alleviating their fears. Similarly, it is essential to start this work by establishing a clear
vision for the role of teachers and the role of technology—as a tool that meets the needs of
students, families, and teachers—in students’ learning experiences.

Implementation and Adoption

Transparency with teachers and students about the intended outputs from Al-powered tools
is key for rollout to ensure staff and communities are ready for the technology, they
understand and resonate with the identified need, and they have buy-in and are engaged in
co-design. Several cohort members—particularly the districts—described challenges around
implementation, including challenges with administrators’, teachers’, and students’
perceptions and fears of Al. Some organizations found that teachers often needed to be
walked through how Al could be useful to them before they became engaged. One cohort
member even found that it was not enough to address bias behind the scenes, but that
organizations must be transparent about what is being done to address the perceptions of
bias. In this case, the team had prompted their model to use completely randomized names;
however, students perceived an Al-generated bias among names and their connection to
stereotypical activities from a race perspective. The concept of randomization is not easy to
digest, so in this example, the organization redesigned their prototype to have students input
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the names that would be used in math word problems—which led to increased engagement
for student users. Several cohort members noted that when students and teachers felt like
they were talking to a generic robot, they did not want to engage. Students, especially those
who have been historically excluded, need to be able to see themselves in the tool and feel
like there is empathy so they are comfortable using it and it can help them.

Many partners shared that districts need support navigating this space. Very few districts had
policies around Al and were finding it challenging to develop policies around it—particularly
rubrics to evaluate Al—that will sustain over time in the ever-changing Al environment. This
raised concern that districts may increasingly avoid Al altogether. One cohort member
reported, “One challenge that | see on the horizon is that we might develop a supply of some
really amazing tools, but districts will be either too afraid or too uninformed to be able to ask
for them, and therefore, they will not be able to pay for them.” Another partner shared that
districts may benefit from a model request for proposal (RFP) for Al-powered tools to help
them ask the right questions, citing that out of hundreds of RFPs they had seen only two that
are Al based.

Teams discussed challenges around access to teachers, frequently mentioning teachers’ lack
of time or capacity to take on additional tasks, learn new tools, or engage in new professional
development. There was also discussion of difficulties connecting with school staff and
students, as well as challenges getting student access. One partner explained, “Schools are
juggling multiple priorities to meet student needs [which could make a project proposal feel
like] one more thing that they have to implement.” Several discussed challenges with school
and district recruitment.

Some teams were still grappling with how to measure success and how it might look
different based on the needs and goals of the community. This was particularly true for
student academic outcomes, especially for Al-enabled technologies that are teacher facing
or focus on non-academic content. For instance, some cohort members noted that it can be
difficult to focus on math outcomes when social-emotional needs are not met. Some
reflected on how important it will be to collaboratively consider how to measure success
with the learners and educators, across contexts. Cohort members collected many types of
data, including quantitative and qualitative, and formal and informal data and feedback. Data
mainly fell into two categories: evaluating the performance of Al in terms of accuracy or
relevance and students’ or teachers’ perceptions of the project and/or Al. Organizations were
interested in collecting data from historically and systematically excluded populations (such
as students and teachers of color, low-income students, students with disabilities, and
multilingual learners). However, data-sharing agreements could be difficult to navigate,

and so publicly available data about schools or districts was often used to attempt to
disaggregate the findings to understand experiences across diverse lived experiences.

Many partners described a need for legal support and infrastructure, specifically around

data sharing.
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Professional Learning

Across district and product teams, cohorts named a need for professional learning around Al
and the need for a concerted effort to demystify Al for equitable development and use. No
matter how easy to use a tool may be, teachers need training. One team suggested
introducing Al earlier in the pipeline for educators, e.g., in teaching programs.

Teachers’ fears about Al (e.g., that it could replace their job) need to be heard and
understood to appropriately respond (e.g. that Al should be used to support and augment
their work). District teams recommended that districts start by establishing an ethical use of
Al policy, then educate people in the system about how Al could be helpful and where there
are concerns. However, some noted an alarmingly low level of concern with some
administrators and educators for data privacy, like instances of sharing identifiable data in
ChatGPT. As such, Al literacy support and exposure need to be equitably distributed among
educators; equitable use of Al will not come from relying on under-resourced schools to
figure this out on their own. In fact, one project found that teachers from well-resourced
schools were more likely to use Al to generate lesson plans, explicitly using ChatGPT to help
modify reading levels for passages. This implies there already is an access gap for using Al to
differentiate and personalize materials, though the effectiveness of this is not confirmed.

