WHAT YOUR COLLEAGUES ARE SAYING. ..

Al has transformed education, but since everything is so new, students and teachers
are still looking for the best ways to benefit from it. The authors have broken down a
complex, rapidly evolving subject and generated a framework for teaching Al literacy
to K-12 students. This book provides a foundation for distinguishing science from
fiction and for avoiding the pitfalls that come with the recent breakthroughs in Al

—Philippos Mordohai
Professor of Computer Science, Stevens Institute of Technology
Hoboken, NJ

An accessible entry point into the complex world of Al education, this foundational
resource establishes and explains core concepts while inspiring educators to delve
deeper into Al literacy across disciplines. It is a valuable launching pad for the further
development of Al fluency.

—Sonja Strydom

Deputy Director, Centre for Learning Technologies,
Stellenbosch University

Stellenbosch, South Africa

This handbook is a valuable resource for educators and educational researchers. It

offers practical ways and resources for integrating Al literacy into various subjects,

addressing the interdisciplinary nature of Al. This book will show us how to apply

Al to transform K-12 learning. It is a must-read for everyone who wants to prepare
the future generation for the Al era.

—Thomas Chiu

Assistant Professor, The Chinese University of Hong Kong

Program Coordinator, BSc Learning Design and Technology

Ma Liu Shui, Hong Kong

This is a great addition to your resource library. The authors do a tremendous job

of laying the foundation for why addressing Al literacy is so vital. They follow

it up with some helpful examples of how to do this within existing content that
is taught.

—Kevin Dykema

District Math Specialist, Mattawan Consolidated Schools

Mattawan, MI
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The rapid development of Generative Al has brought us to an inflection in both

society and education. This excellent book by Lyublinskaya and Du is a timely,

balanced, and incisive resource. It offers highly practical guidance for educators

aiming to effectively serve their students and society as we navigate these
transformative times.

—Rian Roux

Lecturer (Pathways), University of Southern Queensland

Toowoomba, Queensland, Australia

At a time when artificial intelligence is reshaping every aspect of our lives, this

book provides a timely guide for educators. Bridging theory and practice, the authors

explain basic Al concepts and offer a framework, practical tools and lesson examples
that can be used by educators to develop students’ critical Al literacy skills.

—Manolis Mavrikis

Professor of Artificial Intelligence in Education,

University College London

London, UK

Teaching Al Literacy Across the Curriculum: A K-12 Handbook is a must-read

for educators seeking to integrate Al literacy into their teaching. This comprehensive

guide offers a pedagogical framework, practical tools, and over 20 lesson ideas,

making Al accessible without needing advanced technical skills. Emphasizing ethical

and responsible Al use, it equips teachers to foster 21st-century digital literacy across
all subjects and grade levels. It is highly recommended for K-12 educators.

—~Zsolt Lavicza

Professor, Johannes Kepler UniversityLinz,

Upper Austria, Austria
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Preface

We live in an age where artificial intelligence (AI) is rapidly
changing everything. Think about it: Al is already shaping how
we shop, how we get our news, and even how doctors diagnose
diseases. It’s no exaggeration to say that Al is transforming
every aspect of our lives, including education. For our students
to thrive in this world, they need more than just the ability
to use technology; they need to understand how it works, its
potential, and its limitations. They need Al literacy. And the
good news is, educators around the globe are recognizing this
urgency. We're seeing a surge of initiatives aimed at integrating
Al concepts into K-12 classrooms (UNESCO, 2022).

Alisn’t just about technology; it’s a fascinating blend of many
different fields. Think philosophy, psychology, neuroscience,
math—they all play a role in shaping how we build intelli-
gent systems. And it’s not a new idea either! Pioneers like Alan
Turing (who gave us the famous Turing test to see if a machine
could think like a human) and Frank Rosenblatt (who developed
early neural networks, the foundation of today’s machine learn-
ing) were already exploring these ideas back in the mid-20th
century (Taylor & Dorin, 2020). Their work paved the way for
large language models (LLMs) like GPT-4, a powerful model that
can understand and generate human-like text. LLMs are already
shaking up fields like education, offering incredible potential for
personalized learning and creative applications. But with this
potential come important questions. How will LLMs affect jobs?
What are the ethical considerations we need to address? As Al
keeps advancing, it’s crucial that we learn to use it wisely and
responsibly, ensuring it benefits humanity and creates a more
equitable society. And that starts with bringing Al literacy into
education.

