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“Al is one of the next great frontiers. To maintain Colorado’s
leadership in bringing new ideas and technologies to the world,

it's essential to establish a state-level strategy that integrates Al
education into the curriculum for all students. The Gill Foundation
has always viewed Colorado as a learning lab—a national hub of
creativity and innovation. We are proud to support the development
of Colorado’s Al Roadmap, ensuring the next generation of students
has access to the knowledge that will not only define the jobs of
tomorrow but also provide solutions to some of our greatest social
challenges. Together, we can inspire and equip young minds to
reach new heights and change the world.”

—Brad Clark, President & CEO, The Gill Foundation

“In the evolving landscape of Al in education, well-crafted state
guidance is a first step in a long marathon that leads to the
education transformation we seek for all students. Colorado has
made that commitment and more with this roadmap.”

—Pat Yongpradit, Chief Academic Officer, Code.org, Lead of TeachAl



DEAR COLORADO EDUCATORS,
STAKEHOLDERS, AND
COMMUNITY MEMBERS

We are pleased to introduce the Colorado Roadmap

for Al in K-12 Education. Colorado has long been
recognized as a beacon for innovation, not only in
technology but also in education. Our state has never
shied away from a chance to pilot new models of
education, and we have a track record of stepping up
to find improved ways to equip students with skills they
will need for a complex future.

Our opportunity to meet the moment related to artificial
intelligence (Al) comes at a time when Colorado’s
focus on the future has led to recent investments in
economic development through Colorado’s designation
as a Tech Hub with a focus on quantum technology.
Collectively, we can ensure Colorado’s young people
have what they will need to live, work, and lead in a
future full of opportunity.

It is against this backdrop of innovation and progress
that we release the Colorado Roadmap for Al in K-12
Education. This roadmap is the result of a distinctly
Colorado process: over the past seven months, more
than 100 educators, policymakers, industry leaders,
community members, and students have come
together to shape what we believe is one of the most
collaboratively produced Al education roadmaps in
the country.

This roadmap is a dynamic resource designed to
support our local school districts as they develop their
own approaches to integrating Al into teaching and
learning. Recognizing the rapid pace of technological
change, the roadmap emphasizes the importance

of flexibility and adaptability. It calls on state-level
organizations, including the Colorado Department of
Education (CDE) and Colorado Education Initiative
(CEI), to create the conditions necessary for school
districts to rapidly learn from each other and from
early adopters.

We acknowledge the challenges associated with the
rapid spread of Al-enabled tools, including concerns

about data privacy, bias, and the role of human
interaction in education. Similar concerns were raised
when the internet first made its way into our schools,
and while this is a different technology, we can ground
some of our responses in lessons from that moment
and from other technological leaps.

At this critical juncture, our schools must adapt and
meet this moment with cautious optimism. The source
of our optimism lies in the transformative potential

of Al to enhance teaching and learning, empower
educators, and ultimately improve educational
outcomes for all students. CDE and CEl stand ready to
support you with guidance, tools, and resources. This
roadmap also acknowledges how a globally available
technology can be piloted and embraced in our state’s
unique context. Colorado’s essential skills include our
commitment to fostering entrepreneurial competencies
in every student, embracing Colorado’s commitment
to ensure that our students are equipped with the skills
necessary to not just work but lead and thrive in an
ever-evolving world.

We deeply appreciate those who contributed to the
development of this roadmap; the Gill Foundation who
made the work possible through their financial support;
and the leaders and educators who commit to moving
this work forward.

We invite you to explore the Colorado Roadmap for Al
in K-12 Education and join us in this exciting journey.

Warm Regards,

| . ()
% £ m.eé/.{f%m /,7 Y ;,,_Z.:.a .

Susana Cérdova Rebecca Holmes
Commissioner of E:'L

President and CEO
Education

& . Colorado Education
Colorado Department u Initiative

of Education
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As our knowledge and understanding of Al continue to evolve, this roadmap and
its guidance will be updated to reflect the latest advancements and insights.

Always refer to Colorado Education Initiative's website for the most recent version!
https://www.coloradoedinitiative.org/projects/ai-in-colorado-education/
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Opportunities and risks. Promise and peril. Hope and
skepticism. Not only is Al ushering in immense technological
transformation, it brings with it the necessity of holding
multiple truths simultaneously. Al offers unprecedented
opportunities to reshape educational experiences and
outcomes. It also brings significant risks that need to be
carefully managed, with an eye to a national and global
learning agenda and a grounding in context specific to
Colorado. We have seen past technological innovations fall
short of their promise to drive substantive improvement

on some of education’s most intractable challenges. With
a thoughtful approach and shared effort across multiple
organizations, this moment can be different.

Artificial intelligence, or Al, is technology that
enables computers and machines to simulate
(some) human intelligence and problem-solving

capabilities (IBM). Further detail on Al Definitions
can be found in Stanford University’s Human-
Centered Artificial Intelligence Definitions.

While Al is impacting many fields, this roadmap is specifically
designed for K-12 public education. It is the result of months
of collaboration and work put forth by over 100 stakeholders
from across Colorado. The Al in Education Steering
Committee for Colorado launched in December 2023 to
focus on Al advancements and opportunities and explore
the future of education in Colorado. Recommendations
from five different working groups and a student advisory
panel informed the steering committee’s overall guidance.
Thought partners from national organizations provided
insight and advice, yet the final set of recommendations are
contextualized by Colorado’s specific education landscape.