Accessibility and Inclusion

Some cohort members described an ideal outcome with Al as creating unique math
identities for each student. To do this, they identified the need to understand students and
the specific things each student needs at specific points in time to best determine how to
intervene. This calls for a level of data granularity that was not possible without Al but is
something that should be centered in this new wave of technology. Al outputs should be
flexible, so students receive culturally responsive differentiation and can adjust written
responses to the appropriate reading level or native language, or select to use speech-to-
text. It is important that communities and students truly are treated as and heard as
individuals, rather than grouping for convenience. For example, one cohort member stated
that a team could not just work with one group of Spanish speakers and assume that this
group represents the full range of lived experiences across all Spanish-speaking
communities. Instead, there is a need to dig into localized and contextualized norms,
priorities, strengths, and needs—something that was not scalable or possible without Al

Cohort members recognized that equity calls for a focus on addressing the digital divide and
ensuring there is technical infrastructure to support effective and consistent use of Al and
emerging technologies. It is essential to ensure each student has access to high-quality
internet and, as the field evolves, to prioritize accessibility across devices so the best Al-
powered tools can be used on Chromebooks or other low-cost devices. Moreover, cohort
members discussed how cost can be a barrier to access for users. The cost of developing Al
will ultimately be passed on to end users, so they noted that it is critical to develop tools that
minimize costs through strategic use of Al—reducing how often it is called on and the
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volume of interactions, leveraging Al to regenerate, and using Al as a backend sorter or sifter
of information. Some teams found success identifying areas where there is a lower risk of
replicating biases in algorithms using lower-cost Al options and then leveraging higher-cost
Al tools when there is a greater risk of bias.

Ethical Al

Open Source Systems

Cohort members determined that real, transformative change is going to require
organizations to build open source materials. This will increase access and provide a
foundation for people and organizations with great ideas to actually build those solutions. Big
companies do not have the market incentive to build models that continuously center and
evaluate for equity; this is the work that needs to be led by smaller organizations and funded
through philanthropy. To be able to succeed, this calls for developing open source and free
materials to build on rather than creating an increasingly high entry barrier that blocks these
organizations from getting started. Similarly, organizations with influence should work to
ensure democratized access to the most useful versions of Al. As an example, one team
noted that at the time, GPT4.0 had an 8,000 token limit*; though a waitlist was available for
access to a 32K token limit version, only companies with significant market power were
granted access, leaving smaller companies behind (note that while GPT4.0 now does provide
everyone access to the 32K token limit, this limited access is still very much a challenge). This
resource hoarding will continue to evolve with the technology and will continue to block
access to innovations—especially for smaller organizations, nonprofits, and companies that
are new to the space—if left unchecked.

As one cohort member discussed, "The technology that is used to allow you to take a picture
of a plant and identify it [PlantNet], that was produced in some open source way. Then it
opened up, and now many different products can use that technology to do different things.
That is what we need in education.”

Transparency, Intellectual Property, and Privacy

Teams had overall agreement about a need for transparency around what data is being
collected and what it is being used for, which is often not made clear. There was also a
discussion around developing awareness of bias that can come from Al. Some cohort
members remain optimistic, however, that there may be solutions to reduce bias, even in
open models. Teams discussed the need for a way to flag that output had been generated or

4 Tokens can be seen as a measurement for the amount of information an Al model can ingest or the
size of generated output. According to OpenAl, "Before the API processes [a] request, the input is
broken down into tokens. These tokens are not cut up exactly where the words start or end—tokens
can include trailing spaces and even sub-words ... Depending on the model used, requests can use up
to 128,000 tokens shared between prompt and completion.”
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manipulated by Al, and/or a way to cite this. There was also a theme of reducing fear
around—and increasing awareness and access to—Al by removing barriers (including
language barriers) and intentionally including historically excluded groups to work together
to learn how it can best support their needs. Similarly, teams discussed the need to work with
educators to increase educator awareness and knowledge, including which tools use Al, and
thus make Al more readily transparent, and demonstrate how Al can best support their goals
and needs.