So how do we actually bring AI literacy into our classrooms?
That’s where things get really interesting! This book dives
deeply into the latest research and best practices for design-
ing engaging lessons that integrate Al literacy into K-12 edu-
cation. We'll explore everything from the Big Five Ideas in Al
(Touretzky, Gardner-McCune, & Seehorn, 2023) to practical
strategies for teaching Al core concepts across different sub-
jects. You'll discover how to empower your students to not only
understand Al but also to develop the critical thinking skills to

xxi
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evaluate its impact and use it ethically and responsibly. Imagine
students designing their own Al projects, collaborating with
their peers, and reflecting on the societal implications of AI! AI
literacy has the potential to spark curiosity, boost critical think-
ing, and foster a love of lifelong learning, but it all comes down
to how we, as educators, choose to integrate it. This book will
help you navigate those choices and ensure your approach is
thoughtful, intentional, and truly beneficial for your students.

Although this book doesn’t delve into the technical intricacies
of Al or its underlying mechanisms, we believe that by engaging
with the book activities and adapting them to your own needs,
you will begin your own Al literacy journey, gaining a deeper
understanding of Al capabilities, limitations, and implications.

In writing this book, we have utilized Generative Al to support
our creative writing process, ensuring our content is insight-
ful and accessible. Generative Al has helped brainstorm ideas,
refine our thoughts, and make sure our message is clear and
engaging. This experience reinforced our belief in the power of
Al tools to enhance creativity and learning. But more impor-
tantly, it reflects our commitment to walking the walk when it
comes to Al integration. We hope this book serves as a valuable
resource for teachers, teacher educators, curriculum develop-
ers, and researchers, offering practical strategies and insights
to bring Al literacy into K-12 classrooms and empower a new
generation of tech-savvy learners.

BOOK OVERVIEW

This book is divided into three parts, each designed to guide you
as you explore how to integrate Al literacy into your teaching.
Throughout the book you will also find different types of prac-
tical tools to support you in bringing Al literacy to your class-
room, including:

e Examples that illustrate specific Al features and
capabilities, provide resources for teaching and
professional development

® Scenarios to engage in discussions around ethical
considerations and potential biases in Al

® Lessons and instructional units aligned with discipline-

specific educational standards that demonstrate ways to
integrate Al concepts across various subjects

e Web resources that include templates, graphic organizers,
and other teaching materials https:/companion.corwin
.com/courses/TeachingAlLiteracy
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Part I provides educators with the theoretical foundations
for integrating Al literacy into existing curricula, so that busy
teachers don’t feel like they have yet another subject to teach.
We begin in Chapter 1 by exploring ethics and social justice
issues related to Al literacy in education. We go on to discuss
the current research about Al in K-12 education and intro-
duce a new pedagogical framework for Al literacy that we
developed (Chapter 2). This framework provides a structured
approach for teachers to foster Al literacy in their students,
guiding them to build foundational knowledge, apply AI con-
cepts to real-world problems, and cultivate ethical awareness
in the responsible use of Al In Chapter 3, we delve deeper
into how this framework can be put into practice, provid-
ing concrete examples and illustrating how it supports the
development of students’ cognitive, social-emotional, and
technological skills. Finally, in Chapter 4 we offer practical
recommendations for educators to prepare for integrating Al
literacy into their curricula.

Part II shifts from theory to practice, providing concrete
examples and strategies for integrating Al literacy into your
existing curriculum. In Chapters 5 through 8 we delve into
specific core disciplines—Science, Mathematics, English
Language Arts, and Social Studies—offering guidance and
examples for different grade bands. When appropriate advo-
cate for using Al tools that allow students to actively explore
the Five Big Ideas in AI: perception, representation and rea-
soning, learning, natural interaction, and societal impact
(Touretzky et al., 2023). To deepen understanding, we draw
parallels between how AI systems function and the pro-
cess of human learning, demonstrating how concepts like
data processing, decision making, and feedback loops can
be mirrored in engaging classroom activities. Throughout
these chapters, we emphasize a thoughtful and purposeful
approach to Al integration. This means carefully consider-
ing learning outcomes, within the specific discipline and in
terms of Al literacy, and designing student experiences that
foster meaningful connections. We also provide guidance on
navigating potential challenges and ensuring that technology
is used effectively to enhance learning.

Finally in PartIII, in Chapter 9 we provide a brief overview of the
current research on assessment in Al literacy, introducing an
Assessment of Al Literacy Framework for evaluating students’
understanding and offering examples of assessment tools that
can be adapted for K-12 classrooms. We conclude the book with
discussion of possible ways Al can transform teaching and
learning in the future.