This roadmap provides practical insights for integrating Al
into education, focusing on how it can enhance teaching,
impact learning, and promote equity and inclusion, and

how policy and tools can support these shifts. Thisis not a
technical document, nor will it answer all of the questions on
the minds of educators, families, and communities. While
we cannot predict what the landscape of education infused

1 Impact Research, Al Chatbots in Schools

OVERVIEW AND PURPOSE

with Al will look like in a few years, we can use what we know
to guide us. We know the usage of Al among students and
educators has increased substantially in the past year.! We
know that managing complex innovation requires clear vision,
strong leadership, effective communication, stakeholder
engagement, and continuous improvement. And we know
that essential and deeply human skills such as collaboration,
critical thinking, and creativity are only rising in importance.
These key themes inform each working group and are
embedded throughout their recommendations.

“Technology has completely changed the way we
live - and the way we think, behave, and relate to
each other.... Technology and its aftereffects - on

culture, behavior, and attitudes - have broken the
cycles of generations to form something novel.”
—Jean M. Twenge, PhD, Generations

This technology has more potential than past innovations to
reshape teaching and learning. By integrating Al thoughtfully
and responsibly into the classroom, educators can enhance
learning experiences, support diverse student needs, and
prepare students for the future. The guidance in this
roadmap aims to empower educators and policy makers
with knowledge and tools to leverage Al effectively, fostering
a more engaging, inclusive, and innovative educational
environment. Most importantly, this is an invitation to
reshape educational systems, giving Colorado’s young
people a competitive edge and engaging them in relevant
learning experiences regardless of their zip code.

The roadmap is limited in that it can only provide guidance
based on what we know now, more eloquently summed

up by one of our working group members, John Sepich, “I
always call these kaleidoscope moments. A slight twist of
what we know and a whole new world appears.” The value
and benefit will be in the journey that we embark on together
as stakeholders who care about learning in Colorado
classrooms. Guidance will evolve as better understanding of
opportunities and risks emerges in the near future.
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CEI convened five working groups
related to advancing equity using
Al, improving the role of teaching,
Al policy recommendations, Al
curriculum development, and
evaluating Al teacher tools. Working
group members are detailed in

the Acknowledgements section
and represent K-12 education,
industry, postsecondary education,
community and parent groups, Al
experts, philanthropy, workforce,
state agencies, and CDE. The

core insights and strategic
recommendations of each group
are reflected in the consolidated
sections that follow.




Al must serve to
make the experience
of teaching and
learning more
human, not less; to
support students to
build deeper critical
thinking skills, not
just stop at the
easily accessible
answer; and to
allow us to leapfrog
over long standing
equity gaps related
to the digital

divide, empowering

students in every
community to be
leaders in an Al-

enhanced world.

WORKING GROUP RECOMMENDATIONS

RESHAPING TEACHING AND LEARNING

Al offers tremendous potential to enhance teaching and
learning to make the educational experience more human,
relevant, and meaningful. By focusing on why we choose

to integrate Al before moving to how we do so, Colorado
education leaders can ensure that it enriches the teaching
and learning process to meet current and emerging goals to
develop future-ready students.

Al presents opportunities to elevate academic rigor, enhance
learning environments, and provide individualized student
support. Students and teachers can interact with Al to
access personalized and localized approaches that make
learning more engaging and align with research-based best
practices for fostering deeper understanding and retention
of material. Al can facilitate deeper learning by encouraging
students to explore complex concepts and ask thoughtful
questions, and can also tailor lesson content for a local
context or individualized students’ needs.
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As educators, we aspire to prepare students for their future,
which will be different from our past. The four Cs of digital
literacy are core to a student navigating an Al-infused future:
critical thinking, creativity, communication, and collaboration.
It's crucial for students to grasp important concepts
like Al “hallucinations,” data privacy, and the potential for
bias in Al. The challenge is multidimensional: educators
need tools to evaluate Al-driven teaching resources and
resources to simultaneously build understanding of Al in
students for Al literacy. Students need to know how to use Al

technology effectively and understand the ethical and safety
considerations associated with it.

“Even in entry level jobs we're
seeing that companies are
expecting people to be able to
understand and implement Al

... It’s becoming so critical that
schools are teaching it for the
future success of students.”

—Colorado student

TeachAl has developed six Principles for Al in Education to support schools in developing Al guidance, including
promoting Al literacy. Al literacy refers to the knowledge, skills, and attitudes associated with how Al works,

including its principles, concepts, and applications, as well as how to use Al, such as its limitations, implications,
and ethical considerations. Examples in practice include:

— The Al4K12 Five Big Ideas in Al describe what — Gwinnett County Public Schools’ Al Learning
every K-12 student should know about Al and what Framework clearly defines the skills required to
they should be able to do with it. become Al Ready and embeds Al-Ready learning

across content areas.
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GWINNETT COUNTY PUBLIC SCHOOLS
Al LEARNING FRAMEWORK
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Source: The Artificial (A1) for K-12 Initiative (Al4K12)
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As Al continues to evolve, it will be important to update local
graduation requirements to include Al literacy, data literacy,
and ethical Al use, promoting responsible Al use as part of
digital citizenship education, building on the recent updates
to Colorado’s Computer Science Standards. By providing
basic Al literacy education and connecting it to data literacy
and related fields, we can prepare students to navigate and
succeed in an Al-driven world.