“I think when we talk about Al or any kind of pattern-matching machine,
historical pattern matching, that thinking about it as equitable is
sometimes a really big challenge. It produces what is already out there.
And what is already out there is usually inequitable. It is full of language
that is colonizing. And so I think that sometimes when we can narrow the
scope of what those pattern-matching systems are doing, they have less
of a reach over the ways that they affect whatever education is going on.
So | would say I think that when you can focus on very narrow problems
that have very narrow scope to help build environments where humans
can help create equitable environments, | think that is the best place to
build. That is the best place where we can consider Al being equitable is
when it is helping real people craft innovative ideas that kind of go against
historical status quo.”

- K-12 Al Pilot Cohort Member

Several teams highlighted the importance of considering who is building and training the Al,
what research or elements are used in the training, and who is represented in that data, as
well as transparency in what data is being collected or not collected. Other considerations
included who is being consulted in checking data outputs and interpretations, making sure to
include diverse perspectives and have a documented process in place for evaluating outputs.
Finally, teams noted the importance of users asking questions about cost, affordability, and
access to the tools, as well as transparency of cost information.

Every team in the cohort shared that they were highly aware of the importance of data
privacy, though there were mixed comfort levels around this. Most cohort members were
very cautious, with many using closed systems, deeply considering how to maintain and
update the necessary infrastructure to keep data secure, and some thinking about how to
only disclose data as needed. There was also some concern that teachers may be
unknowingly sharing data, especially by using unvetted tools. Yet teams also expressed
concerns that transparency around data sharing may add to the fear around Al, and so
thinking about how to reconcile these could be a place to focus.
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Impact to Leveraging Al

Through these pilot projects, cohort members identified several key benefits, including Al's
ability to save organizations and educators time, the ability to generate personalized content,
and the opportunity to pause and develop systems that elevate student and teacher voices.

Saving Time

In some cases, teams found that Al saved time on certain tasks, allowing professionals to
focus their attention on relationships, direct engagement, and critical thinking. This looks like
coaches spending more time with teachers, educators spending more time with students,
and edtech developers spending more time on content creation.

Personalized Content

Tools that leverage Al can provide a level of personalization that has been otherwise
impossible to achieve. Cohort members noted some specific outcomes that the tools could
support, including assisting teacher-family communication, learning how social emotional
learning could be integrated into math, and helping teachers better understand students’
responses to math questions. A few teams noted that in addition to giving teachers tools to
use to support their work in the moment, they saw the value of these tools acting as a form
of professional learning to give them insights for their future teaching engagements See
Figure 3 for examples from two teams who used Al to support personalization.

Figure 3.(Left): Carnegie Learning’s Al Math Personalization Tool (Credit: Carnegie
Learning). (Right): Amplify’s professional development activity for teacher feedback (Credit:

Amplify).
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Elevating the Voices of Teachers and Students

Teams generally were very enthusiastic about co-design and its value across all stages of
development. There was a large emphasis on teacher feedback and input as well as
discussion of elevating teacher voice and allowing teachers to better understand the tools,
with one team finding value in paying a teacher to be an advisor. There was also some
discussion of bringing students into the process, including how they can really help drive
interpretation of data. Student voice also was a benefit of the co-design process. Teams
often discussed an iterative process with many opportunities for feedback and change due to
the co-design with teachers, students, and even families. In addition some teams discussed
co-design with academic teams or even a broader variety of partners to support
development. They pointed out that communities that are underrepresented need to be
centered as co-designers: "...fringe cases are not fringe cases. They are reality. Our
communities are the central knowledge. This is it. This is real life. And that is what equity is.
Equity is stopping to consider those. Scalability needs to be second priority to the
significance of localized and specific communities’ unique values and needs.”

Many cohort participants found that the combination of Al's requirement of deep
engagement with humans, particularly end users, and the need to establish new operations
and development processes, had enabled teams to center inclusive co-design in a way that
elevates student and teacher voice to drive design decisions. Generally, the cohort members
discussed how much teachers enjoyed the Al tools. Some noted that with their processes,
the teachers are more empowered in the tech space, having been centered in the work.
Others found that teachers were showing more perseverance in using these tools through
collaboration on these projects.

Moreover, the cohort participants that leveraged Al for qualitative data analysis found
promising results for the potential for Al to enable organizations to learn more from students’
and teachers’ open-ended responses. We always recommend having a human analyze first
and only use GenAl afterwards. These results indicate that Al may enable organizations to
better center the voices of students and educators, and also open doors for a newfound
reliance on open-ended questions that would let the field learn in a way the confines of
multiple-choice responses would not let us understand.