Preface xxiii
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HOW TO USE THIS BOOK

® Understand the landscape: Begin with Chapter 1 to gain a
broad understanding of global perspectives in Al literacy
education, including important considerations like ethical
issues, equity and access, cultural and social impacts, and
curriculum design.

® Adopt the pedagogical framework for Al literacy: Embrace the
design-create-reflect (DCR) process introduced in Chapter 2
as a foundational approach to integrating Al literacy. This
framework promotes active learning, critical thinking, and
creative application.

® Examine effective practices: Study the examples presented in
Chapter 3 to understand how the pedagogical framework
can be applied in real-world classrooms aiding students in
developing cognitive, social-emotional, and technological
skills related to AL

® Prepare for integration of Al literacy: Use Chapter 4 to identify
strategies for equipping yourself to integrate Al literacy
into curricula, including professional development
opportunities and resources.

® Explore diverse examples: Dive into Chapters 5 through
8 to discover practical strategies for integrating Al
literacy across various grade bands and subjects, with
examples illustrating how Al concepts connect to specific
disciplinary standards and learning objectives.

® Assess Al literacy: Explore and adapt the assessment
resources suggested in Chapter 9 to evaluate student
progress in Al literacy. These resources can help you
measure students’ understanding of Al concepts and their
ability to apply them creatively.

® Adapt to your context: Tailor the strategies and examples in
this book to fit your school’s or district’s specific needs and
resources, creating a customized approach to Al literacy
education.

By embracing the integration of Al literacy in your teaching,
you are not only equipping students with essential skills for
the future but also empowering them to become informed and
ethical users of this transformative technology. Ultimately, you
are the key to fostering Al literacy in your students.

xxiv Teaching Al Literacy Across the Curriculum
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CHAPTER 1

Ethics and Global
Perspectives on Al
Literacy Education

The rapid integration of artificial intelligence (AlI) in education
has raised important ethical concerns, emphasizing the need for
Al literacy to ensure that these technologies are used respon-
sibly and equitably. As Al becomes more prevalent in class-
rooms, it has the potential to enhance learning experiences and
exacerbate existing inequalities if not carefully implemented.
Teachers and students alike must be equipped with the skills
to critically engage with Al, ensuring that it supports fair and
transparent learning environments for all. Globally, AI literacy
education takes on various forms, shaped by regional prior-
ities, resources, and cultural contexts. However, several com-
mon themes emerge across different regions: the importance of
addressing bias and discrimination in Al, the need for privacy
and data security, ensuring transparency in Al decision making,
closing the Digital Divide, and preparing teachers and students
for the Al-driven future (Casal-Otero et al., 2023). This chapter
explores ethical issues and examines how Al literacy education
is being approached across the globe, with a focus on K-12 edu-
cation (Sperling et al., 2024).

ETHICS AND EDUCATION

Al literacy education is essential in addressing the ethical issues
that arise from the increasing integration of Al in education. The
increasing presence of Al in classrooms comes with critical con-
cerns, such as algorithmic bias, privacy violations, and account-
ability in decision making. These concerns have real-world
implications for educational practices and student outcomes.
Teachers must understand how Al operates, not just from a tech-
nical standpoint but also in terms of its societal and ethical con-
sequences. Al literacy can empower teachers and students to
critically engage with technology, giving everyone the tools to
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evaluate the benefits and risks of Al In doing so, students and
teachers alike develop the ability to critically evaluate Al appli-
cations, discern potential biases, and understand the broader
societal implications of their use. With these abilities they are
empowered to make informed decisions that prioritize ethical con-
siderations alongside technological advancements. As the global
landscape evolves toward an Al-driven future, equipping students
and teachers with these essential skills ensures they can navigate
not only the technical complexities but also the ethical challenges
inherent in this new reality. Let’s examine these ethical issues in
more depth.

BIAS AND DISCRIMINATION

As you might already know, Al algorithms are often trained
on historical data, which can carry biases that reflect societal
inequalities. As a result, Al algorithms can perpetuate existing
biases in data, leading to discriminatory outcomes in areas like
admissions, grading, and personalized learning. An Al-driven
grading tool, for example, could unfairly favor students from
backgrounds that are overrepresented in its training data, while
disadvantaging those who don’t fit these patterns. Similarly, in
admissions processes, Al systems designed to predict student
success might disproportionately favor applicants from schools
or regions that historically perform well, which could be influ-
enced by access to better resources, socioeconomic status, or
geographic location. This bias could lead to the system under-
valuing students who are equally capable and from underrep-
resented backgrounds or schools with fewer resources. These
subtle (and sometimes not so subtle!) forms of bias in Al-driven
educational tools can perpetuate inequalities, reinforcing stereo-
types, and creating barriers to success for those already margin-
alized in the system.

