
KISS INSTITUTE FOR PRACTICAL ROBOTICS
WHITE PAPER · AUGUST 2026

Increasing AI Literacy
Through Concrete Learning

A Developmental Framework for AI Literacy Through Autonomous Robotics,
Computer Science, and Competitive Learning

Junior Botball Challenge · Botball Explorer · Botball

KISS Institute for Practical Robotics



Increasing AI Literacy Through Concrete Learning 2

Executive Summary

Artificial intelligence is rapidly reshaping how people learn, communicate, create, and make
decisions. As intelligent systems become increasingly integrated into daily life, AI literacy is
emerging as a foundational educational priority. Yetmany current approaches toAI education
focus primarily on teaching students how to use AI-powered tools rather than helping them
understand how intelligent systems operate, make decisions, and influence outcomes.

This challenge presents a significant opportunity for K–12 education.

While AI literacy frameworks increasingly emphasize computational thinking, critical think-
ing, problem solving, ethical reasoning, and the ability to evaluate intelligent systems (OECD
& European Union, 2026; UNESCO, 2024), many of the systems students encounter today
operate as black boxes. Students can observe the inputs and outputs, but the processes that
connect them often remain invisible.

Botball Explorer was created to address this challenge.

The central premise of Botball Explorer is straightforward: AI literacy is difficult to teach be-
cause most intelligent systems are invisible. Botball Explorer was designed tomake intelligent
systems visible.

Through autonomous robotics and a structured Computer Science curriculum, students en-
counter intelligent systems in a tangible and observable form. They collect data, design al-
gorithms, evaluate outcomes, troubleshoot failures, and refine solutions through iteration.
Rather than simply consuming technology, students learn to understand, evaluate, and im-
prove it.

The Botball Explorer game and accompanying Computer Science curriculum are not merely
alignedwith emerging AI literacy frameworks—they operationalize them. Students engage in
authentic experiences that develop computational thinking, critical thinking, problem solving,
decision making, and intelligent system design while participating in progressively challeng-
ing autonomous robotics activities.

Botball Explorer existswithin a broader developmental pathway spanning Junior Botball Chal-
lenge, Botball Explorer, and Botball. Together, these programs provide a structured progres-
sion through which students gradually develop the knowledge, skills, and dispositions re-
quired to understand, evaluate, and design intelligent systems.

A curriculum is measured by what it teaches. A pathway is measured by what students be-
come. Botball Explorer was designed to produce outcomes, not simply experiences.
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Equally important, Botball Explorer was designed for implementation. The framework can
be adopted through classroom instruction, after-school programs, STEM initiatives, computer
science pathways, summer camps, and competitive robotics programs. Teachers do not need
to be AI experts to facilitate AI literacy. Through autonomous robotics, guided challenges, and
structured computer science instruction, Botball Explorer provides educators with a practical
and scalable pathway for bringing AI literacy into K–12 learning environments.

The thesis of this paper is simple:

Botball Explorer is not just a bridge from Junior Botball Challenge to
Botball; it is a bridge from robotics education to AI literacy education.

Educational innovation is only meaningful if it can be implemented. Botball Explorer was
designed not only to advance AI literacy, but tomake AI literacy achievable for every student—
not just those who already have access, opportunity, or advantage.

1. The Challenge: Preparing Students for a World of Intel-
ligent Systems

Artificial intelligence is rapidly transforming how people learn, communicate, create, and
make decisions. Students increasingly interact with intelligent systems every day, from recom-
mendation engines and search algorithms to generativeAI tools and autonomous technologies.
Yet many educational experiences focus primarily on using these systems rather than under-
standing them.

For the first time in history, students have immediate access to technologies capable of generat-
ing content, making recommendations, recognizing patterns, and performing tasks that once
required specialized human expertise. These tools are becoming commonplace in education,
industry, and everyday life. As a result, AI literacy is emerging as a foundational educational
priority for the next generation.

The challenge facing educators is not simply teaching students how to use AI tools. Rather, it
is preparing students to understand how intelligent systems operate, evaluate the quality and
reliability of their outputs, recognize their limitations, and make informed decisions about
when and how they should be used.
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This distinction is critical. A student who can ask questions of an AI system is not necessarily
AI literate. True AI literacy requires learners to understand the relationship between inputs
and outputs, how systems make decisions, how data influences outcomes, where bias may be
introduced, and when human judgment must take precedence over automated recommenda-
tions.