Discussion

Technical Findings

Widely among technology developers, there has been an arms race to synthesize large
datasets across the web, with use of Al. However, this comes with challenges, including data
privacy, bias, and intellectual property, especially because, for the most part, systems are not
in place to track where data comes from (Longpre et al., 2024). Product partners in the
cohort discussed similar challenges around datasets, including how to trace and tag large
data sets that are only made available through the use of Al, such as classroom discussion

Digital Promise® An Ethical and Equitable Vision of Al in Education: Learning Across 28 Exploratory Projects | 36



data. The reliance on data to inform models underscores the need to ensure data represents
learners from diverse lived experiences, particularly those from historically excluded
communities, to ensure Al does not contribute to exacerbating biases.

Teams also elevated the importance of model evaluation to identify, if not reduce, bias, as
well as understanding what to do when Al does create biased outputs. Cohort members also
identified challenges around developing benchmarks for quality, without which developers
are responsible for figuring out how to evaluate their own products, and against what
metrics, which can lead to many obstacles. Although model evaluation is important, with
models that aim to be broad enough to perform open-ended tasks like conversation,
evaluation becomes more challenging, with standards being mostly designed for narrower Al.
There are still gaps between what is being tested and how models actually perform in
practice, suggesting a need for more dynamic benchmarks that can better demonstrate
models’ true capabilities. To increase accountability and transparency, there is a need to
standardize rigorous evaluation protocols and tools, such as third-party evaluators that
enable unbiased auditing of Al tools and systems (Duranton, 2024). “Comprehensive,
continuous, and collaborative evaluation that looks beyond the numbers, proactively
addresses emerging hazards, and centers diverse human values will be instrumental in
realizing Al's immense potential for good” (Duranton, 2024, pgh. 16).

Human evaluation is increasingly important, but at the moment is limited due to its expense.
However, with innovations in training methods that incorporate human feedback, there is the
opportunity to expand the role of human reviewers in evaluation (Duranton, 2024). It is
important to balance the need for "humans in the loop” with an understanding that asking an
educator to review every use of Al or every Al-based output is too big of an ask. That is,
developers share responsibility to be “in the loop” to review uses and outputs of Al, both
during the development process and as a product is used in the field (U.S. Department of
Education, 2024). Cohort members similarly discussed challenges evaluating models and
reliance on the very human-heavy lift of evaluation.

Al in Schools and Classrooms

At the moment, it is standard to design Al systems with a focus on researchers rather than on
the local people whom it will impact. However, community data and knowledge are
hyperlocal, meaning it is very difficult for researchers who are not a part of the community to
truly understand and make meaning out of the data they collect (Hsu et al., 2022). In
addition, large technologies may not readily adapt to the specifics of the context, including
the end users, which can potentially undermine fairness and rights (Mouta et al., 2023). Al
might not attend to cultural considerations (learner background and values), learner diversity
(e.g., physical characteristics, for instance, facial recognition), or inclusion (recognizing
learning differences and being accessible for everyone). One key aspect in developing these
tools includes analyzing Al-generated data and presenting it to students, teachers, and
families for input and a systemic understanding (Mouta et al., 2023). Cohort members
similarly noted the value of co-design with end users, across all stages of development,
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suggesting an iterative process, and determined that communities that are underrepresented
specifically need to be centered as co-designers.

Findings across school districts show varying concerns that are specific to their district
community. However, as Al and other emerging technologies tools continue to develop and
are encouraged to be implemented in schools, there are shared concerns about effective,
ethical, and equitable Al use. Because communities are ever changing and needs are ever
shifting, Al tools must also adapt, which requires an ongoing commitment from developer
teams to continuously involve the community in assessing the impact of Al, adjust the
behavior of Al systems, and support communities in taking action to advocate for social
changes (Hsu et al., 2022).

A 2024 survey of high school teachers’ use of Al suggests a mix of caution and excitement
around integration of Al tools into the classroom (Rubin et al, 2024). There was a range of
use of Al tools in the classroom, but generally teachers reported a low level of integration
into teaching routines, with the majority of teachers using it rarely or never. When asked
what factors discouraged their use of generative Al tools, teachers reported concerns about
the potential for misuse by students (32%), the accuracy of Al-generated content (28%), and a
lack of familiarity with Al tools themselves (24%) or with how to use them (15%) as some of
the top reasons. At a lower rate, teachers also reported challenges with accessing and using
the tools, including having limited access to Al tools (11%) and school policies that prohibit Al
tool use (9%). District leaders have shared that teachers are concerned about the ethics of Al
use, especially when it comes to cheating; however, teachers are aware that Al could provide
increased efficiency for their planning, writing, and researching, which is a benefit for an
already overwhelming workload. This finding aligns squarely with the findings across the
cohort projects, where it was clear that deep trust had to be established and professional
learning intentionally designed to see an uptick in use in most cases.