Scenario 1.1

Imagine you're a teacher grading two e Essay B: Written by a student

essays on the same topic. who is often quiet in class, rarely
participates, and has missed a few
deadlines. The essay is also well
written, with similar content quality
to Essay A, but has a few more
grammatical errors.

e Essay A: Written by a student who
consistently participates in class,
asks thoughtful questions, and
turns in assignments on time. The
essay is well written but has a few
minor grammatical errors.

4 Part I: Theoretical Foundations
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Questions: o
or different grades?
e How would you grade these two

?
essays? the higher grade?

Just as teachers can unconsciously favor students based on pre-
existing impressions, Al systems can exhibit bias due to skewed
training data or flawed algorithms. In both cases, seemingly objec-
tive evaluations can be influenced by factors unrelated to actual
performance. The halo effect in grading parallels AI's tendency
to generalize based on limited data, whereas confirmation bias
reflects Al’s potential to reinforce existing patterns. Recognizing
and addressing these biases is crucial for ensuring human and
machine assessments are fair, accurate, and equitable.

PRIVACY AND DATA SECURITY

The collection and use of student data raise concerns about pri-
vacy breaches and misuse of sensitive information. As Al systems
in education increasingly rely on collecting data—from demo-
graphic information to behavioral patterns and even health-related
metrics—protecting student privacy becomes a crucial ethical
issue. Without appropriate safeguards, this data could be exposed
to misuse, breaches, or exploitation, putting the security and dig-
nity of students at risk. A relevant example can be seen in the use of
Al-powered health-monitoring tools in schools. Some schools have
adopted wearable devices that track students’ physical activity,
sleep patterns, and heart rates to promote health and well-being.

Although these tools can provide valuable insights into student
wellness and support health interventions, they also collect
highly sensitive biometric data. If this data is not adequately
protected, it could fall into the wrong hands or be used for pur-
poses beyond the original intent, such as insurance companies
accessing student health records or unauthorized third parties
using it for commercial purposes.

Scenario 1.2

Your school decided to use an Al-powered
learning platform that tracks student
progress and behavior. It collects data like
how long students spend on each task,

Chapter 1 ¢ Ethics and Global Perspectives on Al Literacy Education
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Would you give them the same grade

e If different, which one would receive

* The halo effect
is a type of
cognitive bias
where our overall
impression of a
person influences
how we feel and
think about their
specific traits.

¢ Confirmation bias
is the tendency

to search for,
interpret,

favor, and recall
informationina
way that confirms
or strengthens our
preexisting beliefs
or values.

which questions they struggle with, and
even their emotional state based on facial
expressions during online lessons.
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REFLECTION QUESTIONS

e What potential benefits and challenges do you see in using such
an Al-powered learning platform in your classroom?

e How comfortable would you feel with this level of student data
collection? What concerns do you have about student privacy
and data security in this scenario?

e Do you think there are any ethical implications of using Al to
track student emotions during online lessons? How might this
impact the student-teacher relationship or the overall learning
environment?

Although this data can help teachers personalize instruction
and identify students who need extra support, it’s highly sensi-
tive. If this data were accidentally shared publicly or accessed by
unauthorized individuals, it could reveal private details about
students’ learning difficulties, emotional struggles, or even
their home environment (based on background noise during
online classes). This not only violates student privacy but could
also lead to stigma, bullying, or discrimination.

Even with the best intentions, using Al tools in the classroom
requires careful consideration of data privacy. Teachers need
to be aware of what data is being collected, how it’s being used
and stored, and who has access to it. Open communication with
students and parents about data practices is essential to build
trust and ensure ethical use of Al in education.

ACCOUNTABILITY AND TRANSPARENCY

A major challenge in Al use in education is the lack of transpar-
ency in how AI systems make decisions. Al algorithms often
operate as “black boxes,” where the internal processes that
lead to specific outcomes are difficult to understand. This lack
of transparency makes it hard to identify potential biases or
errors, particularly in education, where fairness and equity are
paramount. When decisions affecting students’ futures—such
as admissions, grading, or placement in advanced courses—are
influenced by AlI, the absence of clear decision-making pro-
cesses can erode trust and accountability. For example, in many
schools, Al-powered systems are being used to recommend
students for so-called gifted programs or advanced placement
courses. These systems often rely on a mix of student perfor-
mance data, standardized test scores, and behavioral metrics.