Current approaches to AI education often emphasize consumption. Students learn to interact
with chatbots, generate content, and leverage increasingly powerful digital tools. Far fewer
opportunities exist for students to observe intelligent systems in action, analyze autonomous
behavior, debug decision-making processes, evaluate performance, or develop an understand-
ing of how automated systems sense, decide, and act within the physical world.

Without these experiences, students risk becoming consumers of intelligent technologies
rather than informed creators, evaluators, and decision makers. As AI becomes increasingly
integrated into society, workforce preparation demands more than familiarity with tools; it
requires a deep understanding of the systems that drive them.

For decades, educators have used robotics to teach programming, engineering, and problem
solving—a tradition that traces directly to Seymour Papert’s pioneering work with the Logo
turtle, the first robot designed expressly as a tool for children’s thinking (Papert, 1980). The
next evolution is recognizing that robotics was never the destination—it was the vehicle. AI
literacy is the destination.

When viewed through a modern educational lens, robotics is not the end goal. It is an acces-
sible, hands-on pathway for developing AI literacy. The robot is simply the first intelligent
system students learn to understand, evaluate, and ultimately control.

This perspective reframes the role of robotics in education. Rather than existing as a standalone
activity or competition, robotics becomes a powerfulmedium throughwhich students develop
the technical knowledge, computational thinking skills, ethical reasoning, and systems-level
understanding necessary to thrive in a world increasingly shaped by artificial intelligence.

The Botball Explorer game and accompanying Computer Science curriculum are not merely
aligned with emerging AI literacy frameworks—they operationalize them. Through au-
tonomous robotics, students encounter intelligent systems in a tangible and observable form.
They collect data, design algorithms, analyze outcomes, troubleshoot failures, evaluate sys-
tem performance, and refine solutions through iteration. In doing so, they develop the foun-
dational competencies that AI literacy frameworks identify as essential for future success.

The central premise of this work is straightforward:

KISS Institute for Practical Robotics Botball Explorer White Paper · August 2026



Increasing AI Literacy Through Concrete Learning 5

Botball Explorer is not just a bridge from Junior Botball Challenge to
Botball; it is a bridge from robotics education to AI literacy education.

By providing students with meaningful experiences designing, programming, testing, and
evaluating autonomous systems, Botball Explorer creates a practical and scalable pathway
for preparing learners to understand, navigate, and shape a future increasingly influenced by
intelligent technologies.

2. Why AI Literacy Matters

Artificial intelligence is no longer an emerging technology confined to research laboratories
and specialized industries. It is increasingly embedded within the tools, systems, and ser-
vices that students interact with every day. Recommendation engines influence what con-
tent learners consume. Search algorithms determine what information they encounter. Nav-
igation systems suggest routes and destinations. Social media platforms curate information
feeds. Generative AI systems create text, images, code, and other forms of content in seconds.
Whether students recognize it or not, intelligent systems are already shaping how they learn,
communicate, create, and make decisions.

As AI becomes more integrated into everyday life, the ability to understand and evaluate in-
telligent systems is emerging as a foundational skill for citizenship, education, and workforce
readiness. This shift has prompted educational organizations, policymakers, researchers, and
industry leaders around the world to recognize AI literacy as an increasingly important com-
ponent of K–12 education.

The Organization for Economic Cooperation and Development (OECD), the European Com-
mission, UNESCO, Code.org, and numerous educational research organizations have all con-
tributed to the growing body of work surrounding AI literacy (Long & Magerko, 2020; OECD
&European Union, 2026; UNESCO, 2024). Collectively, these efforts reflect a broad consensus:
students must be prepared not only to use AI-powered technologies, but also to understand
how those technologies function, how they influence society, and how they can be used re-
sponsibly and ethically.

Importantly, AI literacy extends far beyond learning how to interact with chatbots or generate
content using artificial intelligence tools. While the ability to use AI effectively is valuable,
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true AI literacy encompasses a broader set of knowledge, skills, and dispositions. Students
must develop an understanding of how intelligent systems process information, recognize
patterns, generate outputs, and influence decision-making. They must learn to evaluate the
quality and reliability of information, recognize bias and limitations, understand the role of
data, and determine when human judgment should supersede automated recommendations
(UNESCO, 2024).