Enhancing the Teaching Profession

Al creates new possibilities to enhance the teaching
profession by supporting increased time on activities that
lead to improved student outcomes and improved teacher
efficacy and satisfaction, and decreased time on activities
that could be automated using technology?. In Colorado,
like many states across the country, we are experiencing

a shortage of teachers. Fewer people are pursuing the
teaching profession and retention rates have dropped. The
promising ways that Al will reshape teaching and learning
can ground us in a hopeful future for the profession. Keeping
in mind that educators are the experts, and expertise is
essential for effective Al usage, Al technology may provide
one way to rethink the role of teachers. Al technology can
provide teachers opportunities to focus more on engaging
with students, refining pedagogical strategies, and
collaborating with colleagues.

While some speculate that educators will be replaced by
Al technology, it is important to remember that teaching
is fundamentally human and that the learning that comes
through human interaction is of utmost importance.
Students recognize this value.

2 McKinsey & Company, McKinsey Global Teacher and Student Survey

For new teachers or those considering entering the
profession, the use of generative technology might be a
draw, positioning the profession as forward-thinking and
dynamic. Al’s assistance in lesson planning and curriculum
development can make the transition into teaching smoother
for novices. This support can help mitigate overwhelming
aspects of the early years in teaching.

Educators can leverage Al to support diverse learning needs,
implementing tools that align with the Universal Design

for Learning (UDL) framework. This approach helps create
inclusive learning environments where every student has
the opportunity to succeed. Assistive technologies powered
by Al, such as screen readers and text-to-speech devices,
can accommodate diverse learning needs and preferences,
making education accessible to all students, including those
with disabilities.

“| think the key thing that
teachers need to understand
is that although Al has the
capability to ... do a lot of
what teachers do, and it

has the capabilities to teach

in a very efficient way, |
think teachers still need to
understand that there is no
such thing as replacing that
human interaction between
students and teachers.”
—Colorado student
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The following outlines some potential uses and limitations of Al
for students and teachers, providing a balanced view of how Al
can enhance educational practices while emphasizing areas where
it cannot replace human capabilities. As Al changes, the use and
limitations will change.

HOW Al CAN SUPPORT STUDENTS:

1. Personalized Learning: Tailor educational content to match each student'’s learning pace and style,
helping students learn more efficiently by offering individualized resources and strategies that
align with their learning goals, styles, and needs.

2. Comprehensive Learning Support: Act as a thinking partner for students by providing instant help
with homework and assignments, assisting in creating study schedules, flashcards, and practice
quizzes, and serving as a real-time tutor.

3. Critical Thinking and Skill Development: Help students develop critical thinking skills by providing
feedback and coaching, fostering the ability to evaluate Al-generated outputs critically. Offer
interactive exercises and tutorials to build specific skills, such as coding, writing, or math, catering
to students’ unique needs and interests.

4. Collaboration and Creation Tools: Enable group projects and peer learning through collaboration
platforms and tools that allow students to work together effectively, and even remotely. Foster
creativity and innovation through art, music, and other projects by providing inspiration, suggesting
improvements, and helping bring students’ imaginative ideas to life.

5. Language Learning: Facilitate language acquisition through conversation practice, vocabulary
building, and grammar correction.

6. Accessibility: Enhance access to learning materials for students with disabilities through real-
time translation, wearable technology, emotional recognition software, communication assistive
technology, and more.

/. Career Exploration: Provide information about various career paths, suggest courses and skills to
develop, and help students explore their individual interests and future opportunities.

8. Engagement and Motivation: Use interactive content and personalized feedback to make learning
more engaging and motivate students. Track progress and adjust difficulty levels to keep students
challenged and interested, promoting a sustained love for learning.

“l have found Al to be very helpful for learning inside and
outside of school. | use it to help learn languages by having

a back and forth verbal conversation with the Al in a foreign
language, asking lots of questions to nurture curiosity,
explain things in a simpler manner, etc.” —Colorado student
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HOW Al CAN SUPPORT TEACHERS:

1. Curriculum Development and Lesson Planning: Assist in generating ideas, creating templates, and
unpacking standards to align with educational requirements.

2. Personalized/Individualized Learning: Identify differentiation strategies, adjust readability levels,
translate materials, and aid in adapting the curriculum to diverse student needs.

3. Enhance Instruction: Generate diverse content in various modalities, facilitate UDL, and help
teachers deliver content in engaging ways.

4. Grading and Assessment: Create rubrics, assist with grading assignments based on provided
criteria, and support students in self-evaluation.

5. Data Analysis: Assist with progress monitoring and analyzing student performance data to inform
teaching and enhance communication with families regarding student progress.

6. Administrative Tasks: Support record keeping and routine communications, reducing
administrative burdens.

/. Professional Growth and Development: Provide information on emerging pedagogical strategies,
analyze teaching practices, and offer individualized feedback and coaching.