6 Part I: Theoretical Foundations
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Scenario 1.3

Your school is facing increasing pressure to
more effectively identify and support stu-
dents who are high achievers. The current
identification process, relying heavily on
teacher recommendations and standardized
tests, has been criticized for its subjectivity
and potential biases. The school district is
considering adopting an Al-powered place-
ment system to streamline the process and
ensure a fairer, more data-driven approach.

A committee of teachers, administrators,

several vendor proposals. As a member
of this committee, you are tasked with
scrutinizing the Al systems and asking
probing questions to ensure the chosen
system aligns with the district’s val-
ues and priorities. You understand the
potential benefits of Al but also recog-
nize the need for careful consideration
and ethical implementation. What ques-
tions will you ask the vendors to address
concerning transparency, fairness, data
privacy, and the impact on students

and parents has been formed to evaluate and teachers?

If teachers, students, and parents don’t fully understand how
student metrics are weighted and combined, students from
underrepresented groups or those who don’t perform well on
standardized tests may be overlooked, even if they possess the
potential to excel in advanced courses. Without transparency,
it’s nearly impossible to ensure that the Al system is not rein-
forcing existing biases, such as favoring students from more
privileged backgrounds who have better access to test prepara-
tion resources. A transparent Al system would allow educators
to review and adjust the criteria to ensure fair and inclusive
decision making for all students.

REFLECTION QUESTIONS

e How does your Al system make decisions about student placement?
Can you provide clear explanations for the factors considered and
how they are weighted in the decision-making process?

e What specific student data is collected and how is it used?
What safeguards are in place to protect student data privacy
and security?

e How does your system incorporate teacher input and
observations, and how does it empower students in the
placement process? What evidence do you have that your
system is effective in identifying students who are high
achievers and improving their educational outcomes?

Chapter 1 ¢ Ethics and Global Perspectives on Al Literacy Education 7
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DIGITAL DIVIDE:
ACCESSIBILITY ACROSS DISCIPLINES

The Digital Divide goes far beyond simply providing access to
technology (Chang et al., 2014); it’s about ensuring every student
can engage meaningfully with technology. Achieving equity in
Al literacy education requires a multifaceted approach—from
motivating students to offering accessible materials across dis-
ciplines (Roshanaei et al., 2023). As educators, we have a crucial
role in advocating for and implementing solutions that address
these challenges, ensuring that all students have the tools, skills,
and encouragement they need to thrive in an Al-driven world
(Kong et al., 2024). To prepare students for the challenges of the
future, Al literacy should be integrated across curriculum to
broaden access, not just within science, technology, engineering,
and mathematics (STEM) disciplines (Canti-Ortiz et al., 2020).

In this book we provide multiple examples of how AI literacy
can be integrated with various school disciplines such as social
studies, English Language Arts (ELA), science, and mathemat-
ics. For instance, a middle school science unit on ecosystems
(Chapter 5) allows students to explore different types of data-
sets, learning how choices in data labeling and dataset con-
struction influence how computers learn. In an ELA example
(Chapter 7), students examine themes of power, creation, and
creators in literary texts, drawing connections between these
literary concepts and the use of Al for social good. This approach
makes Al concepts more tangible for students and teachers and
illustrates the pervasive influence of technology, fostering a
comprehensive understanding of Al's broader implications.

STUDENT AUTONOMY AND AGENCY

Alsystems that track and monitor students’ activities excessively
can significantly limit their autonomy and sense of control over
their learning. Although these technologies are often designed to
personalize learning experiences and provide targeted support,
there is a risk that they can undermine students’ ability to make
independent decisions about their education. When Al platforms
constantly track student progress, suggest learning paths, or
even intervene in task selection, students may feel like they are
merely following instructions rather than actively participating
in their learning journey. As an example, Al systems that moni-
tor students’ engagement in online classrooms often track met-
rics like time spent on tasks, frequency of clicks, or even facial
expressions during virtual lessons. These systems may flag stu-
dents who are perceived as “disengaged” or “distracted” based on
these data points, prompting teachers to intervene.