This broader conception of AI literacy aligns closely with the competencies increasingly identi-
fied as essential for future success. Critical thinking, computational thinking, creativity, com-
munication, collaboration, ethical reasoning, and problem solving remain fundamentally hu-
man capabilities that become even more important in a world where intelligent systems can
automate many routine tasks. AI literacy is therefore not simply about technology; it is about
developing the human capacity to engage with technology thoughtfully, responsibly, and ef-
fectively.

The implications extend well beyond the classroom. Across industries, intelligent systems
are reshaping workflows, automating structured tasks, augmenting human decision-making,
and creating new expectations for technical fluency. Success in an AI-enabled workforce will
require individuals who can determine which tasks are best suited for machines, which re-
quire human expertise, and how both can work together effectively. Future employees, en-
trepreneurs, engineers, healthcare professionals, educators, technicians, and civic leaders will
all need a practical understanding of intelligent systems and their impact on society.

At the same time, AI presents important ethical, social, and environmental considerations.
Questions surrounding fairness, transparency, accountability, privacy, intellectual property,
and sustainability are becoming increasingly relevant to students’ lives. Preparing learners for
the future therefore requires more than teaching them how to use technology. It requires help-
ing them understand the broader consequences of technological decisions and empowering
them to participate thoughtfully in shaping the systems that will influence their communities
and careers.

The rise of artificial intelligence presents one of the most significant educational challenges of
our generation. It also presents one of the greatest opportunities. Schools now have an op-
portunity to move beyond teaching students how to use technology and begin teaching them
how intelligent systems work, how they should be evaluated, and how they can be designed
to serve human needs.

The question facing educators is no longer whether AI literacy matters. The question is how
schools can provide meaningful, age-appropriate experiences that allow students to develop
it.
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3. The Missing Piece: Learning Through Autonomous
Systems

As schools begin exploring AI literacy, a practical challenge emerges: How do students learn
to understand intelligent systems that they cannot see?

Manymodern AI systems operate as black boxes. Students enter a prompt, receive a response,
and observe the result. Recommendation engines suggest content. Search algorithms priori-
tize information. Generative AI systems create text, images, and code. While these technolo-
gies are increasingly powerful and accessible, much of the decision-making process remains
hidden from view. The inputs may be visible, and the outputs may be visible, but the reason-
ing, pattern recognition, and system behavior that connect them are often difficult for learners
to observe directly.

This creates a fundamental challenge for AI education.

AI literacy is difficult to teach because most intelligent systems are in-
visible.
Botball Explorer was designed to make intelligent systems visible.

The Botball Explorer game and accompanying Computer Science curriculum were developed
around a simple premise: if students are expected to understand intelligent systems, theymust
first have opportunities to build, observe, evaluate, and improve them.

Unlike many educational experiences that focus primarily on consuming technology, Botball
Explorer places students in the role of designer, programmer, analyst, and problem solver.
Students are not asked to simply interact with an intelligent system. They are asked to create
one.

Within the Botball Explorer learning environment, students design autonomous robots that
must perceive information from their environment, make decisions based on that information,
and perform meaningful tasks without direct human control. Through this process, students
encounter the same fundamental concepts that underpin modern intelligent systems: sensing,
data collection, algorithmic decision making, feedback, adaptation, testing, and refinement.

Most importantly, these processes are visible.
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Students can see the sensors gathering information. They can observe how changing a thresh-
old affects behavior. They can analyze why a robot succeeded or failed. They can modify
algorithms and immediately evaluate the results. The relationship between input, processing,
decision, and action becomes tangible rather than theoretical.

Concepts that often appear abstract suddenly become concrete.

This is precisely the kind of learning Seymour Papert described more than four decades ago.
Papert’s theory of constructionism holds that learners build knowledge most effectively when
they are engaged in constructing something tangible and shareable—when abstract ideas take
concrete form in an object the learner can see, test, and improve (Papert, 1980; Papert & Harel,
1991). Papert called such artifacts “objects-to-think-with.” His Logo turtle was the first widely
adopted example. The autonomous robot at the center of Botball Explorer is a direct descen-
dant of that idea: an object-to-think-with for the age of artificial intelligence.