WHERE Al FALLS SHORT:

1. Emotional and Cultural Nuances: Al is limited in the ability to read emotional cues, understand
cultural contexts fully, or establish genuine human connections with students.

2. Complex Decision-Making: Al cannot yet handle tasks that require nuanced human judgment or
emotional intelligence.

3. Personalized Interaction: While Al can generate communication materials, it cannot replicate the
personal touch, discretion, nor empathy of human communication. Nor can it stand in for peer to
peer exchange that is key to the development of interpersonal competencies.

4. Contextual Adaptation: Al may not effectively handle current events or the subtle nuances of
language and culture, potentially leading to biased, inappropriate responses.

5. Human Oversight: Al-generated content and assessments still require teacher review to ensure
accuracy, fairness, and alignment with educational goals.

“l think a key part of using Al as a student is using it
as a tool ... creating things like flashcards based off

your notes ... sort of helping you be more efficient at a
particular task.” —Colorado student
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The Framework for Improving the Role of Teaching with Al
was created collaboratively with working group members

to support the use of effective Al strategies to enhance
educators’ instructional, supportive, and administrative roles.

Al can generate individualized feedback on student
assignments quickly and accurately, saving educators
valuable time. This allows teachers to focus more

on engaging with students and providing meaningful,
personalized instruction. Additionally, Al enables the
creation of innovative and engaging learning experiences
that were previously unimaginable. Educators can use

Al to design personalized learning experiences, create
interactive simulations, and provide diverse perspectives
from historical events.

Al has the potential to tailor learning experiences to

each student’s unique needs and progress, both during
normal school hours and outside of them, ensuring that
every student receives the support and challenges they
need to thrive. Al-driven platforms can adapt to learners’
strengths and weaknesses, offering customized pathways
that promote curiosity and critical thinking, helping them
master subjects at their own pace. Furthermore, educators
can access a wealth of resources and templates that can
be customized to fit their classroom needs, ensuring that
lessons are well-planned and impactful. An Al-powered
lesson planning tool can also suggest activities and
assessments that align with Colorado state standards and
curriculum objectives.

Al is a valuable tool that can significantly enhance
educational efficiency and effectiveness by handling
repetitive and data-intensive tasks. However, Al must be
used judicially, with teachers maintaining the final oversight
to ensure that the educational experiences are personalized,
culturally relevant, and emotionally supportive.

Teacher Support and Professional Learning

Professional learning and support are paramount to the
successful implementation of Al in education. Educators
need dedicated time and space to build their own knowledge
and explore the possibilities Al can offer, fostering an
environment where curiosity and collaboration are
encouraged. Providing clear guidance and coaching
allows teachers to experiment with Al in low-risk ways,
enhancing their understanding and confidence in using
these tools. Ongoing professional development is crucial
as Al technologies evolve, ensuring that educators remain
informed about new tools and their applications.

By offering continuous coaching and training, teachers
can better understand Al's role in the classroom, including
its benefits, potential biases, and responsible use. This
preparation helps educators integrate Al effectively,
enhancing their teaching methods and equipping students
with essential skills for future careers. It is vital that
teachers have the opportunity to explore and learn about
Al both individually and collectively. Without sufficient
time dedicated to Al professional learning, teachers may
be hesitant to incorporate these technologies into their
classrooms, ultimately depriving students of important
opportunities and skills. Continued focus on robust teacher
support and professional learning will be essential to
maximize the positive impact of Al on student learning.

Integrating Tools for Instruction and Curriculum

The working groups investigated the use of Al tools and
strategies to help reduce the digital divide, close equity gaps,
and deliver content in more relevant ways. For a resource

to be usable, it must be safe and aligned with policies and
practices. Evaluation of resources for use in education could
happen at the classroom level, the school level, or the district
level. While safety and privacy are crucial considerations
provided by many companies, they constitute only a part

of the broader decision-making process when choosing a
resource. Ongoing research and evaluation are important to
determine the effectiveness of these new learning methods
as they evolve.

12 | Colorado Roadmap for Al in K-12 Education: Guidance for Integrating Al into Teaching and Learning


https://docs.google.com/document/d/1db5DFh27nmySTsSkVUKwHX8AtB4vSMfeugljd1o0DgA/edit
https://docs.google.com/document/d/1db5DFh27nmySTsSkVUKwHX8AtB4vSMfeugljd1o0DgA/edit

Working group members collaborated to create the
following tools to these ends, developed through the
lens of educators and with students at the center.
These resources are intended to provide educators
and leaders with tools they can take and use as is,
or revise and tailor for use in their own classrooms,
schools, and districts. While curriculum, resources,
and apps will continue to evolve, having a way to
evaluate them or a set of criteria against which to
consider their effectiveness might be helpful.