8 Part I: Theoretical Foundations
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Scenario 1.4

You're a high school teacher using an or intervention. Perhaps there’s
Al-powered online learning platform that something going on that you're not
monitors student engagement during vir- aware of, and the Al is picking up on
tual lessons. One day, the system repeat- subtle cues.

edly flags a particular student, Sarah, .
for appearing disengaged. However, you ® Trustyour own judgment: You know

know Sarah to be a bright and capable Sarah to be a good student, and

student who actively participates in class you haven’t observed any signs of

discussions and consistently submits high- disengagement during class. You're

quality work. You're faced with a dilemma: concerned that the Al might be

misinterpreting her facial expressions

e Trust the Al: The Al system is flagging or that there might be other factors
Sarah as disengaged, suggesting influencing her behavior that the Al
she might need additional support isn’t considering.

REFLECTION QUESTIONS

e How do you balance the Al's data-driven insights with your own
observations and knowledge of the student?

e Should you intervene with Sarah based solely on the Al's flags,
or should you gather more information first?

e How can you ensure that the use of Al in the classroom doesn’t
create a climate of surveillance and anxiety for students?

e What are the potential consequences of overrelying on Al to
monitor student engagement, and how can these be mitigated?

Although such systems aim to enhance learning outcomes by
identifying students who might need additional support, they
can also contribute to feelings of surveillance, reducing students’
sense of privacy and autonomy. When students feel that every
movement or moment of inattention is being tracked and judged,
they may become more focused on meeting the system’s engage-
ment criteria rather than genuinely engaging with the content.

CULTURAL SENSITIVITY AND DIVERSITY

Al systems can struggle to understand and respond to diverse
cultural contexts, potentially reinforcing stereotypes or margin-
alizing certain groups (Southworth et al., 2023). Careful design

Chapter 1 ¢ Ethics and Global Perspectives on Al Literacy Education 9
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and inclusive datasets are crucial to mitigate this risk. This is
particularly concerning in environments like classrooms, where
students come from a wide range of cultural backgrounds, and
it is critical that all students feel seen, heard, and valued.

Scenario 1.5

You're a middle school English teacher frequently misunderstands their phrasing
using an Al-powered chatbot to help stu- orcultural references. Thisleads to frustrat-
dents practice their conversational skills ing conversations where the chatbot gives
and vocabulary. You notice that whensome irrelevant or even insensitive responses,
of your students, who are English Language  making these students feel excluded and
Learners, interact with the chatbot, it discouraged from participating.

REFLECTION QUESTIONS

e How can you address the cultural insensitivity of the Al chatbot and
create a more inclusive learning environment for all your students?

e Should you continue using the chatbot despite its limitations,
or should you explore alternative tools that are more culturally
sensitive?

e How can you leverage this experience to teach your students
about the potential biases in Al and the importance of creating
technology that is inclusive and respectful of diverse cultures?

e What steps can you take to advocate for more culturally responsive
Al tools in education and ensure that all students have equal access
to the benefits of technology.

Writing styles, argument structures, and even the use of met-
aphors or examples can vary greatly across cultures. An Al
system that is not designed with this diversity in mind might
penalize students for using unfamiliar rhetorical strategies,
even if their reasoning and creativity are strong. This reinforces
a narrow view of what constitutes “good” academic perfor-
mance, which may privilege some students over others.

These interconnected challenges demand a multifaceted
approach to ensure that Al technology serves as a force for good
in education, fostering equitable access, promoting ethical prac-
tices, and empowering all learners to thrive. Having examined
a range of critical ethical considerations in education, we are
now ready to reflect on the broader implications of these issues.

10 Part I: Theoretical Foundations
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REFLECTION QUESTIONS

e How can we, as educators, proactively identify and address
biases in Al systems to ensure equitable learning experiences
for all students?

e What level of transparency is necessary for students and
parents to feel comfortable with the use of Al in their
educational journey?

e How do we avoid overreliance on Al and empower students to
take ownership of their learning?

e Recognizing that Al systems may lack cultural sensitivity, how
can we proactively select and implement Al tools that are
inclusive and respectful of diverse cultures?

GLOBAL PERSPECTIVES
ON AI LITERACY EDUCATION

Global perspectives on Al literacy education emphasize a shared
understanding that Al is fundamentally shaping the future,
making it essential for students worldwide to grasp its impli-
cations. Therefore, it is our responsibility as educators to equip
students with the knowledge and skills necessary to navigate
an increasingly Al-driven world. By fostering critical thinking,
ethical awareness, and responsible Al use, Al literacy empowers
students to engage thoughtfully with these technologies, pre-
paring them to make informed decisions and contribute to a
more equitable and just society in the face of rapid technologi-
cal advancements.

As the world embraces the integration of Al, four key perspec-
tives emerge, each shaping the trajectory of Al literacy educa-
tion: the recognition of AI's growing impact, the emphasis on
foundational skills, the importance of teacher training, and the
pursuit of equity and inclusion. Let’s consider each of these per-
spectives in more detail.