A robot follows a line because sensor data triggers a programmed response. A robot identifies
an object because conditions have been defined and evaluated. A robot fails to complete a
task because the available information was incomplete, the assumptions were incorrect, or the
algorithm did not adequately account for environmental variation.

These moments are not setbacks. They are learning opportunities.

In fact, one of the greatest strengths of autonomous robotics is that it makes failure visible.

Students do not learn how intelligent systems work by observing perfection. They learn by
observing failure.

Papert made the same observation about programming itself. In Mindstorms, he argued that
debugging is not an unfortunate byproduct of learning to program but its central intellectual
activity: errors are informative, and the productive question is never whether a program is
“right or wrong” but whether it is fixable (Papert, 1980). Botball Explorer extends that insight
from programs to autonomous systems.

When a robot overshoots a turn, misses an object, follows an incorrect path, or behaves unex-
pectedly, students naturally begin asking questions. Why did that happen? What informa-
tion did the system receive? What assumption was incorrect? What data was missing? What
should be changed?

These questions lie at the heart of AI literacy.

Botball Explorer was intentionally designed to create these moments. Mission progression
within the game moves students from simple autonomous behaviors toward increasingly so-
phisticated challenges involving navigation, manipulation, sensing, strategy, reliability, and
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optimization. Students are not merely completing tasks. They are developing a progressively
deeper understanding of how autonomous systems operate.

The accompanying Computer Science curriculum reinforces this progression. Students learn
algorithms, decomposition, variables, functions, conditionals, loops, sensor integration, de-
bugging, modular design, system reliability, and autonomous decision making. The compe-
tition field becomes a laboratory in which computer science concepts become visible, measur-
able, and immediately relevant.

When viewed through a modern educational lens, robotics is not the end goal. It is an acces-
sible, hands-on pathway for developing AI literacy. The robot is simply the first intelligent
system students learn to understand, evaluate, and ultimately control.

This perspective fundamentally changes how robotics education is viewed. Botball Explorer
was not designed simply as a robotics competition. It was designed as a learning environ-
ment in which students can observe, test, and improve intelligent systems. The game field
provides the context, the autonomous robot provides the platform, and the accompanying
Computer Science curriculum provides the intellectual framework. Together, they transform
abstract concepts such as sensing, decision-making, feedback, and autonomous behavior into
experiences that students can see, measure, and understand.

If AI literacy requires learners to understand how intelligent systems sense, process informa-
tion, make decisions, and act within an environment, then Botball Explorer provides one of
the most accessible and observable implementation pathways available in K–12 education.

The challenge is no longer understanding why AI literacy matters. The challenge is creating
meaningful educational experiences through which students can develop it. Botball Explorer
was created to meet that challenge.

4. Botball Explorer as an Implementation Pathway for AI
Literacy

The Botball Explorer game and accompanying Computer Science curriculum are not merely
aligned with AI literacy frameworks—they operationalize them.

Recent AI literacy frameworks consistently emphasize that students must move beyond sim-
ply using intelligent technologies and begin understanding how those systems function, how
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they make decisions, how they influence outcomes, and how they can be evaluated and im-
proved. While many educational approaches focus primarily on interacting with AI-powered
tools, Botball Explorer provides studentswith opportunities to design, test, analyze, and refine
intelligent systems directly.

This distinction is important. AI literacy is not developed through passive exposure to intelli-
gent technologies. It is developed through active engagement with intelligent systems.

The AI Literacy Framework developed jointly by the European Commission and the OECD,
Empowering Learners for the Age of AI, identifies four primary competency domains through
which learners interact with artificial intelligence: Engage with AI, Create with AI, Manage
AI, and Shape AI (OECD & European Union, 2026). Botball Explorer provides meaningful
experiences across all four domains.

AI Literacy Domain Botball Explorer Learning Experience

Engage with AI Students analyze sensor inputs, evaluate autonomous
behavior, and assess system performance.

Create with AI Students develop algorithms, construct autonomous
solutions, and design strategies to accomplish mission
objectives.

Manage AI Students determine when sensors, logic, automation, and
human intervention should be used to achieve desired
outcomes.

Shape AI Students build, test, refine, and evaluate autonomous
systems that sense, process information, make decisions,
and act.