1. The If and How Checklist, which
provides a guide to “if and how”
for Al usage in the classroom

An Al Resource Evaluation Tool,
based on International Society for
Technology in Education’s (ISTE)
Teacher Ready Evaluation Tool



https://teacher-ready.iste.org/tool/?_ga=2.221848720.986016686.1719772428-643403301.1715785593
https://teacher-ready.iste.org/tool/?_ga=2.221848720.986016686.1719772428-643403301.1715785593
https://teacher-ready.iste.org/tool/?_ga=2.221848720.986016686.1719772428-643403301.1715785593

WORKING GROUP RECOMMENDATIONS

ADVANCING EQUITABLE
ACCESS FOR ALL LEARNERS

Al offers significant potential to increase educational access
for those who have been furthest from opportunity. School
districts should explicitly connect district equity priorities

to their Al implementation efforts, giving specific attention
to ways that Al can either perpetuate or break through the
patterns that have emerged in past efforts related to digital
divides and STEM (Science, Technology, Engineering, and
Math) access and success. In addition to Colorado’s unique
rural context—with the vast majority of school districts being
rural or small rural—demographics are shifting in many
Colorado school districts toward an increasing number of
multilingual students. Therefore, Al efforts in Colorado can
and should pay special attention to opportunities to reach and

engage emerging bilingual learners. The emergence of Al is
just one more accelerant of the global nature of the economy
in which today’s students will work and lead, making comfort
working in technology-enhanced ways across lines of cultural
and ideological difference ever more important.

Student, Family, and Community Engagement

As school districts consider how to implement Al, a
successful approach will include a proactive plan to

work with students and families and engage their wider
community. Community engagement and collaboration
strategies that are inclusive and reflective of the background
and needs of students, families, and educators have a higher
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likelihood of success. Like other technological leaps and
disruptions, Al will likely be a driver of the type of change
that is best navigated through highly communicative and
collaborative approaches.

Actionable strategies include establishing structures

for stakeholder engagement, such as an Al task force or
advisory committee to ensure diverse perspectives and
needs are addressed. Such a group could be composed of
local business representatives, community leaders, parents,
students, and educators. This group might be charged with
regular policy review, school or district data collection on
usage and comfort, and/or considering student and educator
feedback to ensure Al tools meet the diverse needs of the
school population.

Digital Divides: The disparities in access to, use of,
and benefits from digital technologies.

- The digital access divide refers to inequitable
access to connectivity, devices, and digital
content.

The digital design divide means that there are
unequal opportunities for educators to develop
their professional capacity to design learning
experiences that utilize or build technology
skills for students.

Equally important but less visible is the digital
use divide, where students who engage with
technology solely as passive consumers miss
out on opportunities to analyze, build, and
create.

Additional terms in this section are included in
the EDSAFE Al Alliance K-12 Al Policy Lab: Key
Terminology.

Other actionable strategies include maintaining clear and
consistent communication regarding how Al is being used

in school, including benefits and challenges, emphasizing
how learning about Al can boost students’ future
competitiveness. Share a list of approved Al tools, along with
clear guidelines for using them responsibly. Create a one-

page, accessible guide to help students and the community
understand its importance and application. Consider social
media, newsletters, virtual and in person town halls, and
round tables to share updates and gather input. Limit the
use of blocking tools, as students will likely use Al at home,
which could inadvertently deepen the access divide.

Equity and Inclusion Strategies

While progress has been made, a digital access divide still
exists in Colorado. Reports estimate that 64,878 Colorado
households lack consistent access to the internet for
educational purposes®. Mitigating this gap is foundational
to providing all students with equitable opportunities.

As a state, we are continuing efforts to provide every
student with effective connectivity and functional devices,
including through the Colorado Broadband Office, Colorado
Department of Labor and Employment’s Digital Equity,
Literacy, and Inclusion Initiative, and the Colorado BOCES
Association. Continued coordination across efforts will be
important, as will ensuring students have more than just a
smartphone for education device access.

What we ask students to do with technology is core to
addressing the digital use divide: students should use
technology not just to complete passive assignments that
were once on paper, but to analyze, build, produce, and
create. The opportunities we provide for educators to
learn, collaborate, and make sense of Al moves us closer
to mitigating the digital design divide. When creating
future budgets, schedules, professional learning plans, and
resource allocations, it will be essential to allocate time
and resources for educators to adapt and enhance their
technology practices.

As part of an existing Al task force or implementation team,
consider using indicators that measure how effectively Al
tools are distributed and utilized across different student
groups. These might include qualitative and quantitative
metrics on Al access, engagement levels, and educational
outcomes by demographic. In considering use of Al tools,
evaluate the value and effectiveness for student populations
that include those with special needs and students who are
multilingual learners.

Ethical Considerations and Bias Mitigation

A top concern from educators regarding the use of Al is
cheating, which is only one of the ethical considerations
with Al. Current Al detection tools are already failing

3 Institute of Education Sciences, Internet Connectivity Across Colorado; Colorado Broadband Office, Closing the Digital Divide
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to be helpful to districts as Al “learns” and improves. A
more effective approach is to establish guidelines for the
ethical use of Al and integrate these into existing conduct
policies and practices, recognizing that students will need
a space to learn alongside adults about appropriate use

of a new technological tool. Teach students to leverage

Al productively and ethically, including through reflection
on their own academic skill development. Further, teach
students and educators to critically evaluate Al outputs.
Implement a robust framework for ethical Al use in schools
that includes guidelines on data privacy, bias mitigation,
and the equitable use of Al. Evaluate Al tools for bias and
regularly train staff on how to report and handle instances of
Al bias or discrimination.

Infrastructure and Resource Allocation/Access

Ubiquitous and equal access to Al technologies and
educational resources statewide will be essential for
ensuring all Colorado students can benefit from the
advancements in learning tools. Statewide organizations

have critical roles to play to make this a reality for our state,
making sure that local control drives innovation and learning
without leaving some Colorado students behind.