Encouragingly, through a project with 10 districts across the U.S. developing responsible use
policies, researchers found that some educators are beginning to rethink their approach to
engaging students pedagogically and embracing new ways to work with students so that
they are making informed and guided decisions about their implementation of Al tools (Ruiz
et al,, 2024). Both educators and learners have a mixed understanding of how generative Al
works and uncertainty about how to use it productively (Ruiz et al., 2024). Community
members shared how their workforces and community members are using generative Al but
had concerns about how rapidly changing technology will affect both their own daily lives as
well as those of learners in their community (Ruiz et al., 2024).

Districts have shared a need for guidance and guardrails clarifying when it is appropriate to
integrate Al and when it is not (Ruiz et al., 2024). There is a need to build on existing media
literacy, digital readiness, and critical-thinking skills and apply these toward evaluating Al
tools, regardless of who the user is and what their purpose for integrating Al is.

District leaders should consider the following when determining how they want to
integrate Al:
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e Engage in activities to define district needs and priorities, and clearly indicate how Al-
enabled technologies will serve as tools that can contribute to the district’s vision.

o To best address the needs of various district community members (including but not
limited to teachers, other faculty, learners, families, and engaged community
members), districts should speak and engage with a diverse range of people across
their community. This can be done in a variety of ways including forming an Al
working group to provide feedback on Al-related policies and practices during their
development or conducting empathy interviews to better understand unique
community needs.

e Create spaces for districts to share with one another.

o There would be tremendous value investing in resources that support districts in
sharing what they are learning with one another. District leader collaborations can
include sharing ethical responsible-use policies and guidelines, co-creating
intentionally designed professional learning experiences, and sharing examples
of resources and guidance documents their communities are developing
and implementing.

e Intentionally design and share examples that center effective responsible use.

o Core to effective, responsible and ethical use of Al is ensuring educators understand
why the tool is available and feel confident in using the tool. One organization shared,
“Our biggest learning thus far is that extensive embedded coaching and professional
development is required in our district to implement Al-based tutoring in our schools
... In the short-term the integration of this tutor is incredibly demanding for classroom
teachers and requires dedicated, regular in-person support ... We are also interested
in whether the larger sector is underestimating the professional learning investments
required to effectively use these new tools in schools.”

Ethical Al

The most advanced building blocks for powerful machine-learning Al models are often free
and publicly available, yet the importance of open source software (OSS) in policy around Al
is underrecognized. Al tools built with open source software can speed the expansion of
ethical Al practices, for instance, by reducing the level of mathematical and technical
knowledge necessary to develop new models. Open source (OS) tools can reduce the
barriers to detecting bias and also make it easier to interrogate the inner workings of Al
models (Engler, 2021). In addition, recent findings from Harvard show that open source
software has saved companies almost $9 trillion in development costs by enabling them to
build their tools on top of existing high-quality software, rather than writing it themselves
(Hoffman et al., 2024).

However, according to research at MIT, unlike typical software, it is not completely clear
what open source means for Al, with Al having so many components that go into it, meaning
open access would be needed too (e.g., the trained model, training data, the code used for
training the model, etc.). Many Al companies do not want to provide this level of data openly,

Digital Promise® An Ethical and Equitable Vision of Al in Education: Learning Across 28 Exploratory Projects | 39


https://www.brookings.edu/articles/how-open-source-software-shapes-ai-policy/
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4693148&ref=thestack.technology
https://www.technologyreview.com/2024/03/25/1090111/tech-industry-open-source-ai-definition-problem/

mainly sharing only pre-trained models (Gent, 2024). That is, though a few truly maximal
open Al systems exist (i.e., have intentional and extensive transparency, reusability, and
extensibility, or the resources needed to build Al from scratch), the majority remain closed
except for those available only to people or organizations with significant (almost always
corporate) resources (Widder et al., 2023).