The significance of this alignment extends beyond terminology. Botball Explorer provides
students with repeated opportunities to practice the very competencies identified by modern
AI literacy frameworks as essential for future success.

Computational Thinking

AI literacy frameworks consistently emphasize computational thinking as a foundational skill.
Students must learn how to decompose complex problems, identify relevant information, cre-
ate algorithms, and evaluate potential solutions.
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Within Botball Explorer, students routinely break large challenges into smaller andmore man-
ageable tasks. They create algorithms to accomplish specific objectives, identify dependencies
between actions, and refine their solutions through testing and iteration. Rather than learning
computational thinking as an abstract concept, students experience it as a practical necessity.

Each autonomous mission becomes an exercise in decomposition, abstraction, algorithm de-
velopment, and optimization.

Critical Thinking

Intelligent systems do not always produce correct outcomes. As a result, AI-literate individ-
uals must develop the ability to critically evaluate system behavior and determine whether
outputs should be trusted, modified, or rejected.

Botball Explorer creates these opportunities naturally.

Students regularly evaluate robot behavior, sensor readings, and autonomous performance.
When outcomes differ from expectations, students investigate the cause. They examine as-
sumptions, analyze environmental conditions, evaluate sensor reliability, and identify flaws
in logic or implementation.

They are not merely accepting outputs.

They are interrogating outputs.

This distinction is central to AI literacy. Students learn that intelligent systems should be eval-
uated rather than blindly trusted.

Problem Solving and Decision Making

ModernAI literacy frameworks emphasize the importance of understandingwhen technology
should be used, how it should be used, and where human judgment remains essential.

Botball Explorer places students in this role continuously.

Students must decide which sensors are appropriate for a task, what information is relevant,
how decisions should be made, and how success should be measured. They learn that there
are often multiple possible solutions to the same problem and that effective engineering re-
quires evaluating tradeoffs between competing approaches.

As students refine autonomous performance, they develop the ability to make evidence-based
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decisions supported by observation, testing, and analysis.

Collaboration with Intelligent Systems

AI literacy is increasingly viewed as the ability to work effectively alongside intelligent tech-
nologies rather than simply use them.

Botball Explorer provides a unique environment for developing this relationship.

Students issue instructions through code, observe system behavior, evaluate outcomes, and
revise their approach based on feedback. The robot becomes an active participant in an iter-
ative design process. Each test run provides new information, allowing students to improve
future performance.

This continuous cycle of instruction, observation, evaluation, and refinement mirrors the way
individuals increasingly interact with intelligent systems in professional and technical envi-
ronments.

Designing Intelligent Systems

Perhaps the strongest connection between Botball Explorer and AI literacy lies in system de-
sign.

Many AI literacy experiences focus on helping students understand or use existing intelligent
systems. Botball Explorer asks students to create them.

Students design systems that sense their environment, process information, make decisions,
and perform actions without direct human control. Through this process, they encounter
the fundamental architecture shared by autonomous systems, robotics, and many forms of
artificial intelligence.

The objective is not to transform every student into an AI engineer. The objective is to provide
students with a practical understanding of how intelligent systems operate and how those
systems can be improved through thoughtful design.

In this sense, Botball Explorer moves students beyond technology consumption and toward
technology creation.

The result is a learning environment in which AI literacy is not treated as an isolated topic
or future consideration. It becomes an integrated experience that students encounter every
time they design an algorithm, analyze sensor data, refine autonomous behavior, or evaluate
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system performance.

Botball Explorer does not teach AI literacy by asking students to memorize definitions or dis-
cuss abstract concepts. It teaches AI literacy by placing students in direct contact with intel-
ligent systems and requiring them to design, evaluate, and improve those systems through
authentic problem-solving experiences.

In this way, Botball Explorer transforms AI literacy from a theoretical objective into a practical
educational experience.

5. A Developmental Pathway for AI Literacy

For decades, robotics programs have provided valuable opportunities for students to explore
programming, engineering, and problem solving. These experiences have inspired countless
learners and introduced them to the excitement of technology. However, many robotics expe-
riences exist as isolated events, disconnected courses, or standalone competitions. Students
participate, learn valuable skills, and move on, often without a clearly defined pathway for
continued growth and development.