THE RECOGNITION
OF AI'S GROWING IMPACT

The transformative nature of Al is universally acknowledged,
and countries across the world are incorporating Al literacy
into their educational frameworks to prepare students for an
Al-driven future. Students must not only understand Al technol-
ogies but also recognize their societal and ethical implications.

Chapter 1 ¢ Ethics and Global Perspectives on AI Literacy Education 11
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The goal of education is to foster a generation that can think
critically about AI's role in decision making, innovation, and
governance.

EXAMPLE 1.1
Use of Al in Surgery

Alisincreasingly being used to make decisions in health care, finance,
and law. In surgery, Al is being used in a variety of ways to enhance
precision, efficiency, and patient outcomes.

FIGURE 1.1 o Robotic surgery room

Source: istock.com/PhonlamaiPhoto

Students who understand the underlying mechanisms of Al
and its potential biases are better equipped to challenge unjust
outcomes and offer innovative solutions. Al literacy education
helps students recognize that Al technologies can empower
and limit decision-making processes, depending on how they
are designed and deployed. As such, a critical understanding of
Al's impact is essential for students to navigate and influence
the future of Al development and its societal integration.

THE EMPHASIS ON
FOUNDATIONAL SKILLS IN AI LITERACY

At the core of Al literacy education is the development of founda-
tional skills, particularly in STEM. These skills enable students
to not only use Al technologies but also to understand how they

12 Part I: Theoretical Foundations
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function, how to design them, and how to critically evaluate
their applications. Foundational skills in programming, data
analysis, and problem solving are crucial for students to move
beyond being passive users of Al and instead become active
creators and thinkers who can improve and innovate within
the field.

EXAMPLE 1.2

Developing Programming Skills in Elementary Education

Students can develop computational thinking through robotics,
coding, and basic programming as early as primary school.

FIGURE 1.2 o Coding robotsin elementary school

Source: Source: istock.com/insta_photos

Computational thinking teaches students to break down com-
plex problems into smaller, manageable parts, which is a core
concept in developing Al algorithms. Moreover, these founda-
tional skills help students engage with Al technologies from a
multidisciplinary perspective, connecting the technical aspects
of Al with real-world applications across various fields such as
environmental science, social justice, or economics.

THE IMPORTANCE OF TEACHER TRAINING
TO ACHIEVE SUCCESS IN AI LITERACY

Teachers are central to the success of Al literacy education.
We are the ones who introduce students to Al concepts, guide
ethical discussions, and help students apply Al to real-world

Chapter 1 ¢ Ethics and Global Perspectives on Al Literacy Education 13
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problems. However, teaching Al literacy requires a specific
set of skills and knowledge that many of us as educators may
not yet possess. This creates a global need for professional
development and training that equips teachers with the tech-
nical expertise and the pedagogical strategies to integrate Al
literacy into their classrooms. Teacher training in Al literacy
must go beyond the basics of how Al technologies work. It
should also cover the ethical implications of Al so that teach-
ers can facilitate meaningful discussions with students about
these issues. As teachers we need to understand not only the
mechanics of Al but also how to frame Al as a tool that can
either support or undermine equity and justice, depending
on how it is used. Additionally, teachers must be prepared
to guide students in applying Al concepts to solve real-world
problems, making the learning experience practical and
impactful. In Chapter 4 we include research-based recommen-
dations and resources to help you prepare for integration of Al
literacy into your curriculum.

THE PURSUIT OF EQUITY
AND INCLUSION IN AI LITERACY

A central challenge in Al literacy education is ensuring that it
is accessible and inclusive for all students, regardless of their
socioeconomic background or geographic location. Al has
the potential to exacerbate existing inequities if equity is not
addressed properly. Therefore, a global focus on equity in Al
literacy education aims to bridge the Digital Divide and ensure
that Al literacy does not become a privilege reserved for a few.
Efforts to promote equity and inclusion in Al literacy education
involve providing students with access to the necessary tools
and resources, ensuring diverse representation in Al datasets,
and encouraging the development of culturally responsive
Al systems.

EXAMPLE 1.3

Access to Virtual Learning

In situations where financial constraints or geographic barriers
prevent students from learning specific courses, Al-powered edu-
cational platforms can step in to bridge the gap. These platforms,
equipped with vast libraries of knowledge and interactive learning
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tools, essentially act as virtual teachers, offering students the oppor-
tunity to explore subjects and gain valuable skills, regardless of their
circumstances. Al-powered educational platforms can provide stu-
dents with step-by-step tutorials and interactive simulations, guiding
their explorations of topics that are not accessible to themin schools.
These platforms could also connect students with online communi-
ties where they can ask questions, share their projects, and learn from
others with similar interests.