In the black box that is artificial intelligence, it is crucial to provide transparency wherever
possible. Educators, learners, caregivers, and edtech developers are often wary of how Al
impacts learning, but transparency creates accountability, and through that accountability
emerges trust in Al to be a safe, ethical option for learning. This transparency empowers
district leaders and educators to make decisions about what kinds of data to input, or allow
students to input, into Al-enhanced tools. The edtech developers in this cohort were keenly
aware of the role that transparency plays in making sure that Al-embedded edtech is
equitable and ethical. The only way companies’ data choices can be monitored and
influenced by social pressures is if their data are documented and made widely visible,
allowing for a proactive approach to include effective and unbiased model training data
(Longpre et al., 2024). Model developers recognize the need for a standardized approach to
systematize their data. This detailed documentation would allow for more informed
modeling, deeper analysis, and increased accessibility. At the same time, data transparency
provides model developers with information that reduces unintentional leakage of synthetic
data into the training set (Longpre et al., 2024). One potential strategy to support more
transparency is expanding the use of data cards, which are structured summaries that
describe processes and rationales that shape the data and, therefore, models. This can
include description of “upstream sources, data collection and annotation methods; training
and evaluation methods, intended use; or decisions affecting model performance”
(Pushkarna, et al., 2022). Model developers recognize the need for a standardized approach
to systematize their data. This detailed documentation would allow for more informed
modeling, deeper analysis, and increased accessibility.

Intellectual property (IP) and data privacy are common topics in discussions about Al, both
within and outside education. How might a student’s highly personal piece of writing be used
to train a model, and then in some form or another appear elsewhere? How much
confidentiality is there when a student has input such information? While major media
organizations, for example, may have the weight to try to hold Al companies accountable for
IP infringement, the question of how students’ and educators’ data may be protected is more
uncertain. Therefore, edtech developers must from the outset work to ensure that users’
ideas, work, and information are protected and handled ethically.

Impact to Leveraging Al

The field shows promise for Al in education, supporting students, teachers, and education
systems more broadly. A literature review finds Al in education can support student learning
in various ways, including personalizing learning, increasing metacognitive awareness,
supporting students with learning disabilities, promoting STEM and writing skills, supporting
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virtual and collaborative learning, and promoting engaging and empowered learning
experiences (Mouta et al., 2023). Discussions from a Stanford summit conclude that Al has
the potential to reduce fear of judgment by offering feedback that is less attached to human
interaction, which may enable students to take more risks. Surveys of students highlight their
thinking on how they can use Al for school, indicating that currently they are most likely to
use genAl to find information and brainstorm. They express excitement about using Al to
help generate ideas and support creativity and possibilities for use in science and medicine
(Green et al,, 2024).

Although many teams identified challenges around Al and math, there is promise for the role
of Al in supporting math teaching and learning. A recent position paper from the National
Council of Teachers of Mathematics (NCTM, 2024) suggests that Al can support
personalizing math problems, evaluating learner understanding, increasing student
engagement, and reducing workload for teachers. NCTM, however, notes that, even with
these tools, teachers are still essential in the learning process and that having deep
knowledge and expertise becomes even more essential in order to promote creative and
critical thinking in mathematics.

Other findings focused on high school students suggest that while many students are
generally experimenting with Al tools, fewer are using it for school work. Of those who have
used chatGPT, only 14% reported they use Al tools frequently (weekly or daily), and 35% said
they have never used them. The top reasons students used Al tools in their schoolwork
included solving math problems (28%), brainstorming for essays or reports (28%), and
summarizing material (27%). Top hesitations around use of Al included concerns about
accuracy, restriction of use due to school policy, and concerns about possible misuse of the
tool (Rubin et al., 2024).

As the district teams in this cohort suggested, there is a need to establish ethical Al policy and
then to educate users about how Al could be helpful and where there are concerns. In the
Chicago Public Schools, a new Al Guidebook suggests ways that Al can support student
learning in safe and ethical ways, including for collaboration (e.g., as a brainstorm partner, to
summarize ideas from a group discussion, to generate timelines or task lists for group
projects, to synthesize a variety of opinions and propose solutions, etc.), creativity (to create
images based on ideas, to create digital media, to support in creative problem solving, etc.),
and learning across content areas and grade levels (e.g., to generate practice questions and
study guides, to use as an interactive tutor, to support in research and analysis, to generate
feedback on written drafts, etc.) (CPS, 2024).