Colorado lacks a current statewide assessment of the
disparities in access to classroom technologies and
educational resources among students in different regions
and schools. Al can be the driver for our state to begin to
conduct comprehensive audits to identify gaps in technology
resource distribution, focusing on underserved and rural
areas. Such an effort can identify and address gaps in device
and internet access across different student groups, as

well as drive an understanding of district-level resources for
education technology. Based on these findings, Colorado
can develop targeted programs that provide necessary
equipment and software to bridge these gaps. Districts can
then establish a continuous feedback loop with students,
families, and educators to assess the effectiveness of these
initiatives and refine as needed.

“Al reveals the biases
that we have within
our own culture,
because the images in
these datasets reflect
the representation in
our society.”
—Colorado student
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WORKING GROUP RECOMMENDATIONS

DEVELOPING POLICY FOR
TRANSPARENT AND ETHICAL USE

Colorado’s unique local control context empowers local
school districts to adopt their own policies, limiting the
state department of education’s ability to dictate local
technology policies. Even so, Colorado’s current Student
Data Privacy rules are among the most protective in the
nation. The policies and practices to safeguard students
largely already exist, and can benefit from regular review as
technology advances. Because policy guidance stretches
across multiple areas related to Al in education, we offer the
following guiding tenets as prudent for school districts to
begin with.
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Guiding Tenets

Transparency is Key

Transparency is crucial in communicating the use of Al
across all contexts. Stakeholders, including educators,
students, and families, need to understand how Al is being
utilized and the benefits it brings. Open communication
about Al use helps build trust and ensures that all parties are
informed and engaged.

First Draft Thinking

Encourage a “first draft thinking” approach that fosters a
sense of safety to explore and experiment with Al tools,
protecting personally identifiable information and guarding
against bias. In Colorado’s context of local control and the
rapidly evolving nature of Al, roadmap recommendations
prioritize fluid guidance over rigid policy approaches. This
flexibility allows Colorado schools and districts to adapt
quickly to new developments and maintain relevance in Al
strategies, while state agencies can be positioned to rapidly
learn alongside them.

Promote a Positive Approach

Given the fast pace of technological change and the need
to make it safe to try new tools, focus on a list of “yes’s” and
“do’s” rather than “no’s” and “don’ts.” This positive approach
encourages exploration, experimentation, and innovation
while maintaining safeguards to protect privacy and ensure

ethical use.

Regular Review and Updates

Al plans should be reviewed semi-annually to keep pace with

technological advancements and evolving educational needs.

If a separate Al policy is created at a state, district, or school
level, it should align with current privacy and security policies
and be subject to regular reviews to ensure its continued
relevance and effectiveness.

Principles Over Policy

In this dynamic landscape, principles should guide

our actions more than static policies. By emphasizing
principles such as transparency, ethical use, and continuous
improvement, we can create an environment where Al is
used responsibly and effectively to enhance education.

The policy section aims to provide a comprehensive
framework for integrating Al into education, ensuring
that its use is ethical, transparent, and supportive of our
educational goals.

Policy Recommendations

Student Data Privacy

Regular policy and vendor contract review will be ongoing. In
doing so, understanding the data usage in Al model training
is crucial, as policies must reflect the iterative and generative
nature of Al tools. This involves proactively using certain
student information to train Al tools while ensuring bias
elimination. Transparency in how data is used to produce
outputs from prompts is essential. Clear communication
about what data is being used, its storage duration, and data
sharing practices with subcontractors or partners enhances
data transparency. Additionally, considering how APIs
function as gatekeepers for data usage by providers is vital
for effective data utilization.

Acceptable Use

To establish a clear framework for acceptable Al use, it is
essential to define specific use cases for both students and
staff. This model can help delineate permissible, cautious,
and prohibited uses of Al within the educational environment.
Furthermore, transparency in critical decision-making
involving Al is crucial. Institutions should disclose when
and how Al is utilized in critical decisions, drawing from
examples such as Colorado’s new Consumer Protections
for Artificial Intelligence law. This approach ensures

that stakeholders are aware of the Al’s role and can trust
organizational decision-making processes.

Discrimination and Harassment

To address bias in Al outputs and uses, it is essential to
integrate Al considerations into safe school policies, clearly
outlining disciplinary actions for inappropriate Al use by
students. Additionally, it is crucial to ensure that all parents
are notified of and agree to a safe school policy, updated to
include terms related to Al usage. This approach not only
promotes a safe and fair learning environment but also
fosters accountability and transparency between the school
and the families it serves.

Procurement

While learning about Al tools in education, it is advisable

to avoid long-term vendor contracts and instead opt for

pilot windows to test these tools. This approach allows for
flexibility and adjustment based on initial results. Additionally,
it is crucial to select Al tools that align with educational
priorities, and provide for student-driven feedback to

guard against bias. This ensures that the tools support the
overarching goals of the educational institution and promote
an inclusive learning environment.
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Ethics, Transparency, and Disclosure Policies

To improve our educational approach, we must first evaluate
our curriculum and clearly define what we aim to assess

in our students. Teachers can anticipate and integrate
appropriate Al usage within their instructional planning.
Additionally, it is crucial to engage families in understanding
the evolving role of technology in learning. Families also
need to understand how the concept of “cheating” will
change with Al integration and also be informed about clear
processes for reporting and addressing instances of bias or
errors in Al systems. Additionally, an appeal process must
be established, allowing students to contest Al grading and
accusations of Al use. Look to industry for examples: IBM Al
ethics, Microsoft's Responsible Al Principles, Responsible
Innovation Framework.