FIGURE 1.3 © Amiddle school student learning electronics
virtually

Source: istock.com/ KarlosVBrito7

By fostering an inclusive approach to Al literacy, educators can
ensure that all students, especially those from communities
that are historically and currently underserved, are empowered
to engage with Al technologies in ways that benefit their per-
sonal and professional development. Equity in Al literacy also
involves preparing students to critically assess how Al systems
affect different communities. This includes teaching students
to question who designs Al systems, whose voices are included
in decision-making processes, and who is affected by the out-
comes. An inclusive Al literacy curriculum encourages students
to think about how AI can be used to promote social good and
ensure that technological advancements benefit everyone, not
just the privileged few.
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REFLECTION QUESTIONS

e How can | proactively adapt my teaching practices to
incorporate Al tools and resources, ensuring that my students
develop the digital literacy skills necessary for the future?

e Inwhat ways can | foster critical thinking, problem solving, and
creativity in my students, ensuring that they are equipped to
navigate a world increasingly shaped by Al?

e How can | collaborate with my colleagues to share best practices
and explore innovative ways to leverage Al in our teaching?

e What strategies can | employ to create an inclusive learning
environment that celebrates diversity and empowers all
learners to succeed in an Al-powered world?

Chapter Summary

The importance of Al literacy extends far beyond mastering tech-
nical skills; it provides a crucial foundation for addressing the ethical
challenges posed by Al integration into society. As Al systems increas-
ingly influence decisions in areas such as healthcare, criminal justice,
and employment, it becomes vital to teach students how to critically
assess the ethical implications of these technologies. Making Al liter-
acy accessible and inclusive ensures that all students understand the
societal impacts of Al, particularly how biases can be embedded and
perpetuated if systems are not designed and implemented responsi-
bly. This chapter underscores that confronting these ethical challenges
requires a global educational approach that adapts to regional contexts
and perspectives.

Al's rapid transformation of the educational landscape makes the
urgency to integrate Al literacy into curricula and pedagogy more
pressing than ever (Lee et al.,, 2021). However, despite its evolving
presence, there is still a notable gap in research and resources for Al
literacy education (Micheuz, 2020; Yue et al., 2021). This poses a sig-
nificant challenge for educators, who need to acquire the necessary
knowledge and skills to effectively introduce Al concepts into their
classrooms (Touretzky et al., 2019). Some countries, recognizing this
need, have already made efforts in promoting Al literacy in K-12 edu-
cation, creating comprehensive Al curricula that address technical
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proficiency and ethical considerations. However, to truly meet the
global challenge, more efforts are needed to ensure development of
educational frameworks that are adaptable to diverse cultural and
regional needs.

Although the foundations of Al literacy may be universal, its application
is not one size fits all. Regional variations in priorities, resources, and
cultural contexts require tailored approaches to ensure that Al literacy
education is relevant and effective across different settings. Teachers
play a pivotal role in this process, guiding students through not only
the technical aspects of Al but also its ethical and societal implications.
As we move forward, the responsibility lies with educators to ensure
that students are equipped with the critical thinking skills and ethical
awareness necessary to navigate an Al-driven world responsibly and
inclusively.

Wrap-Up Questions

e As Al becomes increasingly integrated into education, what
are some key ethical considerations we must address to ensure
responsible and equitable use of these technologies, for example,

o How can we protect student data and privacy in an Al-powered
learning environment?

o How can we ensure that Al algorithms used in education are
transparent, fair, and free from bias?

e How can we foster cross-cultural understanding and collaboration
in an Al-powered world, ensuring that diverse perspectives are
valued and respected?

e How can we leverage Al to address global educational challenges,
such as access to quality education in underserved communities?

e How can we prepare students to be responsible global citizens who
can navigate the ethical complexities of Al in a rapidly changing
world?

The questions that we asked throughout this chapter, though chal-
lenging, are crucial stepping stones on the path to responsible and
informed Al literacy education. We don't expect you to provide imme-
diate answers; rather, we hope this initial exploration has sparked curi-
osity and a desire for deeper understanding. As we progress through
the book, we delve into these ethical dilemmas, global perspectives,
and theirimplications for teaching and learning about Al. Together, let's
navigate the complexities and opportunities that lie ahead.
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