Meanwhile for teachers and coaches, Al developers and professional learning organizations
are working on determining how Al can best help to increase the types of feedback available
to them just-in-time (Krall et al., 2024). Surveys of teachers on their use of Al confirm that
teachers see value in the role of Al in edtech to support student learning, including in
differentiating and translating materials, evaluating student needs to support instructional
decisions, and providing feedback on student work (Krall et al., 2024). Discussions from
Stanford align with these reports, and with the cohort findings, suggesting that Al will play an
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important role in personalized support for teachers at scale and might improve the quality of
assessments.

Conclusion

Working with Al calls for new and varied approaches. Because Al is constantly evolving, and
especially when engaging in authentic co-design with educators and students, the final
product is truly unknown at the onset of a project, transforming through multiple iterations
of development. Existing operational and decision-making processes are not built for the
rapid pace of Al. In fact, most cohort members identified the necessity of human expertise to
drive effective Al, and several explicitly stated that Al requires a level of cross-disciplinary
collaboration we have not seen before. The majority of cohort members stated specifically
that working with Al and emerging technologies is entirely new, requiring space for curiosity,
learning, and experimentation. There was also a consensus around the importance and value
of having a sandbox testing environment, a safe, low-stakes space for this experimentation,
to explore and learn without pressure to bring untested concepts to market, possibly
creating harm.

“To what extent should we be approaching this through the lens of
standard ways of responding to known problems and to what extent
should we be thinking about this in terms of paradigmatic shifts? So when
you engage with the landscape, there are so many people that are just
trained in the...continuous improvement model and mindset, which is like,
'Problem specification is everything. And before you do anything, you
need to make sure you have this really clear problem defined.’ And so how

much through our process should we be leaning into that versus how
much should we, to use an analogy: if we have only had hammers, saws,
and wrenches, and you give me a wildly new tool, do | need to have a
known problem to apply it to, or does it change the nature of doing things
across so many other dimensions?”

- K-12 Al Pilot Cohort Member

Developing and implementing Al-enabled tools calls for a new level of cross-disciplinary
collaboration. These efforts take significant time and resources; however, transforming the
education system with Al will necessitate engaging with experts across disciplines. Prioritizing
taking the time to collaborate and build relationships with teachers, students, Al experts, and
subject matter experts will require mindset shifts across organizations. In fact, these new
workflows will require humans to focus on strategy and cognitively heavy tasks—like
determining how we want to utilize Al—as we continue to learn how to use Al to automate
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time-consuming yet redundant work. Many in this cohort shared that through these projects,
their efforts underscored the tremendous value of humans in the work and how humans and
Al will have to work together to lead to transformative outcomes. This underscores the need
for the development of a deep understanding of what Al can and cannot do, across
developers, educators, and students, to be able to create, explore, and use Al tools with
efficacy and understanding.

While we have begun to see some preliminary successes with Al, the field continues to focus
on optimization. Instead, we call on education leaders, educators, students, product
developers, nonprofits, and philanthropic organizations to step back from our day to day and
imagine a revolutionized education system. Learnings from this cohort support the value that
Al can bring, while also acknowledging the risks, roadblocks, and detours that can arise along
the way. In order to truly innovate, we need to step back and reconsider the priorities for
education today, intentionally including the voices of students and teachers, in order to
determine which solutions will truly support learning, with a focus on who our learners are,
what strengths they hold, and what they actually need. The country is facing significant
challenges with chronic absenteeism and a resounding sense by young people that school is
irrelevant. And it is hard to blame young people when we know the future of jobs will look
entirely different from the economy our school system was designed to support. Let's take
this critical moment as an opportunity to reimagine an education system where students can
explore their curiosities, prioritize learning how to critically think and consume information,
and understand how to leverage technology to support automatable tasks. Through this
work we have seen exciting ways that cross-sector collaborations are taking shape—and
gained a large sample of examples that emphasize the need for co-design to build
meaningful Al-enabled tools. This is our opportunity to think beyond the status quo and build
Al that can enable engaging, interesting, and exciting learning opportunities and school
systems for future generations.
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Appendix A: Resources from the K-12 Al Pilot Cohort Projects