Student Use of Al

Be open to rethinking academic integrity; include clear
definitions of plagiarism and academic dishonesty while
emphasizing how students can responsibly use Al as a
tool, eliminating the need for a separate Al plagiarism
policy. Additionally, providing basic Al literacy education is
essential, linking it to data literacy and career readiness. It
is also crucial to teach students how to verify Al-generated
information for truthfulness, ensuring they can critically
assess the accuracy of such information.

Teacher Use of Al

Al can allow educators to focus more on creating robust
learning experiences instead of repetitive tasks like grading
papers. Like students, teachers will need time and support
to experiment with new tools. To integrate Al effectively in
educational settings, it is essential to prioritize accuracy and
vetting, ensuring that teachers carefully vet Al-generated
information before using it in their classrooms. Providing Al
literacy training is also crucial; teachers should be educated
on data privacy, ethics, and responsible Al use. Transparency
in Al use should be encouraged, with teachers disclosing
their Al usage to students and inviting feedback to foster a
collaborative environment. Teachers should collaborate on
classroom usage approaches, so that students have clear
expectations across learning environments.
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NEXT STEPS

While caution is warranted, our understanding of how Al can improve learning and enhance the role of educators is continually
expanding. By establishing a shared learning agenda focused on both risk mitigation and the ethical, responsible use of Al, we
can ensure that students across the state benefit equitably and evenly. To this end, the final recommendation of this Roadmap
is that all of Colorado’s stakeholders and organizations commit to collaboration and continuous learning. Embracing the
principle that “together is better,” especially during times of change, will enable us to navigate the complexities of Al integration
more effectively. Collective sensemaking will better serve Colorado’s educational community than isolated efforts, fostering a
more unified and informed approach to Al in education.

Recommendations to School Districts

Create the conditions to learn from early adopters, national leaders, and statewide efforts. This may require a new
or augmented role in many school districts and a reallocation of resources in others.

Create a community task force for ongoing feedback on Al policy and practice, with robust and intentional
participation from students.

Begin or broaden communication efforts to families related to Al usage and approaches.

Conduct or update an audit on student internet and device access.

Prioritize an approach to Al that closes digital divides and opportunity gaps.

Invest in differentiated educator professional learning.

Create and update acceptable use frameworks in partnership with students, families, and educators.
Update conduct and discipline policies.

Review and augment existing data privacy policies and vendor agreements.
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Recommendations to Statewide Organizations

— Establish committees and working groups to drive statewide coherence and support Colorado’s progress on Al in
education over the next 24 months. These may include:

» Technical advisory committee
» Ongoing learning communities
» Student advisory panels

— A Colorado summit for learning and exchange between educators, policymakers, and support organizations.
— Create new and strengthen existing educator networks for cutting-edge teachers and administrators.
= Consider a statewide audit related to, at a minimum, student internet and device access.

— Consider the benefits of adopting statewide digital literacy standards or strengthening existing imbedded
standards.

— Study current approaches and investments related to Open Educational Resources (OER) in Colorado and in other
states to drive a sustained investment that improves access to resources across Colorado.

— Consider particular areas for statewide research into Al-enhanced tools to address ongoing Colorado challenges
(e.g. Individual Career and Academic Plan (ICAP) production, secondary math, etc.).

— Work with districts to understand the costs related to teacher professional development and tool and curriculum
adoption; consider statewide purchase agreements to help small districts with pricing.
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RESOURCES

Please note that this is not a comprehensive list but a starting point to guide your exploration and adaptation of Al tools in
education. As our knowledge and understanding of Al continue to evolve, the Colorado Roadmap for Al in K-12 Education will
be updated to reflect the latest advancements and insights. Please complete this form to share additional Al in education
resources and/or to receive future updates or revisions to this roadmap.

General Al in Education Resources

aiEDU.org
Code.org

Common Sense Media, Al Initiative

Digital Promise, Artificial Intelligence in Education

EDSAFEai SAFE Framework

ISTE Artificial Intelligence in Education

Stanford University’s Human-Centered Artificial
Intelligence Definitions

Teachai.org

» Al Guidance for Schools Toolkit

Government and Policy Documents

Office of Educational Technology, Artificial Intelligence

» Designing for Education with Artificial Intelligence: An

Essential Guide for Developers, July 2024

» Artificial Intelligence and the Future of Teaching &
Learning, May 2023

The White House
» Blueprint for an Al Bill of Rights

» Executive Order on the Safe, Secure, and Trustworthy

Development and Use of Artificial Intelligence,
October 2023

» Office of Management and Budget Policy to Advance

Governance, Innovation, and Risk Management in
Federal Agencies’ Use of Artificial Intelligence, March
2024

Colorado Al Resources

Artificial Intelligence Policy Guidance, Colorado
Association of School Boards

Colorado Academic Standards, Computer Science, CDE

CDE's Instructional Support page includes general Al
resources, educator Al training opportunities, digital
citizenship resources, and more