Botball Explorer was designed around a different philosophy.

Rather than treating robotics as a collection of individual experiences, Botball Explorer exists
within a structured developmental pathway that progressively develops AI literacy competen-
cies from elementary school through advanced autonomous robotics competition.

The value of a pathway is not that it provides experiences. The value of a pathway is that it
reliably delivers outcomes.

A curriculum is measured by what it teaches. A pathway is measured by what students be-
come. Botball Explorer was designed to produce outcomes, not simply experiences.

This pathway begins with Junior Botball Challenge (JBC), progresses through Botball Ex-
plorer, and culminates in Botball. While each program serves a unique role, together they
form a coherent progression through which students gradually develop the knowledge, skills,
and dispositions required to understand, evaluate, and design intelligent systems.
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Stage One: Discovery Through Junior Botball Challenge

Junior Botball Challenge introduces students to the fundamental idea that technology behaves
according to rules and instructions. Learners begin exploring programming, sequencing, log-
ical thinking, and problem solving through age-appropriate robotics experiences.

At this stage, students are not yet focused on sophisticated autonomous behavior or system
optimization. Instead, they are developing confidence, curiosity, and an initial understanding
that technology can be controlled, modified, and directed to accomplish meaningful tasks.

Most importantly, students begin developing a sense of agency. Technology is no longer some-
thing that simply happens around them. It becomes something they can influence and create.

This foundation establishes the mindset necessary for deeper exploration in later stages.

Stage Two: Botball Explorer and the Development of Autonomous Thinking

Botball Explorer serves as the critical bridge between introductory robotics experiences and
advanced autonomous system design.

At this stage, students move beyond simply making robots move. They begin developing an
understanding of how intelligent systems sense, process information, make decisions, and act
within an environment.

Through progressively challenging autonomous missions, students encounter concepts such
as sensor integration, algorithm design, navigation, localization, object manipulation, reliabil-
ity, optimization, and strategic decision making. They learn to evaluate system performance,
identify sources of failure, refine solutions, and improve outcomes through iterative testing.

The accompanying Computer Science curriculum provides the intellectual framework that
supports these experiences. Students develop computational thinking, algorithmic reasoning,
decomposition, abstraction, debugging, modular design, and autonomous problem solving
while applying those concepts in a tangible and observable environment.

This stage represents a significant transition.

Students move from interacting with technology to understanding it.

They move from following instructions to creating systems.

They move from observing intelligent behavior to designing it.

Botball Explorer is where robotics education becomes AI literacy education.
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Stage Three: Mastery Through Botball

Botball provides students with an opportunity to apply and extend the competencies devel-
oped throughout the pathway.

Students engage in increasingly sophisticated autonomous challenges that require advanced
planning, engineering design, software development, systems integration, and strategic think-
ing. Success depends not only on technical ability, but also on teamwork, project management,
communication, adaptability, and continuous improvement.

At this stage, students are no longer simply learning about intelligent systems. They are build-
ing, evaluating, and optimizing them at a high level.

The progression from JBC through Botball Explorer to Botball creates a learning environment
in which students continually revisit and deepen their understanding of autonomous systems
while developing increasing levels of technical sophistication and independence.

A Pathway Designed for Growth

This developmental progression reflects a fundamental belief about how students learn.

Competence is not developed through a single lesson, a single project, or a single competi-
tion. Competence develops through repeated opportunities to apply knowledge, confront
challenges, learn from failure, and refine understanding over time.

This belief has deep roots in the learning sciences. Papert, building on Piaget’s developmental
research, argued that learners construct increasingly sophisticated understanding by revisit-
ing powerful ideas in progressively richer contexts—and he defended the concrete, hands-on
stages of that progression as intellectually serious in their own right, not merely as stepping
stones toward abstraction (Papert, 1993). The Botball pathway is built on the same principle.

The pathway intentionally creates these opportunities.

Students first discover that technology can be controlled.

Then they learn how intelligent systems operate.

Finally, they learn how to design and optimize those systems to solve increasingly complex
problems.

Each stage builds upon the one before it. Each experience reinforces prior learning while
introducing new challenges. The result is not simply a collection of robotics activities, but a
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coherent educational progression designed to develop future-ready learners.

The significance of this pathway extends beyond robotics.