Organization

Resource Type

Resource

The Calculus Report Reimagining the Role of Al to Close
Project Performance Gaps in Mathematics
Coursemojo One-pager Meet Mojo
East Baton Rouge Google Site Geaux Math EBR Pilot Resources
Parish
Report EBRPSS Geaux Math Al Report
KIPP Chicago Slide deck Al Briefing Deck
Public Schools
Report Al Case Study/Exemplar, by Equity.ai
New Classrooms Webinar New Classrooms Interview on Al in Education
OpenStax Blog Part |I: GenAl on your mind?
Part Il: The opportunity space — GenAl in K12
Part III: Practical uses of generative Al for K12
teachers
SOSNetLab (UCSD) | Conference American Educational Research Association
session roundtable
Report Disrupting Human Algorithms
TalkingPoints Report Conversation dynamics: Findings and
recommendations from an analysis of quality vs.
quantity in school-family communication
Teaching Matters Article Al Can Fine-Tune Teaching With Quicker, More

Frequent & More Affordable Feedback
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https://digitalpromise.org/wp-content/uploads/2024/09/TCP-AI-Report-5.21.24.docx.pdf
https://digitalpromise.org/wp-content/uploads/2024/09/TCP-AI-Report-5.21.24.docx.pdf
https://digitalpromise.org/wp-content/uploads/2024/09/Mojo-One-pager.pdf
https://sites.google.com/ebrschools.org/ebrgeauxmathai/pilot-resources?authuser=0
https://digitalpromise.org/wp-content/uploads/2024/10/Geaux-Math-AI-Grant-Report-EBRPSS-and-LSU-2.pdf
https://digitalpromise.org/wp-content/uploads/2024/10/e-AI-Briefing-Spring-2024.pdf
https://digitalpromise.org/wp-content/uploads/2024/10/AI-Exemplar_-KIPP-Chicago.pdf
https://www.youtube.com/watch?v=nMxPTKQ4OB8
https://openstax.org/blog/genai-research-for-k12
https://openstax.org/blog/the-opportunity-space-genai-in-k12
https://openstax.org/blog/practical-uses-of-generative-ai-for-k12
https://openstax.org/blog/practical-uses-of-generative-ai-for-k12
https://convention2.allacademic.com/one/aera/aera24/index.php?program_focus=view_session&selected_session_id=2107164&cmd=online_program_direct_link&sub_action=online_program
https://convention2.allacademic.com/one/aera/aera24/index.php?program_focus=view_session&selected_session_id=2107164&cmd=online_program_direct_link&sub_action=online_program
https://sosnetlab.com/static/papers/Disrupting_Algorithms_2024.pdf
https://talkingpts.org/pdf/TalkingPoints-Analysis-Conversation-Dynamics.pdf?_t=1687558585
https://talkingpts.org/pdf/TalkingPoints-Analysis-Conversation-Dynamics.pdf?_t=1687558585
https://talkingpts.org/pdf/TalkingPoints-Analysis-Conversation-Dynamics.pdf?_t=1687558585
https://www.the74million.org/article/ai-can-fine-tune-teaching-with-quicker-more-frequent-more-affordable-feedback/
https://www.the74million.org/article/ai-can-fine-tune-teaching-with-quicker-more-frequent-more-affordable-feedback/

University of Report Estudia Khanmigo: An equity-focused pilot

Toronto and exploration of artificial intelligence tutoring in

Puerto Rico Puerto Rican classrooms

Department of

Education

UPchieve Blog Investigating Racial Bias in Al-Powered Math
Assessments

YouthTruth Blog What We Learn When We Listen: Student Feedback
and Foundation Strateqgy

Report Making Sense.of Learning Math: Insights from the

Student Experience
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https://digitalpromise.org/wp-content/uploads/2024/09/SRM-Gates-Khanmigo-Report-Final.pdf
https://digitalpromise.org/wp-content/uploads/2024/09/SRM-Gates-Khanmigo-Report-Final.pdf
https://digitalpromise.org/wp-content/uploads/2024/09/SRM-Gates-Khanmigo-Report-Final.pdf
https://digitalpromise.org/wp-content/uploads/2024/09/SRM-Gates-Khanmigo-Report-Final.pdf
https://upchieve.org/updates/2024/5/10/investigating-racial-bias-in-ai-powered-math-assessments-at-upchieve
https://upchieve.org/updates/2024/5/10/investigating-racial-bias-in-ai-powered-math-assessments-at-upchieve
https://cep.org/what-we-learn-when-we-listen-student-feedback-and-foundation-strategy/
https://cep.org/what-we-learn-when-we-listen-student-feedback-and-foundation-strategy/
https://youthtruth.org/resources/making-sense-of-learning-math-insights-from-the-student-experience/
https://youthtruth.org/resources/making-sense-of-learning-math-insights-from-the-student-experience/
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