Colorado Digital Learning Solutions (CDLS)’s Al
Resources for Districts and Resources

Open Education Resources Colorado

Other State Guidance

Framework for Implementing Artificial Intelligence in
State Education Agencies, ILO Group

Other State Al Guidance Documents

Review of Guidance from Seven States on Al in Education

Curriculum, Instruction, and
Professional Learning Resources

Al for Equity’s Al Literacy Curriculum Hub: provides
a list of curriculum resources with descriptions,
implementation ideas, and a leader planning template

Al for Education’s Resource Hub: contains many free
resources and tools, including webinars, student

lesson plans, curriculum resources, policy development
resources, Al adoption strategies, and more

One of the most compelling is GenAl Chatbot Prompt
Library for Educators, which supports educators to
differentiate lessons, create rubrics, write newsletters
and email responses, and more

Code.org Al 101 for Teachers
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https://tech.ed.gov/files/2023/05/ai-future-of-teaching-and-learning-report.pdf
https://tech.ed.gov/files/2023/05/ai-future-of-teaching-and-learning-report.pdf
https://www.whitehouse.gov/ostp/ai-bill-of-rights/
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/10/30/executive-order-on-the-safe-secure-and-trustworthy-development-and-use-of-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/presidential-actions/2023/10/30/executive-order-on-the-safe-secure-and-trustworthy-development-and-use-of-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/statements-releases/2024/03/28/fact-sheet-vice-president-harris-announces-omb-policy-to-advance-governance-innovation-and-risk-management-in-federal-agencies-use-of-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/statements-releases/2024/03/28/fact-sheet-vice-president-harris-announces-omb-policy-to-advance-governance-innovation-and-risk-management-in-federal-agencies-use-of-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/statements-releases/2024/03/28/fact-sheet-vice-president-harris-announces-omb-policy-to-advance-governance-innovation-and-risk-management-in-federal-agencies-use-of-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/statements-releases/2024/03/28/fact-sheet-vice-president-harris-announces-omb-policy-to-advance-governance-innovation-and-risk-management-in-federal-agencies-use-of-artificial-intelligence/
https://www.whitehouse.gov/briefing-room/statements-releases/2024/03/28/fact-sheet-vice-president-harris-announces-omb-policy-to-advance-governance-innovation-and-risk-management-in-federal-agencies-use-of-artificial-intelligence/
https://drive.google.com/file/d/1T1nTA0EYR20RIjH4h7LxrwsGkkc-uIQY/view
https://drive.google.com/file/d/1KF362Wz6Np48lFgmC2_0ZOMI6aUqzYet/view
https://www.cde.state.co.us/computerscience/instructionalsupport
https://www.coloradodls.org/ai-resources
https://www.coloradodls.org/ai-resources
https://oercolorado.org/search?f.search=artificial+intelligence&f.general_subject=&f.sublevel=&f.alignment_standard=
https://www.ilogroup.com/wp-content/uploads/2024/06/Framework-for-Implementing-Artificial-Intelligence-AI-in-State-Education-Agencies-SEAs_v1.0.pdf
https://www.ilogroup.com/wp-content/uploads/2024/06/Framework-for-Implementing-Artificial-Intelligence-AI-in-State-Education-Agencies-SEAs_v1.0.pdf
https://docs.google.com/spreadsheets/d/10CtyeCsyD-mwa8g-Y1jZkj1Cirj0__osugH-chzUnVo/edit?usp=sharing
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https://www.aiforeducation.io/ai-resources-main
https://www.aiforeducation.io/prompt-library
https://www.aiforeducation.io/prompt-library
https://code.org/ai/pl/101#:~:text=What%20is%20AI%20101%20for,its%20transformative%20potential%20in%20education.

— ISTE Courses for Educators, including Al Explorations for
Educators, Digital Citizenship in Action, and more

= MIT Al Curriculum for Middle Schools Students

Research and Reports
— EDSAFE Al Alliance K-12 Al Policy Lab: Key Terminology

— Federation of American Scientists

» Establishing a National Center for Al in Education

» Establishing a Teacher Al Literacy Development
Program

— The Value of Al in Today’s Classrooms, Walton Family
Foundation

Articles & Videos

= 2024 Al+Education Summit: What do Educators Need
from Al?

— Co-Intelligence: Al in the Classroom with Ethan Mollick

— How is Al being used in Colorado Classrooms?, Colorado
Public Radio, April 2024

— Sal Khan: How Al will Revolutionize Education

— Teaching Students to Embrace Al Responsibly, Ed Tech
Digest, February 2024

— What we see and what we value: Al with a human
perspective—Fei-Fei Li (Stanford University)
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“aiEDU is proud to support Colorado’s launch of the Al Roadmap.
This Roadmap is a crucial step towards ensuring all students

are prepared to thrive in an Al-driven world. CEl's collaborative
approach to developing this Roadmap exemplifies our shared vision
of embedding Al readiness into the core of teaching and learning
programs across Colorado. As a state known for its forward-
thinking approach to education, Colorado is poised to lead the way
in providing the knowledge and skills necessary for all learners to
succeed as technology continues to evolve.”

—aiEDU
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