Students who complete this progression develop the ability to think computationally, evaluate
system behavior, solve complex problems, work effectively with technology, and understand
the opportunities and limitations of intelligent systems. These competencies increasingly de-
fine what it means to be AI literate.

Botball Explorer is not just a bridge from Junior Botball Challenge to Botball; it is a bridge from
robotics education to AI literacy education.

By connecting age-appropriate exploration, structured skill development, and advanced au-
tonomous competitionwithin a single developmental framework, the pathway provides some-
thing increasingly rare in modern education: a clear, scalable, and measurable route from
curiosity to competence.

Most importantly, it delivers outcomes.

6. Scalable Implementation for K–12 Education

One of the greatest challenges facing AI literacy initiatives is implementation. Educational
programs often require specialized expertise, extensive infrastructure, significant financial in-
vestment, or substantial curriculum redesign. As a result, many promising concepts struggle
to achieve broad adoption and long-term sustainability.

Botball Explorer was designed with scalability in mind.

From its inception, Botball Explorer was developed not only as a robotics experience, but as
a practical framework through which schools can implement AI literacy in a manner that is
accessible, sustainable, and adaptable to a variety of educational environments. The goal is
not simply to demonstrate what AI literacy could look like. The goal is to provide educators
with a realistic pathway for making AI literacy achievable in their classrooms, schools, and
communities.

A key strength of Botball Explorer is its flexibility.

The Botball Explorermodel can function as a classroom curriculum, an after-school program, a
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STEMenrichment experience, a computer science course component, a summer camp offering,
or a competitive robotics pathway. Schools are not required to abandon existing programs
or replace established initiatives. Instead, Botball Explorer can complement and strengthen
current STEM, computer science, CareerTech, and robotics efforts while providing a cohesive
framework for AI literacy development.

This flexibility extends across grade levels as well.

The developmental pathway connecting Junior Botball Challenge, Botball Explorer, and Bot-
ball allows students to engage with age-appropriate experiences while progressing toward
increasingly sophisticated levels of autonomous system design and computational thinking.
Whether students begin in elementary school or enter the pathway later in middle or high
school, the framework provides opportunities for continued growth and advancement.

Equally important is the accessibility of the instructional model.

Teachers do not need to be AI experts to teach AI literacy.

Just as educators have successfully taught scientific inquiry without being research scien-
tists, Botball Explorer enables teachers to facilitate AI literacy through structured experiences
that make intelligent systems visible and understandable. The combination of autonomous
robotics, guided challenges, and a structured Computer Science curriculum allows students
to explore complex concepts through direct observation, experimentation, and problem solv-
ing.

Botball Explorer also recognizes an important reality of modern education: schools pursue
multiple objectives simultaneously.

Districts seek to strengthen computer science instruction, expand STEM opportunities, im-
prove workforce readiness, increase student engagement, develop problem-solving skills, and
prepare learners for a technology-rich future. Botball Explorer supports each of these goals
through a single integrated platform. Rather than creating a separate initiative for every objec-
tive, schools can leverage one coherent framework to address multiple educational priorities.

This scalability is particularly important as conversations surrounding artificial intelligence
continue to expand. While AI literacy is increasingly recognized as an educational priority,
many schools remain uncertain about how to move from discussion to implementation. Bot-
ball Explorer provides a practical answer to that challenge.

By combining autonomous robotics, structured computer science instruction, progressive skill
development, and competitive opportunities within a unified framework, Botball Explorer
transforms AI literacy from an abstract aspiration into a tangible educational experience. Stu-
dents do not simply learn about intelligent systems; they build them, evaluate them, improve
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them, and learn from them.

Most importantly, Botball Explorer was designed to scale.

It can be implemented in large districts and small schools. It can support experienced robotics
programs and educators who are just beginning their journey. It can serve students with di-
verse backgrounds, interests, and career aspirations. The framework is intentionally designed
to grow alongside learners, educators, and communities.

The future of AI literacy will not be determined by how many students have access to intelli-
gent technologies. It will be determined by how many students understand them.

Educational innovation is only meaningful if it can be implemented. Botball Explorer was
designed not only to advance AI literacy, but tomake AI literacy achievable for every student—
not just those who already have access, opportunity, or advantage.
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